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1: Survival and Wilderness Travel   
Survival requires situational awareness. The 
literature of human error, including cases where people 
die, repeatedly cites “lack of situational awareness.” 

Have you seen the dashcam video of the police 
officer who responds to a reported truck accident, and 
doesn’t have much hazmat situational awareness?1 And 
encounters a cloud of vapor in the air, and bodies on the 
ground? And still goes in to assess things? If not, click 
on the footnote or type it into your browser to view the 
video now. 

A good definition of situational awareness is the per-
ception of environmental elements and events with respect 
to time or space, the comprehension of their meaning, and 
the projection of their future status.

For wilderness search and rescue, the hazards will not 
be as obvious as in that video. Things like hypothermia 
and dehydration and heat illness sneak up on you. Even 
if they don’t kill you directly, they may cause  you to 
make mistakes that do kill you. Or others. 

Whether you are in a declared wilderness area or a 
city park during an ice storm, you will be in the mid-
Appalachian wilderness, the backcountry, whatever 
you want to call it. And the more you know about your 
environment, your “situation,” the less likely it will hurt 
or kill you. 

We will start by discussing short-term survival, and 
then a general overview of major backcountry and 

1 https://www.youtube.com/watch?v=v3Ydpl4YaOw

search and rescue hazards, including falling asleep 
while driving fatigued. It is much more dangerous than 
anything in the backcountry. It was the cause of the 
Appalachian Search and Rescue Conference’s sole line-
of-duty death in more than 45 years of wilderness search 
and rescue. 

Then we will dig deeply into your mid-Appalachian 
situation, with more details about the hazards and miti-
gating them. This starts with an extended geographic 
tour of the mid-Appalachian area, then a more detailed 
investigation of the regional climate and weather, then 
some about wilderness travel, some background on 
personal gear, and finally wilderness first aid.

The chapter on Leadership and Followership, in the 
section Psychology of Situational Awareness, discusses 
three levels of situational awareness: perception, compre-
hension, and projection to the future. To get to that third 
level in the field, you need a deep understanding of the 
mid-Appalachian environment. That’s why this chapter 
is so long.

It’s your situation. The more you know about it, the 
safer you will be. And, the better you will be able to 
shrug off stresses that impair lesser mortals and allow 
you to continue search and rescue tasks with élan and  
under conditions others find intolerable.

Early Autumn Morning Snow 
October 3, 2011, Skyland, Shenandoah National Park, Virginia.

Mountain Lion with Coyote
TrailCam picture ~20 miles from center of Pittsburgh, PA; autumn 2019.

https://www.youtube.com/watch?v=v3Ydpl4YaOw
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Short Term Survival  

You will find nothing in here about gathering nuts 
and berries. Or how to fight off an enraged mountain 
lion or grizzly bear with a Swiss Army knife and duct 
tape. Or how to disembowel your horse and crawl into 
its body cavity to survive a blizzard.

Survival Priorities 
 Field III 

Why? Well, those things are simply not all that useful 
for mid-Appalachian search and rescue survival. Unless 
you’re in a movie. 

If you plan to head to remotest reaches of Montana, 
throw away your cellphone, and stock up on supplies so 
that you survive after the black U.N. helicopters directed 
by The Illuminati take over the USA, then those skills 
might make sense. 

But the real problem for search and rescue team 
members, especially in this area, is short term survival. 
Surviving an unplanned overnight bivouac in the field, 
with minimal equipment, (That’s “bivvy” to climbers 
and SAR people.) Or surviving having two or your field 
team members falling into a winter creek and being wet, 
injured and hypothermic. 

And if you think hypothermia is a problem only in 
winter, check out the real-life story of severe cold stress 
and hypothermia in July in Virginia, in Thunderstorms 
on page 101.

And if you’re a well-fed North American, even if you 
don’t have excess body fat, you’ll be able to survive quite 
well without food for quite a while. A standard mantra 
for those who are teaching short-term survival is that 
you can survive:1

Without Air     3 Minutes
Without Shelter     3 Hours

Without Water     3 Days 
Without Food     3 Weeks

Even building a fire is of questionable benefit for sur-
vival in this area. Unless you spend considerable time 
building a heat reflector and getting enough firewood 
and building a deluxe lean-to shelter, a fire’s not going 
to do much to keep you warm. Well, the excess heat 

1 As with the ABCs of CPR getting various Ds and Es added to it, 
people like to add other things to this classic survival formulation. 
They haven’t gotten popular. Examples include rest/sleep, security, and 
signals/communications.

from all the energy you use up doing all those things will 
warm you up. But. Just insulating yourself as much as 
possible and using that energy to shiver will probably 
warm you up just as much, and not waste your precious 
rapidly-available energy stores, which are key to your 
survival in the cold. If you don’t believe us, check out an 
article in Gizmodo called How the Navy Seals Prepare 
for Extreme Cold Weather Survival.2

Energy 
 Field III 

With rare exceptions such as deep-sea hydrothermal 
vents,3 all biological (chemical) energy on Earth comes 
from sunlight. Plants capture energy from sunlight, 
combining water and carbon dioxide into sugar.4 

You can eat sugar, for example from an orange, and 
absorb it pretty directly from your gut.5 

Plants also combine nitrogen with  to create amino 
acids to form proteins, which are the machinery of cells, 
but right now we’re going to focus on energy rather than 

2 https://gizmodo.com/how-the-navy-seals-prepare-for-extreme-
cold-weather-sur-1737644998
3 https://en.wikipedia.org/wiki/Hydrothermal_vent
4 https://en.wikipedia.org/wiki/Photosynthesis
5 Medical students: gut (singular) means the stomach and intestines, 
and guts (plural) is only used when talking about, for example, John 
Wayne movies.

“I already know this!”

This chapter has what you need to 
know about short-term survival and 
wilderness travel in the mid-Appa-
lachian area. It also provides a solid 
grounding in the mid-Appalachian 
environment, which is important if 
you want to not only live long but 
prosper in the mid-Appalachian 
backcountry, especially on search 
and rescue tasks. 

It’s designed for someone who is a 
bit outdoorsy, but not a seasoned 
backpacker/climber/caver, We’re 
going to assume that you grew up 
in Santa Barbara, California and 
just moved to the mid-Appalachian 
area. And you’ve never been here 
before. 

If you don’t fit this profile – you’re 
a hard-core outdoors type, and you 
grew up in this area – then most of 
this will be old hat to you. Still, it’s 
at least worth skimming through, 
maybe checking the Important 
Points boxes as a guide. You might 
pick up a useful nugget of interest-
ing or useful information here and 
there, if just good places to eat 
in Hancock, Maryland, or maybe 
some tips for teaching your next 
survival class.

If you’re somewhere in between 
these extremes, browse through the 
chapter and read the sections that 
seem interesting.

https://gizmodo.com/how-the-navy-seals-prepare-for-extreme-cold-weather-sur-1737644998
https://gizmodo.com/how-the-navy-seals-prepare-for-extreme-cold-weather-sur-1737644998
https://en.wikipedia.org/wiki/Hydrothermal_vent
https://en.wikipedia.org/wiki/Photosynthesis
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repairing intracellular machinery, we’ll talk more about 
that in Nutrition on page 187. 

Plants can use link these sugar molecules end-to-end 
to create different things.

When they link a whole lot of sugars end-to-end, they 
create structural elements such as cellulose,1 the major 
component of wood, grass and straw. Cows and horses 
can digest cellulose back into sugars courtesy of bacteria 
in their gut, though you and your bacteria can’t. 

Plants can link sugars into shorter but still very-long 
strings called dietary fiber;2 you can’t digest fiber directly, 
but bacteria in your gut can eat them. You can think of 
eating fiber as providing your gut bacteria with food to 
keep them healthy and happy. That’s how dietary fiber 
prevents you from getting constipated.

Plants can also string sugar molecules together in 
shorter chains called starch.3 Plants use starch to store 
energy, then we steal it from them and eat it; plants 
probably view us like we view vampires.

You can directly digest plant starches, like those 
found in corn, potatoes and wheat. Digestive juices in 
your gut break the starch into individual sugar mol-
ecules and then you absorb them. 

Plants can also chemically modify sugars into fat,4 
which another and more compact way to store energy. 
For example, avocados and nuts contain a lot of fat. You 
can digest fats, whether from eating plants or animals 
with fat. However, digesting fat and turning it into 
usable energy takes a lot more work, and time, than 

1 https://en.wikipedia.org/wiki/Cellulose
2 https://en.wikipedia.org/wiki/Dietary_fiber
3 https://en.wikipedia.org/wiki/Starch
4 https://en.wikipedia.org/wiki/Fat

simply absorbing simple sugars. That’s why we consider 
starches and sugars (both of which are carbohydrates5 
or carbs) as quick-energy foods, and fats as sustained-
energy food.

Once you digest energy foods, the cells in your body 
can use sugar directly and immediately via blood sugar.6 
Or, just like an ear of corn, you can store it as starch 
or fat. Animal starch, known as glycogen, is, like plant 
starch, a bunch of sugar molecules attached end-to-end. 
You store glycogen in your muscles and liver for quick 
energy. It’s basically the same as what you find in a box 
of corn starch, only in your muscles and liver. 

Have you heard of carbo loading before a marathon? 
That means that you eat lots of carbohydrates, espe-
cially starch (spaghetti is traditional) the night before 
the marathon. That way you make sure your glycogen 
reserves are topped up. 

Once you start running your marathon (or heading 
out on a SAR task), your glycogen gets broken apart into 
individual glucose sugar molecules that your body’s cells 
use for energy. 

Glucose is the type of sugar that your body transports 
through the blood for use by the various organs, such 
as your brain and muscles. That’s why, when you get 
low blood sugar (low blood glucose: hypoglycemia),7 
you have trouble thinking and you are shaky and weak: 
not enough glucose for your brain or muscles.8 This can 
come from not having eaten enough to replace your gly-
cogen stores. But even if you start out with full glycogen 
reserves, you can still get hypoglycemic.

If you are out on a long, difficult task in hypothermia 
weather (more on that later), you may to get exhausted. 
The term colloquially means “really, really tired.” But in 
a more physiological sense, one of the things that has 
happened is that you’ve used up all of your glycogen. 
Once that happens, there are only two ways you can 
provide more glucose for your brain and muscles. 

First, you can break down protein, for example 
muscle protein, and make glucose from it. However, this 
is a kludgy process, and takes a fair amount of energy 
itself. 

Or,  you can get glucose from ongoing digestion, 
which is why the original Gatorade and similar sports 

5 https://en.wikipedia.org/wiki/Carbohydrate
6 Strictly speaking, only the sugar glucose works as blood sugar, how-
ever, your liver can convert other types of sugar and other carbohy-
drates into glucose to serve as blood sugar.
7 Hypo=low, glyc=glucose, and emia=in the blood. Medical terms 
are a lot like German, you can keep adding more and more parts to a 
word until it breaks under its own weight.
8 Medical students: some of the symptoms of hypoglycemia result 
from your body’s fight-or-flight reflex response to low blood sugar: 
an increase in your epinephrine (= adrenaline) level. This makes you 
sweaty and anxious as well as starting to convert protein into blood 
sugar. Converting protein into isn’t nearly as fast as breaking down 

 

Family Snacks

Quick-energy snack choices are 
very dependent on what you 
like. When my daughter was very 
young and we were hiking, the 
only quick-energy snack that she 
would eat and that traveled well 
was fruit leather, specifically Fruit 
by the Foot. Even though she’s in 
college as I type this, I still keep 
some handy for when we go hik-
ing together. 

Recently, I’ve started carrying Clif 
Bloks in my pack hipbelt pockets, 
as they’re easier to unwrap and 
eat than fruit leather, and they 
don’t leave my fingers as sticky. 
The Margarita flavor has a fair 
amount of salt which is good in 
the summer. For something for 

more sustained energy that’s 
easy to pull out and eat without 
stopping, I like to carry nuts; 
either salted dry-roasted cashews 
in the summer or almonds in 
the winter. I also tend to throw 
a few food bars in the top of my 
pack for when we stop and I want 
something more substantial to 
eat, Power Bars and Clif Bars are 
traditional but you can find many 
different brands at your local gro-
cery or outdoor store. My current 
favorite is ERG bars, which cost 
$3 each, but are small and energy-
dense (300-400 calories per bar); 
they have a lot of fat from nuts, 
which is healthy fat, and they taste 
great, but again, choice of snacks 
depend on personal preference.

https://en.wikipedia.org/wiki/Cellulose
https://en.wikipedia.org/wiki/Dietary_fiber
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Carbohydrate
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Luck is just another word 
for good preparation. 

—Michael Rose

drinks are so popular: they have some table sugar1 that 
your intestine has to break down to glucose (much 
easier than converting fat to glucose), but it also has 
glucose itself, which your GI system can absorb directly 
and quickly. 

But there isn’t that much table sugar or glucose in 
Gatorade, and when it’s cold, though you need some 
fluid, you need lots more energy. Thus, you need some 
kind of readily-eaten quick-energy snack. 

For many decades, the traditional trail snack was 
something called gorp, which was the predecessor of 
today’s “trail mix.” According to the Intercollegiate 
Outing Club Association,2 True Gorp consists of one 
part Virginia peanuts, one part raisins, and one part 
M&Ms, by number, not by weight. In many ways, Gorp 
is an ideal trail food for cold weather. The raisins have 
lots of glucose for quick energy, the M&Ms have table 
sugar and fat for a bit more sustained energy, and the 
peanuts have both fat and some protein.

Having lots of chocolate for your wintertime snacks 
has long been recommended by those who venture out 
into the cold. People say that it keeps you warmer, and 
there is good scientific evidence that it does3 and that 
it improves your thinking, if you don’t overdose on it.4 
Chocolate is full of many different types of molecules. 
The two most notable ingredients are theobromine and 
cocoa butter. Theobromine is similar to caffeine in some 
ways, though longer-lasting, not as strong, and less 
toxic if you ingest too much. It will keep you more alert, 
unless you eat too much. It does increase your metabolic 
rate, which will keep you warmer. It also improves your 
digestion and metabolism of fats. That has a synergistic 
effect with the major component of chocolate, cocoa 
butter, because cocoa butter is easily-digestible fat. 

1 Medical students: you need to know that table sugar is sucrose, 
which is a disaccharide, two simple sugars joined together. And that 
the two sugars are glucose and fructose. Your gut breaks sucrose down 
into its constituent monosaccharides, glucose and fructose, by sucrase 
or isomaltase glycoside hydrolases, which are enzymes located in the 
membrane of the microvilli (little tiny fingers of gut mucosa) lining 
the duodenum. The duodenum is the first 12 finger-breadths of the 
small intestine. As my British GW medical school anatomy professor, 
Dr. Richard S. Snell, said: “Therefore, the correct pronunciation is not 
do-WAD-in-um, it is  due-o-DEE-num, on either side of the Atlantic.” 
See https://en.wiktionary.org/wiki/duodenum for more. For more on 
sucrose, see https://en.wikipedia.org/wiki/Sucrose#Metabolism_of_
sucrose for more.
2 Once, long, long ago, I was Executive Secretary of IOCA when this 
determination was made, so I know from whereof I speak.  
3 Vallerand, A. L., et al. (1989). Influence of Theobromine on Heat 
Production and Body Temperatures in Cold-exposed Humans: 
A Preliminary Report, Defence and Civil Inst of Environmental 
Medicine Downsview (Ontario). https://apps.dtic.mil/sti/pdfs/
ADA217203.pdf
4 Nehlig, A. (2013). “The neuroprotective effects of cocoa flavanol and 
its influence on cognitive performance.” Br J Clin Pharmacol 75(3): 
716-727. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575938/pdf/
bcp0075-0716.pdf

White chocolate has as much 
cocoa butter fat as dark chocolate, 
but white chocolate has a lot less 
theobromine than dark chocolate. 
Dark chocolate is probably better 
for keeping you warm during that 
winter bivouac.

Safety Warning: chocolate may be addictive. Before 
using this psychoactive drug, read: https://en.wikipedia.
org/wiki/Chocoholic.

Snacks should be where you can get to them without 
stopping. Some packs have zip hipbelt pouches which 
are ideal for this; as long as you store your SAR pack 
where mice can’t get to it, you can keep snacks pre-
packed there. Shirt, jacket or pants cargo pockets also 
work, but remember to check them before throwing 
them in the dirty clothes! The top pocket of your pack, 
behind your head, may work. That is, if you can get 
into it while walking (try this while standing still first). 
However, when you open that top pocket other stuff 
in that pocket tends to fall out on your head and neck. 
And even if you have practiced enough to get that top 
pocket open while walking, sometimes getting it closed 
while walking (and stuff is falling out on your neck) is 
an entirely different matter. 

To sum up: one of your most important survival and 
performance tools is your stash of easily-accessible 
quick-energy snacks, and especially in winter, chocolate. 

We will discuss more general information about food, 
water and nutrition in Food and Water on page 181.

Pack Lists 
 Field III 

Some SAR organizations have lists of gear. Long lists 
of gear that state “thou shalt always carry all of this 
with you at all times.” Including helmets even if you’re 
searching cornfields.

Many years ago, Southwest Virginia Mountain Rescue 
Group had a response to a downed aircraft, a small one, 
on top of Tinker Mountain near Roanoke, VA. They 
responded along with the local fire department. It was 
in the middle of July. In Virginia. The fire department 
checked their rules for a downed aircraft. They had to 
wear full turnout gear. They had to carry fire extinguish-
ers. They had to carry full extrication gear. They got 
there first and started up the mountain, doing every-
thing by the book.

Group members got to the base, noted that there was 
very little brush to contend with going up the mountain, 
stripped down to T-shirts and loaded up with water, put 
on their SAR packs with what they carried for summer, 
grabbed the litter, and headed up the mountain. They 

https://en.wiktionary.org/wiki/duodenum
https://en.wikipedia.org/wiki/Sucrose#Metabolism_of_sucrose
https://en.wikipedia.org/wiki/Sucrose#Metabolism_of_sucrose
https://apps.dtic.mil/sti/pdfs/ADA217203.pdf
https://apps.dtic.mil/sti/pdfs/ADA217203.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575938/pdf/bcp0075-0716.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575938/pdf/bcp0075-0716.pdf
https://en.wikipedia.org/wiki/Chocoholic
https://en.wikipedia.org/wiki/Chocoholic
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got to the top before the fire department, but some of 
their members had to stop halfway up to evacuate a fire 
department member with chest pain. They got to the 
crash site, used a Swiss Army Knife and a rock to extri-
cate the patients, and accomplished the rescue.

Having long lists of what you should carry all the 
time is really stupid. There may be a few things that you 
should always carry with you, and some leaf bags are 
among them, but part of being good at SAR is making 
good decisions about what to carry with you for each 
task. 

Something to consider when deciding which cloth-
ing to put in your pack, and how much clothing: hurry 
up and wait. If you’re in a small group on an outdoor 
recreation trip, you can keep going to keep warm, or 
shelter and wait for the weather to clear. But in search 
and rescue, you often get told to wait for further instruc-
tions. And you don’t want to take the time to set up 
a bivouac, as you might have to start moving again at 
any minute. So pack a bit more extra clothing than you 
would for a dayhike.  

There is a paywalled ASTM F2209-14 Standard Guide 
for Training of Level I Land Search Team Member that 
has an appendix with the standard gear recommended 
by many different SAR teams, which is interesting if 
you’re developing your own SAR team’s recommended 
pack list.

To make it less costly for new recruits to join their 
group, The ASRC’s Mountaineer Area Rescue Group 
includes, in the cost of group dues, a “callout kit” that 
includes all items required for a Field 4 callout pack 
check except: the pack, a knife, work gloves, boots, 
clothing, water and food. That Field IV list is:

 ◆ Appropriate field pack
 ◆ Food for 24 hours
 ◆ Water (at least 1 liter)
 ◆ Personal Protective Equipment (PPE):  

 ◆ Medical Gloves (non-latex, at least 2 pairs)
 ◆ Leather palm (or similar) Work gloves
 ◆ High-visibility vest with reflective markings
 ◆ Eye protection (safety glasses)
 ◆ Ear plugs (disposable type acceptable and recom-

mended as very light; for protection when work-
ing with helicopters)

 ◆ Clothing 
 ◆ Outerwear appropriate to the current weather and 

sufficient for unexpected changes in weather
 ◆ Footwear appropriate to the current weather

 ◆ Survival Equipment
 ◆ Trash bags (5)
 ◆ Five one-gallon zip lock bags
 ◆ Fire-starting material
 ◆ Matches or lighter (waterproof)
 ◆ Whistle (plastic, without cork)

 ◆ Personal first aid kit 
 ◆ Small knife or multi-tool 

 ◆ Search Equipment
 ◆ Orienteering style compass (clear rectangular 

base)
 ◆ GPS unit or GPS smartphone app recommended 

but not required
 ◆ Headlamp and second light source (with extra set 

of batteries for each)
 ◆ Pencil and paper in a zip-lock bag, or waterproof 

paper/pen
 ◆ Roll of plastic surveyor’s flagging tape 
 ◆ Permanent marker (e.g., Sharpie) to write on flag-

ging tape

Since SAR tasks often involve a mixture of driving 
or riding in a vehicle and heading out into the field, 
and as a good idea in general, you should carry your 
wallet with your IDs in it. However, you don’t want it to 
get wet. So, you might want to add to this list a small, 
heavy-duty plastic zip lock bag, such as the ones made 
by Aloksak, My solution is different: I tend to have 
lots of “pocket” stuff in addition to my wallet, includ-
ing things I would prefer not to get wet, such as my 
Victorinox SwissChamp pocket knife. I now keep them 
in a leather waistpack instead of in my pockets. If it’s 
really rainy in the field, I just throw the whole thing 
in my pack. But if it’s not rainy, I have my wallet and 
pocket knife handy on my waist. My cellphone lives in a 
neoprene case clipped to this waistpack, so it’s read-
ily available. If I’m going to put the waistpack in my 
pack, I can attach the cellphone case to my belt or pack 
hipbelt, so it’s available to use during the task. You can 
get excellent sturdy neoprene cellphone belt pouches 
from https://www.mightypouch.com/; when I get a new 
one to fit a new cellphone (which has happened multiple 
times), I ask them to put double Velcro on the flap, so 
that it’s extremely unlikely that my cellphone will fall out 
in the field.

To read more about the Appalachian Search and 
Rescue Conference minimum equipment lists, that is, 
what you have to show you possess to be credentialed 
at different levels: http://www.asrc.net/doc/ASRC-
Training-Standards.pdf). Note that these lists do not 
demand that you carry it all with you all the time.

I also do not recommend what Mike Kuga, a long-
time member of the ASRC’s Allegheny Mountain 
Rescue Group and an ex-Airborne Ranger, once recom-
mended: just carry a good knife. “If you don’t have what 
you need, just find someone with what you need, kill 
them and take it.” He was just joking. I think. 

If you want to see what I have available in my truck to 
choose from to put in my pack for a SAR mission, check 
out: http://www.conovers.org/ftp/SAR-Gear.pdf. People 

https://www.mightypouch.com/
http://www.asrc.net/doc/ASRC-Training-Standards.pdf
http://www.asrc.net/doc/ASRC-Training-Standards.pdf
http://www.conovers.org/ftp/SAR-Gear.pdf
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sometimes show it to others. Just so they can laugh at 
what someone who’s been doing SAR for a half-century 
accumulates over the years. 

Finally, it is worth reviewing the first question on the 
first written test the ASRC created, back in 1974.

1. The first rule of wilderness search and rescue is:
  a. Don’t get separated from your pack
  b. Don’t get separated from your pack
  c. Don’t get separated from your pack
  d. All of the above

Outdoorsy 
 Field III 

One of the absolute requirements for doing wilder-
ness search and rescue is to be able to get along in the 
outdoors. To have woodcraft. To have outdoor skills. To 
know about hiking and camping. To be an outdoorsper-
son. To be outdoorsy. 

Why? Yes, if you are outdoorsy, you’re more likely to 
survive when you are in the field and something bad 
happens. But also, if you’re outdoorsy, you are less likely 
to end up in a survival situation: you and your team will 
be safer. And, if you are outdoorsy, you will likely be 
able to get to and accomplish your task faster and better.

To be an experienced outdoorsperson, you need to 
spend time in the outdoors… to be experienced. There 
is no substitute for experience.

As Mark Twain said, “Good decisions come from 
experience. Experience comes from making bad deci-
sions.” That said, your experience won’t cover everything 
that might happen, so you need to learn from the experi-
ence of others. A goal of this chapter is to help you learn 
from other’s bad decisions, and thus to avoid as many of 
your own bad decisions as possible. 

That means sitting around with other experienced 
wilderness search and rescue people telling stories. 
Or reading other SAR people’s stories and the wisdom 
culled from those experiences. We call that book learn-
ing. Book learning is not a substitute for experience, 
but it is an important supplement. Book learning can 
make your ongoing experiences more meaningful and 
educational.

One of the main reasons you need to be outdoorsy for 
wilderness search and rescue is entirely psychological.  
Being outdoorsy expands your psychological, as well as 
physical, comfort zone. When you are psychologically 
comfortable in the outdoors, you react better to stress. 
In particular, you have less narrowing of your situational 
awareness, as discussed in two sections on situational 
awareness in Chapter 4: Leadership and Followership. Do 
adventurous things until they become enjoyable instead 
of thrilling.

This chapter provides some of that outdoorsy book 
learning, at least as applicable to the mid-Appalachian 
area. We can break this up into some topic areas.
 • Geography: What kind of terrain will I be traversing? Is 
it different in different parts of our service area? 
 • Meteorology: What kind of climate am I facing, and 
what is the weather likely to be? What is a microclimate 
and why should I care? How can I better anticipate 
changes in weather?
 • Botany: What are the dangers of poison ivy and sting-
ing nettles, how do I prevent problems from them, and 
how do I treat exposures? How should I prepare for 
searching areas filled with multiflora rose and blackber-
ries, or rhododendron and mountain laurel? What kind 
of trees make the best winter bivouac site? What kind of 
trees make good anchors for a rescue?1

 • Zoology: What mid-Appalachians animals (including 
insects) are dangerous, and how should I prepare for 
encounters with them?
 • Anatomy, Physiology or Medicine: What do I need to 
know about my and my teammates’ bodies to deal with 
the expected physical stresses of wilderness SAR? What 
if someone on my team gets ill or becomes injured?
 • Psychology: How do I deal with the mental stresses 
of being in the wilderness, in myself and in others? 
(A lot more of this is in Chapter 4: Leadership and 
Followership.)
 • Materials Science (Textiles): What are the best gar-
ments and clothing materials for wilderness SAR, in 
the mid-Appalachian area, in different seasons? If I 
can’t afford the best, what are cheap alternatives? What 
features do I look for?
 • Leadership: How do I best manage emergencies in the 
backcountry, making decisions with limited informa-
tion and when time is of the essence? There is also much 
more about leadership in Chapter 4: Leadership and 
Followership. Yes, we’re giving that chapter a hard sell. 

Part of being outdoorsy is being able to manage in 
challenging and new situations without depending on 
others for help. This requires physical conditioning, but 
also mental conditioning. That means exposing yourself 
to new and potentially scary situations: developing the 
mental toughness so that you know, deep in your soul, 
that you can manage in such situations. Of course, part 
of this is learning ahead of time how to mitigate the 
potential hazards. 

A good example is being in the woods at night. We do 
a lot of night searching, so taking some night hikes, first 
with others and later by yourself. That way, you’ll feel 
more comfortable on night search tasks. 

1 That’s answered in the chapter on Nontechnical and Semi-Tech Evacs 
but I couldn’t resist a teaser here. 
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You should repeatedly get yourself out of your com-
fort zone. Expand your comfort zone. Keep doing new 
and different things that challenge you a bit more each 
time. Eventually you may work up to a solo winter climb 
of the north face of The Eiger.1

But really, the minimum requirement is that you 
enjoy being outdoors; without that, the rest doesn’t mat-
ter, because you won’t be involved in wilderness search 
and rescue. This whole chapter assumes that you are 
interested in and enjoy being in the outdoors, even if 
you’re not intimately familiar with the mid-Appalachian 
area. So, assuming you enjoy being out the mountains, 
valleys, foothills, forests, meadows, high fields and pas-
tures of the mid-Appalachians and nearby areas, read 
on! 

Carl Solomon, a contributor to this chapter, sums up 
being outdoorsy this way: “In the backcountry, you need 
not only survive but thrive.”

Managing a Wilderness Emergency 
 Field III 

Once upon a time, back in the 1970s, my college room-
mate Eric Hardee led a backpacking trip. Eric and I were 
in the Outing Club at the University of Virginia, which 
had just started admitting undergraduate women a year 
or so prior. But The University2 was partnered with 
Mary Washington College in Fredericksburg, Virginia, a 
women’s college. So this was a joint trip between the two 
college Outing Clubs. There were about 20 of us head-
ing to the Dolly Sods wilderness area in Monongahela 
National Forest. The northern part of Dolly Sods is a 
plateau right at about 4000 feet, which is about tim-
berline (above which trees can’t grow). It’s mostly open 
alpine meadows scattered with beaver ponds, dissected 
by the wooded headwaters of Red Creek. 

At the eastern edge of the plateau, we parked at Bear 
Rocks (see Sunrise from Bear Rocks, Dolly Sods, West 
Virginia on page 64), and it was a perfect October 
day. The birds were singing, the sun was shining, the sky 
was blue, and the temperature was about 60°F (16°C), 
perfect for hiking in shorts, which many of us were 
wearing. We set out east into the mild breeze from the 
west across this northern part of Dolly Sods. There is no 
trail here, but the going across these Alpine meadows is 
so easy that there is no need for any. 

As we headed out, you could see, far ahead to the 
west beyond Cabin Mountain at the western edge of the 

1 https://en.wikipedia.org/wiki/Eiger
2 UVA is often referred to as The University. You can even get window 
stickers that say just that, in UVA colors. When someone asks “Which 
University?” the proper reply is “When you’re in England, do you ask 
‘which Queen?’”

plateau, a few white clouds. As we hiked along, a mild 
and pleasant breeze in our faces, those clouds became 
taller and more threatening. They rapidly moved closer. 

The wind picked up, and then strengthened again 
to about 25 miles per hour (32 kph). Suddenly the sun 
disappeared. The temperature dropped 20 degrees in a 
few minutes, We were in a cloud with visibility of about 
20 yards/meters. It started raining, Hard.

I stopped, took off my pack, and pulled out my thick 
wool sweater and my 60/40 parka3 and over this a 
cagoule (a very long waterproof pullover parka) and put 
them on.

 Most of us from the UVA Outing Club (including 
my wife-to-be) were fairly experienced and had raingear 
and warm clothing.

Many from Mary Washington had no raingear. Or 
extra warm clothing. Some didn’t even have long pants 
with them. Evidently there was a lack of experience, 
training or communication.

We did a quick-and-dirty job of setting up the Outing 
Club’s 4-person tent, and crammed a bunch of the cold-
est people into it. I’m still to this day not sure how many 
we got into that tent, but it was a lot more than 4. Have 
you ever seen a mother possum with all the little babies 
squirming around in her pouch? It looked a lot like that. 

We then ransacked our packs for extra warm and at 
least rain-resistant clothing. We got out bags of gorp 
(raisins, peanuts and M&Ms) and water bottles. We 
pulled out the unprepared hikers one by one, forced 
each one to eat some gorp, drink some water (both food 
and water being essential for protecting against hypo-
thermia) and put some of our spare clothing on them. 

We considered heading back to the cars, but I knew of 
a large hunter’s cabin south down the Cabin Mountain 
ridge. I also know that there was a fairly good trail that 
was sheltered from the wind by some spruces that would 
take us there in about 3 miles. We headed there, found 
it unoccupied, and fired up the wood stove. There were 
bunk spaces enough for all of us. 

The next day dawned clear but a bit colder, and we 
had a great hike from that point forward. I give you this 

3 60/40 cloth was then, in the early 1970s, the latest innovation in 
waterproof (-ish) breathable (-ish) parkas. The material was woven 
of long-staple Egyptian cotton spun so as to be a very tight and hard 
thread (cotton is the 60%), woven perpendicular to nylon threads 
(the other 40%). When dry, there were tiny spaces between the cotton 
threads that “breathed.” But when those cotton threads got wet they 
swelled, sealing all those little holes, making it “waterproof.” It was 
an advance over Ventile all-cotton parkas – I climbed Rainier in one 
of those – in that the 60/40 material was more flexible when wet and 
frozen and also more durable. I still have my Sierra Designs 60/40 
from back then, but it’s gotten holes in it over the years so I reserve 
it for showing how to improvise a poles-and-parkas stretcher. Sierra 
Designs is now making them again; see http://www.thegearcaster.
com/2011/11/is-6040-fabric-making-a-comeback.html for more.

https://en.wikipedia.org/wiki/Eiger
http://www.thegearcaster.com/2011/11/is-6040-fabric-making-a-comeback.html url=http%3A%2F%2Fwww.thegearcaster.com%2F2011%2F11%2Fis-6040-fabric-making-a-comeback.html&data=02%7C01%7Ckconover%40pitt.edu%7C62bb671579de4980328008d7ae937c8a%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637169820784472942&sdata=0kqljA3ACRfxp6oBNYbe%2Fqsy7k1r1Q5sQhhH44PC4CQ%3D&reserved=0
http://www.thegearcaster.com/2011/11/is-6040-fabric-making-a-comeback.html url=http%3A%2F%2Fwww.thegearcaster.com%2F2011%2F11%2Fis-6040-fabric-making-a-comeback.html&data=02%7C01%7Ckconover%40pitt.edu%7C62bb671579de4980328008d7ae937c8a%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637169820784472942&sdata=0kqljA3ACRfxp6oBNYbe%2Fqsy7k1r1Q5sQhhH44PC4CQ%3D&reserved=0
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story as it’s exactly what you should do when faced with 
sudden onset of hypothermia weather. 

I just wish that plastic lawn and leaf bags had been 
available back then (they didn’t become available until 
the 1980s); a handful of them thrown into the bottom 
of your pack weighs almost nothing and can provide 
emergency rain jackets for multiple people. 

Unlike back then, you can put five plastic lawn and 
leaf bags in the bottom of your pack (the ASRC settled 
on five, we can argue how many if you wish), which puts 
you in a much better position if you find your hiking 
group or field team in a storm on an exposed height.

There are other stories, though, that don’t turn out so 
well. There is an article in Wired that recounts some of 
them.1 In accordance with the original meaning of the 
term micro-content,2 the title says it all: Why Humans 
Totally Freak Out When They Get Lost.

The Land Navigation chapter covers how to (a) not 
get lost, and (b) what to do if you aren’t sure of where 
you are so you can then figure out where you are. But 
perhaps it is worth a bit at this point about the “totally 
freak out” portion of the title.

There is standard advice for backcountry travellers: 
with someone you trust, leave a written or electronic 
note of where you are going and when you expect to be 
back. Leave a written note in your vehicle before you 
leave it for the backcountry. Having a SAR Base nearby 
with a TAF (Task Assignment Form) of where you are 
going is even better. Have a spare battery or external 
battery charger for your cellphone, and your handheld 
radio if on a SAR task. 

Have not only a GPS or GPS but a paper or Tyvek 
map of the area. Have a compass. Having these things, 
and knowing how to use them, will lessen your chance 
of freaking out when you can’t figure out precisely 
where you are.

There is the advice to stay put if you think SAR teams 
are going to be searching for you. That’s why so many 
SAR teams teach Hug-a-Tree-and-Survive classes for 
kids.

The Wired article talks about the “fight or flight” reac-
tion kicking in when you feel lost, and that the “flight” 
reaction –  just running off in any old direction – is the 
wrong thing to do.

Survival instructors trying to provide a reassuring 
mnemonic in their classes tend to use STOP:

 ◆ Stop
 ◆ Think 
 ◆ Observe
 ◆ Plan

1 https://www.wired.com/story/
why-humans-totally-freak-out-when-they-get-lost/
2 https://en.wikipedia.org/wiki/Microcontent

The important thing, they say, is not that you remem-
ber the specifics of this mnemonic, but that you stop 
and think. Or, as my first first-aid instructor taught 
me 50 or so years ago: “Don’t just do something, stand 
there!”

The Wired article talks about how lost people in an 
area without clues tend to walk in circles. In the mid-
Appalachian region, we are lucky in that you can almost 
always keep walking downhill and come to a trail or 
road and thence to civilization. 

But the article also talks about people who have been 
lost are often confused and delusional… I have certainly 
found people who were like this and then in an hour or 
two after being found were perfectly fine mentally. The 
article says:

The big picture eludes us as our cognitive map 
disintegrates.

In the Leadership and Followership chapter, we discuss 
how stress causes a narrowing focus of attention and 
decreasing situational awareness. It is reasonable to 
assume this is the same process that occurs when we’re 
lost. When you’re lost, it can get so severe that you 
become delusional and do very stupid things. 

Later in this chapter, we discuss psychological imme-
diate stress reactions (Stress Management on page 244). 
It turns out that simply knowing that an immediate 
stress reaction is the response of a normal mind to an 
abnormal situation goes a long way for helping you cope 
with it, make it both shorter and less severe and less 
likely to result in long-term psychological problems. 

Similarly, it’s reasonable to suspect that simply know-
ing about the freaking out response to getting lost can 
prevent you from freaking. Simply knowing that it can 
occur may help you recognize its beginnings and to keep 
it from progressing.

At some point, you might want to teach a survival 
class for the general outdoor public – one that is not 
specific to SAR in the mid-Appalachians – as many 
ASRC members do. If so, here is an outline for discuss-
ing this and related issues, courtesy of long-time ASRC 
member and chapter contributor Ben McCandless. One 
of the best ways to learn and internalize survival book-
learning is to teach such a class. Such a class should 
touch on things like survival in the desert, which will 
not be covered in this chapter, as the mid-Appalachians 
have a dearth of deserts.

 • Introduction
 ◆ Motivate/Pep Talk: Giving up hope is the most 

certain way to ensure that you will not make it. 
Everyone has the tools that they need to survive, 
in the form of a grey lump at the top of their spinal 

https://www.wired.com/story/why-humans-totally-freak-out-when-they-get-lost/
https://www.wired.com/story/why-humans-totally-freak-out-when-they-get-lost/
https://en.wikipedia.org/wiki/Microcontent
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column, and some of nature’s finest manipulators, 
located at the ends of their arms. Make good use of 
them, and you will have a great story for your bar 
buddies/grandkids.

 ◆ Discuss priorities, ethics, and altruism

 • The Emergency 
 ◆ What is a wilderness emergency? Something 

becomes a wilderness emergency when it falls into 
one of these categories. (In addition, they all move 

toward the last one.) This is 
probably a good time for some 
real-live examples. 

 ◆ Lost (cannot find way back 
civilization)

 ◆ Stranded (cannot, for any of a 
variety of reasons, return without 
assistance)

 ◆ Sudden, dramatic increase in 
environmental risk (i.e., hurri-
cane, sudden temperature drop)

 ◆ Debilitating or life threaten-
ing medical problem (illness or 
injury. Environmental exposure 
feeds into this category.

 ◆ Death Technically, this is no 
longer an emergency.

 ◆ How to: 
 ◆ How to recognize an emer-

gency: for example, an hour ago, 
it was starting to get dark, and 
you were not where you wanted 
to be. 

 ◆ How to avoid panic or tunnel 
vision, and start planning.

 ◆ How to survive overnight.
 ◆ How to become unlost.
 ◆ How to become unstranded.
 ◆ How to signal for help.
 ◆ How to assess environmental 

risk, and strategies for reducing it
 ◆ How to treat life-threatening 

injuries/illness.
 ◆ How to deal with death in 

the wilderness. (The victim has 
moved on. You should too.)

 ◆ How to sit and wait.
 ◆ Complicating factors 
 ◆ No one knows I’m missing
 ◆ Rescue (by self or others) will 

require unusual technical exper-
tise and/or tremendous man-
power (caving, mountaineering)

 ◆ Insufficient supplies/gear/

shelter
 ◆ Hazard Analysis 

 ◆ Subjective vs Objective
 ◆ Case Review
 ◆ Environmental Peculiarities:  

 · Short intro to biomes, with emphasis on the 
key environmental dangers associated with 
each (Important note: The same tactics are not 
valid everywhere!)

 · Short intro to terrain with emphasis an empha-
sis on associated dangers

 ◆ Survival Priorities:1 What you really need to survive 
 ◆ Safe Air – vital, but usually not a problem.
 ◆ A positive, can-do attitude – pack your own, but 

bring some extra for your buddies.
 ◆ Shelter from cold, rain, heat: this is what you need 

to survive long enough to be rescued. Discuss 
what constitutes shelter, how to find/build it, etc.

 ◆ Water – necessary, but not immediately 
 · Dehydration vs diarrhea 
 · Ways to procure safe(er) water

 ◆ Food – necessary but not for quite a while 
 · Risks/rewards of rationing supplies, and how 

long one can survive without food
 · Risks associated with procuring wild food
 · Ways to safely procure food

 • The Rescue: 
 ◆ Brief Anatomy of a SAR organized response (what 

should you expect) 
 ◆ Frequently operating in an information vacuum.
 ◆ Careful - further injuries must be avoided
 ◆ Methodical - action is well planned out, rarely 

impulsive
 ◆ Probability based - 
 ◆ Huge - tremendous manpower can be required
 ◆ No assurance of success - but most people are 

found within a relatively short period of time.
 ◆ Anatomy of a self rescue 

 ◆ In the woods.
 ◆ In the snow.
 ◆ On a mountain.
 ◆ On the water.
 ◆ On the ropes.
 ◆ Great assurance of success! You will be rescued 

(by yourself or others, or you will be dead, and 
not care).

 • Prevention (is the best medicine): How you can 

1 People like to add to this list. We’re stopping with food to keep it 
simple, but people add things like signaling/communications which 
certainly can be lifesaving, navigation (map and compass and GPS), 
light for night travel, and first aid/medical true. All worthwhile 
thoughts. 

Warning

Book-learning about survival 
and wilderness travel can only 
take you so far. For this more 
than any other SAR topic, expe-
rience is the best teacher.

Among SAR teams, there are 
sometimes discussions about 
the best type of new recruits. 
Competitive rock climbers? 
Management experts? EMS or 
fire experts?

The consensus is that the best 
recruit is someone who is sim-
ply comfortable in the outdoors 
in all seasons. Someone who 
enjoys hiking a lot is probably 
the best recruit. It’s easier to 
learn search skills, knots and 
ropes, medical skills, manage-
ment skills than it is to learn 
outdoor skills. Far easier. 

Backpacking experience, or a 
lot of time day-hiking, hunting, 
fishing, or maybe working 
a job that takes you in the 
outdoors all the time, that’s the 
best background. And having 
some of this background in 
the area where you’ll be doing 
wilderness search and rescue is 
essential.

If you are interested in wilder-
ness search and rescue in 
the mid-Appalachian area, 
but don’t have this type of 
background, work on devel-
oping it. Spend a lot of time 
day-hiking in the area and then 
do a backpacking trip along 
the Appalachian Trail or one of 
the other less-popular excellent 
long-distance trails such as the 
Tuscarora Trail or the Laurel 
Highlands Hiking Trail. 
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minimize the risk of having an unexpected emergency? 
(Refer back to the ‘Causes” section.) 

 ◆ Recognize the causes of wilderness emergencies: The 
best way to survive an emergency is not to have one 
in the first place 

 ◆ Foreseeable and Unpreventable - i.e. weather goes 
bad - make contingency plans to deal with these 
issues.

 ◆ Foreseeable and Preventable - i.e. someone was 
negligent - use of checklists and good planing 
practices can reduce this.

 ◆ Unforeseeable and Unpreventable - i.e. tornado 
strike - them’s the breaks sometimes . . .

 ◆ Unforeseeable and Preventable - This is what 
happens when someone is unexperienced and 
therefore unprepared - solution: make yourself 
competent, train, prepare.

 ◆ Learn to do Hazard analyses
 ◆ Plan ahead: 

 ◆ Make a plan. Then make contingency plans. 
 ◆ Make sure everyone knows your plan and contin-

gency plans.
 ◆ Train yourself for difficult situations 

 ◆ Run your own scenarios: If we get snowed in, 
what do we do?

 ◆ Go out and practice in a realistic setting. Do a 
winter bivy with just the items in your pack.

 ◆ Be prepared 
 ◆ Take a competent buddy (Any statistics on solo 

accidents?)
 ◆ Make sure you are competent, too!

 ◆ Learn from your experiences (and those of others)

We’ve covered at least a bit of short-term survival, 
which will be fleshed out later in the chapter, and set the 
tone. Now, let’s step back from a narrow view of survival 
and take a broader look at not just surviving but carry-
ing out tasks safely and effectively in the wilderness.
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 ▸ In Mid-Appalachian backcoun-
try, major problem not long-
term survival (days to weeks) 
but short-term survival: hours to 
a day (“bivvy” = bivouac) 
 ▸ Traditional mantra for teaching 
short-term survival times: 
 ▸ Without air: 3 minutes
 ▸ Without shelter (in cold): 3 
hours: most likely survival dan-
ger in mid-Appalachian area
 ▸ Without water: 3 days
 ▸ Without food: 3 weeks

 ▸ Fire-building not important 
compared to insulation and food
 ▸ Carbohydrates:
 ▸ Animal starch = glycogen is 
rapid energy source in our liver 

and muscles; can be depleted 
by exercise or starvation
 ▸ Sugar, starch and dietary fiber 
all carbohydrates (“carbos”): 
we can digest sugar quickly, 
starch almost as quickly; sugar 
and starch quick-energy foods
 ▸ We can’t digest dietary fiber 
but gut bacteria can; prevents 
constipation

 ▸ Fats: slower to digest, but many 
calories per unit weight, pro-
vides sustained energy
 ▸ Protein: slow to digest, needed 
to repair wear and tear on body; 
when starving, can convert body 
protein to energy but slowly

 ▸ Lists of member personal equip-
ment should be what you have 
available to put in your pack, not 
what you carry with you all the 
time.
 ▸ To do wilderness search and 
rescue, need to be outdoorsy, to 
know about: 
 ▸ Geography
 ▸ Meteorology
 ▸ Botany
 ▸ Zoology
 ▸ Health and first aid
 ▸ Psychology of the wilderness
 ▸ Outdoor clothing and 
equipment
 ▸ Leadership in the wilderness

S h o r t - Te r m  S u r v i v a l :  I m p o r t a n t  P o i n t s
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Fair use per Wikimedia Commons guidelines

Hazards  

In the mid-Appalachian area, the major hazards, 
other than cars and other humans, are not bears or 
snakes or mountain lions or getting lost or starving to 
death, but dying of hypothermia or getting hypother-
mic and doing something stupid that kills you or one 
of your teammates. We will cover hypothermia and its 
prevention and treatment in detail later. But survival, in 
the sense of this chapter, is more than just staying non-
hypothermic and alive in the Appalachian backcountry. 

It’s staying healthy. It’s staying in good aerobic 
(“cardio”) shape and good muscular shape. It’s getting 
enough sleep that you can make good decisions and not 
make stupid mistakes.

It’s making sure you have adequate hydration and 
nutrition to do search and rescue tasks efficiently. It’s 
taking care of problems ahead of time, like knowing 
how to prevent foot blisters and how to avoid getting 
poison ivy. 

So now let’s do a quick analysis of major hazards to 
health and safety while you’re in the mid-Appalachian 
backcountry. 

Subjective Hazards 
 Field III 

In a 1973 English translation of Wilhelm Paulcke’s classic 
book Hazards in Mountaineering, Paulcke distinguishes 
between objective and subjective hazards. 

Objective hazards are the environment itself, whereas 
subjective hazards are mental shortcomings in dealing 
with the environment. Like overestimating your physi-
cal or mental fitness. Like underestimating the hazards. 
Like allowing goals (such as finishing your task so as to 
not look bad despite major hazards) to overcome your 
good judgment. Some people, especially engineers who 
are looking at accident prevention, call subjective haz-
ards “human factors” (as opposed to technical factors 
engineers can easily re-engineer).

You and your team members will have to function 
while you’re cold. While you’re sleep-deprived. While 
you’re dehydrated. While you’re in poor nutritional 
shape, with a touch of hypoglycemia (low blood sugar).

All these things will impair your judgment.
So, it’s important to train with best practices such as:

 • Having knots and rigging, and other important deci-
sions, double-checked by another member (visual 
inspection and a squeeze test, squeezing locking carabin-
ers to see if they open), and

 • Always practice these checks during training to develop 
good habits.

As they say, practice makes perfect, and practicing 
these checks all the time makes you and your team 
members safer.

Subjective hazards have parallels in the search and 
rescue sayings “they say you have to go out there, they 
don’t say you have to come back” and “a dead rescuer 
never did anyone any good.”

When you’re assessing risk, you must think about the 
effect an ill or injured field team member can have on 
the effectiveness of the team and the overall operation. 
(Not to mention the embarrassment attaching to the ill 
or injured member.)

Climate and Weather Hazards Overview 
 Field III 

We have a continental climate in the mid-Appalachian 
area. In a continental climate, temperatures differ widely 
from summer to winter, from day to day, and sometimes 
temperatures drop very quickly particularly with cold 
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fronts approaching from the west, often with increasing 
wind and precipitation, creating a major hypothermia 
risk. We will discuss climate and weather extensively 
later in the chapter.

Hypothermia is a four-season danger, and frostbite is 
a hazard during deep-winter tasks. Several of the fol-
lowing sections detail how to use knowledge, clothing, 
other personal equipment and supplies and portable or 
improvised shelter to deal with the ever-present danger 
of hypothermia.

Heat illness is a constant danger from the heat and 
humidity of a mid-Appalachian summer. People say,“it’s 
not the heat, it’s the humidity.” Truly, humidity inter-
feres with how evaporating sweat can cool you. As with 
hypothermia and frostbite, we will discuss heat illness in 
detail later. 

Lightning strikes during thunderstorms are a rare but 
potentially catastrophic hazard. Those of us familiar 
with the area’s frequent thunderstorms tend to dis-
count the danger. But, in this area, lightning is a major 
hazard, much more so than rattlesnake bites or black 
bear attacks. And to a significant degree, injury or death 
from lightning strikes is preventable. 

Simply knowing to avoid exposed ridges and cliffs, 
wet ropes, and isolated trees, and to shelter in deep but 
not shallow caves, can make you significantly safer. If 
your team is unavoidably exposed to lightning risks, you 
can stand on insulating materials like a coil of rope, and 
keep your feet together to avoid a “step potential” volt-
age between your feet. 

We will discuss climate, weather, hypothermia, heat 
illness, lightning and thunderstorms in detail later. 

Terrain and Vehicle Hazards 
 Field III 

Falls down slopes, or simply tripping and falling over the 
edge of a cliff, are much more common causes of fatal or 
major-injury falls than falls while doing ropework on a 
cliff. A best practice during vertical training and rescues 
is to rope off a safety zone at the top of a drop, and have 
everyone in that area tied in securely. 

Falls from equipment failure are extremely rare, but 
improper rigging is a more common cause of falls. 
If you don’t think you’ll ever make such a mistake, 
remember the effects of fatigue, adrenalin, dehydra-
tion, and cold. So, no matter how experienced you are, 
observe the standard best practice of having someone 
else check any knots or rigging. It’s fine to have someone 
inexperienced check your rigging; since they are new, 
this gives them a chance to look at other people’s rigging 
and critique it; this is a great mentoring process. And 
you’d be surprised how often they find things like a 
locking biner that’s not locked. (“I was just testing you.”)

Rockfall is always a risk near cliffs, and though head 
injuries from falling rock (or carabiners or the like) 
are very rare, they can be devastating. Short falls while 
on a rope may also cause significant head injury. This, 
combined with the desire to serve as a good example to 
the outdoor public, leads to the best practice of wearing 
helmets whenever on or around a cliff.

Drowning from falling in water with a pack on, or 
from crossing big or flooded streams, can be a signifi-
cant risk to SAR team members. Best practices recom-
mend not trying to cross a stream of any significant 
depth, or searching right along a steep edge of a lake, 
without flotation vests. Teams can call back and recom-
mend a team with flotation vests be sent to complete 
such a task. 

However, sometimes it may be safer to cross a fairly-
large stream without a flotation vest to escape a worse 
danger, and in a downpour most trails turn into small 
streams, so rigid rules about water and flotation vests 
don’t make sense. Unsnapping your pack’s sternum strap 
and hipbelt, and loosening the shoulder straps, are  a 
best practice, so as to be able to ditch your pack easily 
if you go underwater. Another best practice is facing 
upstream and placing your walking stick or trekking 
poles upstream, so that the force of the water flow tends 
to push the tip into the bottom of the stream.

Crossing streams in winter, after a big snow, offers a 
particularly insidious danger. Some streams will keep 
flowing under a blanket of snow, carving out a tunnel 
for themselves. The snow that’s left above looks solid, 
but it’s just a fragile shell. When crossing a ravine where 

Slippery Rock Creek, McConnells Mill State Park
Allegheny Mountain Rescue Group Training, November 2015
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a stream might be hidden, it’s wise to stop, and let one 
person go ahead, probing carefully with a ski/hiking 
pole or long stick. 

Crossing streams in your vehicle can be a big risk as 
well. At a ford or low-water dam, or just a place where 
a stream has overflowed its banks, it may be tempting 
to plow on through. But just six inches (15 cm) of water 
may be enough to lose you your ability to steer, and two 
feet (2/3 m) of water may be enough to turn your car 
into a not-very-good whitewater raft heading down-
stream. Most of the deaths from floods come from such 
problems, often at night when it’s hard to see whether 
there is standing water or the road is just wet.

And, having 4x4 with a snorkel and a transmission 
and oil pan that have been modified to allow fording 
doesn’t prevent this from happening. (If you try ford-
ing without a snorkel, water gets into the engine and it 
stalls. Even if you get through, if you haven’t modified 
your oil pan and transmission, the water pressure from 
just a couple of feet of water will force some water into 
your oil and transmission fluid and you must get them 
changed right away before the water destroys your 
vehicle.)1 Ignore those videos of 4x4s zooming through 
and fording water. Someone went out there in wad-
ers and a measuring stick to check that the 4x4 would 
actually get through before they shot the video! An inch 
deeper and the video wouldn’t be the same. (Although a 
video of a 4x4 losing control, drifting downstream and 
flipping over, killing the driver, would be great from a 
safety education perspective…)

Getting hit by a vehicle while walking along a rural 
road, especially at dusk or at night, is a good way to get 
yourself killed, and a more likely way than you probably 
think. It also seems to be becoming more common over 
the past few years.2 Having high-visibility colors and 
reflective material on your clothing (including safety 
vests or Velcro type armbands) and packs are essential 
ways to manage this risk. This danger is bad enough that 
I always carry some Velcro reflective armbands with me 
as part of my Everyday Emergency Kit.3

Remember too that if you have dogs with your 
team, they tend to not be as aware of traffic hazards as 
humans. Your entire team should keep this in mind and 
help supervise and protect them.

The biggest life-safety hazard for wilderness search 
and rescue, though, is falling asleep at the wheel and 
getting killed that way. The Appalachian Search and 
Rescue Conference (ASRC) had its sole line-of-duty 
death, in almost 50 years of operations in five states, 

1 https://www.experts.com/articles/
low-water-crossings-the-hidden-danger-by-gerald-dworkin
2 https://www.wesa.fm/post/americas-roads-are-getting-deadlier-
and-fatality-rates-are-worse-minorities
3 http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf

Valley (Riverine) Fog
October 2011: my daughter Laurel looking from the Blue Ridge in 

Shenandoah National Park at riverine fog in the Shenandoah Valley.

Mountain Fog
October 2011: from Mary’s Rock in Shenandoah National Park overlooking`the 

Shenandoah Valley from just under mountaintop fog (cloud cap). 

Fog Lane Controls, Interstate 64 at Rockfish Gap across Blue Ridge

Awaiting picture from someone in Blue Ridge Mountain Rescue Group

https://www.experts.com/articles/low-water-crossings-the-hidden-danger-by-gerald-dworkin
https://www.experts.com/articles/low-water-crossings-the-hidden-danger-by-gerald-dworkin
https://www.wesa.fm/post/americas-roads-are-getting-deadlier-and-fatality-rates-are-worse-minorities
https://www.wesa.fm/post/americas-roads-are-getting-deadlier-and-fatality-rates-are-worse-minorities
http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf
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from falling asleep at the wheel driving home after a tir-
ing SAR mission. A section not far below addresses this 
major hazard in detail.

If you’re from Santa Barbara, California, and you’re 
new to the mid-Appalachians, there are many aspects of 
our climate and weather and flora and fauna you’ll need 
to learn about. One specifically related to safety while 
driving is fog. Santa Barbara gets fog from the ocean, 
mostly in the summer months and occasionally in the 
winter, but it’s fog that’s pretty much the same every-
where and not that dense.

In the mid-Appalachians, we get patchy fog. You can 
be driving along in clear air with excellent visibility and 
then suddenly you’re in a dense fog bank and can only 
see a couple of car-lengths in front of you. I remember 
once driving to an ASRC Board of Directors meeting 
on I-68 across the mountains. For about half an hour, 
I had to drive at about 5 miles per hour. I had to have 
the person in the front passenger seat hanging out the 
window, looking at the white line along the edge of the 
highway and call out “right” and “left” to keep me on 
the road. This worked well until we realized we had just 
taken an exit off the interstate without knowing it. This 
is the kind of fog where there are massive pile-ups with 
30-100 vehicles and multiple deaths. Some people keep 
on driving fast even when they can’t see and then they 
crash into a vehicle moving at a safe speed. It was prob-
ably best that we had pulled off at the exit and decided 
to wait a bit for the fog to lift.

Low visibility conditions cause increased speed 
variance, which increases crash risk. Each year, over 
38,700 vehicle crashes occur in fog. Over 600 people 
are killed and more than 16,300 people are injured in 
these crashes annually.1

There are two main types of patchy fog in the mid-
Appalachians. The first is mountain fog, also known as a 
cloud cap. The clouds (and we have lots of clouds in this 
area!) get low enough that they cover the summits and 
sometimes the highway passes of our long Appalachian 
ridges. In areas with higher mountains (Sierras, 
Cascades, Rockies) it’s common for a mountain to have 
a cloud cap, and as you’re climbing a peak, to ascend 
into the cloud. But in the much-lower Appalachians, 
and with our often-high humidity, the cloud caps come 
down low enough to cover the mountain passes where 
highways cross. Frequently. 

If you drive I-64 west from Charlottesville, Virginia, 
you cross the Blue Ridge at Rockfish Gap. The locals call 
this area Afton Mountain. It is near where the TV series 
The Waltons was set. Rockfish Gap is at the southern 

1 https://ops.fhwa.dot.gov/weather/weather_events/low_visibility.htm

end of Shenandoah National Park, where Skyline Drive 
turns into the Blue Ridge Parkway, leading south 469 
miles to the Great Smoky Mountains National Park. 
It’s also where you cross the Appalachian Trail. It’s also 
been the scene of some major fog-related multi-casualty 
incidents:

In April 1992, there were 2 fatalities in a 60-car 
pileup. In late April 1998, another wreck involving 65 
cars sent 40 people to area hospitals.2

Mountain fog is so common here that there are 
big signs that say “Be Alert When Fog on Mountain.” 
(When my wife and I were in college at the University of 
Virginia, with typical sophomoric humor, we would see 
the sign and say, “Be A Lert When Fog on Mountain. 
Virginia Needs More Lerts.”) There are fog detectors 
that trigger flashing lights on warning signs and lights 
along the edges of the traffic lanes. 

Rockfish Gap is only one of the many gaps where 
highways cross the many long Appalachian Ridges and 
where you can suddenly drive into mountain fog. And 
as far as I know, it’s the only such highway ridge-cross-
ing that has such a sophisticated setup for mitigating the 
mountain fog danger. Kudos to the Virginia Department 
of Transportation. 

The Appalachians also have the opposite type of fog: 
riverine fog, or valley fog, where you encounter dense 
fog when you cross river valleys at the lowest places. 
Mountain fog usually occurs when it is very cloudy and 
misty or raining. Riverine fog often develops on clear, 
still nights, and persists into the morning. At night, with 
no high-level clouds, the mountain ridges radiate their 
heat off into space, and the air above them cools quickly. 
Cold air sinks, so the cold air drifts down into the val-
leys. This cold air meets with warmer, moister air in the 
river valleys, and it forms dense banks of fog.

Whenever you drive through really dense banks of 
fog, turn your headlights on low (high beams reflect 
from the fog back into your eyes, blinding you), get 
into the right lane, slow way down even if there is a 
minimum speed posted, turn on your four-way flashers. 
Even if, in some states like Virginia, the traffic laws say 
you’re not legally allowed to do this. And remember that 
four-second rule: if you can’t see four seconds in front of 
you, slow down. If you can’t see four seconds in front of 
you even at a 5-mph crawl, maybe it’s time to pull off of 
the road and give up driving for a while.

At least for riverine fog, it tends to burn off quickly 
once the sun rises, so then you should be safely on your 
way again at normal highway speeds.

2 https://en.wikipedia.org/wiki/Rockfish_Gap

https://ops.fhwa.dot.gov/weather/weather_events/low_visibility.htm
https://en.wikipedia.org/wiki/Rockfish_Gap
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And, as discussed in Allegheny Front and Allegheny 
Plateau on page 62, walking on train tracks, unless 
the trains have been stopped or slowed by coordination 
between Base and the railroad authorities, is a good way 
to get yourself killed.

Since ATV/UTV vehicles are used more for rescue 
than for search, we discuss ATV/UTV safety in Chapter 
8: Nontechnical and Semi-Tech Evacs. Just to provide 
some perspective: From 2015-2017, in the area in which 
the ASRC has Groups (Ohio, Pennsylvania, Maryland, 
West Virginia and Virginia), there were a total of 264 
deaths from ATV/UTV accidents.1

Situational Awareness 
 Field III 

Related to weather, terrain and fatigue, but also to 
other hazards, is situational awareness. You need to be 
conscious of the hazards around you and within you, 
though the ones inside you and others on your team are 
the hardest to monitor.

As you can learn in more detail in the chapter on 
Leadership and Followership, high-level situational 
awareness requires more than just awareness of your 
surroundings. Situational awareness can be at three dif-
ferent levels, and simply being aware of your surround-
ings is just the basic level. 

The second level of situational awareness is in inter-
preting what you’re seeing, knowing its implications. 

The third level of situational awareness is to think 
ahead, projecting what you see, and its implications, 
into the future. 

A good example of that projection to the future 
is thinking about what  kind of trouble your team is 
likely to get into, or just may get into, before the end of 
the task. This requires a deep knowledge of the world 
around you, which is why this chapter goes into detail 
about things such as climate and weather.

Those who venture into the great outdoors for fun 
tend to be dismissive of those urban people whose 
lives move between climate-controlled houses, climate-
controlled cars and climate-controlled offices, and pay 
little attention to the weather. But even if you have 
some outdoor experience, you may want to learn to pay 
more attention… not so much to the weather, or even 
the weather forecast, but to the interaction of fatigue, 
exhaustion of energy, dehydration or mild hypothermia 
with the weather. 

When we are out hunting, fishing, hiking, climbing 
or the like and the weather gets bad, we can (as we’ve 

1 https://www.cpsc.gov/Safety-Education/Safety-
Education-Centers/ATV-Safety-Information-Center/
Death-Associated-With-ATVs-by-State-

always been told) seek shelter. But for search and rescue 
tasks, sometimes you have to keep on going as finding 
or rescuing someone takes precedence. And in such 
situations, we have to carefully monitor our internal 
condition, and that of our teammates. 

There is a place for “what doesn’t kill you makes 
you stronger”: during closely-supervised training, 
especially simulations, where it can be really hard on 
you but at the same time you can be (relatively) quite 
safe. It’s a way to, in addition to other important les-
sons, learn your physical and mental limits, including 
temperature regulation, and in particular to learn when 
you’re approaching your limits. “Limit” in this context 
doesn’t mean “when you die,” it has a more expansive 
meaning including “when your performance drops off 
significantly.”

But an actual search and rescue operation is not the 
time or place to test your limits. When you’re out on a 
search and rescue operation, keeping your body tem-
perature well-regulated all the time – discussed further 
later in the chapter – not only keeps you comfortable, 
but gives you that extra margin you need to deal with 
more heat stress or cold stress if the task goes longer 
than expected, or an emergency occurs during the task.

Here’s a subtle way to practice situational awareness 
related to your body. In the mid-Appalachian Yesa in 
the late fall, winter and early spring, it’s usually cold. 
Sometimes it’s a dry cold, but often it’s humid or misty 
or raining. When you go out for a walk or hike in this 
cold weather, note how thirsty you get, or you are when 
you get back inside, and compare that to the humid-
ity in the air. On dry days, you lose more water due to 
evaporation from the airways than on humid, misty or 
rainy days. Does it make a difference in how thirsty you 
get?

When you’re out to walk the dog or take a short day-
hike, be conscious of whether your body is getting just 
a bit chilled, a bit overheated, a bit dehydrated, or a bit 
energy-exhausted. It’s good practice for when this self-
monitoring may become a matter of life or death… if 
not for you, maybe for a search subject or rescue patient.  

Fatigue Kills 
 Field III 

The ASRC liability release2 says, I understand that I am 
subjecting myself to situations that may encompass a 
variety of natural and man-made disasters and/or events 
in which I may be subject to illness, injury or death. I 
understand that these situations may lack proper water, 
food, shelter, sanitation and medical care. I further 

2 http://www.asrc.net/doc/ASRC-Admin-Manual.pdf

https://www.cpsc.gov/Safety-Education/Safety-Education-Centers/ATV-Safety-Information-Center/Death-Associated-With-ATVs-by-State-
https://www.cpsc.gov/Safety-Education/Safety-Education-Centers/ATV-Safety-Information-Center/Death-Associated-With-ATVs-by-State-
https://www.cpsc.gov/Safety-Education/Safety-Education-Centers/ATV-Safety-Information-Center/Death-Associated-With-ATVs-by-State-
http://www.asrc.net/doc/ASRC-Admin-Manual.pdf
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understand events may expose me to death or disability 
caused by diseases, direct and indirect assault by humans 
and wild beasts, attacks by venomous creatures, exposure 
to environmental hazards (including but not limited to 
fires, high temperatures, flash floods, swift water, mud 
slides, landslides, rock slides, blizzards, ice storms, snow-
storms, bitterly cold temperatures, tornadoes, high winds, 
lightning strikes, hazardous plant life), electrical shock, 
serious or deadly falls, hazardous terrain, and injury or 
death from a technical rescue system failure.

But in addition to this “lions, tigers and bears” clause, 
it goes on to say, I understand that all the modes of 
transportation available to me may pose a risk both at the 
event and transportation to and from the event.

Falling asleep while driving has likely killed more 
SAR team members than anything else. It caused 
the ASRC’s only line-of-duty death in over 45 years 
and hundreds and hundreds of SAR operations. Lisa 
Hannon, one of our Incident Commanders, was killed 
driving back from a search while sleep-deprived.

People say that driving while sleep-deprived is as 
dangerous as driving drunk, and the evidence supports 
this.1 Of all the hazards we expect the new (or old) SAR 
members to learn about, this is the most deadly. And a 
2005 survey by the Sleep Foundation2 found that “60% 
of adult drivers reported driving while drowsy in the 
past year. Survey data from the CDC indicated that one 
in every 25 adults had fallen asleep behind the wheel in 
the past month.”

We don’t know precisely why, but sleep is essential for 
our health and safety; as Shakespeare wrote in Macbeth 
Act 2, Scene 2, Page 3: 

…the innocent sleep,
Sleep that knits up the ravell’d sleeve of care,
The death of each day’s life, sore labour’s bath,
Balm of hurt minds, great nature’s second course,
Chief nourisher in life’s feast, …
There is now evidence that lack of sleep makes 

you fat3 and makes your muscles weak.4 But the main 
problem is that lack of sleep makes you sleepy (duh), 
and falling asleep at the wheel will probably kill you. 
We drive all the time and discount the dangers, but you 
should learn as much as you can about this terrible dan-
ger: fatigue + driving. Instead of worrying about bears, 

1 Fairclough, S. H. and R. Graham (1999). “Impairment of Driving 
Performance Caused by Sleep Deprivation or Alcohol: A Comparative 
Study.” Human Factors 41(1): 118-128. https://pubmed.ncbi.nlm.nih.
gov/10354808/
2 https://www.sleepfoundation.org/drowsy-driving
3 Cappuccio, F. P., et al. (2008). “Meta-analysis of short sleep duration 
and obesity in children and adults.” Sleep 31(5): 619-626.  
4 Cedernaes, J., et al. (2018). “Acute sleep loss results in tissue-specific 
alterations in genome-wide DNA methylation state and metabolic fuel 
utilization in humans.” Science Advances 4(8).

snakes and mountain lions, worry about getting sleepy 
while driving. “Familiarity breeds contempt.”

For details on this topic by an ASRC member, read 
Bob Koester’s scholarly but readable monograph.5 On a 
personal note, I have been very sensitive about fatigue 
since I was an intern in an abusive university medical 
center. With our 36-hour days and interrupted sleep, 
I found that on rounds in the hospital, while I was 
listening to another intern or a medical student present-
ing about a patient, at too-great length, I would gaze 
lustfully at any reasonably flat, soft surface and fantasize 
about lying down there. I realized I was seriously dis-
turbed after I found myself dreaming about sleep. 

We will cover the most important points here.

Sleep and Fatigue Basics
 Field III 

We all need 4.5-5.5 hours of “core sleep” (deep, unin-
terrupted sleep) every 24 hours to keep functioning 
physically and mentally. However, to keep our emotions 
working properly, we need another three hours of sleep, 
though that can be in the form of scattered naps. 

Sleep is affected by humans’ circadian (circa = about, 
dian = day) rhythms. While these rhythms are slightly 
different for different people, and in different situations, 
they are remarkably similar in all humans. We all have 
an internal clock which is how many of us, at least some 
of the time, can start waking up five minutes before the 
alarm goes off. There are several distinct rhythms that 
are tied to this clock:
 • Sleep
 • Mental alertness
 • Temperature
 • Visual alertness

These rhythms repeat every 24 hours, though they 
can be stretched to 25-26 hours fairly easily, or com-
pressed to 22-23 hours with more difficulty. Trying to 
adjust more than 1-2 hours gets these normally-synchro-
nized rhythms out of sync: jet lag.

Many things affect these rhythms:
 • Bright daylight (though subdued indoor light does not)
 • Bluish light from staring into cellphone, tablet or com-
puter screens
 • Certain drugs
 • Timed social contact

5 Koester, R. J. (1997). Fatigue: sleep management during disasters 
and sustained operations. Charlottesville, VA, dbS Productions. 
https://www.dbs-sar.com/Secure/Cart_checkout.htm
https://smile.amazon.com/Fatigue-
Management-Disasters-Sustained-Operations/
dp/1879471183 

https://pubmed.ncbi.nlm.nih.gov/10354808/
https://pubmed.ncbi.nlm.nih.gov/10354808/
https://www.sleepfoundation.org/drowsy-driving
https://www.dbs-sar.com/Secure/Cart_checkout.htm
https://smile.amazon.com/Fatigue-Management-Disasters-Sustained-Operations/dp/1879471183
https://smile.amazon.com/Fatigue-Management-Disasters-Sustained-Operations/dp/1879471183
https://smile.amazon.com/Fatigue-Management-Disasters-Sustained-Operations/dp/1879471183
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It is very hard to adjust to working a night shift, as 
even a little exposure to bright sunlight or blue screen 
light can reset your internal clock back to a daytime 
rhythm. 

Alertness and Temperature Rhythms

There are two separate alertness rhythms, mental and 
visual, and they are not tightly linked to the sleep/wake 
cycle and they work differently.

If you are sleep-deprived, the mental alertness 
rhythm becomes more pronounced: higher highs and 
lower lows. Minimum mental alertness is worst at 8 
AM, which is why so many single-driver motor vehicle 
accidents occur right around 8 AM. No matter when 
you slept last, 8 AM is a very dangerous time to drive. 
Starting at 8 AM, mental alertness increases until a peak 
at 4-6 PM, and then drops sharply at 10 PM decreasing 
until the 8 AM minimum. 

If you need to do something that requires a burst of 
concentration, you can usually do it even around 8 AM. 
But vigilance tasks – monitoring a nuclear power plant, 
doing a long belay, or staying awake while driving – are 
very dependent on your mental alertness cycle.

If you miss a night’s sleep, your alertness will increase 
after 8 AM the next morning, but at 10 PM, your alert-
ness will tank (a technical term meaning “decrease 
precipitously”).

Visual alertness, as with mental alertness, is lowest 
at about 8 AM, another reason to fear driving around 8 
AM. Visual alertness peaks later, at about 8 PM.

Temperature varies about 3.6°F (2° C) throughout 
the day. It peaks about 4-6 PM and hits a minimum at 4 
AM; once it starts increasing at 4 AM it makes it much 
harder to fall asleep. Pulse and blood pressure track 
along with the temperature cycle. It’s normal to have a 
pulse of 50 or lower, and a blood pressure of 70/40, at 
the 0400 temperature minimum.

Many different prescription medications may cause 
sleepiness, including narcotic (opioid) pain medications, 
as well as some psychiatric medications. Of over-the-
counter medications, the main sleepiness-causers 
are the antihistamines. They are marketed as allergy 
remedies, and are in many common cold medications. 
Diphenhydramine (e.g., Benadryl) is particularly well-
known for making people sleepy, and is sometimes used 
as a sleeping pill, but all other over-the-counter antihis-
tamines, with one exception, are known to make at least 
most people sleepy. 

Some over-the-counter 24-hour antihistamines say 
they don’t cause sleepiness, but all of them except for 
fexofenadine (e.g., Allegra) can cause sleepiness. Some 
people can take loratadine (e.g., Claritin, Alavert) 

without sleepiness, but it makes many people at least 
somewhat sleepy. Cetirizine (e.g., Zyrtec, Xyzal) makes 
almost everyone sleepy.

Larks, Owls, and Sleep Gates

Some are morning people: “larks.” Some are not: “night-
owls” or simply “owls.” Morning people reach their peak 
body temperature and alertness a couple of hours before 
night-owls. Morning people have a hard time sleeping 
when switching to a night shift, compared to night-0wls. 
Morning people are therefore more likely to be sleep-
deprived when they have to work an overnight shift. A 
few people are extreme night-owls and adjust well to 
working overnight. Questionnaires are available online 
to assess yourself to figure out your degree of lark-ness 
or owl-ness.

Being able to switch to night shift is not only a func-
tion of night-owl-ness but also of age. At age 25, even 
night-owls’ ability to work overnight decreases, and this 
gets much worse by age 40-45.

Sleepiness, and the ability to fall asleep, are triggered 
by a change in signals from certain parts of the brain. 
For morning people, this so-called sleep gate normally 
opens from 9:30 PM to 11:30 PM, and another opens 
in the mid-afternoon. Night-owls’ sleep gate opens at 
about midnight, and they have less of an afternoon sleep 
gate. Whether you’re a morning person or night-owl, 
though, you have a “forbidden zone” about 8 PM ± 40 
minutes, when it’s very hard to fall asleep, making early 
evening the safest time to make a long drive.

Effects of Sleep Loss
 Field III 

Lack of sleep won’t kill you directly, but it certainly has 
lots of ill effects. Being conscious of these and work-
ing around them will make you more effective and less 
likely to make errors. Ill effects include:
 • Mood changes such as irritability (take a break to go do 
some breathing exercises or have a good cry)
 • Impaired vigilance, inattention (use caffeine to boost 
alertness, make up mental and physical exercises to keep 
up your alertness)
 • Impaired short-term memory (keep a small waterproof 
notebook in your pocket and write down everything; ask 
for instructions to be repeated at least twice and reply 
with a rephrase of the instructions to make sure you 
understood them)
 • Increased appetite (try to eat healthy; or just go with it 
and diet when you get home)
 • Problems with communications (take time to rehearse 
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what you’re going to say on the radio)
 • Sleepiness (nap when you can)
 • Increased sexual drive (watch your behavior!)
 • Decreased performance (recognize your increasing 
mental and physical limitations)
 • Microsleep: “getting the nods” or “nodding off ” or 
“zoning out” for a second or two, sometimes up to 15 
seconds, (recognize for the major safety hazard it is)

After two days without sleep, you may see illusions 
or see or hear hallucinations or become paranoid. One 
note of relevance to SAR: working in Base, where your 
work is mostly mental, is actually more tiring than 
working in the field.

The typical sleep-deprived error is not so much doing 
something wrong, as simply forgetting to do something 
important. You can use your pocket waterproof note-
book to make checklists, for instance, of things you need 
to do when you get back to Base. (“turn in radio and 
spare battery” “eat” “fill up CamelBak” “call home”) 

Assessing and Treating Sleepiness
 Field III 

It’s not all that hard to know that you are sleepy, but 
you may gradually get to a dangerous level of sleepiness 
without really recognizing it. You can even fall asleep, 
at least microsleep for a second or two, with your eyes 
open. If you find yourself dozing off while driving, stop 
and nap. One study showed that after 16 hours in a flight 
simulation trying to stay vigilant, your loss of reac-
tion time is the same as someone with a blood alcohol  
of 0.05%. Driving sleepy is as bad as driving drunk. 
Another good bit of advice is to not drive during open 
sleep gates such as 8 AM or mid-afternoon. 

There are many tests for sleepiness, but the only one 
that seems relevant for seeing if you’re OK to drive 
search and rescue is a variant of the Mean Sleep Latency 
Test. The basic idea is that the sleepier you are, the less 
time it takes to fall asleep. Before driving back from an 
operation, you simply lay down in a quiet area with your 
eyes closed for at least seven minutes; if after this you 
are awake, you are OK to drive. 

If you fail the Mean Sleep Latency Test, and since 
main cure for sleepiness is… wait for it… sleep, you get 
a nap. Koester (author of the monograph referenced 
above) recommends at least half an hour, and then you 
should be OK to drive. 

Regardless of whether you pass or fail your sleep 
latency test, you certainly may get sleepy later on dur-
ing your drive. There are many things that are recom-
mended to help keep you awake: driving with the 
windows open, especially in winter; listening to loud 
music; pinching yourself on the thigh or biting your 

own arm. Caffeine works, unless you’re tolerant to it, but 
when it wears off it causes rebound sleepiness. 

Some find that a really interesting podcast or audio-
book helps them stay awake. But the best cure, is 
again… sleep. If you even suspect that you’re nodding 
off, pull over and take a nap.

All of the states in the ASRC’s region allow you to 
park at a highway rest area for up to two hours, as long 
as there is not a posted shorter time limit, which is long 
enough to get in a good nap. Remember to lock your car 
doors.
 • Ohio: up to 3 hours
 • Pennsylvania: up to 2 hours
 • Maryland: up to 3 hours
 • Delaware: up to 4 hours
 • West Virginia: unlimited but no overnight parking
 • Virginia: unlimited but no overnight parking

If you’re not traveling on a major highway, many 
Walmarts allow even overnight parking, and parking at 
a WalMart for an hour or two to catch a nap should not 
be a problem. 

If you really need to, just pull off on the side of the 
road, as far from travel lanes as possible, and nap for 15 
minutes or so. If the police stop to see what is going on, 
just explain that you were so tired that you thought you 
were a threat to yourself and others due to fatigue. 

Managing Fatigue at Base
 SM III 

If you are or plan to be a search manager, and you are 
faced with a Base full of sleep-deprived people, you need 
to think about mitigating the massive risk this entails. 

One thing you can do is to mandate a Mean Sleep 
Latency Test for anyone planning to drive home. You 
can have your Safety Officer or another appointee have 
each potentially-impaired driver contract for safety: have 
them say out loud, “I promise that if I start nodding I 
will pull over and take a nap” with a handshake to seal it 
as a verbal contract. 

I was once ASRC Incident Commander1 for a large, 
multi-day search and rescue operation on Shenandoah 
National Park’s Old Rag Mountain.2 When we finally 

1 The ASRC doesn’t have Incident Commander (IC) as a credentialing 
level anymore, we realize that under the Incident Command System 
(ICS) the IC should really always be from the Responsible Agency/
Agency Having Jurisdiction, so the current equivalent credentialing 
level is Search Manager. But this was back before there was an ICS. 
2 http://www.conovers.org/ftp/ASRC-Archive/ASRC-
Operations/1983-10-12-Crawford-Rescue-Washington-Post.pdf and 
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-
10-14-Old-Rag-Press-Release.pdf and http://www.conovers.org/ftp/
ASRC-Archive/ASRC-Operations/1983-10-19-Crawford-Rescue-
Arlington-Journal.pdf

http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-12-Crawford-Rescue-Washington-Post.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-12-Crawford-Rescue-Washington-Post.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-14-Old-Rag-Press-Release.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-14-Old-Rag-Press-Release.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-19-Crawford-Rescue-Arlington-Journal.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-19-Crawford-Rescue-Arlington-Journal.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Operations/1983-10-19-Crawford-Rescue-Arlington-Journal.pdf
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found and rescued the critically-injured and hypother-
mic subject, and were ready to demobilize, it was the 
middle of the night with wind and rain right around 
freezing. I talked about this with the National Park 
Service Ranger in charge. I asked if we could take the 
fire apparatus and other vehicles out of the Fire Cache 
(big garage) at Big Meadows, just a few minutes’ drive 
up a fire road, and let our members sleep on the floor 
out of the wind and rain. He thought for a second and 
said, “No! Wait here.” He walked off, talked on his radio 
for a few minutes, and then said, “Get everyone into 
your vehicles and follow me.” We all did as instructed. 
We drove down a fire road and exited the park, and in 
a mile or so we pulled into the parking lot at Graves 
Mountain Lodge1. He shouted out, “Everyone except for 
Keith wait in your cars for a minute or two. Keith, follow 
me.” The two of us went into the lodge office. We were 
the only ones there. He pulled out a large handful of 
keys and dropped them on the desk. “Overnight lodging 
and breakfast are on us. Have a good night!”

This sort of miracle-type solution is the exception 
more than the rule. But at least you can usually find an 
unused building nearby for sleeping. This may or may 
not be where you are having people rest at Base between 
tasks or shifts in Base.

One creative solution to this, if you’re not too far 
from members’ homes, is to find some members or 
member’s family members who weren’t on the mis-
sion, and have them all carpool into one or more cars, 
bringing cars-full of non-sleep-deprived drivers to drive 
members and their cars home. 

Sleeping and Napping Skills
 Field III 

Sleeping and napping are skills that you can learn to do 
better: 
 • Avoid caffeine for 6 hours before trying to go to sleep
 • Don’t use nicotine at all; nicotine withdrawal tends to 
occur in the middle of core sleep, interfering with sleep
 • Alcohol before going to sleep makes it easier to fall 
asleep, but it results in poor quality sleep, and some 
mild withdrawal interferes with the last half of the night

If sleeping during the day to work overnight, or for a 
daytime nap to supplement core sleep:
 • Find a place that is safe, comfortable, dark, and quiet; a 
sleep mask over your eyes and earplugs may help
 • White noise or similar soothing noise may help you 
sleep; a fan provides white noise, as do smartphone apps 
such as White Noise, as does a handheld radio tuned to 
a frequency not in use with the squelch turned off

1 https://www.gravesmountain.com/

 • Don’t eat or read in bed, especially on a phone or tablet, 
even with a blue light filter turned on (and there is some 
good evidence that blue light filters don’t work, anyway2)

Napping at any time will help improve your overall 
alertness. At night, it’s usually easy to fall asleep. At the 
8 AM morning alertness minimum it is usually easy to 
fall asleep. And, in the mid-afternoon, your sleep gates 
are usually wide open (you’ve probably experienced that 
mid-afternoon sleepiness yourself) and it’s usually very 
easy to nap then. We can simply call these the “8 AM 
sleepy time” and “3 PM sleepy time.”

One-minute naps have been found to be useless; at 
least 10 minutes of real sleep is the minimum for a nap 
to help. The most effective short naps last for 20 min-
utes, though even longer naps can be more refreshing.

There is one problem with longer napping: sleep 
inertia3 or “sleep drunkenness.” For a short period after 
a nap – usually just a few minutes – you awake groggy 
and worse than if you’d taken no nap at all. If, however, 
you are awakened from short-wave sleep, also known as 
deep sleep, Stage 3 and 4 Sleep, or non-REM (rapid eye 
movement) sleep, which usually occurs between 4 and 
5 AM, your sleep inertia is worse and longer. Recognize 
sleep inertia, and don’t start driving or doing other criti-
cal tasks until you’ve recovered from it. 

With short naps, about 10-20 minutes, you don’t get 
sleep inertia, as you don’t go into one of those deeper 
levels of sleep.4 With such a short nap, you probably 
don’t get the psychological benefits of deeper sleep, but 
you definitely get increased alertness. That’s good for 
a day or two, but after that, I suspect that you’ll really 
need some deeper sleep or you’ll, as they say, go off the 
deep end.

An interesting variant is the coffee nap.5 You drink a 
cup of coffee and then set an alarm for 20 minutes and 
take a nap. It takes at least 20 minutes for your GI sys-
tem to absorb caffeine and for it to get into your brain, 
so after you get up, the caffeine starts to kick in, adding 
to your alertness. Even if you just doze and don’t really 
sleep, such a “nap” helps alertness. The main problem 
with this is you’re not supposed to have any caffeine for 
6 hours before trying to fall asleep, so this is not a good 
idea if you’re gong to try to go to bed (or to sleeping bag 
and pad) in the next 6 hours. 

2 Duraccio, K. M., et al. (2021). “Does iPhone night shift mitigate 
negative effects of smartphone use on sleep outcomes in emerging 
adults?” Sleep Health. https://pubmed.ncbi.nlm.nih.gov/33867308/
3 https://en.wikipedia.org/wiki/Sleep_inertia
4 Tietzel, A. J. and L. C. Lack (2001). “The short-term benefits of brief 
and long naps following nocturnal sleep restriction.” Sleep 24(3): 
293-300.
5 Reyner, L. A. and J. A. Horne (1997). “Suppression of sleepiness in 
drivers: combination of caffeine with a short nap.” Psychophysiology 
34(6): 721-725.

https://www.gravesmountain.com/
https://pubmed.ncbi.nlm.nih.gov/33867308/
https://en.wikipedia.org/wiki/Sleep_inertia
https://www.ncbi.nlm.nih.gov/pubmed/11322712
https://www.ncbi.nlm.nih.gov/pubmed/11322712
https://www.ncbi.nlm.nih.gov/pubmed/11322712
https://www.ncbi.nlm.nih.gov/pubmed/9401427
https://www.ncbi.nlm.nih.gov/pubmed/9401427
https://www.ncbi.nlm.nih.gov/pubmed/9401427
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When I tried to nap and couldn’t fall asleep, it made 
me anxious that I wouldn’t be rested and then that kept me from 
falling asleep and that made me more and more anxious… but now 
I don’t worry and just doze happily, not worrying about 
whether I’ll really fall asleep or not. Because it doesn’t 
matter. Even if you just close your eyes and doze a bit 
(no cheating and looking at your phone), it works just as 
well as “real” sleep in regenerating alertness, at least for 
short naps.1

I don’t drink coffee (never have) and gave up on 
caffeine entirely when I was an intern back in 1984. But 
that means that if I really need some caffeine, a half 
bottle of caffeinated pop/soda/coke2 will keep me wide 
awake for quite a while.

Napping is important for the health and safety of 
members, and for their effectiveness. There’s a military 
saying “Eat when you can, pee when you can, and sleep 
when you can, because it might be a long time until 
you get to do it again.” If you are tired and you have an 
opportunity to nap, take it! It’s not a lack of machismo, 
it’s a sign you really know what you’re doing. 

There is evidence that, even in those over age 60, 
exercise improves sleep.3 However, there are recommen-
dations to avoid strenuous exercise for six hours before 
bedtime as it may interfere with going to sleep. As far 
as a remedy for tiredness and preventing microsleep, 
a military study showed that exercise does increase 
alertness in sleep-deprived aviators, but only for about 
30 minutes, and that there may be a rebound effect of 
increased tiredness after the effect of exercise wears off.4 
But for something to get you through half an hour until 
you can reach a safe place to nap, some sort of exercise 
is reasonable.

If you are one of those macho SAR types (one of 
the ones who are still alive) who thinks “naps are for 
wimps,” maybe you should read the US Army Field 
Manual about napping skills.5 Really. Fatigue kills in 
military operations just as much, if not more, than 
during SAR operations. Chapter 11 is entitled Sleep 
Readiness and includes these statements:

1 Reyner, L. A. and J. A. Horne (1997). “Suppression of sleepiness in 
drivers: combination of caffeine with a short nap.” Psychophysiology 
34(6): 721-725.
Horne, J. A. and L. A. Reyner (1996). “Counteracting driver sleepiness: 
effects of napping, caffeine, and placebo.” Psychophysiology 33(3): 
306-309.
2 http://popvssoda.com/
3 Montgomery, P. and J. A. Dennis (2002). “Physical exercise for 
sleep problems in adults aged 60+.” Cochrane Database of Systematic 
Reviews.  
4 LeDuc, P. A., et al. (2000). “The effects of exercise as a countermea-
sure for fatigue in sleep-deprived aviators.” 12(4): 249-266.  
5 https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN30714-
FM_7-22-000-WEB-1.pdf

Give Soldiers permission to nap when cir-
cumstances allow, and encourage naps when 
appropriate,especially during continuous 
operations…

Use naps to achieve 7–8 hours of sleep every 
24 hours. Naps will improve alertness and 
performance…

When regular nighttime sleep is not possible 
due to mission requirements, Soldiers can use 
short,infrequent naps to restore wakefulness and 
promote performance…

Although the circadian rhythm of alertness gener-
ally promotes a 24-hour cycle of daytime wakefulness 
and nighttime sleep, there is also a temporary after-
noon “dip” in alertness.  This dip becomes especially 
noticeable in individuals who have a significant sleep 
debt (for example, not regularly obtaining adequate 
sleep). For those able to take advantage of it, the 
afternoon dip provides an opportunity for obtain-
ing good quality daytime sleep to help pay down any 
existing sleep debt. Soldiers can generally take these 
naps without significantly disrupting the circadian 
rhythm of alertness—provided that the naps are not 
so long or so frequent that they begin to impair the 
ability to initiate sleep at night.

If you want to learn more about sleep, a good read is 
Winston Churchill’s Afternoon Nap: Wide Awake Inquiry 
into the Human Nature of Time, by Jeremy Campbell. 
That’s mostly for intellectual interest. If you want to 
learn more specifics about fatigue, sleep, and emergency 
operations including wilderness search and rescue, 
you need to read Fatigue: Sleep Management During 
Disasters and Sustained Operations, by the ASRC’s own 
Robert J. Koester, Ph.D (Ph.D. in search and rescue, no 
less!), and one of the contributors to this chapter.6

Hazards from Fauna 
 Field III 

First, we need to put hazards from fauna (animals, as 
opposed to flora = plants) in context. If you live in a 
suburban area in the mid-Appalachians, you’re probably 
more likely to encounter large wild animals near your 
house than in the backcountry. We simply spend more 
time near our houses than in the backcountry, and large 
wild animals have moved into the suburbs in a big way.

In my yard, less than a mile outside the Pittsburgh 
city limits, I have had herds of deer. We even saw a doe 
give birth in the next-door neighbor’s back yard. The 
deer are so omnipresent that several times I have had to 

6 https://www.dbs-sar.com/Books/fatigue_publications.htm

http://popvssoda.com/
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN30714-FM_7-22-000-WEB-1.pdf
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN30714-FM_7-22-000-WEB-1.pdf
https://www.dbs-sar.com/Books/fatigue_publications.htm
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honk my car’s horn at a herd of deer that were standing 
in my driveway and blocking me from entering it. 

When I walk my dog in the park right next to my 
house, the deer don’t bother running away; they just 
nod to the dog, who nods back, and the both continue 
about their business. But deer can be dangerous; they 
can strike hard with their sharp hooves. Visitors to 
national parks assume that the “Bambis” are gentle 
creatures. But in national parks, deer are truly wild, not 
like the ones near my house that I have seen crossing the 
street in a crosswalk. And people try to feed them; one 
visitor to Shenandoah National Park who tried to feed a 
wild deer was disemboweled by the deer’s front hooves. 
And, in one study of 51 fatal accidents during backcoun-
try adventure races (“fell-running” in Western Europe), 
the only person killed by an animal was killed by a deer.1

In the yard, I have had opossums, raccoons, skunks, 
groundhogs, foxes and coyotes, massive numbers of 
squirrels and chipmunks and birds, up to and including 
red-tailed hawks, rough-legged hawks in the winter, and 
screech owls serenading us in the evenings. I have not 
had a black bear in my yard, but there was one wander-
ing around in neighbors’ yards a block away.

There have been no mountain lion sightings in my 
yard or neighborhood, but a friend gave me a trailcam 
(motion-triggered camera used by hunters to scout 
game trails) from fall 2019, from about 20 miles from 
my house in Pittsburgh, of a mountain lion carrying a 
fresh-killed coyote; it’s on the first page. 

So if you worry about encounters with big “danger-
ous” animals, worry more on walks in the suburbs, not 
as much on trips in the backcountry.

Atul Gawande’s book Complications: A Surgeon’s Notes 
on an Imperfect Science is required reading for first-year 
medical students as well as us faculty members who are 
teaching them. In it, he observes: “The mind overesti-
mates vivid dangers…”2 Bears, snakes and mountain 
lions fit into the category of “vivid dangers” but as far as 
dangers walking on suburban streets: you’re much more 
likely to be hit by a car. 

1 Roi, G. S. “Fatal Events Related to Running Competitions in the 
Mountains.” Wilderness & Environmental Medicine. https://www.
wemjournal.org/article/S1080-6032(20)30217-9/fulltext
2 The full quote is: The mind overestimates vivid dangers, falls into 
ruts, and manages multiple pieces of data poorly. It is swayed unduly by 
desire and emotion and even the time of day. It is affected by the order in 
which information is presented and how problems are framed.

Black Bears
 Field III 

Black bear and snake attacks are a big concern. But 
mostly among those who don’t know much about the 
great outdoors. Like perhaps some of your friends, or a 
parent or a child, so we will look at these closely.

Bear and snake attacks are vastly overrated as dan-
gers, and are far, far less likely than auto accidents, falls 
or anaphylaxis to beestings. First, we’ll look at black 
bears.

From 1960 to 2017, in the US and Canada, there were 
a total of 54 deaths due to black bear attacks – and that 
included those feeding their “pet” black bears. For all 
the people hiking, hunting, fishing and working in the 
North American backcountry, that’s a very small risk, 
less than one a year throughout all of North America. 
Only one of these attacks was in the ASRC’s mid-Appa-
lachian region, and that was someone in Ross Township, 
PA, just outside Pittsburgh. But the woman was killed, 
not outdoors, but while cleaning her “pet” bear’s cage.

However, humans are very dangerous to black bears: 
in 2019 in Pennsylvania, humans killed 4,653 bears.3 
I guess that this shows that there are a lot of bears in 
Pennsylvania but they very seldom hurt humans.

When I worked as a National Park Service Ranger, 
one of my jobs was chasing black bears out of dump-
sters when a visitor reported this. I found an effective 
technique. I would sneak up, and then take my walking 
stick, haul off and hit the side of the dumpster with it, as 
hard as I could. The noise was tremendous; I can’t imag-
ine what it was like for the bear in the dumpster. The 
bear would invariable erupt out of the dumpster and 
run away as fast as it could. My experience with black 
bears over the decades has led me to discount black 
bears as a significant danger.

Unless it’s a mother bear with cubs. I worked my 
summers during college as a seasonal National Park 
Service Ranger, and at one of the parks where I worked 
(Shenandoah), an obese man in shorts and a Hawaiian 
shirt, with a camera around his neck, and a straw hat 
– sort of an caricature of an American tourist – was at 
Loft Mountain Campground. He saw a bear cub and 
decided to get his wife to a picture of him holding the 
bear cub. And then the big momma bear came charg-
ing out of the woods on her hind feet, waving her front 
paws, roaring and slobbering. It took several Rangers 
and a rope to get him out of the top of a tree that would 
barely support his weight. 

3 https://www.wesa.fm/post/
pennsylvania-hunters-killed-record-4653-black-bears-2019

https://www.wemjournal.org/article/S1080-6032(20)30217-9/fulltext
https://www.wemjournal.org/article/S1080-6032(20)30217-9/fulltext
https://www.wesa.fm/post/pennsylvania-hunters-killed-record-4653-black-bears-2019
https://www.wesa.fm/post/pennsylvania-hunters-killed-record-4653-black-bears-2019
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Snakes
 Field III 

As regards venomous snakebites: Ken Iserson, an emer-
gency physician with the Mountain Rescue Association’s 
Southern Arizona Rescue Association, was puzzled 
as to why, if snakebites are such a problem in the area 
(and they are) SARA members never got bit, over at 
least a 30-year period. He published a letter with the 
observation about the lack of SAR snakebites in JAMA 
(Journal of the American Medical Association) in 1988 
titled “Incidence of snakebite in wilderness rescue.”1 He 
once said he looked at the data for those treated in his 
Emergency Department for rattlesnake bite and he said 
“They were all drunk. Or stupid. Or drunk and stupid.” 

“Snakes…why’d it have to be snakes?” 
—Indiana Jones, in the movie Raiders of the Lost Ark

This may be a rhetorical exaggeration, but if you look 
at the list of fatal venomous snakebites on Wikipedia, 
about 1/3-1/2 of fatal snakebites were from things most 
reasonable people would consider are stupid. People 
who handle poisonous snakes as a religious ritual and 
refuse medical care when bitten. People who keep 
venomous snakes as pets. People who were trying to 
kill or otherwise handle a venomous snake. My favorite 
example of “stupid and drunk” was the drunk man who 
was bitten on the tongue while trying to kiss his pet 
rattlesnake.

Advice: don’t do any of these things.
Venomous snakebites do occur in the mid-Appa-

lachian region on a regular but infrequent basis, from 
rattlesnakes or copperheads, and 
people out hiking sometimes get 
bitten on the ankle and people 
who get bitten sometimes die. A 
good estimate is that there are ~ 
7500 venomous snakebites a year 
nationwide, and that about five of 
these people die. 

In the ASRC’s mid-Appalachian 
area, there were only two known 
fatal backcountry venomous 
snakebites since 1940. One was 
in Elk County, PA, in the north 
central part of the state, in 2015. 
The other one was in Bradford, PA, 
just north of Elk County. Before 
you start worrying about hiking in 

1 https://jamanetwork.com/journals/jama/
fullarticle/373814

that very nice wild area, consider that the Bradford fatal 
snakebite was in 1941.

However, venomous snakebites can make people 
quite ill, and can cause significant local tissue damage, 
and so we will cover first aid for venomous snakebite 
in the wilderness first aid section near the end of this 
chapter. 

But, to put this in context – sorry if I keep harping on 
this – in 2017 alone, 37,133 people died in motor vehicle 
accidents in the US. And even in the backcountry, other 
than beestings, the most dangerous animals are the two-
legged hominids. Just along the Appalachian Trail, over 
the past 45 years, there have been 10 murders.2

Terry Detsch is a member of Elkland Search and 
Rescue, in north central Pennsylvania, an area famed 
for its elk, especially in Elk County. They also have a lot 
of forests and logging in this area, and they see a fair 
number of snakes in logged-over areas. The have a cargo 
box of snakeproof gaiters for team members to use 
when searching these areas. Most of the other people 
reviewing and contributing to this chapter think that 
thick regular gaiters are enough protection, these are 
discussed in the section on clothing and specifically in 
Socks and Gaiters on page 134. Elkland SAR’s box of 
snakeproof gaiters may be related to the fact that one of 
those mid-Appalachian deaths from snakebite was right 
there in Elk County in 2015.

Mountain Lions
 Field III 

Mountain lions are so rare in the mid-Appalachians, 
and so wary of humans, that you almost never see them. 
In 60 years of hiking and working outdoors in the mid-
Appalachians, I have only seen a mountain lion in the 
wild two times. 

Attacks on humans are so rare that it makes more 
sense to worry about being hit by a piece of a deorbiting 
Chinese giant rocket booster. We will not discuss either 
hazard further. (Though we may make the comparison 
to a deorbiting Chinese giant rocket booster again.)

Putting Hazards in Perspective

J Field III 

ust as altitude high enough to cause illness is not found 
in the mid-Appalachian region, poison oak, poodle-dog 
bush, scorpions, grizzly bears, moose, timber wolves, 

2 New York Times, May 12, 2019: “Hikers Take to the Appalachian 
Trail to Escape the Real World. This Time, They Couldn’t.” 

“It’s cool how, when there’s 
a number lots of people are 

curious about, but which isn’t 
easy to measure, some random 
guess will get cited everywhere 

and become the universally 
quoted value. Unrelatedly, 
did you know there are 850 
trillion waves in the ocean?”

Courtesy xkcd.com.

https://jamanetwork.com/journals/jama/fullarticle/373814
https://jamanetwork.com/journals/jama/fullarticle/373814
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buffalo and wolverines are simply not found in the 
mid-Appalachians. Knowing about them is important if 
you’re going to areas where they are found, but not for 
search and rescue in the mid-Appalachians. 

As with attacks by large mammals, the most danger-
ous large mammal, even in the backcountry, and by 
many orders of magnitude, is the human.

If we include cities and towns in the region, far more 
people are murdered by humans in the Appalachian 
region every day than are killed by a black bear in the 
whole country in decades. 

And the risk of getting murdered in the mid-Appa-
lachian region is orders of magnitude smaller than the 
danger from automotive vehicles.  

Spiders
 Field III 

Black widow and brown recluse spiders are fairly com-
mon in the mid-Appalachians, but bites are very rare, 
and their toxicity is nowhere as bad as their reputation. 
Neither one is aggressive towards humans or hunts 
humans. (Would you sneak up behind a tyrannosaurus 
and bite it on the leg?) Spider bites are defensive. 

As far as preventing black widow bites, look where 
you put your hands. And other parts of your anatomy. 
Traditional teaching is that dangerous places are wood-
piles and under the seats of outhouses. 

It is said that most brown recluse bites are on the 
back of the thigh. That’s from sitting on the grass in 
shorts and inadvertently trying to crush a brown recluse 
to death. Again, watch the appropriate parts of your 
anatomy.

We will cover how you can recognize and treat spider 
bites in the wilderness first aid sections towards the end 
of the chapter.

Bee and Wasp Stings
 Field III 

Bee and wasp stings are common in the mid-Appala-
chian area, particularly in the late summer and fall when 
the bees and wasps are more aggressive, and can cause 
death from a severe allergic reaction called anaphylaxis 
or an anaphylactic reaction. Beestings are very common, 
and anaphylactic reactions fairly common; in the US, 
there are about 60 deaths from beesting anaphylactic 
reactions every year. So, much more of a danger than 
bears, snakes or mountain lions.

We will discuss how you can recognize and treat 
beestings and allergic reactions in the wilderness first 

aid section towards the end of the chapter. See Beesting 
Treatment on page 234.

Ticks 
 Field III 

Ticks. Just seeing or hearing the word is enough to 
make your skin crawl. And with good reason. Not just 
a blood-sucking nuisance, ticks transmit potentially 
bad diseases, including Lyme disease, Rocky Mountain 
spotted fever, relapsing fever, tularemia, tick-borne 
meningoencephalitis, Colorado tick fever, babesiosis, 
anaplasmosis (ehrlichiosis), and rarer diseases includ-
ing Crimean-Congo hemorrhagic fever, cytauxzoonosis, 
Heartland Virus, deer tick virus (Powassan virus lineage 
II), and Bourbon Thogotovirus, discovered in 2015. 
Most of these are very rare, but some can be fatal and 
there is no treatment. We will cover ticks and diseases 
most common in the US, particularly the Northeast, 
mid-Appalachians and upper Midwest.

Common US Tick Sizes
Public domain, CDC

This is Here Simply to Make you Pay Attention to 
Ticks instead of Mountain Lions or Hippos
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Yes, I am trying to make you paranoid about ticks. 
You will be bitten by ticks, guaranteed. If you are just 
mildly unlucky, you will get some sort of tickborne 
disease, like me. I’ve personally had two different ones: 
Lyme disease and ulceroglandular tularemia. Both of 
them were likely acquired on search and rescue opera-
tions. So we will now spend much more time talking 
about ticks than lions and tigers and bears. You need to 
know this stuff cold.

Meet the Ticks 
 Field III 

Ticks have been around for 100 million years, so it’s no 
surprise that there are almost 2000 species of them. But 
in North America, depending on how you count them, 
there are three or four main ticks of medical concern. 

Ixodes scapularis, the deer tick or black-legged tick 
(or, in the upper midwest, bear tick), also known as I. 
dammini, is a member of the Ixodidae family of hard-
bodied ticks. It is the main vector for human Lyme 
disease. A very similar black-legged tick species in 
northern California and Oregon, Ixodes pacificus, also 
transmits Lyme disease. The adult black-legged tick is 
fairly large and easy to see, but most cases of early Lyme 
disease occur during the late spring and summer, when 
the nearly-invisible nymph is seeking a blood meal, 
And, 20% of ticks are in areas you can’t see on yourself, 
so it’s common to get Lyme disease without noticing a 
tick bite. Black-legged ticks also transmit anaplasmosis 
and babesiosis. 

Dermacentor variabilis, the American dog tick, 
transmits Rocky Mountain Spotted Fever, tularemia and 
anaplasmosis. 

Amblyomma americanum, the lone star tick, which 
transmits STARI or Master’s disease (very similar to 
Lyme disease, see below), is found in the southeast 
US up through the Mississippi Valley and through the 
Appalachians up into New England. 

Preventing Tick Attachment
 Field III 

Assuming you don’t want to wear a flea and tick collar, 
which doesn’t work that well without a built-in fur coat, 
you may want to investigate other methods to prevent 
tick attachment when outdoors. 

There are a variety of chemicals that you can put on 
your skin to prevent tick (and insect) bites. There is 
some information in the medical literature, but the best 
information comes from ongoing testing performed by 
Consumer Reports (https://consumerreports.org). 

“Other” ingredients in insect repellents are just as 
important as the listed “active” ingredients. Those 

Lyme Disease Classic Erythema Migrans Rash, Disseminated Form
My daughter Laurel’s lower leg, 2005, at age 5. 

DEET vs GPS
“The rubber grip layer is now a lot like silly putty in terms of softness and 

spreadability. It can be smeared around.… The power button collapsed inward.”
GPS and photo courtesy Joe Ball, Allegheny Mountain Rescue Group, Appalachian 

Search and Rescue Conference/Mountain Rescue Association  

https://consumerreports.org
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“inactive” ingredients may make the active ingredients 
work better or last much longer on your skin. So, it 
turns out that for insect repellents, brand names are just 
as important as the “active ingredient” or its concentra-
tion, but it is worth considering the “active ingredients” 
before turning to specific brands.

DEET is the most famous and highly effective, but 
is mildly toxic, especially in kids. It’s greasy on the 
skin, and turns nylon and many plastics to a disgust-
ing sticky goo. The American Academy of Pediatrics 
advises against using repellents with DEET concentra-
tions higher than 30 percent on children, and Consumer 
Reports says that nobody needs more than 30%.

Picaridin was invented by Bayer and is made by 
the Lanxess Corporation of Pittsburgh. It is much less 
greasy on the skin than DEET and doesn’t dissolve 
nylon or plastics. It is about the same as DEET for pro-
tection against ticks. In one study of anopheles mosqui-
toes, picaridin was more effective than DEET; picaridin 
is also a bit more effective than DEET for northern 
biting black flies. Though DEET is only mildly toxic, 
picaridin seems to be less toxic.

Picaridin is my choice for an active ingredient. It’s a 
bit more expensive than DEET, which is why Consumer 
Reports doesn’t rate it as highly as some DEET prepara-
tions, but to me it’s worth it. Choose a preparation with 
a vehicle that allows it to persist on the skin; Sawyer 
Premium 20% Picaridin brand spray lasts 10-12 hours 
but other brands don’t last as long. Don’t get the Sawyer 
picaridin lotion as it only lasts an hour or two.

Oil of lemon eucalyptus is found in the leaves of the 
Eucalyptus citriodora although chemically synthesized 
and is marketed under the brand name Repel. It is as 
effective as 30% DEET. But it smells very strong. There 
is also a Repel version that is “scented” and combines 
15% DEET with “other ingredients” which one suspects 
might be oil of lemon eucalyptus; it also, unlike other 
15% DEET preparations, is just as effective as 30% DEET.  
This is quite unlike other “herbal” repellents that are 
essentially useless. 

There is an Avon Skin So Soft Bug Guard Plus IR3535® 
Expedition™ SPF 30 which, in addition to 20% IR3535 (a 
fairly effective repellent) includes sunblock, a bad com-
bination according to the CDC and Consumer Reports, 
because you should apply insect repellent sparingly (due 
to potential toxicity) and you should apply sunscreen 
liberally and frequently. 

Safety: DEET, as long as you use lower concentra-
tions, is considered safe on kids > 2 months old, picari-
din is considered safe on all children and infants but in 
lower (10%) concentrations, and oil of lemon eucalyptus 
is not supposed to be used in children under 3 years of 
age. All the above repellents and permethrin (see below) 
are considered safe in pregnancy. 

Bottom line: Use the Sawyer 20% picaridin spray. I 
repackage mine in small, 30-60 mL = 1-2 oz Nalgene 
bottles (available from amazon.com) for outdoor recre-
ation and search and rescue and disaster responses. 

Or, one of the 25-30% DEET or lemon eucalyptus 
preparations recommended by Consumer Reports 
in 2019:  Total Home (CVS) Woodland Scent Insect 
Repellent, Off Deep Woods Insect Repellent VIII Dry, 
Repel Lemon Eucalyptus Insect Repellent2 DEET-FREE, 
Ben’s 30% DEET Tick & Insect Repellent, Coleman Insect 
Repellent High & Dry 25% DEET, Off Deep Woods 
Sportsmen Insect Repellent IV Dry, or Sawyer Ultra 30 
Insect Repellent.

It’s also possible to treat clothing with the “repellent” 
permethrin, though it doesn’t repel ticks, it kills them 
before they can bite you. In low concentrations as on 
treated clothing it’s quite nontoxic to mammals. You can 
treat clothes at home with a simple spray that will last 
6 washings, buy clothing pretreated with permethrin 
that will last through 70 washings, or send your own 
clothing to Insect Shield to get that 70-wash treatment. 
It’s highly effective, especially if you treat your socks, 
as ticks climb up your legs from the ground. My whole 
family treated pairs of socks this way, but not our out-
door pants, as you have to remove any DWR (durable 
water-repellent) treatments from your pants by dry 
cleaning before they can bond the permethrin to pants. 

Removing Ticks
 Field III 

There are many ways to remove ticks. Some are bad. 
For example, smothering a tick with Vaseline or goos-
ing it in the rear end with a hot, just-blown-out-match 
probably isn’t such a good idea; not only is this poor at 
persuading the tick to let go, it may make it vomit into 
your skin. You want to avoid ripping the body off, leav-
ing the head embedded in the skin. However, when ticks 
have been embedded for a while, they glue their heads 
into the skin, some species more than others, so even 
the best removal methods sometimes leave the head in.

Grabbing at the neck with a pair of blunt forceps 
and gently pulling until the jaws tire and the entire 
tick comes out is best according to multiple authori-
ties including the Centers for Disease Control and 
Prevention (CDC), but based on small human studies. 
There are a variety of devices for tick removal. I have 
tried the Tick Key but it didn’t work at all. I have used 
the Tick Plier (previously known as the Tick Nipper). The 
Tick Plier works better than the Tick Key, but sometimes 
it just can’t get out a tick. There is a device called the 
Tick Twister that uses a twisting technique that, in a 
large, high-quality veterinary 2006 study, was found to 
be superior to all other methods, including the tweezers 
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method recommended by the CDC. I’ve used it like the 
Tick Key to simply pull out ticks, and it works better 
than the Tick Key or Tick Plier, but it works best with 
a twisting motion. There is a Tick Twister Pro for ticks 
on animals, and a set of two smaller ones for humans; I 
usually use the Pro version on humans and I find it usu-
ally works better as it’s easier to grip, but sometimes for 
tiny ticks I have to use the smaller human versions.

Plenty of people come to the ED with embedded tick 
heads. The best way I’ve found to get out an embedded 
tick head is to grab it with a pair of Adson (toothed) for-
ceps, pull, then delicately cut around it with a #15 scalpel 
blade, then apply a Band-Aid. One author recommends 
an elliptical incision followed by a suture (even for 
intact ticks) but I prefer to excise very narrowly and 
shallowly then leave open to avoid infection. One author 
recommends a biopsy punch, but one’s seldom available 
in the ED, and I doubt you carry one in your SAR pack. 
Sometimes, you can just pull out the head with a pair of 
splinter forceps. 

Permethrin-treated socks decrease tick bites by about 
75%. 

Checking for ticks and removing them after coming 
out of the field helps prevent Lyme disease transmission. 

The nymphal blacklegged ticks that are the main 
transmitters of Lyme disease are so small they are 
almost invisible, so even with the best attempts at 
prevention, Lyme disease still happens. Symptoms of 
acute Lyme disease include a red plaque-like rash at the 
site of a tick bite (such a rash less than 2” in diameter is 
likely an allergic reaction, but if larger than 2” is treated 
as acute Lyme disease), or target-like red patches. 
Sometimes, without a rash, people with acute Lyme 
disease get fevers, chills, sweats, muscle aches and stiff 
neck, headaches without the sore throat or runny nose 
of most viral syndromes. Any member who gets these 

symptoms should consult a physician, such as the team’s 
medical director, a personal physician, or a physician at 
an urgent care or Emergency Department, as treatment 
requires a prescription antibiotic. The diagnosis of Lyme 
disease is based on the above symptoms; blood tests are 
useless for diagnosing acute Lyme disease. Lyme disease, 
if untreated, can cause chronic joint, heart or brain 
problems. 

For more information about ticks see: http://www.
conovers.org/ftp/Ticks.pdf

Mosquitos and Black Flies
 Field III 

We should not leave the topic of insect and arachnid 
pests without mentioning mosquitos.  But first, black 
flies.

If you’re in the northern Appalachians, or the areas 
west of this to the Great Plains where the climate and 
landscape are drier, your main insect worry is Black Fly 
Season. It’s in capitals for a reason. Like the monsoon in 
India, Black Fly Season is a major season in these areas. 
These black flies are not your typical, mildly annoying 
house flies. Nor are they the larger horseflies, which do 
have a nasty bite.

These are small, biting black flies that come out in 
massive swarms each spring. Not only do their bites 
hurt, you can get so many bites that your whole body 
swells up, and you can lose a lot of blood if you’re out 
and unprotected. Insect repellent, particularly my favor-
ite, picaridin, will help. But you really need a full-body 
net suit with a headnet over a wide-brimmed hat. Don’t 
go on vacation in these areas, especially a hiking trip, if 
the black flies are out. If you have to go to the northern 
woods in spring, check the local black fly forecast.

We’re lucky in the mid-Appalachians that we 
don’t have Black Fly Season. But in summer, we have 
Mosquito Hour. You can be bitten by a mosquito any 
time of day, but in the early to mid-evening in much of 
our humid woodlands, mosquitos swarm in the thou-
sands, looking for a meal of your blood. Mosquito bites 
itch, sometimes very badly, and even with allergy medi-
cine, can keep you from sleeping. Picaridin insect repel-
lent is my go-to for preventing mosquito bites, though 
DEET will work; there is no reason to put on more than 
30% DEET, and it’s more toxic, so avoid 100% DEET.

I like the spray as it’s quickest and easiest to apply, but 
it’s a bit bulky and leaky to carry in my pack; I always 
carry a small Nalgene bottle of it in the top of my pack 
when heading into the backcountry, and the Everyday 
Emergency Kit that I carry all the time has a tiny 
Nalgene bottle of it, just in case. 

Coyote at Molly’s Hollow, Kane Woods Park
Two miles from Pittsburgh city limits, 

Kane Woods is where the Appalachian Search and Rescue Conference and 
the University of Pittsburgh Department of Emergency Medicine EMS 

Fellowship hold their annual Wilderness EMS Day exercise. Railroad ties 
at bottom left mark where a suburban back yard abuts the park. 

Courtesy Kevin Russell of the Scott Conservancy, used with permission 

http://www.conovers.org/ftp/Ticks.pdf
http://www.conovers.org/ftp/Ticks.pdf
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Picaridin is less toxic than DEET, isn’t slimy like 
DEET, doesn’t dissolve paint and plastics like DEET, 
and works as well for mosquitos and black flies and 
ticks, which is why I recommend it. Strongly. For more 
on insect repellents, see: http://www.conovers.org/ftp/
Ticks.pdf.

Mosquitos are not just a nuisance. One estimate is 
that mosquitos have killed half of all the humans that 
ever lived, and played a role in the demise of the dino-
saurs. Malaria and similar diseases carried by mosquitos 
are the main culprits.

There is no malaria in the mid-Appalachians, likely 
due to our use of screens in houses (and tents), but give 
global warming a chance. Mosquitos in this area can 
give you West Nile virus; it can kill you, and there is no 
treatment. West Nile is not very common compared 
with, for instance, getting in a car wreck, but it occurs 
enough to take precautions against mosquito bites. 

People talk about how the color of your cloth-
ing affects how many mosquito bites you get. One 
study, primarily about the mosquito species found in 
Labrador, from 1955, concluded that green was better 
than black or blue.1 A prior study from 1947 determined 
that different species like different colors better.2 Bottom 
line: don’t worry about the color of your clothing. Pick 
what colors you like or what goes with your skin color 
because you can’t predict what the mosquitos you meet 
will like.

Interestingly, drinking beer makes mosquitos bite 
you more; this is probably from something in the beer 
other than alcohol, or an alcohol metabolite, coming 
out in your sweat, as there was no alcohol in the sweat 
of people in the study that showed this.3 It traditional to 
say that eating bananas makes you more likely to be bit-
ten and a scientific study confirms this, although eating 
grapes is OK.4

Taking lots of Vitamin B-1 (thiamine) so it comes out 
in your sweat is reputed to repel mosquitos. However, 
the studies mostly don’t support it.5 I once did a summer 
week-long backcountry solo backpacking trip in the 
Pennsylvania mountains and took big doses of thiamine 

1 Brown, A. (1955). “Effect of Clothing Color on Mosquito Attack on 
Exposed Skin.” J Econ Entomol 48(2).
2 Gjullin, C. (1947). “Effect of clothing color on the rate of attack of 
Aedes mosquitoes.” J Econ Entomol 40(3).
3 Shirai, O., et al. (2002). “Alcohol ingestion stimulates mosquito 
attraction.” J Am Mosq Control Assoc 18(2): 91-96. https://pubmed.
ncbi.nlm.nih.gov/12083361/
4 Paskewitz, S., et al. (2018). “Impact of Consumption of Bananas on 
Attraction of Anopheles stephensi to Humans.” Insects 9(4). https://
pubmed.ncbi.nlm.nih.gov/30274200/
5 Rodriguez, S. D., et al. (2015). “The Efficacy of Some Commercially 
Available Insect Repellents for Aedes aegypti (Diptera: Culicidae) and 
Aedes albopictus (Diptera: Culicidae).” J Insect Sci 15(1): 140. https://
pubmed.ncbi.nlm.nih.gov/26443777/

to protect against mosquito bites. It likely helped a bit, 
but by the end of the trip, I, my clothes and my pack 
smelled strongly like a vitamin pill. Very strongly. It was 
a good thing this was a solo trip. I was never able to get 
the smell out of the pack. I now rely on Sawyer picari-
din spray, although 30% DEET or lemon eucalyptus oil 
repellents seem reasonable alternatives; for more on 
insect repellents, see the above section Preventing Tick 
Attachment on page 32.

Mosquitos in this area can rarely give you chikungu-
nya, which can give you 10/10 pain in all your muscles 
and joints for a week. Mosquito bites can also give you 
dengue, which is moving north into our area; a week of 
high fever, headache, vomiting, muscle and joint pains, 
and a skin rash. They can also give you Zika virus that 
attacks your brain and that of unborn infants. So use 
your picaridin!

Emerging Threat? Coywolves
 Field III 

People worry about coyotes, but it’s not really justified. 
Here’s the straight coyote-poop. 

Coyotes have been around the southwest USA basi-
cally forever, as attested by native American legends 
with trickster coyote figures in them, not to mention 
Wile E. Coyote and Roadrunner cartoons from the 
1940s. However, over the past several decades, they have 
started moving into the Mid-Appalachian area. They are 
everywhere, including suburban and urban areas. They 
are even in Chicago, where there was one report of a 
5-year-old being bitten, and one grown man being bitten 
on the butt.6 The coyote population in Cook County 

6 https://www.nytimes.com/2020/01/09/science/chicago-coyote-
attacks.html

Poison Ivy
Via Wikimedia Commons, licensed under the Creative Commons Attribution-

Share Alike 4.0 International license, courtesy user Chris Light. 

http://www.conovers.org/ftp/Ticks.pdf
http://www.conovers.org/ftp/Ticks.pdf
https://pubmed.ncbi.nlm.nih.gov/12083361/
https://pubmed.ncbi.nlm.nih.gov/12083361/
https://pubmed.ncbi.nlm.nih.gov/30274200/
https://pubmed.ncbi.nlm.nih.gov/30274200/
https://pubmed.ncbi.nlm.nih.gov/26443777/
https://pubmed.ncbi.nlm.nih.gov/26443777/
https://www.nytimes.com/2020/01/09/science/chicago-coyote-attacks.html
https://www.nytimes.com/2020/01/09/science/chicago-coyote-attacks.html
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(which is all urban or suburban and includes Chicago) 
is estimated at 4000.1

Coyotes share features with wild dogs and wolves, 
and are famous for their group chorale singing, similar 
to that of wolves. If you are like me, you will have heard 
coyotes’ beautiful singing more often than you have seen 
them in the woods. 

There are 19 recognized subspecies of coyotes, and an 
interesting fact is that Eastern coyotes are 1/4 wolf, so 
they tend to be bigger than those in the southwest, and 
are sometimes called coywolves. There are a few reports 
of attacks by coyotes or coywolves in the eastern US 

1 https://www.npr.org/2020/01/10/795366569/
why-coyotes-up-to-4-000-of-them-are-turning-up-in-chicago

that required stitches and occasional prophylactic rabies 
vaccines, but not in the mid-Appalachian area. They are 
not a big threat to you, but may be a threat to your cat 
or dog when outside unattended. Reports of attacks on 
humans by coyotes seem to be limited to a few coyotes 
who are probably regarded as criminal by respectable 
coyotes.2

Emerging Threat! Wild Boars
 Field III 

A more serious and evolving big-mammal danger may 
be wild pigs. It doesn’t sound so bad when phrased that 
way, with visions of walking their cute little pet pigs on a 
leash on a city street. I’ve seen this in Pittsburgh’s Regent 
Square neighborhood a couple of times. 

But if we use the terms “feral hog” or “wild boar” 
it sounds a bit more impressive.3 And these half-ton 
animals are more aggressive than black bears. The 
have been in the Great Smoky Mountains area for 
many decades, but are moving north into the central 
Appalachians. In the mid-Appalachian area, they have 
been reported in Virginia, West Virginia, Ohio and 
Pennsylvania.

People also introduced them into Canada to be 
hunted, and those are starting to migrate south. A 
breeding population was reported as far south as the 
New York border, despite attempts to eradicate them. 
Still, there are only four known fatalities from wild 
boar attacks in the USA. Since the 1800s. And three of 
those were of people who were boar-hunting.4 But wild 
boar attacks with significant injuries have been around 
for millennia, and with increasing interaction between 
backcountry humans and wild boars that means that 
injuries have been increasing, and sometimes the inju-
ries, even if not fatal, are severe.5 

Is there anything you can do to prevent an attack or 
respond to a wild boar when you see one? The report 
in the last footnote says “Wild pigs normally show little 
to no aggression toward man, and typically try to flee 
when they encounter humans.” So backing off and then 
walking quietly away sounds like a good default rule for 
any encounter with a wild boar.

Another takeaway  from this report is that pigs have 
short legs and can’t climb, and some of the victims 
protected themselves by climbing onto a vehicle or a 
boulder, or climbing a tree.

2 See: https://www.npr.org/2021/02/27/971854901/search-for-coyote-
continues-after-several-attacks-in-the-san-francisco-bay-area
3 https://en.m.wikipedia.org/wiki/Feral_pig
4 https://wildlife-damage-management.extension.org/
feral-hog-attacks-on-humans/
5 https://digitalcommons.unl.edu/icwdm_wdmconfproc/151/

Widowmaker
Does a tree that falls in the forest on someone who wasn’t looking make a sound? 

This dead tree, which used to have a top on it, is about a hundred feet (30 m) 
from my back door, in the park where I walk my dog all the time.  Each of those 

branches weighs over a hundred pounds. We’re talking “instantly fatal.”

https://www.npr.org/2020/01/10/795366569/why-coyotes-up-to-4-000-of-them-are-turning-up-in-chicago
https://www.npr.org/2020/01/10/795366569/why-coyotes-up-to-4-000-of-them-are-turning-up-in-chicago
https://www.npr.org/2021/02/27/971854901/search-for-coyote-continues-after-several-attacks-in-the-san-francisco-bay-area
https://www.npr.org/2021/02/27/971854901/search-for-coyote-continues-after-several-attacks-in-the-san-francisco-bay-area
https://en.m.wikipedia.org/wiki/Feral_pig
https://wildlife-damage-management.extension.org/feral-hog-attacks-on-humans/
https://wildlife-damage-management.extension.org/feral-hog-attacks-on-humans/
https://digitalcommons.unl.edu/icwdm_wdmconfproc/151/
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On a positive note, feral pigs are filling an ecologi-
cal large-herbivore niche that has been empty since the 
Pleistocene extinction 100,000 years ago. Their root-
ing disturbs the soil and encourages tree growth and 
improves things for birds.1 

Now it is time for some hazards related to fauna, but 
not dangers from the fauna themselves, but from those 
who hunt and trap them:

Hunting and Trapping

[reserved for Heather Houlahan, aided and abetted by 
others ###]

Fauna Hazard Summary 
 Field III 

The bottom line?
 ◆ Backcountry encounters with potentially-dangerous 

large animals are rare
 ◆ Such encounters are more likely in the suburbs than 

in the backcountry
 ◆ Such encounters are many, many orders of magni-

tude less of a danger to you than being struck by 
lightning or falling asleep at the wheel while driving 
and probably less of a danger than slipping in the 
bathtub

OK, now that you’re convinced (we hope) that, 
despite this chapter’s macho title, it won’t teach you how 
to defend yourself against a grizzly bear with nothing 
but your hands, feet and teeth, and then eat the whole 
thing at a single sitting, it’s time to move on to things 
you will definitely encounter more often:

Hazards from Flora 

Widowmakers
 Field III 

A widowmaker is a large dead branch high in a tree. 
We teach people learning to search to look behind 

themselves, and to look up. When scanning for scene 
safety as we teach in wilderness first aid, this is also 
good advice. 

If you’re moving along a trail, the chance of a limb 
falling and hitting a team member is pretty slim. But if 

1 https://www.nytimes.com/2020/03/26/science/pablo-escobar-
hippos.html

you’re stopped for a while, either for a rest, to eat some-
thing, or the omnipresent SAR “hurry up and wait,” or 
especially if choosing a bivouac site, scanning around 
and above you for potential widowmakers is a very good 
idea. 

Poison Ivy
 Field III 

Poison ivy is common in the mid-Appalachians. Very 
common. My back yard is full of it. There is no poison 
oak in the mid-Appalachian area, though it does occur 
in North Carolina. Poison sumac is very rare in the 
mid-Appalachians, found mostly in swampy areas in 

Stinging Nettle
Via Wikimedia Commons, licensed under the Creative Commons Attribution-

Share Alike 3.0 Unported license, courtesy user Vulkan~commonswiki.

Stinging Nettle Stings
Via Wikimedia Commons, licensed under the Creative Commons Attribution-

Share Alike 4.0 International license, courtesy user Waldemarpaetz.

https://www.nytimes.com/2020/03/26/science/pablo-escobar-hippos.html
https://www.nytimes.com/2020/03/26/science/pablo-escobar-hippos.html


38   

Hazards        Hazards from Flora        Poison Ivy 

northeast Ohio, eastern Pennsylvania, and a few rare 
scattered areas elsewhere. I have been looking for it in 
the mid-Appalachian area for years without success. 
But poison ivy is everywhere in the mid-Appalachians: 
along trails, off trails, in fields, in backyards, along rural 
roadsides. 

Poison ivy, poison oak and poison sumac are all 
related species. They all contain an oil called urushiol in 
their leaves and stems, even in winter when there are no 
leaves. 

For some reason, about 3/4 of humans and great apes 
– but not monkeys, cats, or dogs – quickly get violently 

allergic to urushiol. This is not like the immediate 
hypersensitivity that causes anaphylaxis to beestings, 
but delayed allergy that results in an intensely itchy, red 
and sometimes blistering skin rash that tends to last for 
up to six weeks.

It’s important to recognize poison ivy and avoid it 
if at all possible. Poison ivy can grow as ground cover, 
as a vine on a tree, or as a bush. Browsing images from 
an Internet search will help. It’s also helpful to use the 
mnemonic “leaves of three, let it be!” Also know that 
it’s actually leaflets of three; if you look at where the leaf 
joins the stalk, you can see that the three leaflets are part 
of one compound leaf. This makes it easy to distinguish 
poison ivy from the common climbing vine Virginia 
creeper (sometimes called woodbine), which occasion-
ally has some leaflets of three when young, but almost 
always has leaflets of five. Poison ivy leaves also come off 
the stem alternately, as opposed to immature sprouts of 
the boxelder tree, which have leaflets of three that look 
very similar to the leaflets of poison ivy, but come off 
the stem opposite each other. (Before I knew this, I once 
saw a 20-foot-high boxelder tree and thought it was a 
poison ivy tree.)

As with any hazardous material, the first step in deal-
ing with urushiol exposure is decontamination. If you’re 
back in civilization, a long hot shower with lots of soap 
should get it off your skin. Washing your clothes in hot 
water and laundry detergent should get the urushiol 
out of the clothing. For waterproof-breathable shells, 
softshell garments and down, special cleaners such as 
the Nikwax line and warm water should remove the 
urushiol and are a better choice than standard laundry 
detergent. 

In the field, though, decontamination is more prob-
lematic. Since urushiol is an oil, cold water probably 
does nothing to remove it. Cold-water backpacking 
soap (Dr. Bronner’s is traditional) along with cold water 
will probably help remove it. Alcohol-based gel hand 
cleaners such as Purell do a good job, as will alcohol. 
Alcohol-based hand cleaners are available in small 
plastic bottles as well as foil-wrapped wipes, and are also 
useful for cleaning off blood.

There are expensive cleaners designed for poison ivy 
that work well, but the degreasing cleaners GoJo and 
Goop work just as well and are much cheaper. If you’re 
highly allergic to urushiol you keep a can of one of these 
degreasers in your vehicle for decontamination. 

Two brand names of poison ivy cleansing products 
are widely found in the US: Tecnu and Zanfel. Both 
brand names apply to multiple products. Tecnu Original 
Outdoor Skin Cleanser, Tecnu Extreme Poison Ivy Scrub, 
Zanfel Poison Ivy, Oak & Sumac Wash are effective, if 
much more expensive alternatives to GoJo or Goop, 
which work just as well. 

Jewelweed (Impatiens)
Juice from crushed stems and leaves promptly relieves the pain and stinging of 

stinging nettle stings. Juice also useful for decontamination from poison ivy.
Via Wikimedia Commons, licensed under the Creative Commons Attribution-

Share Alike 3.0 Unported license, courtesy user Phyzome.

Giant Hogweed
New invasive plant that can cause a rash similar to poison ivy.

Via Wikimedia Commons, licensed under the Creative Commons Attribution-Share Alike 3.0 
Unported, 2.5 Generic, 2.0 Generic and 1.0 Generic license, courtesy user Richerman.



  39

 Hazards                  Giant Hogweed

But once the urushiol is off your skin, these cleaners 
do nothing.

A field expedient is to use the flowering plant jewel-
weed (Impatiens capsensis): if you crush the stem and 
use it and its sap as a scrub brush, it works quite well to 
remove urushiol. Jewelweed grows in areas similar to 
poison ivy, but prefers somewhat moister soils.

We discuss treating the poison ivy rash in the wilder-
ness first aid section, in Poison Ivy Treatment on page 
233.

Stinging Nettles
 Field III 

Stinging nettles are common here, but an irritant rather 
than a serious problem. That is, if nettle stings don’t 
keep you up all night itching, then you try to drive back 
from the mission sleep deprived and veer off the road 
and WHAM! you and maybe some others are dead.

Did we say that nettles are common here? It might be 
more appropriate to say they are everywhere here.

Nettles are an annual plant that grows in a great vari-
ety of places, from open meadows to shady trailsides. 
The underside of the fuzzy, sharply-toothed alternate 
leaves and the stems are covered with tiny hairs. These 
are needles that will inject your skin with a witches’ 
brew of histamine, serotonin, acetylcholine, leukotri-
enes, formic acid, not to mention less-common chemi-
cals, likely including some we don’t know about yet. 

Just brushing your leg against the plant causes injec-
tion. As you might suspect, being thusly-injected results 
in a sharp, painful sting, as well as hives (urticaria; note 
the similiarity with the systematic name of the sting-
ing nettle: Urtica dioica). The stinging and itching may 
reputedly last for 12-24 hours. Standard over-the-coun-
ter anti-itch remedies, discussed in the later wilderness 
first aid section, are appropriate, but there are no formal 
medical recommendations for treatment.

Crushed stems of jewelweed (Impatiens spp)1 relieve 
stinging nettle stings in a few minutes. I have used 
it effectively hundreds of times, and while this is not 
data (“the plural of anecdotes is not data”) it’s a lot of 
anecdotes. It seems to work better than Sting-Eeze or 
pramoxine (discussed below). When I see jewelweed, 
which may have yellow or orange flowers in season, , I 
always pluck a stem and attach it to my shoulder strap 
to keep it readily available. Jewelweed is often found 
near stinging nettles, but tends to places that are a bit 
shadier and moister. The leaves look a bit like nettles, 
but the teeth are rounded, and the leaves and stems are 

1 spp means multiple species in this genus; it’s an abbreviation for 
Species pluralis.

smooth, with a characteristic translucency that is almost 
unique.

Emerging Threat: Giant Hogweed

Giant hogweed is a plant from Asia that has spread 
across Europe and now into the USA. Although the 
mechanism is different, a substance in the leaves and 
stems can cause a rash like poison ivy, made worse by 
exposure to sunlight. Though spreading into the mid-
Appalachians, is still very rare here. 

People describe it as “Queen Anne’s lace on steroids” 
referring to the common roadside flower. However, it 
might be better to call it “cow parsnip on steroids” as it 
is more similar to that less-common roadside plant. It 
can grow very tall, even taller than a big cow parsnip 
which can be six feet tall, which is why the picture here 
is looking up. 

For more information about plants like poison ivy, 
stinging nettles and giant hogweed, and in particular 
how to recognize poison ivy and giant hogweed, see: 
http://www.conovers.org/ftp/Poison-Ivy.pdf.

We will cover more survival-ish topics later, but the 
real art of survival is to be comfortable in the outdoors, 
and prepared for what the weather and terrain can 
throw at you. To be prepared, the more you know about 
local weather and terrain, the better. Let’s start with the 
terrain. If you’re from this area, you probably know a lot 
about it already. But this next section assumes you are 
new to the area, and have lived your entire life in Santa 
Barbara, California. So now it’s time to study your: 

http://www.conovers.org/ftp/Poison-Ivy.pdf
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Transect of the Appalachians from an Erwin Raisz Landform Map 
Used with permission; printed maps available from https://www.raiszmaps.com/ 

Public domain via Wikimedia Commons, US Geological Survey.

Geography  

There are precise official boundaries of Appa-
lachia as a region, if not of the Appalachian mountains 
themselves. The boundaries on the map shown in the 
Introduction are defined by the Appalachian Regional 
Commission. They extend from southern New York 
south to northern Alabama and Georgia. The ARC’s 
mission is to “innovate, partner, and invest to build 
community capacity and strengthen economic growth 
in Appalachia.” 

The Appalachians 
 Field I 

If you look at the Appalachians not from an economic 
perspective but from a geologist’s perspective, the area 
is much larger, extending further to the north, all the 
way through New England to New Brunswick, and 
some say even into Newfoundland. The Appalachian 
Trail, the most famous long-distance footpath, extends 
some 2000 miles from Springer Mountain in Georgia1 
to Mt. Katahdin in central Maine. There is also an 
International Appalachian Trail that takes off from Mt. 
Katahdin and heads north, but you have to either swim 
or take the ferry to Newfoundland to continue to the 
bitter end. There is talk of extending the trail, as the 
Appalachians used to be part of the Pangean moun-
tains, and the other half are the mountains of Western 
Europe and North Africa. But then that was more than 
250 million years ago. There is also a southern exten-
sion into the Florida Keys, but that’s called the Eastern 
Continental Trail; nobody claims that the Appalachian 
Mountains extend into Florida.  

The route south to north, from Georgia to Maine, is 
the most popular. In June of 2015, my daughter Laurel 
and I spent a week and a half hiking in Shenandoah 
National Park, some on the Appalachian Trail and some 
on side trails. We ran into twenty-five (25) through-
hikers headed to Maine. That was out of a total of two 
thousand (2000) people who were trying to hike the 
whole thing that year. 

1 Originally it was Mt. Oglethorpe, but the section between there and 
Springer Mountain became too developed and the southern terminus 
was moved twenty miles north in 1958. 

https://www.raiszmaps.com/
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A Trip Across the Mountains 
 Field I 

Let’s now take a trip perpendicular to the axis of the 
Appalachians and the Appalachian Trail to learn a bit 
more about the physical geography of this region. We 

are aided by two selections from one of the Erwin Raisz 
(1893-1968) hand-drawn landform maps. Raisz joined 
the Institute of Geographical Exploration at Harvard 
University in 1931. His deep knowledge of the geology of 
North America and his skill with a pen resulted in maps 
that teach the geology and geography of North America 
far better than any computer-generated map. 

You can still get this map and many others by order-
ing them online. One of Erwin Raisz’s maps is hanging, 
framed and behind museum glass, in my dining room. 

Coastal Plain 
 Field I 

We shall start at Norfolk, Virginia at the entrance to 
the Chesapeake Bay, and head generally west and then 
north by bicycle. Nearby, there are marshes, including 
the Great Dismal Swamp (which is actually a very cool 
place to visit) but mostly it’s fairly dry and gently rolling 
hills with broad, slow-moving rivers and streams. We 
head north by northwest, following the general route of 
US Route 17 northwest, and then US Route 1 north to 
Washington, DC. 

The land is pretty flat; you don’t get higher than 
about 200 feet above sea level. There are some cities and 
towns, some farmland, and a fair amount of deciduous 
(hardwood) woodlands, mostly second-growth with 
smaller trees. There are no cliffs, and what rocks you 
find are mostly well-rounded river rocks. 

We’re on the Coastal Plain, which despite the “plain” 
part is really part of the Appalachians. It’s the parts 
that have been worn off the Appalachian peaks from 
hundreds of thousands of years ago when they were 
mightier than the Rockies, and deposited on the eastern 
side of the mountains to create the Coastal Plain. Back 
in the early 1400s, this area was mostly native fam-
ily farms clustered around small villages, interspersed 
with woodlands and meadows maintained by regular 
controlled burning. The meadow/woodland interface 
(ecologists call it an ecotone) was ideal habitat for white-
tailed deer, which locals hunted for meat, as they do to 
this day. 

In the 1500s and early 1600s, though, the introduc-
tion of diseases such as smallpox caused a massive 
population collapse, and most of the farms and mead-
ows reverted to woodland. But starting in the 1600s, 
European settlers started to settle this area, having to 
clear the trees from areas that were fields a hundred or 
so years earlier. So things were pretty much back to the 
way they were before Europeans arrived until about 
1900.

But starting about 1900, there was a massive popula-
tion movement from this area’s rural farms to the cities, 

Coastal Plan and Fall Line
Public Domain, US Geological Survey

Multiflora Rose
Licensed under the Creative Commons Attribution 2.0 Generic license 

via Wikimedia Commons, courtesy user Magnus Manske. 
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and again much of the farmland was abandoned. The 
few remaining areas of virgin forest have a tree canopy 
far overhead, and little undergrowth on the forest floor; 
it’s easy and pleasant to walk through such an area. 

But most of the area is second-growth forest: many 
small trees with plenty of understory brush, areas that 
were fields and meadows 50-100 years ago. 

There are some recently-abandoned fields and areas 
that have been logged by clear-cutting that are first 
growth: meadow plants and bushes. Anyone search-
ing in this area learns to beware of what the British call 
brambles, and those who live in Pittsburgh call jagger 
bushes: blackberry and raspberry bushes, greenbrier 
(AKA greenbriar) and multiflora rose. Even in the sum-
mer, long pants and shirts and gloves are essential PPE 
(personal protective equipment) for such searches. 

Although in mountain rescue we have a saying that 
“cotton kills,” hard cotton duck or canvas pants are ideal 
summer wear to protect from such dangers, much better 
than even the most expensive softshell pants, which can 
easily be shredded by a single encounter with a cluster 
of jagger bushes overgrowing a trail. On the other hand, 
these areas do offer a certain compensation during the 
late summer and early fall: during exercises, some teams 
have been known to fall into a berry patch and been 
significantly delayed as they ate their way out.

Searching these areas even in the summer, you want 
to wear a shirt with long sleeves. You may roll them 
up for traveling along a trail and then roll them down 
when you head into the jagger bushes. Shirts with tough 
cotton or nylon, ideally with vents, are good for dealing 
with summer thorns. 

To deal with thorny branches that you have to pull 
out of your way (you’ll do a lot of this), you want leather 
gloves that have leather everywhere, even on the back 
where some “leather” gloves have fabric for better venti-
lation. You have been warned. 

More recently, suburban sprawl, particularly near 
the megalopolises of the area such as Washington, DC, 
has brought back more of the forest/meadow ecotone 
(well, forest/lawn ecotone). So, now our suburban areas 
in and near the central Appalachians are prime habitat 
for white-tailed deer. Where I live in Carnegie, just 
outside Pittsburgh, I see deer on my street every other 
day. More importantly, this is also prime habitat for 
the white-footed mouse, which is the primary vector 
of Lyme disease, and the blacklegged tick, AKA the 
deer tick. As a result, both blacklegged ticks and Lyme 
disease are spreading from a residual reservoir in coastal 
New England south and west across the Appalachians. 
In southwestern Pennsylvania, just west of the main 
Appalachians, Lyme disease is now (2021) as common 
as it used to be around Lyme, Connecticut, fifteen years 
ago. 

Once upon a time, I was 
on a (successful) search in the 
Virginia coastal plain once, 
and after it was over, a bunch 
of us went to Lord Hardwicke’s 
steak house in Charlottesville, 
Virginia. As I was eating there, 
I felt a pain at the very top of 
my head. I reached up and felt 
what felt like a big pimple, and 
indeed my finger came away 
with a bit of pus on it. Yuck. I 
went to the bathroom to wash 
my hands, and by the time I 
got back to the table and ate a 
bit of my dinner, I realized that 
the lymph nodes in the back of 
my neck were quite swollen and 
warm, and the woman sitting 
next to said they even looked 
red. I went out to my car and 
got a pill of an antibiotic that 
was good for almost all skin 
infections. The bump on my 
head healed quickly, but over 
the next few days, despite con-
tinuing to take the antibiotic, 
those nodes in my neck stayed 
big, warm, and swollen. I had 
one of my partners take a look 
at them, and he recommended 
a different antibiotic, which 
I started taking. But in a few 
days, no significant effect on 
these obviously infected lymph 
nodes. I saw an ENT (Ears, 
nose, throat) doctor I knew, 
and he recommended a third 
antibiotic, but in a few days, 
that hadn’t helped either. 

Three days after seeing the 
ENT, I was sitting at my desk, 
writing a section of Wilderness 
EMT curriculum about tick-
borne diseases. I was typing 
the section about tularemia, an 
infection you can get from ticks 
that have picked up the disease 
from a rabbit. It usually causes a 
single ulcer, then large, swollen 
lymph nodes (ulceroglandular 
tularemia). Most antibiotics 
don’t work for this, but the anti-
biotic doxycycline is highly 

https://www.nps.gov/appa/planyourvisit/upload/APPA%20Map.pdf
https://www.nps.gov/appa/planyourvisit/upload/APPA%20Map.pdf
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effective. I looked up from my computer screen, gave 
myself a dope-slap, and walked three feet to where I had 
some doxycycline. Within a couple of days I was fine. 

Now would be a good time to go back and read the 
section about ticks and how to prevent tick bites.

C&O Canal 
 Field I 

Now, back to our regularly scheduled bike trip. When 
you get to DC, you pick up the C&O Canal National 
Historical Park’s towpath, a quite deluxe bike trail com-
pared with the back-road cycling you’ve been doing. 
You start in a ritzy part of Georgetown, with expensive 
shops and hotels. 

Soon you pass out of the city, and even occasionally 
pass a mule team with people in 1800s dress driving 
the mules and controlling the barge being pulled along 
the re-watered canal. But soon things become even less 
urban as you head upstream along the canal, parallel to 
the Potomac River. 

You start at about 50 feet above sea level, and then 
experience about 10 miles of slight and gradual uphill, 
passing an occasional lock and lockhouse.1 You’ve been 
counting up the lock numbers as you go along, and at 
about 14 miles, you note you’re starting to sweat more, 
your legs are aching, and you’re having to gear down; 
you’re passing Lock 15, then 16, then in rapid succession 
Locks 17, 18 & 19. 

Now you’re at about 250 feet above sea level, and you 
decide to stop at Great Falls Park. You go over to a view 
of the falls, where the entire Potomac river falls into a 
mile-and-a-half long rocky gorge, with 200 foot bluffs 
and cliffs on either side. 

Fall Line and Piedmont 
 Field I 

This marks the fall line. Indeed, the Atlantic Seaboard 
Fall Line extends some 900 miles along the area just east 
of the Appalachians. All major rivers draining out of the 
Appalachians eastward have major falls or rapids along 
this line. 

This line generally marks the end of navigation from 
the Atlantic. Towns and cities sprung up along rivers 
just below the fall line as ports to transfer goods to other 
means such as wagons, or in the case of what we’re rid-
ing next to, a canal. US Route 1, that we cycled up to DC 

1 A lock in this sense allows a canal barge to go up or down a change 
in elevation. It is a chamber with big doors on the upstream and 
downstream side, a chamber that can be filled up to and then emptied,

on, links many of these cities (as does that parallel and 
most congested of Interstates, I-95). 

The falls are caused by rivers suddenly getting to the 
end of the relatively-hard rocks of the Piedmont2 and 
into the softer sediment of the Coastal Plain. Now that 
we’re in the Piedmont, the vegetation doesn’t change, 
but the scenery does. 

As with at Great Falls, you now see the occasional cliff 
or simply just rock sticking up out of the ground: as they 
say, “the bones of the earth.” About 20 miles from the 
beginning of the canal, we pass Blockhouse Point on our 
right, the first thing that looks a bit like a real hill, with 
rocky cliffs. 

At 40 miles west of DC, we cross the Monocacy River 
on an architecturally-interesting aqueduct, and looking 
off the north we can see a single isolated little moun-
tain called Sugarloaf; at 1282 feet above sea level, it’s 
the first thing that we’ve seen that might be generously 
called a mountain. We’re now in the foothills of the 
Appalachians.

As we keep cycling west, we see a low ridge ahead, 
with a gap where the Potomac and the canal cut through 
it. This is Catoctin Mountain, which extends south 
about 10 miles to Leesburg, Virginia. It peters out there, 
but about 10 miles further south, it re-emerges as Bull 
Run Mountain, which extends another 10 miles south. 
It has a nice little hiking trail along the ridge, and some 
cliffs at the top suitable for climbing. The gap at the 
south end was also the scene of some important military 
action during the Civil War. 

To the north, the Catoctin Mountains extend some 
30 miles north past Frederick, Maryland to near 
Gettysburg, Pennsylvania. This area provides a hundred 
or more miles of good hiking trails, and also contains 
Camp David, the presidential retreat. 

I remember once we were having a multi-team Field 
Team Member and Field Team Leader practical test-
ing day right close to Camp David. The President was 
unexpectedly there, and so someone from the Secret 
Service was there as we were briefing those testing that 
day. It helped that he had been a member of a SAR team 
in college. 

He said something like this: “Part of this exercise is 
land navigation, to find the practical exam stations that 
are scattered out in the woods. Take a look at this map 
here. See this line? There is no need for anyone to get 
anywhere near this line. If you do, the trees will talk to 
you. If you cross it, you will be shot, and you will fail the 
test. Just kidding about the being shot part.” 

here are other places in the Piedmont where there are 
high hills or low mountains east of the main Blue Ridge; 
one of my favorite such are the Ragged Mountains west 

2 Italian for “foot of the mountains,” also known as foothills. 



46   

Geography        Blue Ridge          

of Charlottesville, Virginia, which are rarely traveled 
and provide a chance to wander in wooded mountains 
with few signs of human beings.

Next, we will see the first long, continuous ridge of 
the mid-Appalachians, the: 

Blue Ridge 
 Field I 

You pass west through the Catoctin Mountain gap at 
Point of Rocks.  Here is a famously beautiful old train 
station, worth the side trip. I have a line drawing of it 
hanging in my office, a remembrance of the summer I 
spent as a National Park Service Ranger along the C&O 
Canal. 

You now see a higher ridge to the west, with a deep 
gap in it where the Potomac River spills out onto the 
Piedmont, heading towards you, the Fall Line and Great 
Falls. 

After a longish bit of slightly uphill cycling, you arrive 
at the gap, 60 miles from DC. As you start passing 
through the gap in the ridge, you see that right after 
passing through the gap there is another ridge behind it 
right ahead, with another and deeper and more spec-
tacular gap in it. 

As you’re standing in the first gap, you can see on the 
left that the first ridge extends just a short way south of 
the river and peters out. Consulting your map, you note 
that, on your right, to the north, the ridge called South 
Mountain and carries the Appalachian Trail north 
through Maryland into Pennsylvania. The second ridge 
peters out to the north, but to the south is the main Blue 
Ridge, carrying the Appalachian Trail south for hun-
dreds of miles through Shenandoah National Park, the 
Blue Ridge Parkway and the Great Smoky Mountains 
National Park, as well as many different National 
Forests. 

As you pass through the second and deeper gap, with 
the 500-foot cliffs of Maryland Heights on the right, 
and with a railroad tunnel for the B&O mainline right 
through the cliff, you realize that the B&O (Baltimore 
and Ohio) Railroad is what put the C&O Canal out of 
business in 1924, after almost 100 years of operation. It 
also makes for an interesting rock-climbing experience 
when you have to stop climbing and hold on for dear 
life when a freight train laden with coal roars through 
the tunnel and makes the entire cliff shake. 

Ahead, rising high on a bluff, you see the historic 
town of Harper’s Ferry, now a National Historical Park, 
and where it is said the Civil War started with John 
Brown’s raid on the armory here. As you come through 
the gap, and stop to marvel at the scenic views, you 
decide to lock up your bike. You go across the walkway 

Great Falls of the Potomac River 
Licensed via Wikimedia Commons under the Creative Commons Attribution-

Share Alike 4.0 International license, courtesy user Jarek Tuszynski

Great Falls of the Potomac River
From a Potomac Appalachian Trail Club map, used with permission
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C&O Canal Lock (70) at Oldtown MD, December 2011
Public domain via Wikimedia Commons, courtesy user Pubdog.

Aerial View of Point of Rocks, Maryland.
Here the Potomac River and the C&O Canal break through Catoctin Mountain.

Public domain via Wikimedia Commons, courtesy user Jstuby.

Point of Rocks Train Station
Photo of print in my office.

on the railroad bridge, south across the river, into the 
town proper. You hike less than a mile up to Jefferson 
Rock, where one of the National Park Service Ranger 
told you to go for the best view. Looking at the view and 
then consulting your map again, you realize that not 
only are you in a gap where the Potomac River rumbles 
through the Blue Ridge, but also on the west side of the 
ridge, coming up from the south to join the Potomac is 
the Shenandoah River, draining the entire Shenandoah 
Valley to the south. This is a lovely area, one of my 
favorites; I’ve spent a lot of time hiking, climbing, and 
caving in this area. 

Shenandoah Valley and Great Valley 
 Field I 

As you cycle along the towpath through the gap 
at Harpers Ferry,1 you are now crossing into the 
Appalachian Mountains proper; the Blue Ridge is con-
sidered the easternmost ridge of the Appalachians here 
and hundreds of miles south into North Carolina. You 
are now out of the Piedmont and into a portion of the 
Appalachians called The Great Valley. To the south, it’s 
called the Shenandoah Valley; to the north it’s called the 
Cumberland Valley. Southwards, it extends 150 miles, to 
where the James River cuts through the Blue Ridge west 
of Lynchburg. Northward, as the Cumberland Valley, it 
extends some 75 miles to Harrisburg. Some geographers 
say that you can trace this Great Valley all the way south 
to Georgia and Alabama, and all the way north to Lake 
Champlain along the New York/Vermont border, but 
this central part of it is the most well-defined. See the 
map in the margin.

The Appalachians are highest in the south in North 
Carolina’s Great Smoky Mountains National Park, where 
Clingman’s Dome is at 6,644 feet (2025 m). And they are 
next highest in the White Mountain National Forest of 
New Hampshire at 6,288 feet (1917 m) on top of Mount 
Washington in the Presidential Range there. Where it 
snows in every month of the year. And the maximum 
wind speed was recorded at 231 miles per hour on April 
12, 1934, before the weather station blew away. 

In the central Appalachians, the elevations are not 
as high, highest at Spruce Knob in West Virginia at an 
elevation of 4,862 feet (1482 m). While lower than the 
Rockies or Sierras, or even the northern or southern 
Appalachians, elevation still matters. North of Spruce 
Knob, the Dolly Sods Wilderness Area of Monongahela 

1 You’d think it might be Harper’s Ferry, but Harpers Ferry is correct. 
For decades and maybe more than a century, the US Geological 
Survey has determined that once a place name changes from “you 
know, where Buck Harper’s ferry is?” to “Harper’s Ferry” as an 
accepted place name, the apostrophe goes away.
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National Forest, with an elevation at Bear Rocks of 4,123 
feet (1257 m) still has open Alpine meadows, though 
they are disappearing with global warming. And the 
area is also known as “the land of the one-sided pine 
trees” due to the effects of the prevailing westerly winds 
on tree growth.

Since we’re on a voyage of discovery, and not try-
ing to set records (like the man who ran the entire 
Appalachian Trail a while back), we’re going on a 
side trip south, bicycling back roads paralleling the 
Shenandoah River some 45 miles to a small city called 
Front Royal. 

As we’re cycling southwest down this broad, fertile 
valley, we see a prominent pyramidal wooded peak 
gradually come into view smack dab in the middle of 
the valley. This is Signal Knob, the northernmost peak 
of Massanutten Mountain, a series of parallel ridges 
that bisect the Shenandoah Valley for some 50 miles. 
In the middle of these ridges is a tiny valley filled with 
small farms, called the Fort Valley, presumably after the 
ridges that protect the valley. Passage Creek drains this 
valley comes out through a narrow, rocky gorge just to 
the left of Signal Knob, called Blue Hole. On the left side 
of Blue Hole are the cliffs of Buzzard Rocks. One of the 
first big exercises conducted by the Appalachian Search 
and Rescue Conference was held here in the 1970s. We 
simulated a plane crash at the top of the cliffs; we had to 
evacuate the victims down the steep slopes and verti-
cal walls and then across a Tyrolean Traverse (highline) 
over the rushing waters of the gorge. We cycle through 
the gorge and then camp in the northern end of the Fort 
Valley at Elizabeth Furnace Campground, sheltered by 
the ridges all around us. 

After a dayhike to the top of Signal Knob, we head 
back north out of the narrow gorge into the broader val-
ley, with the bluish ridges of the Blue Ridge to the right, 
and Great North Mountain to our left. We cycle east 
into Front Royal. We pause for a breather at the entrance 
to Shenandoah National Park, at the beginning of the 
world-famous Skyline Drive. We consider following 
the Drive and the subsequent Blue Ridge Parkway that 
continues over 400 miles to the Great Smoky Mountains 
National Park, the busiest national park in the country.

But we pass this up – perhaps another time – and 
cycle a mile or so further and stop at Skyline Caverns, 
one of the many commercial caves in the Shenandoah 
Valley. Unlike the Blue Ridge and the Coastal Plain, 
this valley is underlain by sedimentary rocks, mostly 
limestone, whose pale gray stone is found poking out 
of fields and in the many stone buildings here in Front 
Royal. 

So now it is time to talk about:

Shenandoah Valley 
Looking west from Bear’s Den, along the Appalachian Trail, 

atop the Virginia Blue Ridge. October 2007.

Harpers Ferry, 1865
Public domain via Wikimedia Commons, from National Archives.

Aerial View of C&O Canal Pawpaw Tunnel
Public domain via Wikimedia Commons, US National Park Service.
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Shenandoah River and Shenandoah Valley
Licensed under the Creative Commons Attribution-Share Alike 2.5 Generic 

license via Wikimedia Commons, courtesy user Karl Musser.

The Great Appalachian Valley
In the mid-Appalachians, includes the Lehigh, Lebanon, Cumberland, 

Shenandoah, James River, Roanoke and New River Valleys.
Licensed under the Creative Commons Attribution-Share Alike 2.5 Generic 

license via Wikimedia Commons, courtesy user Perhelion.

Caves 

Some areas in the mid-Appalachian area are filled with 
karst.

Karst is a limestone landscape where, in places, the 
limestone has been dissolved away, forming unique 
geological features. These include natural bridges, sink-
holes, streams that head underground and then come 
out again, and… caves. 

Skyline Caverns used to advertise “World’s Only 
Known Anthodites” but that’s not true, there are wild 
caves with anthodites. But it is true that this is the only 
commercial cave where the general public can see them, 
and they indeed Skyline Caverns’ anthodites are very 
beautiful specimens. 

After marveling at the formations, we cycle some 20 
miles further south, and come to Luray Caverns, one of 
the world’s great show caves.

On the tour there, you see strange but beautiful 
stalactites (“stick tite to the ceiling”) and stalagmites 
(“attached to the Ground-with-a-G”) and columns 
where stalactites and stalagmites have joined, as well as 
other formations that look like something from a 1960s 
vinyl-record rock album cover. 

From the Great Valley west to the end of the 
Allegheny Plateau in Ohio and Kentucky, the mid-
Appalachians are filled with caves. At the western-
most extreme of central Appalachia (as defined by the 
Appalachian Regional Commission), in Edmondson 
County, Kentucky, you can find the world’s longest cave 
system: Mammoth-Flint-Ridge. This system has almost 
200 miles of connected surveyed passage. 

The mid-Appalachians have many long and deep wild 
caves. Therefore, it’s not surprising that caving1 is a big 
part of outdoor recreation around here. And so cave 
searches and rescues happen on a infrequent but regular 
basis. Cave rescues are the most challenging and longest 
technical rescues in this area. Even if your team doesn’t 
do cave rescue, and you’re not interested in going into 
caves, you might want to read this section so you are 

1 In the USA, the terms caving and caver refer to well-experienced 
and properly-equipped cave explorers. In the USA, the terms spelunk-
ing and spelunker refer to inexperienced and ill-equipped cave explor-
ers. This is way not politically correct, and demeans some very young 
but very experienced cavers I have known, but I have heard the term 
“Cub Scouts with flashlights.” Interestingly, in the British Isles, the 
meaning of the terms is reversed: spelunkers are experienced, cavers 
are not. One of my medical school professors was from the British 
Isles. When he said “This topic engenders a lot of conTROversy,” 
there were some giggles from the class. He said, “What’s the matter? 
Is my fly down?” After a student explaining the giggles were about his 
pronunciation of the word controversy, and him asking “Well, how do 
you pronounce it here?” he quipped, “Ah, two peoples separated by a 
common language.”
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better able to do the many above-ground jobs needed 
during a cave rescue. Even if you stay out of the cave, an 
understanding of the environment facing those in the 
cave will help you in your job.

Do you want to get involved in cave rescue in the 
mid-Appalachians? Cave search and rescue people tend 
to call it “cave rescue” even though it often involves 
searching. If so, you should learn enough about the 
mid-Appalachian cave environment to have appropriate 
situational awareness. 

Cave rescue and mine rescue are very dissimilar. I 
known nothing (well, almost nothing) about mine res-
cue, so we will talk only about caves. 

There are many similarities between above-ground 
wilderness rescue and cave rescue. People say that 80% 
of aboveground wilderness rescue and cave rescue are 
the same, both in terms of environment and hazards as 
well as rescue techniques. That seems about right. 

The main difference is in developing situational 
awareness and preparing your gear and clothing for 
the cave environment, which is quite different from the 
above-ground environment. Let’s now discuss precon-
ceptions about caves, some right and some wrong, about 
the cave environment.: 

The Cave Environment

Caves are scary! Some people, like me, find caves inter-
esting and familiar and are comfortable there. Some 
people have irrational fears of caves; they know these 
fears are irrational, but just don’t like being in caves. 
While there are cave rescue teams where all members 
are trained to work in a cave, there are wilderness search 
and rescue teams that do cave rescue as part of what 
they do, like my Allegheny Mountain Rescue Group. 
Many of these teams require mountain rescue training 
and participation from all of their members, but due to 
these psychological factors, allow members to choose 
whether they will serve underground or not. During 
a cave rescue there is always plenty of above-ground 
work so this is not a problem for the team. If you have 
irrational fears of caves, you might consider desensitiz-
ing yourself by first visiting as many commercial caves 
as you can, then going on some tame beginner trips to 
wild caves. Let’s discuss some of the other rational and 
irrational fears about caves.

Caves have vampire bats that will suck your blood! Well, 
not around here, only in Central and South America. 
They won’t get in your hair, either, their sonar is far too 
good. And besides, you should be wearing a helmet 
anyway. There is some slight concern for aerosol rabies 
from the bat poop, so if you are sport caving on a 

Long Parallel Appalachian Ridges
 October 2011, Shenandoah National Park at sunset, from near Big Meadows

U-shaped Sedimentary Layers in a Syncline: Sideling Hill “Big Cut” for Interstate 68.
This syncline compressed the upper layers of rock and preserved this ridge from erosion. 

This syncline and the opposite anticlines that form the valleys of the Ridge and Valley 
Province come from compression due to continental drift, similar to wrinkles in a rug. 

 Public domain via Wikimedia Commons, courtesy user Gettysburger.

ASRC Members Scouting a Semi-Tech Evac
Massanutten Mountain, George Washington National Forest, Virginia, 

1976. Looking across Blue Hole gorge towards Signal Knob.
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regular basis you should consider getting your rabies 
vaccine.

“Snakes! Why did if have to be snakes?”1 I have never 
seen a snake in a cave, but I’ve seen a lot in my back 
yard and when out hiking. You’re more likely to see 
snakes hiking to the cave entrance. The same goes for 
bears. If you want to get really paranoid about cave 
animals, search the web for “the far side cave.” 

Full disclosure: caves sometimes do have rats near the 
entrance: Neotoma cinerea, which we call cave rats. They 
are cute, friendly, and have big brown eyes and furry 
tails. 

However they love to steal things out of your cave 
pack. Even while you’re holding your open cave pack on 
your lap. Because they’re better known as pack rats. If 
you’re missing something shiny, check out the decora-
tions in nearby cave rat nests. And, no, they don’t get 
rabies, and I’ve never heard of one biting a human, even 
one who was chasing a pack rat who was absconding 
with the car keys.

I may get lost! There are 405 miles of passage in 
Mammoth Cave at last count. Organ Cave in WV, not 
that far from my home near Pittsburgh, is 38 miles long; 
I explored and mapped a fair bit of this when I was in 
high school. Remember that a GPS doesn’t work under-
ground, nor does a cellphone. 

Frequently look over your shoulder. Cave passages 
often look different going back out. Don’t deface the 
cave to mark you way out. You can use popsickle sticks 
with a bit of retroreflective tape on them to mark your 
way out if necessary. The picture of my open cave pack 
shows a bundle of them. 

Knowing how to read a cave map, and having a cave 
map, may help. Standard cave map symbols are shown 
in the two pages of starting with .

But then again even being an experienced caver and 
having a cave map may not get you where you need 
to go for a search. Cave maps only help so much. The 
key may be something like “You know that body-sized 
diagonally-sloping passage you just came through about 
five minutes ago? Go back to it and start going through 
it. About halfway through it, there is a little hole down 
by your feet that is the entrance to that section.” (A 
personal real example from a mock cave search at an 
Orientation to Cave Rescue class I was helping to teach.)

When I’m leading a beginner cave trip, I take people 
in, warn them about looking over their shoulders regu-
larly, and that I will expect them to navigate back out. 
And that if we get separated, they should keep going out 
and I’ll meet them at the entrance. 

1 Indiana Jones, in the movie Raiders of the Lost Ark.

And then, when it’s time to head out, I have one of 
the newbies leading. I then lag further and further back. 
Depending no how they are doing, I usually turn off 
my light and continue stealthily, just by the light of the 
newbie’s lights, hiding when they look back. If you go on 
a beginner cave trip with me, please don’t tell the others 
what I’ll be doing. The surprise does a great job of mak-
ing people take the exercise seriously!

Caves have bad air! True, a few do, but much less fre-
quently than mines, and very rarely; only about 1:250 
cave rescues have air problems, and not usually as bad 
as in mines. (Unlike mines, caves are not known for 
exploding from combustible gas or coal dust.) 

The most common “bad air” in caves is increased car-
bon dioxide, which sinks and displaces oxygen. Water in 
caves is usually full of dissolved carbon dioxide, and in 
certain situations, such as in-cave stream rapids, it can 
give off gaseous carbon dioxide. 

A standard technique for checking for this is to take 
a lighter with you; if it works where the air is good, and 
it won’t light or goes out where you are concerned about 
bad air, there is not enough oxygen for either the lighter 
or you. A lighter does not seem to be affected by high 
carbon dioxide levels itself, only by lower oxygen levels.2 
“If the lighter goes out, you should get out!” Carbon 
dioxide is heavier than mixed air or oxygen, so it tends 
to pool in deeper parts of caves. If you suspect bad air in 
a cave, try to move up to get out of the invisible pool of 
carbon dioxide.3

Signs of your being exposed to bad air are mostly 
the signs of low oxygen in the blood: rapid breathing, a 
feeling of shortness of breath, shaking, confusion and 
clumsiness. As oxygen in your blood decreases, then 
comes unconsciousness and death. 

Once upon a time, I flew to Ireland with a couple of 
other NCRC folks to give a talk at a cave rescue confer-
ence. I had some time off before the conference, and 
some Irish cavers were kind enough to take me to Pol 
na Gollum (“cave of the doves” in Irish Gaelic; and yes, 
we think that’s where Tolkien got the name “Gollum”). 
It’s a river cave with lots of small sinkhole entrances. The 
plan was to go into one of these potholes, get up into 
an upper-level dusty crawlway to another part of the 
stream passage, then wade the stream passage back to 
the entrance. As I was crawling through that dusty pas-
sage, at the end of the group, I started breathing heavily. 

Was it my asthma acting up? No, I only get an asthma 
attack when I’m sick, and I’m not wheezing. 

2 Normal air is 21% oxygen; lighters seem to go out at about 17% 
oxygen.
3 There are interesting reports of deadly cave-related pools of carbon 
dioxide dating back to classical Greece. See: https://www.sciencealert.
com/ancient-roman-gate-to-hell-killed-victims-with-its-deadly-lake.

https://www.sciencealert.com/ancient-roman-gate-to-hell-killed-victims-with-its-deadly-lake
https://www.sciencealert.com/ancient-roman-gate-to-hell-killed-victims-with-its-deadly-lake
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Maybe I was just jet-lagged? Dunno. 
Breathing harder now. Oh, no, maybe I’m claustro-

phobic and I’ll never be able to go caving again! 
We got out into the main stream passage and I started 

breathing easier. I mentioned this to the Irish cavers. 
“Oh, didn’t we tell you? There’s no air circulation in that 
passage and the last person through doesn’t get much 
oxygen.” Hmph.  

We had a rescue at Keyhole Cave near Albany, NY 
some years ago. A caver was trapped by his leg in a 
narrow part of the keyhole passage. There were so many 
people in the cave for so long, that the CO2 started 
building up and displacing oxygen; an oxygen meter 
brought into the cave read only 16.9% instead of the 
normal 21%. They had to start pumping fresh air into 
the cave. That quickly took care of the problem. Mostly.

The cave may cave in on me! Parts of caves do collapse, 
but only every 10,000 years or so. You are much more 
likely to get crushed by a tree falling over on you walk-
ing to the cave entrance. Or being crushed by a piece of 
a deorbiting Chinese rocket booster.

It’s dark in there! Despite what you might see on the 
Avatar Na’vi River Journey ride at Disney World… it’s 
dark in caves. Take three sources of light. That’s three 
sources of light with which you can cave. 

I may get stuck! This is a reasonable concern. You can 
get stuck in a small passage. It’s pretty rare, though. 
If you get stuck, we have ways to get you out, usually 
involving your getting naked and using motor oil and 
axle grease. You have been warned. Maybe pass on the 
french fries with cheese and gravy right before your next 
cave trip. Of course if you’re from Quebec you can call it 
poutine and thus get away with eating it as part of your 
cultural heritage.

I may hit my head! A reasonable concern. Unlike the 
rest of the great outdoors, caves have ceilings and so you 
need a ceiling-finder, which non-cavers call a helmet. 

Note that the helmet has two independent light 
sources. Also note the little scrapes on the color code 
tape from use as a ceiling finder.

It’s wet and cold in there! Well, it can be wet and cold 
aboveground, even worse than in a cave. 

Caves are at the annual average temperature. In the 
mid-Appalachians, that ranges from ~50 degrees F 
(10° C) in northern Pennsylvania to ~55° F (13° C) in 
southern Virginia. It doesn’t sound that cold, especially 
as there’s no windchill. But it’s often wet. And much of 
the time you’re in contact, sometimes full-body contact, 

Speleothems in Luray Caverns, Virginia.
Licensed under the Creative Commons Attribution 2.0 Generic license 

via Wikimedia Commons, courtesy user m01229. 

Cave-Bearing Areas of the Mid-Appalachians
Blue indicates major cave-bearing limestone (karst). Red 

line is maximum extent of ice age glaciers.
Public domain, US Geological Survey. Full map at: https://pubs.usgs.gov/

of/2014/1156/pdf/of2014-1156_hi-res-pdfs/of2014-1156_figure_1.pdf

Anthodites in Skyline Caverns, Virginia
Anthodites are a rare type of spelothem, the generic term for cave formations.

Licensed under the Creative Commons Attribution 2.0 Generic license, 
via Wikimedia Commons, courtesy user James St. John.

https://pubs.usgs.gov/of/2014/1156/pdf/of2014-1156_hi-res-pdfs/of2014-1156_figure_1.pdf
https://pubs.usgs.gov/of/2014/1156/pdf/of2014-1156_hi-res-pdfs/of2014-1156_figure_1.pdf
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Cave Map Symbols
Page 1 of 2

Courtesy of the National Speleological Society (NSS). Used with permission
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Cave Map Symbols
Page 3 of 2

Courtesy of the National Speleological Society (NSS). Used with permission



56   

Geography        The Cave Environment          

with cold rock. And you’re often tired. Hypothermia is a 
real problem in caves. 

So, you need to dress properly. 
Given you’ll be crawling through mud, most cavers 

in the mid-Appalachians use a set of coveralls, known 
to the British as a boiler suit, as a sort of whole-body 
softshell. Cavers like coveralls as they don’t bind around 
the waist, or let mud in around the waist, as separate 
shell pants and top tend to do. Cavers sometimes use a 
surplus military flight suit, sometimes buy work overalls 
from a place like Walmart, and sometimes get cave-spe-
cific overalls called caveralls. They tend to have built-in 
knee pads, but many cavers also get knee pads to wear 
over plain-vanilla overalls.

As with above-ground clothing, it’s best to avoid cot-
ton and try to get polyester or nylon caveralls.

There is a parallel between caveralls and mittens. We 
told you that anatomically-curved mittens are best, and 
the best caveralls are anatomically-curved as well. Since 
you spend a lot of time in a cave crawling or clambering 
over rocks, and not much time standing up straight and 
walking in a straight line,the knees of caveralls are often 
a bit bent at rest. Some caveralls are completely water-
proof and don’t breathe at all, and used for really wet 
caves. But most caveralls are just water resistant. 

Wicking polyester medium-weight long underwear 
under your coveralls is standard for caves in the mid-
Appalachians. That thick baselayer and shell will be just 
about right for active caving.

For while you’re actively moving, that’s all you need. 
But when you have to sit for a while, or you’re getting 
a bit tired and hypoglycemic, you’ll need a bit of extra 
warmth in your cave pack. You won’t need a lot, as the 
cave temperature is not going to vary. At all. 

Given you want to minimize the size and weight of 
your cave pack, you want items that have high warmth-
to-weight and warmth-to-size ratios. For above-ground, 
a windshell is a standard thing to carry for lightweight 
warmth, as even the slightest wind makes you colder. 
But in caves, there is seldom even the slightest wind, so 
that’s not a great choice for caving. Instead, consider: 

 ◆ At least two plastic lawn-and-leaf bags, the ones that 
you should carry with you everywhere

 ◆ A candle: in a no-wind environment, a candle under 
a leaf bag serving as a heat tent can really warm you 
up

 ◆ A midlayer vest to put between your baselayer and 
your caveralls

 ◆ A thin balaclava hood
 ◆ A thin neoprene facemask
 ◆ An inflatable seat cushion, either for you, or for 

a patient along with whatever else we can get 

Entrance to Hellhole Cave, Pendleton County, West Virginia 
© 2007 by Brian Masney. Reprinted with permission. All rights reserved.

Entrance to Sinks of Gandy Cave, Randolph County, West Virginia
Licensed under the Creative Commons Attribution 2.0 Generic license via 

Wikimedia Commons, courtesy user vastateparksstaff and Ed Fortney.
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underneath for insulation

I won’t be able to use my cellphone! Caves are under-
ground. Cellphones don’t work underground. You can’t 
call for help. 

Many think that the minimum cave party is four: one 
to stay with the casualty, and two to physically go out for 
help. And once you call, it may take a long time for help 
to arrive.

Aboveground, we’ll sometimes send a hasty team of 
two people out for a simple task. But given the lack of 
communications underground, using a minimum team 
size of four seems a best practice. 

If you’re going on any sort of outdoor trip, but partic-
ularly a caving trip, telling people where you are going 
to is helpful. As is leaving a note on your car’s dashboard 
about precisely where you are going and when you 
expect to be back. 

I may fall in a hole! Most of the caves in the mid-
Appalachians are what we call horizontal caves. That 
means you don’t need cable ladders or ropes to navigate 
through the cave. 

Even horizontal caves are three-dimensional. Even 
without big drops, there is often lots of scrambling and 
some minor injury risk. 

A significant number of mid-Appalachian caves are 
vertical caves: you need at least one rope, or maybe 
a cable ladder, to get in or out or through the cave. 
For example, the only way to get into West Virginia’s 
Hellhole Cave is to do a 154-foot (47 m) free rappel. 

A note about vertical caving versus rock climbing/
mountaineering. For climbing, the goal is to get to the 
top. For caving, the goal is to get to the bottom. Duh. 
So when climbing, you go up at the beginning and then 
down at the end. As a general rule, climbers rappel once 
they’re done climbing, and cavers rappel as they start 
caving. So, unlike climbers, cavers done with caving 
usually have a rope rigged and just need to ascend back 
up the rope; no hands-and-feet climbing required. So 
for vertical cavers, the arts of rappelling and ascend-
ing are key, while for climbers they’re more of an 
afterthought. Which is why cavers talk about vertical 
ropework skills and equipment.

Chapter 8, Nontechnical and Semi-Tech Evacs, will 
educate you about the rudiments of rappelling and 
ascending.

Local chapters (Grottoes) of the National 
Speleological Society (NSS) offer in-person vertical 
ropework training as either formal classes or infor-
mal mentoring. The NSS’s Vertical Section has some Cavepack Opened

In the middle, a favorite headlight of US Special Forces: Zebralight AA cell right-
angle flashlight with headstrap that can be put on the helmet as a backup light. 

Note also that batteries and other supplies are in waterproof packaging.

Cavepack
Specially-designed cavepack with handle 
for dragging through crawlways. Straps 
usable as a backpack or shoulder bag.

Helmet Rigged for Caving
Front: Petzl Nao headlight, side: Fenix 

E-11 penlight fastened with cable ties for 
when changing batteries or as a backup

Speleothems
Licensed under the Creative Commons Attribution-Share Alike 2.5 Generic 

license via Wikimedia Commons, courtesy Dave Bunnell.
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reference information on learning vertical ropework 
posted at https://caves.org/section/vertical/train.html. 

I might drown! Caves can be dry. Caves can be muddy. 
Caves can be wet. Caves can have rivers running 
through them. 

So the risk of drowning, or at least being trapped 
when rising water blocks the exit, is a real one. Not a 
common problem, as most caves don’t flood, but a real 
one.

An example is a popular beginner cave called the 
Sinks of Gandy, near Spruce Knob, the highest point in 
West Virginia. It has been a popular beginner cave for a 
couple of hundred years. Gandy Creek goes into a hole 
in one side of Yokum Knob, then emerges on the other 
side.

Look at passage walls for signs of recent flooding: 
sticks, fresh mud deposition. Check the weather forecast 
for the area, especially the upstream area, before you 
enter. 

Caves are dirty and muddy! If that really bothers you, 
maybe you should consider some volunteer public 
service opportunities other than wilderness search and 
rescue.

I might catch some contagious disease in there! Well, that 
is possible, but what is much more likely is that you give 
a contagious disease to bats and kill them.

Bats can sometimes get rabies. There is some suspi-
cion that you might be able to get aerosol rabies from 
simply being in a cave with a bunch of bats. Well, this 
might have happened once or twice, but probably not. A 
Wikipedia article says:

While it has been speculated that rabies virus 
could be transmitted through aerosols, studies of the 
rabies virus have concluded that this is only feasible 
in limited conditions. These conditions include a very 
large colony of bats in a hot and humid cave with 
poor ventilation. While two human deaths in 1956 
and 1959 had been tentatively attributed to aerosol-
ization of the rabies virus after entering a cave with 
bats, “investigations of the 2 reported human cases 
revealed that both infections could be explained by 
means other than aerosol transmission”1

Mid-Appalachian caves have bats, but not as many 
as in warmer climates. And while they may be humid, 
we’ve never heard anyone describe mid-Appalachian 
caves as “hot.”

1 https://en.wikipedia.org/wiki/Cryptic_rabies

Some 50 years ago, aerosol rabies was enough of 
a concern that people were recommending frequent 
cavers get a preventative rabies vaccine, just like people 
who work in animal control should. I ended up get-
ting mine, and many decades later, my antibody titers 
were still protective. But after due consideration, and a 
better reassessment of the risks and benefits, including 
reactions to the vaccine, we don’t hear many recom-
mendations that those who do a lot of caving get such a 
vaccine.

 Histoplasmosis is a bit more of a concern. It is a fun-
gal infection from breathing in spores of Histoplasma 
capsulatum, occurring all across the eastern half of the 
US. It’s very common in the Ohio River Valley, which 
includes the eastern portion of the mid-Appalachians, 
and the lower Mississippi Valley. Judging by the number 
of people in this area with a positive skin test to it (60-
90%) but no memory of any infection, a lot of people get 
it without any symptoms, other than maybe mild cold 
symptoms.2

The most common serious histoplasmosis infection 
is pneumonia, a lung infection. Most people get over it 
without any need for treatment, but antifungal antibiot-
ics are available to treat it. There is no vaccine for it.

There is an association with caves, but mostly caves in 
warmer climates such as Florida or Texas, not so much 
in the colder caves of the mid-Appalachians. And the 
vast majority of people don’t get if from caves, they get it 
from being exposed to dirt, especially construction sites 
and tilling the soil. 

Let’s put this in perspective. Unless you are immu-
nosuppressed from HIV infection or cancer, getting 
histoplasmosis from caving in the mid-Appalachians is 
on the same order of likelihood as being hit by a piece of 
a deorbiting Chinese giant rocket booster3 while you’re 
driving home from the caving trip. Living or work-
ing construction in the Ohio River Valley is a risk, but 
simply caving there isn’t, much. And getting rabies from 
caving in the mid-Appalachians is about as big a risk as 
being hit by a piece of a deorbiting Chinese giant rocket 
booster while you’re still in the cave.4

 What’s more likely is not that you get some infection 
from being the cave with bats, but that you transmit 
some sort of infection to bats, or cause some other fatal 
problem for them.

2 https://www.cdc.gov/fungal/diseases/histoplasmosis/statistics.html
3 See: https://spacenews.com/huge-rocket-looks-set-for-uncon-
trolled-reentry-following-chinese-space-station-launch/. (The booster 
just missed the densely-populated Maldive islands.)
4 For more information about infectious diseases and caves – assum-
ing you enjoy reading about really rare infections – see: Igreja, R. P. 
(2011). “Infectious Diseases Associated with Caves.” Wilderness & 
Environmental Medicine 22(2): 115-121. https://www.sciencedirect.
com/science/article/pii/S108060321100069X.

https://caves.org/section/vertical/train.html
https://en.wikipedia.org/wiki/Cryptic_rabies
https://www.cdc.gov/fungal/diseases/histoplasmosis/statistics.html
https://spacenews.com/huge-rocket-looks-set-for-uncontrolled-reentry-following-chinese-space-station-launch/
https://spacenews.com/huge-rocket-looks-set-for-uncontrolled-reentry-following-chinese-space-station-launch/
https://www.sciencedirect.com/science/article/pii/S108060321100069X
https://www.sciencedirect.com/science/article/pii/S108060321100069X
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Remember, bats are your friends: when you’re out 
during a summer evening, they’re busy flying around 
eating mosquitos for you.

The most talked-about (at least among bat aficio-
nados, of which there are quite a few), is white nose 
syndrome (WNS). If you’re doing cave rescue, you need 
to think about the possible presence of the fungus 
(Pseudogymnoascus destructans) that causes WNS First 
seen by recreational cavers in February 2006 and docu-
mented in January 2007 at a cave in New York State, 
WNS has since spread widely across the country and is 
decimating bat populations right and left.

You need to think about WNS whenever you’re 
around bats for the bats’ sake, as you can transmit it to 
them, but the fungus that causes WNS doesn’t affect 
humans. The fungus can persist in the environment for 
a long time, specifically on your caving gear. To avoid 
carrying it from one cave to another, and murdering 
defenseless bats, you should decontaminate (“decon”) 
your caving gear between caves.

Cavers and cave rescue groups are all aware of WNS 
and the need to decontaminate gear before and after 
entering caves where WNS may be present… which 
basically is everywhere east of the Rockies. 

Cavers may ask non-caver responders whether their 
gear (clothing, ropes, Skeds, etc.) has been in a cave 
where WNS is known and whether their equipment 
has been decontaminated. Even if a responder has been 
in another cave with gear that has not done decon, the 
rescue comes first. Human-to-bat transmission of WNS 
is unlikely. 

 A standard caver WNS decon goes something like 
this.

 ◆ Pre-wash gear with a conventional cleaner like 
Woolite or Dawn detergent in a washing machine or 
sink/bathtub, or put on concrete or asphalt and blast 
it with a pressure washer. This removes dirt that may 
trap P. destructans particles. 

 ◆ Submerse in water least 131º F (55º C) for a minimum 
of five continuous minutes. Normal house hot-water-
tank hot water is usually around the recommended 
temperature of 120° F (49° C),1 so it needs to be a bit 
hotter than that. Simply turning up the temperature 
on your water heater for a bit, or adding some hot 
water from the stove, will probably work. You may 
need to add more hot water to keep it above the 
required temperature for the required five minutes. 

 ◆ Keep equipment surfaces in direct contact with the 
hot water for the entire five minutes: avoid trapped 

1 Experts recommend it be at least this hot to kill bacteria in the water 
tank, but especially if you have little kids who might burn themselves, 
no hotter. That is, unless there are people in the house immune sup-
pression or lung disease, in which case recommended temperature is 
140° F (60° C) which is adequate.

air. 
 ◆ If people have been inside of vehicles in their caving 

clothes or boots, decon floor mats and seats with 
something like hydrogen peroxide wipes; details are 
available at https://www.whitenosesyndrome.org/.

 ◆ Decon technical equipment as described in Chapter 
8, Nontechnical and Semi-Tech Evacs.
There are other infectious disease concerns where 

bats are concerned. Bat Conservation International, 
of Austin, Texas (https://www.batcon.org) says, “Cave 
ecosystems are sensitive and frequently contain rare 
species that may be impacted.” For example, in 2020 the 
U.S. Fish and Wildlife Survey did a study that suggests 
possible infection of bats by SARS-CoV-2 (Covid-19) 
when infected people come close to bats. Don’t cave 
with Covid! And keep your hands off the bats!

Most caves that have significant hibernating bat pop-
ulations are closed for caving during the winter. Some 
caves are closed other times as well, perhaps because the 
landowner doesn’t want cavers in the cave. 

Some people ignore these closures and sometimes 
destroy the gates that are put on some of these caves. 
And there seems to be an association between people 
who do this and people who need to be rescued. If there 
is a conflict between the life of some bats and the life, 
limb or health of a human, even a stupid human, the 
human’s life is the priority. 

If you have to do a rescue in a cave that’s been closed 
to protect hibernating bats, you can still try to keep as 
quiet as you can and do your best to not wake up (kill) 
the bats. 

One final thing about bat health and safety: regardless 
of whether they are healthy or sick, never touch bats. 
They don’t like it and you can hurt them, either mechan-
ically (they’re delicate) or by transferring an infection 
to them. And, if the bat is hibernating and you wake it 
up, that uses up the energy that the bat needed to get 
through the winter. It’s a death sentence for the bat.

We have been discussing the above hazards and fears 
from the viewpoint of you as a search and rescue team 
member. But perhaps it is just as important that you 
think about the effect of these concerns on the mental 
state of the person you are rescuing. We discuss how 
to manage psychological stress, in you, your teammates 
and your patients, in Stress Management on page 244. 

Now that we have surveyed the hazards you face from 
the cave environment, we should discuss the hazard the 
cave environment faces from you:

I might destroy an ancient cave formation! Cave forma-
tions (speleothems) take thousands of years to develop. 
Rain water percolates through soil and limestone rock 

https://www.whitenosesyndrome.org/
https://www.batcon.org
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down into the cave. As it does so, it dissolves a bit of 
the limestone. And when the water enters the cave 
and evaporates, it leaves behind a white mineral called 
calcite. Calcite speleothems take many forms: stalactites, 
stalagmites, columns when the two join, flowstone, 
draperies, soda straws, rimstone dams,  anthodites and 
helectites, to name a few. 

Caves are fragile. Even a single touch of a single 
human finger may leave enough oil on a live (growing) 
formation to stop it from growing further.

Conservation is a big deal for outdoorspeople, but 
a really big deal for cavers. Which is why cavers don’t 
share cave entrance locations with non-cavers. And 
that phrase you may have heard, the one that came long 
before Leave No Trace? “Take nothing but pictures, 
leave nothing but footprints, kill nothing but time?” In 
some sensitive areas, cavers have issues with the “leave 
nothing but footprints” bit. Footprints in some areas can 
destroy priceless natural beauty that has taken thou-
sands of years to develop. For more, see: https://caves.
org/brochure/Guide_to_Resp_Caving.pdf.

We’re not saying that being careless about cave con-
servation might end up with you stranded at the bottom 
of a really deep pit at the back of a really long cave. But 
you never know… 

Learning about Caving and Cave Rescue

Local chapters of the National Speleological Society, 
the NCRC’s parent organization, are called Grottoes. If 
you want to learn more about caving in general, contact 
your local NSS Grotto. To find the Grotto nearest you, 
go to https://caves.org/committee/i-o/grottos/new_
grotto_page-v2.shtml. Ask about beginner caving trips.

The Appalachian Search and Rescue Conference 
(ASRC) has for decades had a cooperative agreement 
with the Eastern Region of the National Cave Rescue 
Commission (NCRC) to provide support for cave 
rescue operations. Some ASRC Groups and other mid-
Appalachian SAR teams are primary responders for cave 
rescues, and conduct their own cave rescue training. 
(The ASRC’s Allegheny Mountain Rescue Group and 
Mountaineer Area Rescue Group are first-response cave 
rescue teams, and other ASRC Groups are considering 
offering this capability.) 

However, the National Cave Rescue Commission is 
the primary organization offering cave rescue training.

NCRC offers one-weekend Orientation to Cave Rescue 
classes that combine lecture, hands-on practice and a 
mock in-cave rescue. Even if you’re just going to provide 
above-ground support, this is the bare minimum of 
training you should get under your belt first. 

If you are interested in more in-depth cave rescue 
training, NCRC offers weeklong training classes of dif-
ferent levels. For more information, check the NCRC 
website at: http://ncrc.info/. 

The Ridge and Valley Province 
 Field I 

Having had our fill of commercial caves for now, we 
head back northeast to Harper’s Ferry. Back on the C&O 
Canal towpath, we head across the Great Valley, which 
takes us 40 miles due to the meanders of the Potomac 
River. At about 100 miles from DC, we approach 
another ridge, parallel to the Blue Ridge behind us. 
This is North Mountain. Further south where it’s bigger 
it’s called Great North Mountain. It’s the first of many 
parallel ridges that form the Ridge and Valley province 
of the Appalachians. The number of ridges and val-
leys depends on how and where you count them, but 
right here there are about maybe 12-15 ridges. The river 
meanders back and forth, breaking through ridge after 
ridge, often in a deep valley. It’s very rural here, and not 
much if any sign of civilization. There’s plenty of wildlife 
to see in all seasons. One of the highlights of this part 
of the canal is at about 150 miles from DC, where you 
reach the Paw Paw Tunnel; even in the hottest summer, 
it’s always cool inside this 3,118-foot unlit tunnel. Don’t 
ride into it without stopping to let you eyes adjust to the 
dark. 

As shown in the archival aerial picture, it cuts off a 
number of meanders. The tunnel and the nearby town 
are named after the Pawpaw tree, a native fruit tree 
which is quite tasty; until recently, it hasn’t been culti-
vated as it needs to be eaten or processed soon after it’s 
picked. If you’re here in late August to mid-September, 
you should see if you can find some to eat. The taste is 
pleasantly unique. 

We get to Hancock, Maryland, the first sizeable civi-
lization since Harpers Ferry. We’d been tipped off that 
Buddylou’s Eats Drinks & Antiques, about 50 feet off the 
trail here, is a good place to eat. You stop there, and eat 
out on the deck where there is a good view of your bike 
and gear. The food is as good as advertised.

At mile 161, we pass Lock 70, which is pictured on a 
previous page. There is a good off-the-main-roads route 
from Pittsburgh to DC and points south in Virginia 
that leads right past Lock 70, and I often stop here for a 
break. There are porta-potties and some picnic tables, 
and we often stretch our legs by walking a mile or so up 
the towpath to Lock 71 where there are a just amazing 
numbers of turtles on the fallen trees in the partially-
watered canal. 

https://caves.org/brochure/Guide_to_Resp_Caving.pdf
https://caves.org/brochure/Guide_to_Resp_Caving.pdf
https://caves.org/committee/i-o/grottos/new_grotto_page-v2.shtml
https://caves.org/committee/i-o/grottos/new_grotto_page-v2.shtml
http://ncrc.info/
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One fine late summer afternoon, while driving back 
to Pittsburgh from Virginia, I realized that I would 
arrive in the Pittsburgh area at rush hour. And I live 
on the far side of Pittsburgh. So I stopped at Lock 70, 
strung my Hennessey Hammock in the shade between 
two trees, and laid down in it (on top of it, really) to 
ponder alternate routes. About two hours later, I woke 
up and realized it wouldn’t be rush hour when I reached 
Pittsburgh. What a delightful way to solve the problem!

Ten miles or so beyond Lock 70, you reach the 
upstream end of the canal at the city of Cumberland, 
Maryland, nestled at the western side of the Ridge and 
Valley province, right before the Allegheny Front.

Even though the C&O Canal stops here, there are 
a series of abandoned railway grades that now form a 
bike trail all the way to Pittsburgh: the Great Allegheny 
Passage. Most people do it the other way ‘round from 
what we’re doing, as Pittsburgh is higher than DC. 

But we will – in a bit – gird our loins and head up the 
Allegheny Front. In the first 16 miles, from Cumberland 
to Frostburg, you climb from 601 feet to 1801 feet. 
But it’s not over yet; from Frostburg to near Deal, 
Pennsylvania, you climb up to the Eastern Continental 
Divide at 2,392 ft. 

But first, let’s learn more about the Ridge and Valley 
Province through which we’ve been biking. This central 
portion of the mid-Appalachians the result of rug-
crumpling. If you push on the edge of a large rug, it 
crumples into a series of parallel ridges and valleys. This 
same effect caused the Ridge and Valley Province. 

The primordial giant Appalachian Mountains eroded 
east to spread out and form the Coastal Plain, but they 
also weathered west into a great inland sea back in dino-
saur times. These layers of sediment, interspersed with 

plant material that would become coal and oil, gradually 
became compressed into sedimentary rock. When the 
eastern edge of North America ran into another con-
tinent (oops), these layers got pushed east into what’s 
now the Blue Ridge, crumpling and forming the parallel 
rug-crumple ridges of the Great Valley and the Ridge 
and Valley Province. 

Just to the west of the Ridge and Valley Province 
is the Allegheny Plateau, the highest part of the 
Appalachians around here. Here, instead of crumpling, 
one rug rode up over the other, keeping the sedimentary 
layers flat, what geologists call flat-bedded.

To postpone the pain of that climb, you decide 
to cycle the long valley heading southwest from 
Cumberland. After miles of fairly-level cycling along 
back roads, always with the Allegheny Front looming to 
your right, you end up at a little place in West Virginia 
called Mouth of Seneca. Looking east from Mouth of 
Seneca, you can see that the sedimentary layers here 
are tilted quite vertically. A resistant layer sticks way 
up from the edge of a mountainside. It’s called Seneca 
Rocks and it’s a magnet for rock climbers. 

In the Appalachians, as a general rule, you can get to 
the top of any cliff by hiking and rappel down to rescue 
someone. As at Maryland heights at Harper’s Ferry, you 
might need a very, very long rope, but you can do it. The 
south peak of Seneca is the exception. The two easiest 
routes to the summit are called The Old Lady’s Route 
and the Old Man’s Route. Both are rated as 5.1 climbs, 
which means you need a rope and some protection and 
you have to lead-climb multiple pitches above your 
belayer putting in protection anchors along the way. But 
5.1 is the easiest of such climbs; 5.2 is a bit harder, 5.3 
harder yet, and so forth. In college, I once had a cast on 

Seneca Rocks, West Virginia
Vertically-oriented erosion-resistant sedimentary rock layer. The original on Wikimedia Commons has climbing routes noted as an overlay.

Licensed under the Creative Commons Attribution 3.0 Unported license via Wikimedia Commons, courtesy user Jarek Tuszynski.



62   

Geography        Allegheny Front          

my right thumb, wrist and forearm (I had broken my 
thumb metacarpal, it still has a bump on it today), but 
went on a scheduled climbing trip anyway. I climbed 
Old Man’s, and actually found it easier with the cast 
on. There are a few places where you need to do what’s 
called a fist jam – put your hand in a crack and then 
make a fist to jam it in there – but I found that a cast 
jam worked much better and was much less painful. 

In the old days, we used to pay Buck Harper of 
Harper’s General Store to camp on his land or maybe 
even sleep on his porch if it was raining. Things are 
much more civilized now, with an official visitor center 
and a paved parking lot. We can’t leave off talking about 
climbing at Seneca without mentioning The Gendarme. 
The first Gendarme was a rock pillar sticking up in the 
middle of the gap between Seneca’s South and North 
Peaks, known as The Gunsight. I guess it looked like 
a French police officer to someone. The first recorded 
ascent was made in September 1908, and people 
always like to get pictures of themselves on top. But on 
Thursday, October 22, 1987, at 3:27 p.m., it fell off the 
mountain. Nobody was hurt.  

The other Gendarme is the climbing shop and school 
in Mouth of Seneca started by John Markwell and Steve 
Richards in 1971. Unlike its namesake, it is still there 
today. Given the number of gym-climbers who go to 
Seneca to lead-climb for the first time, and have learned 
all about lead-climbing equipment but forgotten to learn 
about the weather, or to bring headlights to get off the 
mountain after dark, and the like, a lot of interesting 
rescues have occurred here. As far as technical rock 
rescue, Markwell had more and better stories to learn 
from than anyone else I ever knew, including people 
the summer I lived at Camp 4 (aka Sunnyside Camp) in 
Yosemite National Park. The guides at Seneca who carry 
on his tradition probably have the second-best stories. 
Buy them a beer sometime and ask them to tell stories. 

Now for a bit of geology. The rock of the original 
rug-crumple ridges was weaker than that of the original 
valleys, as the rock was stretched and cracked at the top, 
so these ridges eroded quickly. But in the valleys, the 
top rocks were compressed and stronger, and resisted 
erosion better. So what were the valleys, after millions of 
years of erosion, became today’s valleys. The best place 
to see this from a car is to go to Hancock, Maryland 
and head west on I-68 for about 9 miles, where there is 
a deep cut in the ridge of Sideling Hill. There is a place 
where you can pull off the interstate and walk up a short 
trail to see the U-shaped sedimentary layers that form 
Sideling Hill. 

Geologists call this U-shape a syncline. They call the 
opposite up-fold an anticline; I memorized this in geol-
ogy class by seeing that the A of anticline looks like that 
up-fold of the rug, and the syncline is where the rocks 

sink (“sinkline”). Sort of like how in caves, stalactites 
stick tight to the ceiling (tight to the C) and stalagmites 
rise from the ground (with a G). 

There used to be a little museum here, but they closed 
it and moved all the exhibits into Hancock to bring 
more business to the town. Boo, hiss. On the other 
hand, we stop by and eat at Buddylou’s Eats Drinks 
& Antiques or Weaver’s Restaurant and Bakery there 
whenever we come this way. Both recommended over 
Park-N-Dine which however is acceptable and can 
handle bigger groups. 

And now our detour is over, we’re back in 
Cumberland, and it’s time to take a deep breath and 
attack the:

Allegheny Front and Allegheny Plateau 
 Field I 

There were plans to extend the C&O Canal from 
Cumberland to Pittsburgh, but the expense of the Paw 
Paw Tunnel persuaded people to give up on this idea. 
Looking west from Cumberland you can understand 
why. You are staring at something called the Allegheny 
Front. In the Ridge and Valley province, the sedimentary 
layers coming in from the west crumpled to form ridges, 
West of Cumberland, though massive layers of sedi-
mentary rock that had been pushed in from the west, 
stayed intact and overrode the continental plate coming 
in from the east. Being flat, they were more resistant 
to erosion than the crumpled layers in the Ridge and 
Valley Province. Thus, this area stayed higher than the 
land to the west or the valleys to the east. And you are 
staring at the eastern edge of that erosion-resistant 
plateau. 

The western end of the canal in Cumberland is at 
an elevation of 610 feet (186 m) above sea level. But 
just to the west, the top of the Allegheny Front, where 
Interstate 68 crosses Big Savage Mountain 10 miles west, 
is at 2800 feet (853 m). And the main/highest part of 
the Allegheny Plateau extends another 50 miles (80 km) 
towards Pittsburgh, mostly staying at an elevation of 
over 2000 feet (600 m). And, to those constructing the 
C&O Canal, the expense of a 50-mile tunnel didn’t seem 
in the cards.

This highest part of the Allegheny Plateau extends 
west from here for about 50 miles. It extends from Big 
Savage Mountain to Laurel Ridge and then Chestnut 
Ridge, gradually dropping in elevation as you get past 
Laurel Ridge. Due to the elevation, it’s always colder 
here than to the east or the west. 

Some of the sedimentary layers here are coal, and 
often close to the surface. These coal seams extend 
south and west, at gradually lower elevations, through 
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West Virginia to the end of the Allegheny Plateau in 
Ohio and Kentucky. That these seams are close to the 
surface make the area prime territory for strip-miners, 
and mountain-top-removal miners. To the north, the 
western edge of the high part of the Allegheny Plateau 
is called Laurel Ridge or Laurel Hill or Laurel Mountain 
and the general area is called The Laurel Highlands 
which delights my daughter Laurel. 

I guess this is the time to talk about mountain laurel, 
which of course is found in abundance throughout 
the Laurel Highlands, but also throughout the central 
Appalachians. Justly famed for its glossy dark-green 
leaves and pinkish-white blossoms in the late spring, 
the most important aspect of this plant is that the 
slow-growing branches of this shrub or small tree are 
quite similar to wire rope made of a fine spring steel. 
They bend but they don’t break, and it’s hard to cut 
them as well. Trying to get through a thicket of laurel is 
hard if not impossible. And it will laugh even at a good 
machete such as a long reach Woodman’s Pal, which I 
use for trail-clearing all the time. To cut through it you 
need good loppers and a lot of elbow grease. 

I should mention my daughter’s 9th birthday. As my 
family and my sister’s were sitting around the din-
ing room table. She opened her first big present, an 
American Girl doll. She then opened her second big 
present, a Woodman’s Pal machete. My sister’s family 
was aghast. “What is that!? A Mediæval weapon?” But 
Laurel said “Great! Now I don’t have to steal yours all 
the time when we’re clearing trails!” Although it won’t 
work well on laurel or rhododendron, a Woodman’s 
Pal works quite well on multiflora rose, greenbrier and 
other brambles such as blackberry bushes. Step on the 
jagger-bush stem, place the hook of the Woodman’s Pal 
under it near the root, and pull up, severing the stem. 
Then put the hook under the middle of the stem and 
flip it off your trail, all without getting your hands near 
those thorns.

And if we’re mentioning laurel, we have to mention 
its cousin, rhododendron. The leaves are similar to 
mountain laurel, but bigger; the blossoms are similar to 
mountain laurel but bigger; and the branches are even  
thicker, stronger and more springy.

To the south in West Virginia is the highest part of 
the Allegheny Plateau. The 4000-foot plateau of the 
Dolly Sods wilderness area even has alpine meadows. It’s 
controversial whether this area is really at timberline or 
not. There is some talk that the meadows may have been 
maintained by controlled burns since the earliest time, 
and the Forest Service is considering controlled burns 
again to maintain the meadows. But I can tell you since 
my earliest visits to this area in my teens to more recent 
visits, the trees are much taller and they are encroaching 
on the meadows, so the views are not what they once 

Mountain Laurel
Along Laurel Prong Trail, at The Laurels, during a hike with my 

daughter Laurel, in Shenandoah National Park, June 2007

Rhododendron Leaves
Rhododendron leaves are about twice the length of mountain 

laurel leaves, and blossoms are about twice as big. 
Licensed under the Creative Commons Attribution-Share Alike 4.0 International 

license via Wikimedia Commons, courtesy user David Stang.

Blooming Rhododendron
This is Rhododendron Maximum, also known as Great Laurel, 

Great Rhododendron and Rosebay Rhododendron
Licensed under the Creative Commons Attribution-Share Alike 4.0 International 

license via Wikimedia Commons, courtesy user Syrio.
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used to be. I think it is really global warming, though, as 
the same thing is happening at Spruce Knob, a few miles 
to the south, and the highest point in West Virginia at 
4,863 feet. When I first visited in 1967, the spruce trees 
on the top were no higher than my knee, and mostly 
smaller, the twisted high-altitude versions Germans call 
krumholtz or krumhmoltz. There were views every-
where on the summit. But now, the only view is if you 
climb a tower to get above the spruce trees. 

In this highest part of West Virginia, the winters can 
be impressively severe. And given the prevailing winds 
are from the west, this area is sometimes know as the 
“land of the one-sided pine trees” as branches tend 
to grow mostly on the down-wind side of the trees. 
Indeed, the original logo and patch of the West Virginia 
Highlands Conservancy featured one of the one-sided 
pine trees. We’re not high enough or far enough north 
to get glaciers or permanent snowfields, but sometimes 
there are patches of snow here into May. And in the 
lower reaches, particularly in the valleys, are not only 
the omnipresent mountain laurel but vast thickets of 
rhododendron to daunt even the most fearless field 

team. 
In 2007, the Appalachian Search 

and Rescue Conference was doing 
most of the work of running a mas-
sive search for Jacob Allen at Dolly 
Sods. A 16 year old, severely autistic, 
nonverbal but otherwise healthy boy, 
he was found only after hundreds of 
people had been searching for days. 
He was found under a rhododendron 
thicket; to reach him, searchers had to 
belly-crawl a significant distance. 

I remember my first real experience with rhodo-
dendron; we were on a winter backpacking trip at 
Otter Creek Wilderness, not far from Dolly Sods. I 
was skirting the edges of a stream crossing, looking for 
the best way across. I tried to push my way through a 
rhododendron thicket and the next thing you know, I 
was hanging by my frame-pack with my feet about a 
foot above the ground. I had to undo my hipbelt, fall to 
the ground, and then struggle to pull my pack back out 
of the rhododendrons, which resisted my pulling until 
they suddenly let go and I again fell to the ground with 
my pack on top of me. Rhododendrons two, Keith zero.

Altitude, Vegetation and Weather 
 Field I 

This is a good time to talk a bit more about vegetation. 
Because in the higher elevations of the central and 
southern Appalachians, the growing season is short 
enough that many species that flourish at the lower ele-
vations, in what’s generally called the eastern deciduous1 
forest, or the oak-hickory forest, can’t grow up here. 

Probably the most dramatic way to experience this 
effect is to drive to Dolly Sods Wilderness to drive one 
specific road there. (We’re now planning for what to do 
some weekend after the bike trip.) Get to Petersburg, 
West Virginia. Drive west on Rt. 28 about 10 miles and, 
at Hopeville (which exists primarily in geographer’s 
imaginations) turn right, north, on route 28/7, Jordan 
Run Road. In just a tad under a mile, there’s a sign there 
pointing to left to Dolly Sods, but it’s small. Do not turn 
left, on Dolly Sods Road which is also Forest Road 19. . 

Instead, keep going straight, north up the valley, 7.8 
miles until you get to where you can turn left on Forest 
Road 75. Follow this dirt/gravel road up, and up, and 
up, and up the Allegheny Front, a total of 4.7 miles and 
some 2000 feet upwards. Take your time. You pretty 
much have to on a road like this, but take time to notice 
the changing species of trees the higher you go. 

As you get higher, you’ll see some white birch, 
the sort of thing you might see in Vermont or New 
Hampshire, fewer and fewer of the deciduous hard-
woods like oaks, and more of the conifers: pine and 
spruce and eastern hemlock. 

At the end of this climb, you can tell you are near the 
top, as you pass up through some minor cliff bands. You 
will suddenly find yourself at the top of the world. 

If you look back east over the climb up the Allegheny 
Front you just made, you can see down to the town of 
Petersburg 3000 feet below. But if you look to the west, 

1 “Deciduous” means trees that lose their leaves in the fall. These are 
also called hardwoods, comparing their wood to the softer wood of 
pines, spruces and related evergreen trees.

Sunrise from Bear Rocks, Dolly Sods, West Virginia 
You are looking east from the eastern edge of the Allegheny Plateau, down 
the Allegheny Front into the first valley of the Ridge and Valley province.
Licensed under a standard Creative Commons License - Attribution 3.0 Unported via 

Wikimedia Commons, courtesy user Nicolas Raymond, who gives this link: http://
freestock.ca/americas_g98-autumn_dolly_sods_sunrise__hdr_p5910.html.

http://freestock.ca/americas_g98-autumn_dolly_sods_sunrise__hdr_p5910.html
http://freestock.ca/americas_g98-autumn_dolly_sods_sunrise__hdr_p5910.html
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this highest part of the Allegheny Plateau extends off for 
miles in a vista of alpine meadows filled with blueberry 
bushes (a great place to be at the end of the summer or 
in early fall), one-sided pine trees, and beaver ponds. It’s 
as if you suddenly found yourself transported to Nova 
Scotia or Iceland. The area is called Dolly Sods, a cor-
ruption of the name of an early settler family’s German 
name, Dahle. This specific place is called Bear Rocks, 
and for many, it’s a magical sort of place. Many couples 
have been married right here. 

Cumberland to Big Savage Mountain 
 Field I 

We had paused in Cumberland to talk about Dolly Sods. 
Now that we’ve discussed altitude, vegetation, weather, 
surviving a group hypothermia emergency, and planned 
our trip to The Sods, it’s time to get back to our bicycle 
trip. 

We have reached the western end of the C&O Canal, 
now a National Historical Park, at Canal Place. There is 
a National Park Service Visitor Center, a fully functional 
period-reproduction canal boat and shops.

The canal made a lot of money in its day, and con-
tributed in a major way to the western expansion of the 
United States. But its days were numbered. 

What killed the canal was the Western Maryland 
Railroad, which managed to climb up the Allegheny 
Front here much cheaper (well, less astronomically 
expensive) than a canal could. And, could carry people 
and freight between Cumberland and Washington, DC, 
faster and, eventually, cheaper. The most prominent 
building at “Canal” Place is, appropriately but a bit sadly,  
the Western Maryland Railroad Station.

The Western Maryland, in its time, was also a great 
money-maker and contributed even more to the 
expansion of the US westward. They made enough 
money to endow the Western Maryland College, which, 
confusingly, was actually in eastern Maryland, in the 
town of Westminster, halfway between Baltimore and 
Gettysburg, Pennsylvania. 

But this particular railroad didn’t survive the period 
of the 1960s through 1991, when long-haul trucking 
and passenger cars over Interstate highways killed the 
railroad line between Cumberland and Pittsburgh. 
Pittsburgh was originally the main terminus of rail traf-
fic, as it was at the head of the Ohio river, and allowed 
transfer to large riverboats plying the route between 
Pittsburgh and New Orleans on the Gulf Coast, as they 
do today. 

After the demise of the Western Maryland Railroad, 
its namesake college found a new benefactor and 
became McDaniel College, one of the forty “Colleges 

North American Water Divides
Includes the Eastern Continental Divide

Licensed under the Creative Commons Attribution-Share Alike 3.0 
Unported license via Wikimedia Commons, courtesy user Pfly.

Exiting West End of Big Savage Tunnel
Licensed under the Creative Commons Attribution 2.0 Generic 

license via Wikimedia Commons, courtesy user Hhm8.
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that Change Lives” (https://ctcl.org/), mostly small col-
leges and universities that are noted for, among other 
things, the high quality of their undergraduate educa-
tion. My daughter Laurel, a reviewer and contributor to 
this chapter, goes to college there. 

Gradually, this abandoned railroad grade was trans-
formed into one of the most famous rail-trails in the 
world: the Great Allegheny Passage over the Allegheny 
Plateau between Cumberland and Pittsburgh.

You look up at the climb and take a deep breath. 
It’s a half-mile of vertical, not horizontal, distance. 
Horizontally, it’s 25 miles of continuous uphill. Luckily 
it’s a cool day with a breeze. You’re also lucky that this is 
not a mountain-bike trail that requires standing up on 
your pedals in your lowest gear. It’s a rail-trail, an old 
railroad grade repurposed as a bike trail, with a maxi-
mum grade of 1.5%. Still, it’s a long uphill grind.

But wait… in front of the Western Maryland Railroad 
Station is a train. A live, idling steam engine, with pas-
senger cars behind it. 

Have you ever heard of railfans? Well, you know the 
kind of people who have giant model railroad sets in the 
basement? Railfans are like that but on steroids. 

They are privileged to count among their numbers 
Antonín Dvořák, the Czech composer. He was obsessed 
with railroads to the point that his friends were con-
cerned for him. One of the main reasons Dvořák came 
to the New World was to ride on North American rail-
roads. You can thank the railroads for the New World 
Symphony. Indeed, the beginning of the fourth move-
ment sounds like a steam engine starting up as it pulls 
out of a train station.  

Some railfans are dismissive about model railroads. 
They like to work on real railroads. As a result, the mid-
Appalachians have a number of scenic railroads, kept 
functioning by dedicated groups of railfans. What you 
see before you is the Western Maryland Scenic Railroad 
(https://en.wikipedia.org/wiki/Western_Maryland_
Scenic_Railroad, https://wmsr.com/).

Going into the ticket office in the train station, 
you find out that (a) this railroad parallels the Great 
Allegheny Passage for the first 16 miles, up to Frostburg, 
where it turns around and heads back to Cumberland, 
and (b) yes, you can buy a one-way ticket for you, your 
bike, and your bike panniers and trailer.

The mid-Appalachians are crisscrossed by innumer-
able railroads. Some of them are abandoned and turned 
into rail-trails like the Great Allegheny Passage. Many, 
however, are still active, and trains travel some of them 
at speeds up to 90 miles per hour (145 kph). 

Throughout the mid-Appalachians, but particularly 
on the Allegheny Plateau, you will find valleys and 
ravines that are roadless but have traversed by railroad 
tracks. If you are traveling through such a ravine to or 

from a search or rescue task, it is tempting to take the 
path of least resistance: walking on the railroad tracks. 
Bad idea. Bad, bad idea. 

With trains traveling so fast, and unable to slow down 
when and if they see you, you likely will not notice in 
time to get off the tracks. We know of at least one SAR 
team member in the mid-Appalachian area, close by the 
Great Allegheny Passage near Pittsburgh, who was hit 
by a train and killed.

If high-speed trains are traversing a search or rescue 
area, it is common for staff at Base, usually the local 
legally-responsible agency, to coordinate with railroad 
authorities to slow or stop railroad traffic in the area. 
For the death by train near Pittsburgh, this had indeed 
happened during the search. 

Once the search was suspended without a find, 
though, the local law enforcement agency notified the 
train authorities that normal speeds and traffic could 
resume. The policy for all Appalachian Search and 
Rescue Conference Groups and many other SAR teams 
is to only respond at the request of the local responsible 
agency (RA), also known as the agency having jurisdic-
tion (AJH). 

A SAR team that didn’t follow this policy decided to 
self-deploy to the search area after the official search was 
suspended. The railroad authorities didn’t know they 
were in the area, which was likely a contributor to this 
death. 

Chapter 4, Leadership and Followership, discusses this 
and other reasons against self-deploying, sometimes 
called freelancing. 

You enjoy the ride up to Frostburg, especially 
the not-panting and not-sweating part. Arriving in 
Frostburg train depot ahead of your planned schedule, 
you celebrate by riding your bike up to the main street 
in Frostburg, and visit the Gunter Hotel, where you 
view the famous jail cell in the basement. Now part of 
a tiny free museum (you can just walk in), the jail cell 
was used by Federal Marshals escorting prisoners across 
the mountains back in the 1700s. You have lunch at the 
Princess Restaurant across the street, and then head 
back down to the Great Allegheny Passage. People in 
areas close to the trail, like Frostburg, now mostly call it 
the GAP trail for its initials. 

From Frostburg, you head up the remaining nine 
miles of the Allegheny Front climb. Once you get close 
to the top – the less said about the climb, even short-
ened by hitching a ride with a steam locomotive, the 
better – it’s noticeably cooler and a bit breezy, which is 
refreshing. 

And then you suddenly confront the Big Savage 
Tunnel. It goes through Big Savage Mountain at the 
eastern edge of the Allegheny Plateau, the top of the 
Allegheny Front, in this area. You pause, turn on your 

https://ctcl.org/
https://en.wikipedia.org/wiki/Western_Maryland_Scenic_Railroad
https://en.wikipedia.org/wiki/Western_Maryland_Scenic_Railroad
https://wmsr.com/
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bike’s front light, and head into the dark. After 3,295 feet 
(just over 1 km) of refreshing level, if dark, pedaling, 
you exit the tunnel, having passed under the Eastern 
Continental Divide. The water behind you drains to the 
Atlantic Ocean, the water ahead of you drains via the 
Mississippi River to the Gulf of Mexico. It’s all downhill 
from here! A hundred and twenty-five miles of gradual 
downhill. From 2,392 feet (730 m) at the Big Savage 
Tunnel, to 720 feet (220 m) above sea level at Pittsburgh.

The Allegheny Plateau here is not as high as south at 
Bear Rocks at about 4000 feet (1200 m), it’s only 2,392 
feet (730 m) at your highest point on this trip. Even 
though you are slowed a bit by the headwind of the 
prevailing westerlies, it is a cool headwind and you don’t 
even feel sweaty any more. Indeed, thinking about what 
we discussed with the Dolly Sods hypothermia story in 
the previous section, you realize that (a) it is cooler up 
here, (b) there is a stiff breeze cooling you off, and (c) 
you are now on the level rather than pedaling uphill. 
You stop to put on your windshell before you rapidly go 
from “way too hot” to “incipient hypothermia.”

Big Savage Mountain to Pittsburgh
 Field I 

The terrain here on top of the Allegheny Plateau is more 
rolling hills than the high ridges and deep valleys we’d 
been traversing. 

After about seven miles from Big Savage Mountain, 
we cross a broad valley on a half-mile-long (0.6 km), 
100 foot-high (30 m) trestle, the Salisbury Viaduct.1 
The views of this fertile but higher-altitude Casselman 
Valley, with the quaint towns of Meyersdale, lead you to 
stop for a while to soak in this bucolic scene.

In a few more miles, we’re biking right along the 
Casselman River, in a more narrow valley, where we 
pass through the village of Garret. where we enter 
the roadless Casselman Gorge, with only the still-
functioning and busy train tracks across the river to 
our right. A few miles later, a road crosses at the village 
of Rockwood, but as soon as we leave Rockwood we’re 
back in roadless river valley with just the train tracks 
on the other side for company. It’s all level or slightly 
downhill, the day is cool (we remember we’re still on 
top of the higher part of the Allegheny Plateau) and 

1 https://en.wikipedia.org/wiki/Salisbury_Viaduct

Johnson

Run

Bruner

Run

Youghiogheny

Bear

Run
Bear

Run

Sugar

Run

River

Stu
lls

Run

Fechter
Run

Blackberry
Run

Ru
n

Jo
na

th
an

North

C
uc

um
be

r

Ru
n

Meadow

Run

Jim
Run

Sh
ee

ps
ki

n
Ru

n

Rock
Spring

Run

Lick

Run

Cam
p

Run

Ri
ve

r

Laurel

Run

Run

Long

Yo
ug

hi
og

he
ny

D
rake

Run

La
ure

l
Run

Branch

Waterfall

Waterfall

Cucumber
Falls

Cascades
Waterfall

Wetland
   Treatment
     System

H
I
L
L

L
A
U

R
E
L

G
reat

Allegheny

Passage

Bike

Tr
ai

l 

Trail 

La
ure

l

H
ig

hl
an

d

Exit
91

Exit 14

Confluence

Chalk Hill

Dunbars

Uniontown

Connellsville

Normalville

Farmington

Rd.Chalk Hill Ohiopyle

-

SR

1055

Sugarlo
af

Rd.

2012

SR

20
17

SR

SR

2014

M
ap

le
Su

m
m

it
Rd

.

Rd.
M

tn. 
Kings

Jim

Rd.Town

Tr
en

t
Rd

.

281

281

653

653

281

381

711

201

51

857

381

381
711

31
711

31

819

43

201

31

711

219

40

40

40
119

119

BUS
40

ALT
40

6868

7070
7676

      To Acme    To Pittsburgh      To Somerset

                         To Som
erset                                To Scu

llto
n

 

 T
o

 U
le

d
i  

To
 B

ro
w

n
sv

ill
e 

 T
o 

Pi
tt

sb
ur

gh
   

   
   T

o 
Fl

at
w

ood    
    

    
    

    
     

     
To Scottd

ale    To Greensburg

              
     To Accicant, M

D     T
o Frostburg, M

D

            To Brandonville,WV     To Morgantown, WV

 To
 Sm

ith
field

  To Fairchance

N

OHIOPYLE
Laurel

Ridge

Laurel
Hill

VIRGINIA
MARYLAND

PENNSYLVANIA
WEST

Kooser

Youghiogheny
Lake

Youghiogheny

River
Casselm

an

River

381

381

281

40

N

1/2 1 KILOMETER0 1/2

1/41/2 1/2 MILE0

5

3

6

7

4

1

2

1800
1900

CONTOURS ARE ON 
100 FT. INTERVALS

Hiking Trail

Cross-country Skiing
Recommended

Snowmobiling

Horseback Riding

Trail Shelter

Great Allegheny Passage
Multi-use:
Hiking, Biking

Multi-use Trail: Hiking,
Mountain Biking

Laurel Highland Trail

TRAIL INFORMATION

Park Office

Contact Station

Train Station
Visitor Center

Blue Symbols Mean ADA Accessible

Public Phone

First Aid Station

Amphitheater

Restrooms

Food Concession

Private Boaters Changehouse
 & Showerhouse/Restrooms

Picnic Area

Picnic Pavilion

Organized Group Tenting

Camping

Sanitary Dump Station

Overlook

Sledding

Climbing Area 

Fishing Area

Rapids

Parking Paved

Parking Unpaved

Equestrian Parking

State Highway

Hard Surface Road

Unpaved Road

State Park No Hunting

State Park Hunting

Ferncliff Natural Area
Archery Hunting Only

                  GPS Coordinates

        Decimal Degree Lat. Long.

  1.  Ohiopyle State Park Office

        and Laurel Highlands Falls

         Area Visitor  Center

        39.86813,  -79.49430

  2.  Train Station

        39.86984,  -79.49184

  3.  Kentuck Campground

        39.88783,  -79.49427

  4.  Tharp Knob Picnic Area

        39.86996,  -79.50733

  5.   Sugarloaf Area

        39.83187,  -79.45832

  6.   Ramcat Launch

         39.82632,  -79.37891

 7.   Bruner Run Take-out

         39.92653,  -79.48758

2000

2000

2000

2000

2000

2000
2100

1900 18
00

1800

1800

1800

1900

1700

17
00

1800

18
00

1800

19
00

1900

1600

1700

17
00

1700

1700

16
00

1600

1500

1500

1500

1500 1500

1500

1400

1400

1300
1300

13
00

1600

1600

1600

1700

1700

1700

1800

1800

1800

1900

1900

2000

2000

2000

2100
2200

2300

2200

20
00

1900

18
00

1700

1600

1500

1500

1600

1700

1700
1800

1800

1900

20002100
2200

2300

2400

2500

2600

2400

2400

2400

2500

2500

2100
2200

2300

1900

1400

1400

1300

1300

14
00

1300

12
00

1400
1300

16
00

15
00

15
00

1400

1300

1200

1200
1300

1400

1500

1100

1400

1600

1600

1600

16
00

1600

1600
1700

18
00

1900

2000

20
00

2100

2200

2300

1500

2100

2100

22
00

2200

2200

2300

2300

1900

1800

1800

1800

1700

1600

1800

1800

1800

1800

2000

2000

2000

2100
2200

2400
2500

2500

2500

2500

2600

2400

2300

2200

2100

2500

2600

2400
2300

2200

2600

2700

2700

2700

2700

2800

2900
2900

2800

2800

2100

18
00

1900

1900

1900

1900

1900

1700

1700

1700

1700

1700

1700

1500

1500

1700
1900

2000
2200

2400

2500

20
00

1900

2600

2700

2800

1600

17
00

1800 1900

2000
2200

2400

1400

1400

1400

1600

1600

1600

1600

1500

1500

1600

1600

1500

1500

1600

1600

17
00

1900

19
00

1600

1500

15
00

1500

21
00

2200

2400

1800

2100

2000

1800

2000

1500

1500

1700

1500

1700

1600

1400
1500

1600

17
00

18
00

20
00

15
00

20
00

1500

20
00

25
00

1500

1400

1300

1200

1600

1600

2500

20
00

2000

2500

2400

2300

1700

16
00

2000

2000

2100

2200

2300

2400

2500

1700

1800
19

00

2200

2000

2000

22
00

1900

1700

Water

Bruner Run,
Boater Take-out

Old Mitchell
Place

Fire Tower
Heliport

Cucumber Run
Picnic Area

Guided Raft Tour
Check-in & Parking

Softball
Field

Loop, Take-out

Kentuck
Campground

Cross-country
Ski Area &

Sproul Trail

Bear Run
Center

Entrance to
Fallingwater

Middle Yough, 
Boater Take-out & Trailhead

Slides

Baughman
Rock

Ranger Station

X

Sugarloaf
Snowmobile &

Mountain Bike Area

Ramcat
Launch Area

& Trailhead

Firetower
 Lower Yough Launch Area

Tharp
Knob
Picnic
Area

Playground

Kentuck Knob

STATE GAME
LANDS   51

STATE GAME
LANDS   51

FERN
CLIFF

N
ATU

RAL AREA

BEAR  RUN
NATURE
RESERVE

STATE       GAME      LANDS       111

SGL   265

S.G.L.
  51

Hike/Bike Trail Continues
to McKeesport, 55 Mi.

To Chalk 
Hill &

US 40, 5 Mi.

To Normalville 
& PA 711, 8 Mi.

Sugarloaf
Knob
Elev. 2640'

THE  FLATS

KENTUCK

To PA 653 &
Laurel Highlands  

Hiking Trail    

CAVE
HOLLOW

Elev. 
2920'

To Confluence 
1-1/2 Mi.

River Elev.
1280'

Bike/Hike
Trail
Continues to
Con�uence,
approx. 2 Mi.

River Elev. 980'

To
Dunbar

To Farmington
& US 40, 4 Mi. Rev. 2/5/16

To Addison

To Farmington

To 
Pa 40

SO
M

ERSET

FAYETTE

CO
U

N
TY

CO
U

N
TY

Beech
Loop

M
itc

hell
Tr

a
il

Ru
n

Tr
ai

l

Kentuck
Trail

Sproul
Trail

B
ee

ch
Tr

a
il

Kentuck

Trail

Tr.

  Meadow
 Run
Trail Sugarloaf

Trail

Baughman Trail

Laurel
Highlands

Trail

G
orge

G
reat

Great

Allegheny

Passage

G
reat   

Alle
gheny

Pa
ss

ag
e

Gre
at

Passage

A
llegheny

Sugar Run

Trail

M
cC

une
Tr

ai
l

Pressley

Tra
il

Ridge

Albert

Mrs

S. F.

Jonathan 

G
re

a
t  

 G
org

e 
   

    
Tr

.

Su
g

a
rl

o
a

f

Tr
a

il

Sugarloaf

Baughm
an

Tr.

Trail

    
Su

garlo
af/Baughman

Kiester Tr.

OHIOPYLE

No Bicycles or 
Pedestrians Allowed
(Road Very Steep & Narrow)

Br
u

n
er

 

Road

Run

Sugar 

Road

Greenbrie
r 

Kentuck  Road

Dunbar Road

Road

SR 1055

C
h

al
k 

H
ill

  -
  O

hi
op

yl
e 

Middle

Ridge Rd.

T-
46

3

Road

Hill

H
o

llan
d

T-796
C

am
pground Rd. 

SR 2019

Kentuck

Road

T-5
23

King

Road

Sugarloaf

SR 2012

Road

Grover
Road

G
as

W
ell

Road

SR 2011

Dinnerbell  Rd 

Silbaugh
Road

Active  RR

(High Clearance
Vehicles Only)

(High Clearance
Vehicles Only)

T-868

Rock

Spring
Road

T-
84

4 T-523

Hall
Rd.

M
ap

le
Su

m
m

it

Ro
ad

SR 2017

T-
52

7

Bu
rn

sw
or

th

Ro
ad

T-896

Bidwell

Ro
ad

Lytle
Road

Fire

To
w

er

SR 2012

Road

Rd
.

Ra
m

ca
t

Ro
ad

2

1

Trail

G
orge

G
reat

Ferncliff

Tr.

O
akw

oods

Fernw
ood

Trail

Tr.

Loop 
Take-out
Trail

Ferncliff

Tr.

Ferncliff

Tr.

Buffalo
   Nut
    Tr.

Tr.

HighPoint

L.H.H.T.

Loop, 
Take-out

Lower Yough
      Launch Area 

Borough of

Ohiopyle

Borough of
Ohiopyle

Overnight
Parking

FERN
CLIFF   N

ATU
RAL   AREA

High
Bridge

Low
Bridge

Park Office &
Laurel Highlands

Falls Area
Vistor Center

Backpacking
Trailhead

Cucumber
    Rapid

Camel &
 Walrus
   Rapid

Entrance
   Rapid

Eddy 
Turn
Rapid

Dartmouth
    Rapid

Railroad
Rapid

Waterfall

YOUGHIOGHENY

RIVER

0                                  .25 KILOMETER

0                                                         .25 MILE

1400

1300

12
00

1400

1200

1200

17
00

1200

1300

1300

1200

12
00

13
00

1500

N

See Enlargement

OHIOPYLE STATE PARK

ENLARGEMENT

Ohiopyle State Park
http://elibrary.dcnr.pa.gov/GetDocument?docId=1737407&DocName=OHIO_ParkMap.pdf

Public domain, PA DCNR

https://en.wikipedia.org/wiki/Salisbury_Viaduct
http://elibrary.dcnr.pa.gov/GetDocument?docId=1737407&DocName=OHIO_ParkMap.pdf


  69

 Geography        Allegheny Front        Big Savage Mountain to Pittsburgh

we’re making good time. A few miles further, we see the 
village of Casselman on the other side of the river, but 
there’s no way to get there from here, no bridge over the 
river.

Then, back into the river valley with the active tracks 
on the other side but no roads. We zoom pass the village 
of Markleton without even slowing down, and head 
back into the Casselman Gorge. To break up the monot-
ony and short-cut a river meander, we cross the river on 
a trestle, go through the Pinkerton Tunnel, unlit very 
cool both temperature-wise and railroad-wise, 849 feet 
(259 m) long. then back across to our side of the river.

Several miles later, we cross a trestle to the right side 
of the river, and reach civilization of a sort: there is a 
road and what looks like a school. We’ve come into the 
town of Confluence, where the Casselman River emp-
ties into the Youghiogheny River. That’s pronounced 
“YAWG-hee-oh-GAY-nee” or “Yawg” for short. A couple 
of miles further, we enter Ohiopyle State Park. This sec-
tion of the Youghiogheny is reportedly the most popular 
whitewater destination in the eastern US. As we bike 
into the park, our companion B&O Mainline on the 
other side along with a park road.

After about 10 miles of easy cycling through the 
Yough Gorge, and running into increasing numbers 
of hikers and bicyclists, and we arrive in the town 
of Ohiopyle in the center of the park. It being a nice 
summer day, you cycled past masses of people in this 
whitewater river, in rafts, in kayaks, and in C1 and C2 
whitewater canoes, and milling around at the put-in and 
take-out areas you pass.

Warning: if you stop to chat with people at the 
take-out, don’t ever call a whitewater canoe a kayak. 
You will subject yourself to an hour-long harangue not 
only about the differences between the two but also the 
many, many, many reasons why whitewater canoes are 
far superior.  

You say to yourself under your breath that this is 
obviously a really big center for outdoor recreation. 

Just across the river is the southern end of the Laurel 
Highlands Trail, a deluxe 70-mile backpacking trail 
along the ridge variously known as Laurel Hill, Laurel 
Mountain and Laurel Ridge. You will learn why this 
ridge is like a temperate rain forest and more about the 
trail in Rain Shadows on page 81.

Here, cycle to the bed and breakfast you will be stay-
ing at tonight and stash the bike and trailer safely, and 
have prearranged for the B&B proprietors to give you 
a rid four miles up the road to Frank Lloyd Wright’s 
most famous building, and what in 1991, the American 
Institute of Architects called the “best all-time work of 
American architecture”: Fallingwater.1 You had booked 

1 https://en.wikipedia.org/wiki/Fallingwater

Laurel Highlands Hiking Trail Shelter 
Licensed under the Creative Commons Attribution 3.0 Unported license 

via Wikimedia Commons, courtesy user Ron Shawley.

Frank Lloyd Wright’s Fallingwater House
The “best all-time work of American architecture.”

Public domain via Wikimedia Commons, courtesy user Daderot.

https://en.wikipedia.org/wiki/Fallingwater
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a tour well in advance, which was necessary because it 
is so popular. While there, you also note the Bear Run 
Nature Reserve and its trails, with a full parking lot, 
just across the road. After touring Fallingwater, you 
get another rid seven miles further up the road to tour 
another Frank Lloyd Wright masterpiece, Kentuck Knob. 
You note that each of these has extensive grounds with 
trails.

You ponder the number of people running around in 
the great outdoors in this area, and guess that there are 
a lot of searches and rescues in this area. You’re right. 
Which is why it’s good to acquaint yourself with out-
door recreation areas, especially popular ones where the 
need for searches and rescues are likely to arise.

Returning to Ohiopyle, you spend the night and 
arise to another beautiful day, refreshed after a night 
in a real bed instead of a hammock. You mount your 
bike and continue downstream along the Yough River. 
After some 20 miles (30 km) in the forested Yough 
Gorge, with only the B&O on the other side of the river 
for company, you see signs of approaching civilization, 
most notably a big Walmart off to the left. You come 
into the town or small city of Connellsville.

You also reflect how you and the Yough River are now 
cutting through Laurel Ridge, the western edge of the 
fairly-distinct highest part of the Allegheny Plateau. You 
can tell… as you’ve been losing altitude and are in the 
gorge, it’s getting warmer and you’ve lost your breeze. 
The picnic area at Laurel Summit, just a couple of miles 
north, is at over 2700 feet (800 m) and you’re now at 
about 900 feet (275 m).

People say that back in the Gilded Age, Connellsville, 
the home of Henry Clay Frick before he built his man-
sion in nearby Pittsburgh was the richest town in the 

world. It’s now only half the size it was back then. Frick 
made his millions from producing coke, a refined ver-
sion of coal used in making steel. Connellsville may 
have been the richest place on earth as it was fueling 
the industrial revolution in the US, but due to the many 
coke ovens baking coal into coke, it was also one of the 
most polluted. The coke made here was shipped down-
rover to Pittsburgh’s steel mills. 

Frick’s Pittsburgh mansion is now a museum called 
The Frick Pittsburgh.1 Most of his land, later enveloped 
by the expanding city, is now Frick Park, one of the larg-
est and wildest urban parks, with 17 miles of hiking/run-
ning/mountain biking/horseback riding trails.2 Plenty of 
opportunities here for Pittsburgh’s emergency services 
and local search and rescue teams to practice wilderness 
type SAR within the city limits.

Leaving Connellsville, we enter the kinder (or at least 
flatter) and gentler eastern portion of the Allegheny 
Plateau. There are houses scattered alongside the GAP 
trail, and over the next 40 miles or so of mostly level 
and slightly downhill riding, you pass through innu-
merable small villages and towns: Adelaide, Liberty, 
Dickerson Run near Connellsville, and then after 
several miles without much civilization, the outskirts 
of Perryopolis, Whitsett Creek, Van Meter, and across 
the river, Smithton. It’s pleasant riding. You cross under 
the Iinterstate 70 bridges, go through West Newton, 
Collinsburg, and see Sutersville across the river. 

You can see on the map that you’re now passing 
through places, some too small to even be called vil-
lages, called Smithdale, Douglass and Blythedale, which 

1 https://www.thefrickpittsburgh.org/
2 https://pittsburghparks.org/wp-content/uploads/2020/10/
frick8.5x11map.pdf

Frank Lloyd Wright’s Kentuck Knob House
Licensed under the Creative Commons Attribution-Share Alike 2.0 Generic license via Wikimedia Commons, courtesy user Jeff Kubina from Columbia, Maryland.

https://www.thefrickpittsburgh.org/
https://pittsburghparks.org/wp-content/uploads/2020/10/frick8.5x11map.pdf
https://pittsburghparks.org/wp-content/uploads/2020/10/frick8.5x11map.pdf
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is large enough to have five streets that parallel the GAP 
trail. A fair number of people used to live in Smithdale 
and Douglass back in the day, but once the coal mines 
along here and the Frick Coke Oven in Douglass shut 
down, most people left. 

About half or three-quarters of a mile after the center 
of Blythedale, where there is a bench on the left, you 
will note the Red Waterfall on the left. This is probably 
the best example of abandoned mine drainage (acid 
mine drainage) you’re likely to see. Do not even consider 
refilling your water here. Acid mine drainage is toxic, 
it’s full of heavy metals like lead, though the red color is 
iron. Iron, in high enough concentrations, is also toxic, 
if not so bad as lead.1 Even water filters with activated 
carbon filters can get overloaded and you end up with 
heavy metal poisoning, including lead poisoning, which 
is very hard to treat. But just sitting here on the bench 
isn’t going to cause you any problems, so relax for a few 
minutes.

In the early days of mining, mines right along the 
river were the thing to own. You could mine out the 
coal, make it into coke right there and load it onto 
barges to go downstream to the steel mills of the 
Pittsburgh area. 

But once steam and then diesel powered earth-
moving machinery evolved, people made more money 
by strip mining. No more dangerous crawling under-
ground and worrying about gas explosions, or roof 
collapses. You just bulldoze the overburden (dirt and 
rock) on top of the coal seam, and then reach down and 
pick it up the coal. Like Red Waterfall that you saw, strip 
mines also cause acid mine drainage, killing fish and 
aquatic plants downstream.

Like logged-over areas, strip mines that are now 
growing up with multiflora rose and blackberry bushes 
are exceedingly difficult to search.

After a couple of miles where you’re by yourself on 
your side of the river, and all the towns are on the other 
side, you realize that you’ve now gotten into a continu-
ous urban or at least suburban area. You start seeing big 
industrial buildings on either side, and the next thing 
you know, after some nicely-built detours that no train 
ever followed, you end up in McKeesport, PA, where 
the Yough dumps out into the Monongahela River. 
From what you can see, the town is, if you want to put it 
politely, post-industrial. 

The wildland rail-trail turns into a bike path along 
roads, as you turn right to cross the last bit of the Yough 
River on the Fifteenth Street Bridge, looking up and 
down the river at all of the industrial complexes that 
still line the river. After following some streets through 
McKeesport, you start following the right bank of the 

1 https://en.wikipedia.org/wiki/Acid_mine_drainage

Monongahela towards Pittsburgh. then cross it to the 
left bank on an old railroad bridge, now with views up 
and down the “Mon” river, also lined with industrial 
complexes. Soon you pass through Kennywood Park, a 
large and still very popular amusement park that dates 
back to 1898, in the middle of the Gilded Age. There are 
views across the river to – you guessed it – more indus-
trial complexes. 

This portion of the GAP trail is through the original 
seat of America’s steel industry. During the industrial 
revolution, steel mills along the river churned out tons 
of steel to build railroads and then skyscrapers. Perhaps 
we should call it the “industrial, travel and trade revolu-
tion.” Those steel railroad ties enabled travel and trade 
like never before. 

Soon you come to the borough of Homestead, famous 
for the Homestead Strike of 1892, generally regarded as 
the birthplace of the US organized-labor movement. 

The GAP trail here detours to the right and for the 
better, it’s a dedicated bike path right along the river. 
To your left, where the tracks once led, you see the site 
of the US Steel Homestead works as you cycle past. 
Now it’s The Waterfront: vast parking lots, restaurants, 
big-box stores, garden apartments with patio doors that 
open onto the GAP trail, and a few smokestacks sticking 
up in the middle of all this creeping big-box suburbia to 
serve as a sort of museum exhibit.

You next come to a better-designed steel plant rede-
velopment called Southside Works:2 if you didn’t know 
that used to be a steel plant, you might think the contin-
uation of the city grid had been there all along. (Some 
members of the Homestead Planning Commission once 
told me confidentially that not extending the exist-
ing Homestead street grid into Southside Works was 
the worst mistake they ever made.) There are office 

2 https://en.wikipedia.org/wiki/SouthSide_Works

Strip Mines
Map of area just south of Connellsville, showing old strip mines (brown 
stippling) and more recent strip mines (purple photorevision stippling). 

Public domain, USGS

https://en.wikipedia.org/wiki/Acid_mine_drainage
https://en.wikipedia.org/wiki/SouthSide_Works
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buildings, restaurants and stores, including an REI 
where you go in and buy a few things that your bike trip 
persuaded you that you needed. And here you cross the 
river on the Hot Metal Bridge, so-named because it used 
to be used to transfer hot metal between the part of the 
steel works on the north side of the river and that on the 
south side.1

You have seen clear signs that you are in the “rust 
belt.”2 The industrial heartland of the US saw massive 
population growth and prosperity from the birth of 
railroads in the 1800s through World War II and the 
demand for wartime industrial production. But from 
the 1950s, there was decreasing demand for US indus-
trial production and foreign competition from places 
with cheap (read: exploited) labor. This industrial heart-
land, which included the mid-Appalachian areas around 

1 https://en.wikipedia.org/wiki/Hot_Metal_Bridge
2 https://en.wikipedia.org/wiki/Rust_Belt

Cleveland, Erie, Pittsburgh, Baltimore and Philadelphia, 
lost jobs and population.

Starting gradually in the 1980s, places like Pittsburgh 
were successful at reinventing themselves. In 
Pittsburgh’s case this was with “meds and eds”: biomedi-
cal science and medical research, and universities with 
particular attention to computer science and robotics, 
including artificial intelligence. 

I’m a semi-retired academic emergency physician 
at the University of Pittsburgh and UPMC (previously 
University of Pittsburgh Medical Center, now just 
“UPMC”). UPMC is now the largest employer in the 
Commonwealth of Pennsylvania, and I’ve lost count 
of how many hospitals there are in the UPMC system; 
on my UPMC EMS cellphone app, it lists 35, but that 
doesn’t count at least three in Ireland, some in Italy, and 
likely a few others that I don’t know about. 

When I moved to Pittsburgh in the 1980s, main street 
of the Lawrenceville neighborhood of Pittsburgh was 
nothing but vacant lots, cars up on cinder blocks, and 
bar-bars, the kind that you shouldn’t go into without 
backup. Now, the same street is known as Robotics Row; 
it now has multiple high-tech companies, fern bars and 
expensive restaurants.

But thinking back over the Mon Valley you just 
traversed, this new-found prosperity has not done much 
for the small towns up and down the Mon and Yough 
rivers. With the population decline, there are entire 
Pittsburgh neighborhoods that were depopulated. 

Hays is a good example. In the 1940s, there 2,200 
residents. After the military industrial plant here closed, 
people left, and by 2010, only 462 people were left. 
Houses are being razed, and the city declined an offer to 
strip mine it and develop into a racetrack and housing 
development. Instead, the city is turning it into a park, 
even larger than Frick Park. 

This decreasing population in rust belt cities and sub-
urbs and small towns means that the areas are getting 
wilder. Which means that even within city boundar-
ies and suburbs you can, and do, have wilderness-type 
searches and rescues.

The Great Allegheny Passage ends in the center of 
Pittsburgh, at The Point, where the Monongahela River 
coming north from West Virginia, and the Allegheny 
River coming south from central Pennsylvania and 
southern New York, join to form the Ohio. You cycle to 
the very tip of The Point, next to a big fountain. Nobody 
pays much attention, people cycling the GAP trail must 
be pretty common.

This junction of the Monongahela and Allegheny 
Rivers is known as the Forks of the Ohio, and the 
point of land between them known as The Point, with 
the flat area east of it, which now contains downtown 
Pittsburgh, known as the Golden Triangle.

Point of View Park, Pittsburgh 
ASRC AMRG members setting up semi-tech evac training. View west over the 

headwaters of the Ohio River through the western foothills of the Allegheny Plateau.

“Point of View” Sculpture 
Sculpture of George Washington and Seneca Chief Guyasuta, 

to commemorate their 1770 meeting here. 
Licensed under the Creative Commons Attribution-Share Alike 4.0 International, 3.0 Unported, 2.5 
Generic, 2.0 Generic and 1.0 Generic license via Wikimedia Commons, courtesy user Lee Paxton.

https://en.wikipedia.org/wiki/Hot_Metal_Bridge
https://en.wikipedia.org/wiki/Rust_Belt
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We check into a hotel, get a hot shower and a good 
non-freeze-dried dinner in the hotel restaurant, and a 
great night’s sleep. Then, the next morning, knowing 
that Pittsburgh has more geography per square foot than 
most cities of its size, we go on a self-guided architecture 
tour of Pittsburgh, marveling at some of the Art Deco 
buildings.1 

We then cross the Monongahela River on the 
Smithfield Street Bridge, stopping on the bridge to 
watch the various transportation modes we see. We see 
coal barges on the river. We see several sizes of Gateway 
Clipper river cruise ships. Across the river, we see the 
American Queen, the largest riverboat ever built, in port 
after its cruise upriver from New Orleans. 

We see a short trolley/subway train crossing the 
river on another bridge (with thoughts of Mr. Roger’s 
Neighborhood). We see train tracks along the river with 
a long freight train heading back upstream along the old 
B&O Mainline, the oldest railroad in the US.2

We enjoy an expensive but worth-it lunch in the 
Grand Concourse restaurant of the old Gilded Age3 
(1898) Pittsburgh and Lake Erie train terminal, which 
is also the headquarters of the Pittsburgh History and 
Landmarks Foundation which provided the guide for 
our self-guided architecture tour. 

We ride up the Monongahela Incline,4 built in 1870. 
This and other Pittsburgh inclines (high-angle funicu-
lar railways;5 there used to be almost two dozen, now 
there are just two) originally served to bring commut-
ing workers from their homes on Mount Washington 
(previously called Coal Hill, where the first mining of 
bituminous coal in the US began in 1762) down to the 
steel mills along the Monongahela River. Now they 
bring office workers down to the river to cross into the 
Golden Triangle on the subway, and tourists from the 
old P&LE railway station at Station Square up to the 
bars, restaurants and vistas along Grandview Avenue. 

We walk northwest along the sidewalk, downstream, 
along the edge of Mount Washington, enjoying the view 
down into downtown Pittsburgh. We note that the steep 
mountainside here is the site of an annual cleanup: the 
ASRC’s Allegheny Mountain Rescue Group and the 
Explorer’s Club of Pittsburgh rappel down and clean up 
the mountainside. Finds range from wedding rings to 
laptop computers and the occasional shopping cart.

The road trends downward, and gradually, we get 
a view west over the Ohio River. We stop at a pair of 

1 https://phlf.org/education-department/self-guided-walking-tours/
2 https://en.wikipedia.org/wiki/Baltimore_and_Ohio_Railroad#/
media/File:Baltimore_and_Ohio_RR_in_1961.jpg
3 https://en.wikipedia.org/wiki/Gilded_Age
4 https://monongahelaincline.com/, https://en.wikipedia.org/wiki/
Monongahela_Incline
5 https://en.wikipedia.org/wiki/Funicular

statues, called Point of View. It’s George Washington and 
Seneca Chief Guyasuta sitting and talking, back in 1770.6  

From here, the Ohio heads due west, then makes a 
sharp left turn, heads southwest and forms the border 
between West Virginia and Ohio. We see it cutting 
through ever-lower foothill ridges that signify the 
tapering off of the Allegheny Plateau into the Central 
Lowlands somewhere in Ohio, and signifying the west-
ern edge of the mid-Appalachians. It then wends its way 
to the Mississippi River at St. Louis and thence to New 
Orleans and the Gulf of Mexico. 

Reportedly, on this, his fifth of seven trips here, 
George Washington, no longer a military officer but 
now a farmer and land speculator, reportedly took in 
the view, and remarked to Chief Guyasuta, “What a 
great place for a restaurant!”7

✴  ✴  ✴

Geography links to lots of different sciences. We have 
talked about botany (poison ivy and multiflora rose), 
zoology (mountain lions and bees) and geology (syn-
clines and anticlines). One other field is worth mention-
ing in passing:

Sociology 
 Field I 

In his famous book American Nations: A History of the 
Eleven Rival Regional Cultures of North America, Colin 
Woodard lays out how geographical location affects our 
culture and our world outlook.

In Chapter 4, Leadership and Followership, we talk 
about the Appalachian culture and how to deal with 
people who live there. 

However, the five-state mid-Appalachian region with 
which we are concerned covers dif-
ferent of the “nations.” While people 
are relatively mobile now, compared 
with a hundred years  ago, these cul-
tures still tend to dominate in their 
home areas.

 ◆ Greater Appalachia covers the 
western half of Virginia and 
Maryland, all of West Virginia, 
the southern half of Ohio, and 
southwestern Pennsylvania 
except for the Pittsburgh 
area (but I would argue that 
Pittsburgh is at least partly 

6 https://en.wikipedia.org/wiki/
Point_of_View_(West)
7 Some cast doubt on this report.

Fair use per Wikimedia 
Commons guidelines

https://phlf.org/education-department/self-guided-walking-tours/
https://en.wikipedia.org/wiki/Baltimore_and_Ohio_Railroad#/media/File:Baltimore_and_Ohio_RR_in_1961.jpg
https://en.wikipedia.org/wiki/Baltimore_and_Ohio_Railroad#/media/File:Baltimore_and_Ohio_RR_in_1961.jpg
https://en.wikipedia.org/wiki/Gilded_Age
https://monongahelaincline.com/
https://en.wikipedia.org/wiki/Monongahela_Incline
https://en.wikipedia.org/wiki/Monongahela_Incline
https://en.wikipedia.org/wiki/Funicular
https://en.wikipedia.org/wiki/Point_of_View_(West)
https://en.wikipedia.org/wiki/Point_of_View_(West)
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Appalachian). 
 ◆ Eastern Virginia and Maryland are in Tidewater. 

Tidewater also seems to reach out to Roanoke and 
Winchester in Virginia, bypassing the hill country 
around it that is firmly in Greater Appalachia.

 ◆ Northeast Maryland, most of Pennsylvania except 
for the southwestern corner and a strip along the 
New York border and central Ohio are part of The 
Midlands. 

 ◆ A strip along the top of Pennsylvania and northeast-
ern Ohio is in Yankeedom.

Each of these nations has its own particular culture. 
Here are some of the facets of each:

 ◆ Greater Appalachia:
 ◆ Settled by descendants of Irish, English and 

Scottish settlers value individual liberty. 
 ◆ Residents are “intensely suspicious of lowland 

aristocrats and Yankee social engineers.” 
 ◆ See Chapter 4: Leadership and Followership for 

advice on how to interact with people here.
 ◆ Neatness and cleanliness are valued much less 

than those pseudo-aristocrats in Tidewater.
 ◆ Tidewater:

 ◆ Primarily English influence.
 ◆ Tend to respect authority and value tradition.
 ◆ Tend to be neat and clean; can’t walk by a piece of 

trash without picking it up and looking for a trash 
can.

 ◆ The Midlands:
 ◆ People are “pluralistic and organized around the 

middle class.” 
 ◆ As with Greater Appalachia, government intru-

sion is unwelcome.
 ◆ Ethnic and ideological purity isn’t a priority.
 ◆ Neatness and cleanliness more important than 

in Greater Appalachia but not so much as in 
Tidewater.

 ◆ Yankeedom:
 ◆ Founded by English Puritans.
 ◆ More comfortable with government regulation.
 ◆ Value education more than other regions..
 ◆ Value the common good more than other regions.
 ◆ Nearly as neat and clean as in Tidewater. 

These observations are of a group culture and indi-
viduals who live in each “nation” vary. Nonetheless, 
this may help you start off on the right foot with people 
from these four of the eleven nations of North America.

✴  ✴  ✴

We hope this transit of the mid-Appalachians 
has given you a better feel for the geography of this 

fascinating region. But remember, this trip was a single 
diagonal line across the area; there is much more to 
discover than what we’ve seen.

People who get involved in wilderness search and 
rescue all seem to have a love for the outdoors. There’s 
a lot of outdoors here to like. The more you explore and 
learn the geography and idiosyncracies of this region, 
the better you’ll be at wilderness search and rescue here. 
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Shoulder Seasons

Seasons don’t matter 
much in a maritime 
climate, but they cer-
tainly do in a continental 
climate. That’s why, for 
instance, people talk 
about a “three-season” 
sleeping bag: one that 
is good for a continen-
tal climate’s summer, 
spring and fall, but not 
for winter. People in the 
tourist industry also 
talk about “shoulder 
seasons”: the spring and 
fall, when people tend 
not to travel as much 
as in the winter, around 
Thanksgiving, Christmas 
and New Year’s Day, or 
for ski vacations; or, dur-
ing summer vacations. I 
have also heard clothing 
manufacturers talk 
about “shoulder season” 
jackets: those suitable 
for a continental spring 
and fall.

Climate  

Climate is the average of weather. That is, climate 
is a general description of what to expect in a particular 
area in a particular season. Climate only changes slowly. 
We are often in the mountains, where elevation and the 
mountain terrain affects the winds, making weather 
even less predictable than in the lowlands. This results 
in that mountain adage: “If you don’t like the weather, 
just wait a few minutes.”

Continental vs. Maritime Climates 

There are different ways to classify climates. One 
main division is continental vs. maritime. Continental 
climates tend to occur in the central parts of large 
continents (duh). For a continental climate, the main 
features are a big difference between winter and summer 
temperatures, and relatively big swings in temperature 
as cold and warm fronts move through. Except maybe 
for a few offshore islands, the entire central Appalachian 
Mountains and surrounding areas have a continental 
climate. 

A maritime climate, usually found on islands sur-
rounded by the sea, or right along the shore of a 
continent from which the prevailing wind comes,has 
much less in the way of temperature changes between 
seasons, and changes from cold and warm fronts mov-
ing through are less severe. The surrounding seawater 
retains some heat in the winter, and provides cool 
breezes in the summer. 

The British Isles and the west coast of North America 
are good examples of maritime climates. People may 
complain of the damp cold there in the winter (exam-
ples: San Francisco or all of England). But even in the 
mountains of Scotland, the temperature swings are 
much less than in the Appalachians. 

Across most of North America, the prevailing winds 
are from west to east. These are sometimes called trade 
winds, as reliable westerlies and easterlies at different 
latitudes in the Atlantic made sailing from Europe to 
America and back much faster. A more common term is 
“prevailing westerlies.”

 That tends to give the West Coast a maritime climate. 
Not so the East Coast, where the cold and heat from 
the center of the continent blow east to overwhelm the 
moderating influence of the Atlantic Ocean.

If you’re used to a maritime climate, a continental 
climate can be a shock. Back on a hot, humid August 
day in 1980, I was standing in a registration line outside 

the medical school at George Washington University 
in Washington, DC. I struck up a conversation with 
another new student standing next to me in line, Larry 
Patton. 

Larry observed, “Seems pretty hot and humid here.” 
I responded, “Yeah, DC is like that in the summer. It 

was built on a swamp.” 
“Does it get cold here in the winter?” 
“Depends on what you mean by cold. It’s not like 

Maine or Minnesota, but it can get cold.”
“I grew up in Santa Barbara, on the coast in 

California. I’ve never really been anywhere else. Do you 
think I’ll need long pants for the winter here? I don’t 
own any.” 

I stared at him for a few seconds, not knowing how to 
break this to him. “You know, every year or two DC gets 
a foot or more of snow.” 

“I saw snow once when we went to the mountains, 
but I’ve never seen it coming down out of the sky.” 

“Welcome to a continental climate.”
When, on the day of the first snow of that winter, he 

offered me a ride home in his pickup 
truck, I thought back to that August 
conversation and said “Fine, but 
let me drive and give you a few tips 
about driving in the snow.”

In another rude awakening to 
the different climates of North 
American, my wife Betty and I 
met at the University of Virginia in 
Charlottesville. She was originally 
from the deep South: Georgia and 
Texas. She used to complain bitterly 
of the cold there in the far north. 
Then she discovered wool balacla-
vas, mittens, cross-country skis and 
the like. And now that we’ve moved 
to the Pittsburgh area, she can’t 
stand the thought of the hot and 
humid summers in the South.

Latitude and Altitude 

Latitude (how far north you are) 
and altitude/elevation (how far you 
are above sea level) interact to affect 
climate. The further north you are, 
and the higher you are, the colder it 
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is, and the shorter growing season affects which plants 
and trees can grow there. 

A few years ago, my daughter Laurel and I went 
to Shenandoah National Park in Virginia to spend a 
week or so hiking on the Appalachian Trail and side 
trails there. Since we would be staying at Big Meadows 
Lodge, which has no air conditioning, I was wondering 
what the temperature there would be like. Here are my 
calculations.

I looked at the average daily temperature map for for 
the USA and saw that from mid-Florida to mid-Maine 
the average temperature drops by 30° F (17° C). I also 
looked at a map with latitudes on it, and noted that this 
same distance, from Florida to Maine, covered 20° of 
latitude. 

So, 30° F (17° C) divided by 20° of latitude means that 
temperature increases 1.5° F (~1° C) for every degree of 
latitude you go south. We also know from any studies 
that for every 1000 feet (~300 m) higher up the moun-
tain you go, the air temperature cools by 3.3° F (~2° C).

Our house is at 40.4’ N. Big Meadows is at 38.5’ N. 
That’s about 2° of latitude, which makes it 3° F (~1.5° 
C) warmer from its more southern latitude. Our house 
elevation is right around 1000’ above sea level and Big 
Meadows is about 2500’ higher at about 3500 feet, which 
means about 8° F (~4.5° C) cooler from higher altitude. 
Combining the two, the climate at Big Meadows should 
be 5° F (~3° C) cooler than my house. And the average 
daily high in June at my house is 79° F (26° C) and the 
low is 59° F. Sounds like Big Meadows should have ideal 
hiking weather, right?

However, just to illustrate the difference between 
climate and weather: when we were at Big Meadows that 
June, there was a heat wave, with temperature in the val-
leys of 99° F (37° C). Even up at 3500 feet it was way too 
hot and humid for enjoyable hiking. Sigh. 

Compared with the desert southwest, where tem-
peratures range from below freezing at night to over 
100 degrees during the day, the humidity in the 
Appalachians tempers the daily temperature fluctua-
tions, but still on dry days you can have a 30° F (17° C) 
or even 40° F (22° C) difference between day and night, 
which is quite different from a marine climate. 

Climate Change 

With global warming/climate change, average tem-
peratures are climbing most places, but not particu-
larly for the Appalachians; our average temperatures 
have increased only slightly.1 What we get is wider 
fluctuations in temperature. On the weekend of May 
13-15, 2016, we had the annual meeting and search and 
rescue exercise of the Appalachian Search and Rescue 
Conference at Green Ridge State Forest, Maryland. 
During the day on Saturday, when I was out on field 
tasks, it was alternating, every hour or so sunny and 
hot (T-shirt weather) and the next hour cold and rainy 
and windy (fleece or wool and Gore-Tex weather). A 
low-pressure storm right along a cold front was mov-
ing through. The next day, it was in the low 40s (F) and 
occasional cold sprinkles and even the odd snowflake or 
two; there was a hard freeze warning for that night. But 
as we were out in the woods, the dogwoods had passed 
their spring-flowering prime and the flower petals were 
fluttering to the forest floor. On the other hand, a month 
prior, in April, for a week or so, the daytime tempera-
tures were in the 80s (F). The week before the ASRC’s 
annual retreat in January, the western Appalachians saw 
a temperature change over two days from 2°F (-17°C) to 
60°F (16°C).

Perhaps the most impressive recently was the tem-
perature change in Pittsburgh, at the western edge of 
the Allegheny Plateau. On a sunny Saturday, February 
26, 2017, the afternoon temperature reached a record-
breaking 76°F (24°C).  People were out on the City of 
Pittsburgh’s 24 miles of walking trails (and hundreds of 
miles of trails in surrounding suburbs and communi-
ties), sweating in shorts and tank tops. But then a major 
cold front moved through. Twenty-four hours later, it 
was below freezing and snowing; wind was coming from 
the west at 12 miles per hour with gusts up to 46 miles 
per hour. The temperature that night went down to 
24°F (-4°C). People were walking their dogs in the park, 
shivering in their down jackets.

And, the weekend of the 2018 ASRC Retreat (12-
14 January), a major cold front moved through the 

For details including animated maps of changes in average tempera-
ture and precipitation, see: https://nyti.ms/33CNj5q. 

Average temperature
Note the finger of blue extending south along the higher-altitude Allegheny Plateau.

Public domain, US NOAA.

https://nyti.ms/33CNj5q
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Average Temperature Change, 1991-2020

Average Precipitation Change, 1991-2020

mid-Appalachians. I was packing my vehicle in 
Pittsburgh at noon on Friday and it was ~62°F (17°C) 
and humid and I was in a T-shirt and was getting too 
warm. Three hours later, the temperature was 37°F (3°C) 
and there were 30-knot gusts with icy rain.

This also points out a major difference between 
warm fronts and cold fronts. The unseasonably warm 
February weather from a warm front developed over 3-4 
days, whereas the cold front dropped temperatures 52°F 
(28°C) in a single day. 

In the mid-Appalachian continental climate, tem-
peratures may change a lot not only over time but over 
space. On April 15, 2018, at 1 PM in Pittsburgh, it was 
74°F (23°C), sunny and a bit humid. I was walking the 
dog in a T-shirt and shorts. In Erie, Pennsylvania, 100 
miles and an easy 2-hour drive north, it was 39°F (4°C) 
with wind and rain and the evening forecast was for 
temperatures around freezing with mixed rain, sleet and 
snow. 

Increased precipitation and more wildly-fluctuating 
temperatures means, also, that ice storms are becoming 
more common, increasing the times you will need ice 
creepers (see Crampons and Creepers on page 149).

Climate change is affecting the global temperature, 
but it’s also changing precipitation. Precipitation in New 
England and the central Appalachians is up about 15% 
from a couple of decades ago. The main increase is in 
sudden severe storms with lots and lots of heavy rain. 

Climate change also seems to be changing the length 
of the seasons: shorter fall, winter and spring, and lon-
ger summer.1

Atmospheric Circulation 

Let’s start off simple, with convection cells. And then 
get more complex to understand how Hadley and other 
atmospheric circulation cells affect climate and weather.

Convection Cells

Just like a campfire, the sun radiates light and heat. 
All other things being equal, the sphere of the Earth 
orbiting around the sun should have a side facing the 
sun that is furnace-hot and a side away from the sun 
that is freezing cold. Just like when you’re trying to get 
warm around a winter campfire. The planet Mercury, for 
example, is like this.

But on Earth, all things are not equal. The Earth 
rotates every 24 hours, and has water and air that retain 

1 https://agupubs.onlinelibrary.wiley.com/doi/
full/10.1029/2020GL091753

the heat, and so the temperature difference between day 
and night here on Earth is not nearly as severe as on 
Mercury.

Given the Earth is a sphere,2 and the area around the 
equator gets more light and heat from the sun than the 
north and south poles, all other things being equal, you 
would expect the tropics to be very hot and the poles 
to be very cold, as they are on Mercury.3 But again, 
all things other things are not equal. In particular, the 
Earth has an atmosphere of air and water vapor that can 
move relatively quickly and move some of the tropical 
heat from the tropics to the poles.

2 If you believe the Earth is flat, I refute you thusly: in various forms, 
cats have been around for tens of thousands of years. If the Earth was 
flat, they would have knocked everything off by now. QED. 
3 This reminds me of the mathematician’s/physicist’s recipe for fried 
chicken, which starts: “First, assume a spherical chicken.”

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL091753
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL091753
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We know that hot air expands and becomes more 
dense. Therefore, all other things being equal, we would 
expect hot tropical air from near the equator to rise and, 
up high in the atmosphere, to head towards the poles, 
and cold air from the poles to sink and head in the 
opposite direction along the surface of the earth back 
to the tropics to get hot and rise again. This is called a 
convection cell. You can see these forming every time 
you boil water on a stove to cook pasta. However, again 
– you guessed it – all other things are not equal.

Since the earth is rotating, and it’s a sphere, wind in 
the northern hemisphere feels the Coriolis force, which 
makes it veer to the right.1 This means that rather than 
one convection cell in the northern hemisphere and one 
in the southern hemisphere we get three cells circling 
the globe in both northern and southern hemispheres. 

Three Cells per Hemisphere

If you look at the planet Jupiter, with its bands of dif-
ferent colors, that’s sort of what the Earth is like, it’s just 
that our atmosphere is not as colorful, and the Earth is 
smaller, so we only get three convection cells instead of 
Jupiter’s many cells.

These cells are called, moving from the tropics to the 
poles, the tropical cell (also known as the Hadley cell, 
after George Hadley, who figured this out and published 
it in 17352), the mid-latitude cell, and the polar cell. 

In the tropical convergence, moist, warm surface air 
rises. And as air rises, it cools. And as it cools, it can’t 
hold as much water vapor. So the water vapor condenses 
into groups tiny water droplets, which we call clouds. 
Then those tiny water droplets join to form larger water 
drops, which then fall onto you in the form of rain.

So you can expect a lot of rain in the tropics. Which 
is why there are rain forests there, such as the Amazon 
river basin in South America and the Congo river basin 
in Africa.  

Where the tropical cell and the mid-latitude cell come 
together, at about 30° latitude, dried-out upper-atmo-
sphere air comes down to the surface. This is where you 
find the Sahara Desert and the deserts of the Arabian 
Peninsula; also the deserts of west Texas, the desert 
southwest of the US, and northern Mexico. 

1 “Yes, you in the back with your hand up?” “Yes, you’re right, the 
Coriolis force is not a real force, it’s simply due to the geometry of the 
situation. But the wind doesn’t care, it acts as though the force is real, 
and your classmates don’t care, either. For next week’s class, please 
read Sir Francis Bacon’s Novum Organum in the original Latin. And 
prepare 10-page paper on what he meant when he said ‘we are more 
likely to reach the truth through error than through confusion.’ And 
the paper should be in Latin as well.”
2 https://en.wikipedia.org/wiki/Hadley_cell
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Atmospheric Circulation Cells
Licensed under the Creative Commons Attribution-Share Alike 3.0 Unported 

license via Wikimedia Commons courtesy of user Kaidor.

Convection Cells in a Pan of Water Being Heated on a Stove
Used under the terms of the GNU Free Documentation License, Version 1.2 or any later 

version published by the Free Software Foundation; with no Invariant Sections, no Front-
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Space Shuttle Endeavour Silhouetted Against the Atmosphere 
The orange layer is the troposphere, the white layer is the stratosphere, 

and the blue layer is the mesosphere. The shuttle is orbiting at an 
altitude of more than 320 km (200 mi), far above all three layers. 

Public Domain, NASA

https://en.wikipedia.org/wiki/Hadley_cell
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Earth from a million miles away. 
Note the clouds and rain-forest green of the tropical convergence over the Congo 

river basin, and the Sahara and other deserts of north Africa and the Mideast at the 
subsidence where the tropical cell and mid-latitude cell meet at about 30° north latitude.

Public domain, NASA

Convection Cells with Mixing on Jupiter
Jupiter from the Cassini spacecraft. Jupiter has many more convection 
cells than Earth, and they are easier to see. Mixing zones are similar to 
mixing in Earth’s mid-latitude cell that covers the mid-Appalachians.

Public domain via Wikimedia Commons, courtesy of NASA

If you look at Africa from space, this effect is very 
striking. This is not as impossible as it might have 
seemed in years past; there are plans to add a commer-
cial hotel module to the International Space Station.1 Or 
you can just look at the NASA photo reproduced on the 
next page. 

And, further north, at about 60° north, where the 
mid-latitude cell and the polar cell come together, again 
moist surface air (though not as moist as in the tropics 
as it’s not as hot) comes together and creates rain as it 
rises. This is right in the middle of the Hudson Bay in 
Canada. 

And finally, at 90° north, at the north pole, dry air 
upper-atmosphere subsides, so not much precipitation 
there.

All other things being equal, we should therefore have 
rain forests at the equator at 0° latitude, deserts at 30° of 
latitude, moist areas at 60° latitude, and very little pre-
cipitation at 90° latitude at the pole. But again, all things 
are not equal. We have things that interfere with this. 
They are called continents, oceans and mountain ranges. 
We have already discussed the effect that oceans, and 
other large bodies of water, have to blunt both seasonal 
and daily temperature extremes: the marine climate. We 
will get to the effects of mountain ranges in the subse-
quent section on rain shadows. 

The mid-Appalachians are in the lower middle of the 
mid-latitude cell. Most meteorologists don’t think the 
mid-latitude cell is in the same class as the much stron-
ger tropical and polar cells. They demean it by calling it 
an “eddy”; others call it “the zone of mixing.” 

This is where warm and cold air masses wander 
around, low-pressure areas form and develop into 
cyclonic storms, and high-pressure areas give us clear, 
drier weather. This means we get a lot of weather here, 
as opposed to Santa Barbara, California, which mostly 
just has climate.

Horizontal Mixing in The Eddy

Within this eddy/zone of mixing, you can visualize 
three somewhat distinct bands, although a lot of mixing 
occurs:
 • A band of cold, relatively dry air across Canada
 • A warmer, somewhat more humid band of temperate 
air across the northern and central US
 • An even warmer and moister subtropical band in the 
deep South and Caribbean 

Within the Canadian and US temperate and sub-
tropical air masses, all is not uniform. Sometimes little 

1 The reported cost is $35,000 a night. But what I want to know is: 
how much I should tip the maid?
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blobs of Canadian air break 
off and move south into 
the US. Or blobs of hot 
and humid subtropical 
air head north from the 
Gulf of Mexico into the 
usually-temperate central 
Appalachians. And some-
times blobs of our air move 
north or south as well, 
but we don’t care about 
that as it doesn’t affect our 
weather.

The cold Canadian blobs 
coming south into the mid-
Appalachians tend to stay 
together in blobs. But, the 

warm, moist Gulf of Mexico blobs tend to get strung out 
into long tendrils of warm, moist air that spread north 
and then curve east. These long, curving strips form 
rain bands that move from west to east across the area. 

Slightly colder and warmer masses of air are moving 
around all the time, and usually from west to east.

The boundaries between these mixing blobs are called 
cold fronts and warm fronts. 

On weather maps these are marked with standard 
symbols, blue with triangles for a cold front where 
colder air is pushing away warmer air, and red with half-
circles where warmer air is pushing up and over colder 
air. These symbols don’t tell you how big of a tempera-
ture difference there is in the air masses on either side of 
these boundaries, but the jet stream map (see below for 
an explanation of the jet stream) is a good indicator of a 
cold front with a big difference in temperature.

Sometimes the boundary between a warm air mass 
and a cold air mass gets stuck in place. We call this a 
stationary front, and it’s usually shown on weather maps 
with a mix of red half-circles and blue triangles.

Weather maps sometimes show where a cold front 
overtakes and overrides a warm front, which we call an 
occluded front.1 This is usually shown by a purple line 
with both triangles and circles. 

Trade Winds and Prevailing Westerlies

Why west to east? Because of the trade winds. To 
understand trade winds, put yourself in the place of a 
European trader in the 1600s or 1500s. If you want to 
make lots of money trading between Europe and North 
America (and there is lots of money to be made this 
way!) you need to figure out the fastest and thus cheap-
est way to ship between Europe and North America. 
Every sailor knew that sailing directly from Europe to 
North America was basically impossible because you 
would be sailing upwind the whole way. 

But remember those Coriolis forces? Not only do they 
create the three hemispheric convection cells, they also 
result in fairly predictable wind directions at different 
latitudes. Since the 1400s, Portuguese sailors knew that, 
if you sailed south past the Straits of Gibraltar (known 
in antiquity as the Pillars of Hercules) that divide 
Europe from Africa, then the winds were from the east 
(the “trade winds”), and would allow you to sail quickly 
from Africa to the Caribbean and then north to the east 
coast of North America. Soon other European sailors 
knew about this, too. The circular flow of the winds 
around the North Atlantic Ocean is relatively stable and 
reliable.

1 https://en.wikipedia.org/wiki/Occluded_front

The jet stream
Public domain via Wikimedia Commons, 

US Centennial of Flight Commission

Global wind patterns, including prevailing westerlies across the US, and 
trade windows from north Africa to southern North America.

 Public domain via Wikimedia Commons, courtesy user KVDP 

Weather Map
Showing cold and warm fronts, high and low pressure areas

 Public domain, US NOAA

https://en.wikipedia.org/wiki/Occluded_front
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And these prevailing westerlies not only flow east 
across the north Atlantic Ocean, they flow from west to 
east across most of North America, including the mid-
Appalachians. So if you want to know what weather’s 
going to hit you next, turn to the west and look at the 
sky. 

A note on terminology: winds are named for the direc-
tion from whence they come. That means a west wind 
comes from the west but is heading east. And an south 
wind comes from the south and is heading north.

Vertical Mixing in The Eddy

This simple (well, relatively simple) model of weather is 
complicated by the troposphere, the layer of air in which 
weather occurs, having two separate layers. 

The warm and cold masses of air move around mostly 
in the lower layer, forming those blue cold-front and 
red warm-front lines on the weather map, indicating 
horizontal mixing. But often there is also vertical mixing 
between the surface layer and the upper, colder and 
drier layer. 

High-pressure areas, indicated by a blue H on a 
weather map, are where cooler, drier are from the upper 
atmosphere drops down and spreads out, generally 
providing drier conditions and cleaner air.  Sometimes, 
mostly in the summer but sometimes in other seasons, a 
weak high pressure area squats over an area and the air 
gradually gets moister and dirtier, causing smog (smoke 
+ fog) in urban areas:. This occurs even in wilderness 
areas, but there we tend to call it haze instead of smog.

Low-pressure areas, noted by a red L on weather 
maps, are where relatively warm, humid surface air rises 
into the upper atmosphere. And whenever humid air 
rises, it cools. And when humid air cools, water vapor 
condenses to liquid water droplets, which are clouds. 
And then the water falls on you, and we call it rain. Or 
snow, sleet or hail.

Low pressure areas tend to form along boundar-
ies between air masses, twisting those boundaries in a 
characteristic spiral pattern, which we call a cyclone, and 
which at its worst is a hurricane.

The Jet Stream

Within the mid-latitude cell, the boundary between 
the main colder Canadian and the more temperate US 
air masses is also where you find the jet stream. The jet 
stream is a high-level, high-velocity stream of air. Look 
at the NASA video animation of the jet stream in the 

Wikipedia entry on the jet stream1 to get a better idea 
of what this polar jet stream is like. Sometimes a really 
big blob of Canadian air heads south, which you can see 
on a map of the jet stream by a southern bulge as the jet 
stream accompanies it.

To see where the jet stream is right now, take a look 
at http://www.conovers.org/ftp/weather.html, where you 
can find many useful weather maps, and near the bot-
tom is a map of the jet stream. If the jet stream is curv-
ing way south just to the west of you, then since weather 
in this area usually moves from west to east, prepare for 
a drop in temperature as that big blob of Canadian air 
hits you! 

Cold fronts can be weak, with just slightly cooler air 
coming behind them, or strong, with very-much colder 
air behind them. If you see a cold front coming towards 
you on the current conditions map, and the jet stream 
on the jet stream map is curving south in the same gen-
eral area as the cold front, then that means it’s going to 
be a very strong cold front, likely with a lot of wind and 
with a big temperature drop.

To learn more about these cells and air masses cir-
cling the globe, and why they form, read the Wikipedia 
entry on the Hadley Cell.2

Wind and Water 

The prevailing westerlies blow from west to east 
across North America. Moist air masses from the Pacific 
Ocean head straight for Seattle, Washington, where they 
hit the Cascade Mountains and dump rain on Seattle 
and snow on the mountains east of Seattle, most notably 
Mt. Rainier. Generally, when moist air hits mountains, 
it cools and drops its moisture on the windward side of 
the mountains (the western side in North America).3 
Little precipitation falls on the downwind or lee (east-
ern) side of the mountains. 

Rain Shadows 

The deserts of the Intermountain West are therefore the 
rain shadows of large mountain ranges. Those moun-
tains include the Cascades in eastern Washington State, 
Oregon and northern California, the Sierras in central 
and southern California, and the Rockies from British 
Columbia and Alberta through Montana and Wyoming 

1 https://en.wikipedia.org/wiki/Jet_stream
2 https://en.wikipedia.org/wiki/Hadley_cell
3 The meteorologist in me wants to talk about adiabatic cooling rates 
and the LCL or lifting cloud level. The mountaineer in me just says 
“look at the cool clouds on the mountains but nowhere else! See how 
the bottoms of the clouds are all at the same level!”

http://www.conovers.org/ftp/weather.html
https://en.wikipedia.org/wiki/Jet_stream
https://en.wikipedia.org/wiki/Hadley_cell
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and Colorado to New Mexico. The winds from the 
west coast, now dried out by the Sierras, Cascades and 
Rockies, come across the Great Plains and gradually 
acquire moisture from the Mississippi Valley as they 
head east towards the Appalachians. 

This means the mid-Appalachians are wetter than 
a lot of other places. If you’re from a drier climate and 
have moved to this area, you need to be prepared for 
rain. But rainy days in the outdoors can be enjoyable 
and even beautiful if you are prepared. The extra mois-
ture means that, compared to parts of the western US, 
the biodiversity is much greater.

The Appalachians also have rain shadows, if 
not so dramatic as those in the west. The Blue 
Ridge Mountains, the most easterly of the central 
Appalachians, receive much less rain and snow than 
Laurel Ridge, the westernmost ridge of the central 
Appalachian ridges. Laurel Ridge receives enough rain 
to be considered a temperate rain forest. This makes 
for an interesting though damp area for hiking; as in 
the rain forest of the Olympic peninsula of Washington 
State, there are areas of mature forest with almost no 
undergrowth other than a vast sea of ferns; for some 
reason, these areas are also populated by vast numbers 
of chipmunks who chitter at you as you hike through 
the area. 

Speaking of Laurel Ridge, as mentioned in the 
Geography section, there is a lovely backpacking trail 
along this ridge called the Laurel Highlands Hiking 
Trail; it extends some 70 miles from Ohiopyle State Park 
to the Conemaugh River Gorge near Johnstown, PA. 
I have hiked it twice, once in the summer and once in 
October, and I strongly recommend October during the 
fall leaf color season. It’s also drier in October although 
“drier” is a relative term. 

There are shelters along the trail at about a day’s hike; 
you have to reserve the shelters through Laurel Ridge 
State Park; there are several small shelters at each area, 
and each area has a water source. You can also tent-
camp at the shelter areas, but it’s a much more deluxe 
trip if you have shelter reservations (724-455-3744) 
and don’t need to carry a tent. The shelters also have a 
fireplace, which means you can string your wet clothes 
in front of the fire and dry them out, a big plus in a rain 
forest; the park stocks firewood under each shelter. 

Having worked as a NPS Ranger in multiple national 
parks and hiked all over the USA, I have to say this is 
one of the nicest backpacking trails in North America. 
Not the wildest, not the most scenic, but the nic-
est overall. We can lay this at the feet of the Potomac 
Appalachian Trail Club (PATC), the ASRC’s original 
sponsor. Back when I was a kid, the Pennsylvania park 
service asked the PATC to send some experienced 
bushwhackers to explore Laurel Ridge to find the nicest 

areas, whether an open forest, a pleasant glade with a 
stream through it, or an interesting set of rock forma-
tions. They then plotted them on a map, and connected 
as many of them as they could with a trail with the least 
amount of elevation change. They then bought the land 
to form the new Laurel Ridge State Park specifically to 
protect the trail, and then built shelter areas at a days’ 
hike along the entire trail. Oh, and when they built it, it 
was cheaper to put in ADA-compliant1 outhouses than 
to try to get an exception, so you could walk right into 
the outhouses with your pack on, which was great in the 
rain. You can see what one of the shelters looks like in 
Laurel Highlands Hiking Trail Shelter on page 69.

Lake Effect

Moisture from the Mississippi Valley is not the only 
source of moisture heading to you as you’re backpacking 
along the Laurel Highlands Trail. Canadian air masses 
moving south pick up moisture coming across the Great 
Lakes, and start dumping snow (or rain) in the famous 
Snow Belt along the southern edges of the lakes, par-
ticularly around Erie and Buffalo. If, during the winter 
in Pittsburgh, we want to go cross-country skiing but 
there’s no snow locally, we just have to drive an hour 
north towards Erie and then can usually find skiable 
snow in some of the state gamelands there. Often this 
moisture will head south into the northern and western 
mid-Appalachians as well. a cold north wind in this area 
means you may see rain or snow in the foothills along 
the eastern portion of the Allegheny Plateau (including 
Pittsburgh where I live), along Laurel Ridge, or even 
in the Ridge and Valley Province to the east and south. 
Pittsburgh is almost a thousand feet higher in elevation 
than the Great Lakes, so even if it doesn’t get as much 
precipitation at Laurel Ridge, we get plenty of it. 

When a strong cold front pushes south across the 
Great Lakes into the mid-Appalachians, we expect gusty 
winds as with any strong cold front. But when the front 
is heading southeast across the Great Lakes, we also see 
a pattern where, for a day or so, sun and blue sky alter-
nates over an hour or two with sudden cloudiness and 
then squalls of very intense rain or snow. During these 
squalls, it can be white-out conditions, with travel and 
navigation quite difficult, whether you’re in a vehicle or 
on foot.

On February 19, 2020, such a band of snow hit the 
area south of Montreal, Quebec. It was likely “river-
effect” snow from the cold air coming south across the 
St. Lawrence River, which right there is as wide as many 
large lakes. It created sudden white-out conditions on 

1 The Americans with Disabilities Act of 1990. 
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Early Morning Frost 
Frost on ground cover in an open area after clear night. Temperature 

dipped slightly below freezing and dew froze. Under trees twenty feet away 
– even though most leaves were off the trees – neither frost nor dew. If a 
clear night and you have a choice of sleeping under trees or in the open, 
it will be warmer and drier under trees and wet with dew or covered with 

frost if you sleep in the open. (Carnegie Park, PA, November 2019)

Route 15 just south of Montreal, though the highway 
had been plowed just an hour before. As a result there 
was a traffic pileup in which two were killed, and about 
30 were injured. One hundred and forty vehicles were 
involved in the crash.1

One final note about the lake effect. We observe else-
where that blobs of warm, moist Gulf of Mexico air drift 
north and are driven east by the prevailing westerlies. 
The get drawn out into long lines of storms, trending 
from southwest to northeast, heading east. 

If you’re in Base and you’ve got a lot of teams in the 
field, they’re all going to get hit by that line of storms 
about the same time. Blam. Sort of like a spread-out 
shotgun blast.

But lake effect rainstorms or snow squall tend to be 
in a line from northwest to southeast, 90° from warm/
those lines of moist air thunderstorms. Not only that, 
but those lines of storm are coming primarily from 
the northwest and heading southeast, one storm after 
another. Assume you’re in Base during lake effect 
storms. Field Team Hotel tells you that they just got hit 
with four major summer thunderstorms in a row and 
are soaking wet and having to terminate the task, due to 
hypothermia risk of some of the non-SAR-team people 
on the field team. But Field Team Golf, just two miles 
away from Team Hotel, says that they are having clear 
skies and sun but with a bit of wind. Believe Team Hotel. 
They were just unlucky enough to get hit by a lake effect 
line of storms. It’s not like a shotgun blast, it’s like being 
hit over and over by a machine gun.

Microclimate 

What we’ve been talking about so far is macro climate: 
the average for a large area. Now we’re going to talk 
about the climate in a teeny-tiny area, maybe a few feet 
across.

Have you ever been hiking along a trail that’s new to 
you, looking for a nice place to stop for a break or lunch, 
or to use as a campsite? You want to find a place that’s 
dry, big enough for the group to sit down and take a 
load off their feet, and ideally has some rocks or maybe 
a downed tree to use as seats.

Or maybe someone in your group says, “I’ve been on 
this trail a lot of times. About half a mile ahead there is 
a short trail off to the right that leads to a great lunch 
spot.”

If it’s cold, you’re looking for a nice sunny place that’s 
sheltered from the wind. If it’s hot, you’re looking for a 

1 https://www.npr.org/2020/02/20/807824565/
whiteout-conditions-lead-to-140-vehicle-pileup-near-montreal

nice shady spot that has a cooling breeze. You’re looking 
for the right microclimate. 

Lest you think that this is all about finding a nice 
lunch spot, think about finding a spot for an overnight 
bivouac. Thinking about microclimate may mean the 
difference between a reasonably comfortable night and a 
miserable one, or maybe dying of hypothermia.

The New York Times ran an article about the differ-
ent microclimates in cities, particularly related to heat 

Trees and Snow
This illustrates the effect of tree branches to reflect nighttime infrared radiating 
upwards from the ground, keeping it warmer under the trees. The tree branches 
and early spring opening leaves are intercepting a small fraction of the snow, but 

you could see snow driven by the prevailing wind from the west landing under 
the trees and melting. It also illustrates the sudden changes in temperature in the 

mid-Appalachians; the afternoon before this early-morning photo it was sunny 
and the temperature had been 65° F (18° C). (Carnegie Park, PA, April 21, 2021)

https://www.npr.org/2020/02/20/807824565/whiteout-conditions-lead-to-140-vehicle-pileup-near-montreal
https://www.npr.org/2020/02/20/807824565/whiteout-conditions-lead-to-140-vehicle-pileup-near-montreal
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waves, global warming and deaths from heatstroke.1 
Cities are heat islands, and are usually warmer than sur-
rounding suburbs, and rural and wilderness areas.

On hot days, areas with lots of asphalt and lots of big 
buildings get really hot, up to 20° F (11 °C) more than 
areas with less asphalt and more trees. The Times article 
points out that this is related to how well-off an area 
is: richer areas get more trees and open space. That’s 
because trees, much more than grass lawns, help mental 
health.2 But if you like the outdoors, you probably know 
that already.  

I live in a house (built by one of architect Frank Lloyd 
Wright’s students for her home and architect’s studio) 
right next to a park just outside the Pittsburgh city 
limits. It’s at the end of a dead-end street, and only has 
a frontage on the street wide enough for the driveway. 
It’s built on sloping land going down to a wooded ravine 
with a spring in it, right next to the Carnegie Borough 
park. There are trees all around it and hardly any grass. 
In the summer, my house is about 20° F (11° C) cooler 
than my neighbors’ houses on either side. My neighbors’ 
houses are at street level, with mostly-grass yards. Part 
of why my house is cooler is from the tree-shade, part is 
from the lower elevation (hot air rises, cool air sinks). 

But the difference is most dramatic when the humid-
ity is low. That’s because trees, like humans, sweat. Well, 
it’s not really sweat, but trees do suck up water from 
their roots, pump it up to their leaves, and it evaporates 
there, in a process called transpiration. On dry days, it 
provides remarkable cooling under the tree canopy.

You can find the same dramatic differences in micro-
climate in your outdoor experience.

On a sunny winter day, look for a rocky area with 
big enough rocks to break the wind. Rocks coated with 
dark lichen (think: natural black asphalt to absorb the 
sun’s warming rays) are best. Such an area can warm up 
enough to  stay significantly warmer than the surround-
ing woodlands during the night, in this case, a wilder-
ness heat island, and a good one for a winter bivvy. 

Weather and wind and rain in this area tend to come 
from the west (northwest after a cold front, southwest 
after a warm front) so having a wind- and rain-break on 
the western side of your site is ideal. 

A windbreak doesn’t have to be a big rock or a cliff 
or a deep valley. The lee side of a small hill (opposite 
the direction from which the wind is coming, which is 
called the windward side) will be much less windy. 

And trees make great windbreaks. What if you’re in 
an alpine meadow, such as in the northern Dolly Sods 
wilderness in West Virginia, a bald summit such as Old 

1 https://www.nytimes.com/interactive/2019/08/09/climate/city-heat-
islands.html
2 https://jamanetwork.com/journals/jamanetworkopen/
fullarticle/2688343.

Microclimate: Sheltered Hillside
June 2007, my daughter Laurel along the Appalachian Trail, at the base of 
a cliff with trees on the other side, on a southeast-facing slope: a warmer 

microclimate with protection from wind and wind-blown rain

Microclimate: Exposed Ridge.
June 2007, my daughter Laurel further along the Appalachian Trail, now on top 

of a ridge, exposed to the northwest: a colder microclimate exposed to wind and 
windblown rain, especially when a cold front approaches, usually from the northwest.

https://www.nytimes.com/interactive/2019/08/09/climate/city-heat-islands.html
https://www.nytimes.com/interactive/2019/08/09/climate/city-heat-islands.html
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2688343
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2688343
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The interior of a spruce tree (shown), or an eastern hemlock tree, provides 
excellent shelter from wind, rain and snow (yes, if you look closely this is in 
a neighbor’s front yard); I have spent several comfy nights under such a tree 

on solo backpacking trips instead of in my one-man tent or hammock.

Rag or Loft Mountain in Shenandoah National Park, 
or a cleared field or logged-over area? Moving into a 
small grove of evergreen trees provides great shelter; 
one of the best shelters from wind and rain is in a stand 
of conifers such as eastern hemlock trees. Even in the 
winter, when the deciduous trees have shed their leaves, 
simply moving to the leeward side (away from the wind) 
provides major protection from the wind. 

Even a three feet of elevation difference may make a 
major difference in how breezy (that’s what you call it 
when you’re too hot) or windy (that’s what you call it 
when you’re too cold) a location is. In parks and fields 
and pastures that are open, ravines are often to hard 
to clear and use, so they are full of trees. You may find 
shelter from wind and windblown rain in the ravine. 
If the ravine is too wet, or the ground there too rough, 
you can find shelter on the leeward side. If the thicket 
in the ravine seems impenetrable, that’s a good sign that 
it will be well-sheltered from the wind. Just walk along 
the edge of the ravine-thicket until you find a deer path 
leading into it. There is almost always a deer path that 
will let you in.

One caution about doing this: as you pick where to 
shelter, survey the trees on the windward side. You don’t 
want a dead tree to get blown over and kill a member of 
your team. The chance of being killed by a falling tree or 
tree branch is not high: 1 such death per each 10 million 
people each year. But given the population of the USA 
is about 330 million this means 33 people in the USA die 
this way each year. Which is a lot more than die from 
bears, wolves, coyotes, mountain lions, or gerbil attacks 
every year. Combined. And being on the leeward side 
of a dead tree, or a big tree with a big dead branch, is a 
good way to increase that statistic.

We’re in the northern hemisphere, so the sun is usu-
ally in the south as it traverses the sky from east to west 
each day. That means that the southern side of a ridge, 
or for that matter a big rock, is going to be warmer than 
the northern side. The south side will also be drier from 
the warmth of the sun in the southern sky. And from 
the rain shadow effect, the eastern side of a ridge is 
going to be drier than the western side. And because of 
the altitude effect, lower down on the eastern side of the 
ridge will be drier as well.

Bodies of water tend to blunt daily temperature 
changes. If it’s hot in the afternoon, being next to a 
big stream or pond will be a bit cooler; being next to 
water at night will be a bit warmer. On the other hand, 
mosquitos breed in stagnant water, so if it’s summer and 
it’s Mosquito Hour (actually several hours, around dusk 
each day), maybe you want to head to a higher area with 
fewer mosquitos and maybe more of a breeze to blow 
them away. Humidity has some of the same effect: water 
in the air holds the night’s cold throughout the morning, 

and water in the air preserves some of day’s warmth 
throughout the evening; think of it as a pond in the air 
blunting the daily temperature extremes that you might 
find, for example, in a desert.

In the mid-Appalachians, the forest is mostly 
deciduous (shed leaves in the fall), with a smattering of 
evergreens (conifers; keep their needles throughout the 
winter) here and there. In the winter, when the decidu-
ous trees have shed their leaves, a stand of white pine or 
eastern hemlock, still with their needles, may provide a 
good windbreak. These evergreen conifers also tend to 

November 2015: Slippery Rock Creek Gorge, McConnells Mill State Park, PA. 
The Piedmont and Allegheny Plateau have many deeply-incised valleys and 

small ravines filled with evergreen eastern hemlock trees; above stream flood 
level, but under these trees, the microclimate is much drier and better protected 

from wind, snow and rain than the flatter areas above the deep-cut ravine.
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shed snow, so often there is a snow-free area right under 
each tree, softly padded with white pine or hemlock 
needles. In particular, the sheltering branches of an east-
ern hemlock tree are cleverly designed to shunt rain and 
snow away from the trunk, providing a great 1-2 person 
bivouac site right next to the trunk. On many solo light-
weight backpacking trips in the mid-Appalachians I’ve 
spent a comfortable night in such a shelter.  

If it’s a still night, and you’re considering a hilltop or a 
valley for a bivvy site, consider this. When the sun goes 
down, and the air cools, denser cool air flows downhill 
into the valleys, and less-dense warmer air flows uphill. 

This can make a 5- or 1o-degree difference in tempera-
ture, enough to be very noticeable. If it’s summer, you’ll 
be cooler in the valley; if it’s winter, you’ll be warmer on 
the hilltop. If it’s windy, though, this really doesn’t apply.

When selecting a summer, spring or fall campsite 
or bivvy (overnight bivouac) site, people often look 
for an open, grassy area. But if it’s a clear night, open 
areas radiate their infrared heat out into space and cool 
quickly. That means more condensation from the moist 
mid-Appalachian air, which means more dew, which 
means being soaking wet in the morning.  Better to be 
under some trees (eastern hemlocks or white pines are 
my favorites) that reflect the ground’s infrared radiation 
back; you will be warmer and drier in the morning. 

This effect is not as prominent on cloudy nights, as 
the clouds block the infrared radiating out into space, 
just like on a hot summer day clouds provide some relief 
from the sun’s heat.

Back when I was in high school in the 1960s, the 
Pennsylvania state park service wanted to create a new 
long-distance backpacking trail along Laurel Ridge 
between the Conemaugh River Gorge near Johnstown, 
to Youghiogheny River at Ohiopyle State Park, about a 
week’s hike. The asked members of my hiking and trail 
maintenance organization, the Potomac Appalachian 
Trail Club, to scout along this ridge to find existing 
trails, and to plot on a map (USGS paper maps at the 
time), all the “nice” places we found: a set of nice rock 
formations with lots of ferns, a pretty view, an area of 
old-growth forest, the compressed wagon tracks of the 
old Forbes Road (the first road across these mountains 
in the colonial period), a stand of old-growth forest or a 
pretty stream valley. 

They then bought land along the ridge to create the 
new Laurel Ridge State Park specifically to protect the 
trail, and built the Laurel Highlands Hiking Trail. It’s 
one of the nicest backpacking trails I’ve ever been on.

They plotted a trail through as many of those “nice” 
places as they could, with a minimum of elevation 
change, and built roads up from the bottom to shelter 
areas spaced a day’s hike apart, and where there wasn’t 
a good spring, put in manual pumps to provide potable 
water.

It was up to the PATC members to pick out “nice” 
areas. Whether everyone knew it or not, one of the 
things that influenced that decision about “nice” was the 
microclimate there. 

As you’re hiking through the woods, sometime 
the microclimate seems the same for miles.  But if 
you look closely as you walk, you’ll notice different 
microclimates.
 • Here there is a lightning-struck tree that has fallen 
down, creating an opening that lets in the sun, welcome 
on a cold winter day, not so welcome on a hot summer 

Ravine with Bare Trees
Shelter from wind and windblown rain or snow. Carnegie Park behind my 
house. Search subjects may also see this as a refuge and be in the ravine.

Wind Shelter
Carnegie Park: compared with open areas either side of it, even leafless second-
growth trees and brush like this provide a significant windbreak; I pass on the 
eastern (leeward, downwind) side while walking our dog almost daily, and it 
cuts the wind, whether a 5 mph breeze or a 30-mph gust, by at least 50%.
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day.
 • There, as you’re crossing the top of the ridge, is a rocky 
area with some miniature cliffs that are exposed to a 
cooling breeze, yet shaded by trees; great on a summer 
day, but better to hurry past this on a cold winter day 
and get to a lower area more sheltered from the wind. 
 • Further down the trail is a narrow, rocky ravine with 
a babbling brook in it and some conifers; the ravine is 
shaded most of the day and is much cooler than the sur-
rounding forest.

As you hike or wander through the woods on your 
next search task, practice your situational awareness. 
Identify the different microclimates you pass, and pick 
out the ones that would make a nice lunch stop or bivvy 
site.  

Temperature Preferences
 Courtesy xkcd.com.
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Morning After Ice Storm 
At ASRC Winter Retreat, January 2017, Bears Den Center, 

on the Appalachian Trail in Northern Virginia.

Weather  

We talk about climate in terms of averages and 
patterns. For the field, you need to be generally pre-
pared for a continental climate, which means having 
(or buying) gear, particularly clothing, appropriate 
for the different seasons that we experience in the 
mid-Appalachians.

Weather is what results from the climate’s patterns on 
a day-to-day or hour-to-hour basis. Weather is getting 
more severe with global warming and climate change. 
Weather means that you need to carry gear in your pack 
for changes in the weather that occur over days, hours 
or even minutes. 

If you’re from San Diego or Seattle, with a marine 
climate, the forecast doesn’t matter nearly as much as in 
the Appalachians. But here, with a continental climate 
and lots of sudden changes in weather, you need to 
check the forecast and the weather maps each time you 
head out. 

In the chapter on leadership, we talk about situational 
awareness, and weather is a situation about which you 
should be keenly aware! Not only do you need this 
awareness to be a good SAR person, but you need it so 
that you’re not miserable when you’re out and about in 
the great Appalachian outdoors.

And in that leadership chapter, we talk about three 
different levels of situational awareness:
 1 Perception
 2 Comprehension and 
 3 Projection to the Future

For weather, you need some deep background so that, 
despite the saying that “in the mountains, if you don’t 
like the weather, just wait a minute” you can project 
what weather your team is likely to encounter on your 
task. Or, perhaps more importantly, what weather your 
team is not very likely to encounter but need to be pre-
pared for nonetheless. 

Weather forecasts are helpful, but they often change. 
A July cold front moves slower than expected, and 
instead of the forecast clear skies and cool temperatures, 
it’s hot and humid. In October, a blob of the circumpolar 
vortex heads farther south than expected, and instead 
of a delightful sunny late fall, you get snow and freezing 
rain all day. 

When you’ve got a data connection, smartphone 
weather apps provide updated forecasts. They also can 
provide more detailed information than a simple static 
forecast, which can help you better prepare for what 
weather might hit you:

Weather? There’s an App for That 

Smartphones are great SAR tools, enhancing your situ-
ational awareness with a GPS and maps… but remem-
ber an external battery charger for when your battery 
runs out, and consider a water-resistant phone like a 
Samsung.

Smartphone weather apps are justly popular, and 
great for improving your field team’s situational aware-
ness. These apps change in Internet time, which means 
that this sidebar was outdated as soon as, or more likely 
before, it was typed. But by giving some principles, 
at least those principles are likely to stay current for a 
while, even if the specific apps mentioned change.



90   

Weather        Hurricanes          

 ◆ Current Conditions: Some weather apps provide 
more about the current conditions than others. 
Things to look for include:

 ◆ Temperature
 ◆ “Feels like” temperature
 ◆ Relative humidity
 ◆ Air quality including pollen (if bad, you might 

ask searchers about asthma, emphysema or other 
lung disease, and consider saving those with such 
problems for less-strenuous tasks)

 ◆ UV (ultraviolet) index: if predicted to be high, 
and tasks will be in areas without full tree cover, 
you should emphasize the need for hats and 
sunscreen.

 ◆ Forecast: 
 ◆ Some weather apps give better forecasts than oth-

ers. Pretty much all of them give a daily forecast 
for the next 10 days: take any forecasts that far 
ahead with a grain of salt.

 ◆ Some give forecasts updated hourly, and with 
forecasts for the upcoming day, hour-by-hour, 
which can be a bit more helpful. 

 ◆ The most helpful forecasts are specific to where 
you are standing, such as, “Heavy rain starting in 
three minutes.” The most famous of these, whose 
forecasts include snarky comments, come from 
the weather app Dark Sky. Unfortunately, Apple 
bought it and discontinued it on Android just 
to be mean and make more money, so you can 
now get it only on an iPhone, and in 2022 it will 
just be the Apple weather app. Accuweather and 
The Weather Channel apps also give this sort of 
immediate-future text forecast but without the 
entertaining snark.

 ◆ Being able to save locations for where you are 
going for forecasts there is a great addition; that 
way you can check the forecast for where you are 
going with a tap of your finger.

 ◆ Weather Maps: 
 ◆ Many weather apps provide Doppler weather 

radar maps. Some are more readable than others; 
The WeatherBug app has a particularly nice one. 

 ◆ An important point to such a weather map: being 
able to figure out, on the underlying map, where 
it is centered. This is easy on the Weatherbug app 
and some others. I have trouble doing this with 
NOAA Weather app (which is not by NOAA), and 
although NOAA Weather has a lightning map, the 
one in Weatherbug is much easier to read.

 ◆ The Weather Channel has, deeply buried in its 
website, maps of the USA with the current fronts 
and precipitation, and forecast maps for the next 
morning and next evening with forecast fronts 
and precipitation. They are useful to get a deeper 

sense of the approaching weather. Unfortunately, 
you can’t see them in The Weather Channel app. 
However, if you bookmark as a favorite in your 
mobile browser this web page:   http://www.
conovers.org/ftp/weather.html, you will be able to 
see these with a tap of your finger.

 ◆ Lightning: There are two commercial networks of 
ground-based lightning sensors that can pinpoint 
every lightning strike as it happens.1 This data is 
available in real time. Some apps provide this on 
a map, with each lightning flash appearing within 
seconds of the strike. This give you a better idea how 
dangerous your lightning risk will be in the field, bet-
ter than “30% chance of afternoon thunderstorms.” 
Since it is real-time, and Doppler weather maps are 
only updated every 10 minutes or so, this gives you 
more up-to-the-minute information about rapidly-
forming or fast-moving thunderstorms. 

 ◆ The WeatherBug app includes a lightning map; there 
are other apps that specifically and primarily show 
lightning without much other weather information. 
One suspects such maps will gradually creep into 
other weather apps. Not only is it useful information, 
watching the lightning flashes on the map is very 
entertaining. 

 ◆ Sun and Moon: Knowing the time of sunrise/sunset, 
moonrise/set, and the phase of the moon, can be 
helpful for planning field tasks.

 ◆ Ads: many weather apps are free but liberally 
encrusted with ads; most allow you to pay to get rid 
of the ads. The WeatherBug app – one of the best – is 
even owned by an ad company, though you can pay 
to get rid of the ads.

 ◆ Selling Your Location Data: Back in 2018, there was 
a brouhaha when people discovered many weather 
apps were selling their location data to the highest 
bidder.2 The latest version of Android allows you to 
specify that a particular app can only access your 
location when in use, which limits weather apps’ abil-
ity to acquire this data. 

Now, let’s talk about something more exciting:  

Hurricanes 

In all seasons, warm, moist air masses head north 
from the Gulf of Mexico. Sometimes they track up 
the Atlantic coast. But often they come north up the 
Mississippi Valley. They then turn east and dump their 
rain and snow on Laurel Ridge and the ridges and val-
leys to the east. The most extreme example of this is an 
1 https://www.nssl.noaa.gov/education/svrwx101/lightning/detection/
2 https://apnews.com/f6a83c0b8e0a65563e4c76955c37c0ab

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
https://www.nssl.noaa.gov/education/svrwx101/lightning/detection/
https://apnews.com/f6a83c0b8e0a65563e4c76955c37c0ab
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Atlantic hurricane (a tropical cyclone). And in the late 
summer and into the fall, it’s hurricane season. 

Several hurricanes have come up the Mississippi and 
then the Ohio River and then dumped massive amounts 
of rain in West Virginia, western Virginia and surround-
ing areas, causing severe flooding. ASRC Groups have 
responded to such events several times to assist with 
disaster operations. 

In addition to the flooding, the rain bands from a 
hurricane include severe thunderstorms with damaging 
winds and sometimes even tornados. 

I still fondly remember, when I was in high school, 
going on a clear, moonlit night to the Great Falls of 
the Potomac River, just upstream of DC… just after a 
hurricane had dumped loads of rain in the Potomac 
headwaters in western Virginia and West Virginia. The 
falls themselves no longer were there, the water was flat 
right across where they used to be. The 200 foot deep, 
mile-and-a-half long gorge was filled to the brim with 
rushing water with 50-foot standing waves. Not a good 
night for canoes or kayaks. I guess I should also note 
that the National Park Service superintendent of Great 
Falls Park in the 1970s was instrumental in helping to 
set up the ASRC’s original operational doctrines. 

One of the first missions an ASRC Group responded 
to back in the 1970s was when Blue Ridge Mountain 
Rescue Group in Charlottesville, Virginia  was called 
to assist Western Albemarle Rescue Squad to reach a 
woman with acute cholecystitis (a “hot gallbladder” as  
the surgeons say). She lived in the Piedmont foothills 
of the Blue Ridge mountains near the southern section 
of Shenandoah National Park. A hurricane had brought 
massive flooding to the area, and the stream that her 
driveway crossed was about three feet over the low-
water bridge on her driveway. There was no reasonable 
alternative, so BRMRG members carefully crossed the 
flood and rigged a Tyrolean Traverse (a “highline” to 
those with no poetry in their souls) and got her across 
to the ambulance waiting in the last of the rain. That 
said, the Blue Ridge Mountains, the eastern edge of 
the central Appalachians, are usually much drier than 
Laurel Ridge on the western edge, making them a better 
place to go hiking in the spring.   

During my disaster deployment to Hurricane Katrina 
along the Gulf coast in the fall of 2005, another hur-
ricane came as far north as Pittsburgh, with torrential 
rains. Allegheny Mountain Rescue Group was called out 
to assist. The flooding was bad enough that, in my home 
town of Carnegie Borough just outside the Pittsburgh 
city limits, a man walking on Main Street was washed 
away and drowned.  

Hurricanes can also track up the East Coast, bringing 
disaster-level flooding to the Tidewater and Piedmont 
areas east of the Blue Ridge Mountains. The Atlantic/

Gulf of Mexico hurricane season runs from the begin-
ning of June to the end of November, sharply peak-
ing from late August through particularly the end of 
September.

Nor ’easters 

One aspect of central Appalachian climate is the feared 
“nor’easter” storm. When hurricane season ends in 
September, it becomes nor’easter season until April. 
Nor’easters (“northeasters”) are non-tropical (northern 
Atlantic) cyclones, so-named as their winds along the 
Atlantic Coast blow from the north-east. These winter 
storms form when cold Arctic air coming southeast 
from Canada meet relatively warm, moist Atlantic air. 
They tend to progress up the coast to the northeast, the 
opposite direction from their coastal winds. Nor’easters 
can dump massive amounts of snow and rain along the 
coastal cities from Norfolk, VA up to Maine, and this 
precipitation can extend inland into the Appalachians 
and sometimes even beyond.

Hurricanes and nor’easters are uncommon. Most of 
the time, the weather comes from the west. Rarely, when 
a low-pressure area or storm is south of us, the counter-
clockwise air movement will bring some rain from the 
east.

Cold and Warm Fronts 

As discussed in the Climate section above, about 
Hadley-type cells, air masses break off from those cells 
and move north or south. In our area, almost always 
those air masses, whether coming from the north or 
coming from the south, then migrate from west to east. 
The boundaries between air masses are called cold fronts 
and warm fronts. You can think of a cold front as the 
leading edge of an Arctic or Polar air mass heading your 
way. 

They both are cold air masses, but the Arctic is colder 
than the Polar. This seems counter-intuitive; I would 
think “Polar” is at the North Pole and “Arctic” is further 
south, but it’s the other way around. I think some evil 
person named them this way just to confound students 
in meteorology classes. Take a look at the diagram Air 
Mass Origins on page 92. and maybe that will make it 
easier to remember. If you really care, which is probably 
only if you’re taking a meteorology class. 

Take a look at the illustration Weather Map on page 
80 and at the current weather maps at http://www.
conovers.org/ftp/weather.html, specifically the three 
similar maps at the top. They’re my favorite maps for a 
quick overview of the weather now and for the next day 

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
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and evening: forecast maps from The Weather Channel. 
Blue lines with points on them (showing the direction the 
front is moving) are cold fronts. Red lines with half-cir-
cles on them (also showing the way the front is moving) 
are warm fronts. Stationary fronts are shown with a line 
that alternates between red and blue. 

One thing to keep in mind as we move through this 
discussion of weather fronts: those blue cold fronts? On 
the map, they all look precisely the same. But some of 
them will drop the temperature 3° and some of them 
will drop the temperature 30°.  One way to tell is to look 
at the jet stream map at http://www.conovers.org/ftp/
weather.html and discussed in The Jet Stream on page 
81. If it looks like the jet stream is right on top of a 
cold front, then that’s going to be a strong cold front.

The diagrams to the side of this page ### show the 
vertical structure of moving cold and warm fronts. Note 
how that with a warm front, warm air rises over cold air, 
stretching out the front. And that with a cold front, the 
cold air bunches up and stays pretty vertical, which is 
why cold fronts usually hit suddenly and hard.

From a static weather map, you can’t tell from the 
forecast map whether the cold front or warm front is 
moving fast or slow. Neither the thickness or the line or 
number of points on a frontal line tell you how much of 
a difference there is between the air masses, or how fast 
the fronts are moving. 

Know these things, as they make a big difference to 
when and how hard the front will hit you when you’re 
in the front’s path. If you look again at http://www.
conovers.org/ftp/weather.html, the third map down on 
the right, from the Weather Underground, shows an 
animated loop (it shows about 3.5 hours) that gives you 
some idea how fast the fronts are moving. 

To see how big the difference in the air masses is 
(which may be of considerable importance to you in the 
field), you’ll have to look a bit further. 

Cross-sections Through Cold Front (Left) and Warm Front (Right)
For both diagrams, front is moving from left to right.

Licensed under the Creative Commons Attribution-Share Alike 4.0 International license via Wikimedia Commons, courtesy user Kh1604.

Air Mass Origins
cA: Continental Arctic (also known as the Polar Vortex); cP: Continental 
Polar; mP: Marine Polar; cT: Continental Tropical; mT: Marine Tropical. 

Continental air masses drier, marine air masses moister.
Public domain via Wikimedia Commons, US NOAA.

1 2 3 4 5 6 7 8 9

National Weather Service Front Symbols

(Only the first four are needed for basic 
interpretation of weather maps)

1. cold front

2. warm front

3. stationary front

4. occluded front

5. surface trough

6. squall line

7. dry line

8. tropical wave

9. trowal (Trough of warm air aloft)
Public domain via Wikimedia Commons, 

US National Weather Service

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
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If you look at The Weather Channel forecast maps at 
the top, look for precipitation, It’s marked with green to 
yellow to red for light to heavy rain, and light to dark 
purple for light to heavy snow. If there is a lot of pre-
cipitation associated with a cold front, usually right in 
front of it, make sure you have appropriate gear in your 
pack to deal with it: raingear and extra warm clothing in 
the summer, raingear or an outer shell and extra warm 
clothing in the winter, as the front will probably hit 
pretty hard. 

Warm front precipitation may not hit as hard, but it 
may last longer.

You can also use the weather app on your phone, and 
see what the difference in the daily temperature is for 
now and for after the front passes; that’ll give you some 
idea of how different the air masses are. 

Sometimes, when a cold front slowly sags south 
through the area, you may get nothing but clearing 
of the sky, lower humidity and cleaner and cooler air.  
Some slow-moving cold fronts bring significant rain, 
but no fanfare such as high winds or thunderstorms. 

Commonly, though, cold fronts move pretty fast, 
with high winds and often thunderstorms, and the 
temperature can drop precipitously. If you’re in the field, 
you need to be able to anticipate this. Keep an eye on 
the weather forecast on your phone; even if there’s no 
cell coverage in the search area, you can check the 2-3 
day forecast as you’re setting out from home. If you’re 
in Base, one of the jobs there is to figure out some way 
to get a weather forecast and post it and use it to brief 
teams. 

Here is a weather-related, leadership-related, exercise 
for the reader. You are heading out to a big search on 
the western edge of the Allegheny Plateau not far from 
Somerset, Pennsylvania at an elevation of 2000 feet 
(610 m). The search area is near Laurel Summit, a bit 
northwest and higher than Somerset at about 27oo feet 
elevation (820 m ). As the name implies, it’s at the top of 
Laurel Ridge, but the area is mostly wooded except for 
some open areas near cliffs here and there.

The forecast for Somerset for the day, Thursday, 
February 13, 2020 (this is a real forecast for that day) is 
for a high of 47°F (8° C) and a low of 9° F (-13° C) with a 
“frozen mix” of rain and snow and maybe some freezing 
rain, changing to snow showers.

What is the weather at Laurel Summit likely to be? 
If you’re going to be a field team leader for tasks on 
this search, what are your concerns, and how would 
they affect your choice of field team members and 
gear to take on the tasks? For Somerset, after mid-
night, the wind chill equivalent temperature is listed 
in WeatherBug as being, after midnight, as low as zero 
degrees F (-18° C), and that’s in the city of Somerset 
that’s somewhat protected from those prevailing 

westerly winds by Laurel Ridge. Does this have any 
additional effect on your decision-making?

Wind Chill Factor 

Talking about cold fronts is a good time to mention the 
wind-chill effect. If it’s cold but the air is still, it doesn’t 
feel nearly as cold as with even a 5 mph breeze. Back 
in the 1940s, Paul Siple and Charles Passel, working in 
Antarctica, tried to come up with a wind chill equivalent 
temperature calculation. This way they would know 
when there was a high danger of frostbite on exposed 
skin, considering both the temperature and the wind 
speed, and decide whether it was safe to be outside or 
not. That resulted in a chart that is reproduced every-
where (I refuse to reproduce it here). There have been 
some tweaks over the years, especially by Maurice 
Bluestein of Indiana University, but if someone tells you 
today’s wind-chill equivalent temperature, that’s prob-
ably what they’re still citing: the danger of frostbite on 
exposed skin.

But the danger of hypothermia is more of a concern 
for us, and that wind-chill chart just doesn’t address 
this concern. There have been attempts to calculate 
the hypothermia effects of wind-chill; if you have the 
Accuweather app or access their website, they have 
a proprietary RealFeel temperature, and the same 
for Weather Underground’s and WeatherBug’s apps 
and websites which also have proprietary “feels like” 
temperatures. All of these better than the “wind-chill 
factor” temperature for predicting how warm you need 
to dress. The best is the UTCI (Universal Thermal 
Climate Index)1 which is a non-proprietary formula and 
likely the best estimate of how you need to dress for the 
temperature, wind and humidity. But good luck finding 
this for the forecast for your next field task. 

The trouble with even these revised formulas is that 
they just give an estimate. How cold you feel is affected 
by your degree of fatigue, when you ate last and what 
you ate, whether you ate chocolate or not (reputed to 
keep you warm in the winter, though I could find no 
evidence to support this), your percentage of body fat 
and how it is distributed, your thyroid hormone level, 
and who knows what else. And that’s not to mention 
differences in microclimate; one minute your standing 
in a wind-sheltered area next to a cliff with a southern 
exposure in the sun; the next minute you’ve climbed up 
a gap in the cliff and you’re now on the other side of the 
ridge, where it’s windy, and the sun is blocked by the 
ridge. And you’re now going downhill instead of uphill 
and not generating as much heat.

1 http://www.utci.org/

http://www.utci.org/
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At this point, looking at the temperature and the 
wind speed on your weather app and doing your own 
mental calculation is a reasonable way to deal with 
this, as is using any of the weather services “feels like” 
temperature. WeatherBug is my favorite weather app, 
for multiple reasons including that it has a real-time 
lightning-strike map. But any of the weather apps is bet-
ter than no weather app on your phone.

Unlike cold fronts, which usually are heralded by an 
obvious buildup of big clouds in the west, and then hit 
hard, warm fronts sneak up on you. First you see a high 
overcast, then the clouds thicken and lower. Finally, the 
clouds gradually get even lower and gradually start rain-
ing on you. 

When a cold front moves through, the temperature 
can drop precipitously, and those in the field need to 
by able to anticipate this. Keep an eye on the weather 
forecast on your phone; even if there’s no cell coverage 
in the search area, you can check the 2-3 day forecast as 

you’re setting out from home. If you’re in Base, one of 
the jobs there is to figure out some way to get a weather 
forecast and post it and use it to brief teams. If you’re in 
San Diego or Seattle, with a marine climate, the forecast 
doesn’t matter nearly as much as in the Appalachians 
with a continental climate.

A higher-level way to predict what the weather plans 
to do to you is to look at weather maps. Practice by 
looking at them and correlating them with the weather 
you experience in the field. I’ve provided a key to the 
most common symbols used on many weather maps: 
National Weather Service Front Symbols on page 92. 

I have a web page at conovers.org/ftp/weather.html 
that aggregates my favorite weather maps for the central 
Appalachians. You can quickly access it on your phone 
or computer to get a fairly comprehensive picture of 
what the weather holds for the upcoming day.

Polar Vortex and the Jet Stream
Public domain, US NOAA.

http://www.conovers.org/ftp/weather.html


  95

 Weather        Vortexes…         Polar Vortex

Frequency of Tornados, United States
Licensed under the Creative Commons Attribution-Share Alike 4.0 International 

license via Wikimedia Commons, courtesy user Tertius51.

Storms: Bombs, Derechos, Vortexes… 

When it gets really cold in the mid-Appalachians, 
people talk about it being a “polar vortex.” Or a “bomb 
cyclone.”

Well, every low-pressure area pretty much a vortex, 
in that surface air is whirling, in a counterclockwise 
spiral pattern, into the center of the area and then rising. 
And another name for this type of low-pressure area is 
“cyclone.”

Polar Vortex

“This better cold snap was because of the polar vortex.” 
That is just soooo wrong.

The polar vortex does not cause cold weather in the 
mid-Appalachians and nearby areas of eastern North 
America. The polar vortex actually helps prevent 
severely cold winter weather in these areas.

During the winter there is an “Arctic night” when 
the sun never rises above the horizon. (There is plenty 
of twilight for much of this time, so it’s not really dark 
for six months.) Understandably, the air there gets cold. 
Very cold. 

During the winter, high up in the atmosphere, well 
above the jet stream (see The Jet Stream on page 81) 
a big mass of cold, dry air spins around over the arctic 
latitudes and just sits there, spinning like a kid’s toy 
top spinning around the north pole. This vortex holds 
that bitterly cold air in the Arctic, and prevents if from 
coming south and freezing us solid. See the illustrations 
Polar Vortex and the Jet Stream on page 94. 

Strictly speaking, since it’s not at the north pole, it’s 
some 30° south of the north pole, it’s called a circumpo-
lar vortex. Whatever. People call it the polar vortex, so 
let’s stick with that. 

When the circumpolar vortex starts breaking up, usu-
ally in the spring, blobs of it head south, dragging the 
jet stream along with it. The jet stream often meanders 
south without any involvement of the polar vortex, 
bringing colder Canadian air to the mid-Appalachians. 
That’s a major source of our lake-effect rain or snow fol-
lowed by clear, colder days with blue skies and sun.

But when the jet stream heads way south because 
it’s dragged by a blob of the polar vortex, the cold front 
with it is a really cold cold front, because the air behind 
isn’t just cold Canadian air, it’s frigid arctic air.

You can see where the jet stream is right now on the 
jet stream map, available on your web browser on your 
PC, tablet or phone, at: http://www.conovers.org/ftp/
weather.html. 

On February 16, 2021, a blob of the polar vortex 
made it to the Gulf Coast. It was -1° F (-18° C) in Dallas, 
Texas, and windy. About four million people were 
without electricity and therefore without heat; many 
Texas power generating plants didn’t work when it was 
that cold. Non-insulated water pipes froze and burst, 
including water mains. Half of Texas had a “boil-water” 
advisory. The beaches of Galveston Bay were covered in 
snow. Convention centers were converted to warming 
centers, but still people “froze to death” (died of hypo-
thermia) in their uninsulated homes.1

Climate change and arctic warming is making the 
polar vortex lessstable, so these severe cold spells 
are becoming more likely, even in subtropical areas 
like Texas. As discussed in Climate Change on page 
76, Climate change isn’t making the mid-Appala-
chians colder overall, but it is increasing precipita-
tion and causing more extreme shifts in weather and 
temperature. 

For example, the last couple of days of March, 2021, 
I spent a couple of days outside in T-shirt and shorts 
sweating with blue skies, sun and temperatures in the 
mid-70s F (lower 20s°C). But on the first of April, it 
snowed off and on all day, with gusty wind, sometimes 
with whiteout conditions. And when I walked the dog 
the next morning, it was 19°F (-7 °C). 

So climate change means that, in the mid-Appa-
lachians, you should be prepared for sudden very cold 
weather well into the spring. Even when it’s spring and 
warm out, make sure that in your pack you have leaf 

1 https://www.wesa.fm/post/
texas-governor-calls-investigation-group-manages-state-power-grid

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
https://www.wesa.fm/post/texas-governor-calls-investigation-group-manages-state-power-grid
https://www.wesa.fm/post/texas-governor-calls-investigation-group-manages-state-power-grid
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bags and spare clothing including a duvet (see Duvet on 
page 134). 

Cyclones and Bomb Cyclones

Low-pressure areas, also known as cyclones, are travel-
ing across North America from west to east all the time. 
More commonly called low-pressure areas, cyclones 
are a regular feature of our weather, bringing what one 
of my acquaintances calls “low-pressure fug”: hazy 
days with somewhat unpleasant air that seems smelly 
and polluted (which it probably is). If you look at the 
weather maps at that http://www.conovers.org/ftp/
weather.html page for the weather as of the time you 
clicked on the link, I’ll bet you can find at least one blue 
L indication of a low pressure area cyclone. 

You may hear of a tropical cyclone: that’s a low-pres-
sure area forming in the tropics, particularly a big one. 
People call small tropical cyclones tropical depressions.  
In the Atlantic ocean, Gulf of Mexico, northeastern 
Pacific ocean (near North America) and nearby land, 
we call a tropical cyclone a tropical storm, or if it gets big 
enough, a hurricane. In other parts of the world, a big 
one may be called a typhoon. It’s all the same thing, in 
different sizes and with different names.

Sometimes, a low pressure area suddenly deepens a 
lot: the pressure in the center gets lower and lower. Air 
gets sucked up from the surface up into the upper atmo-
sphere faster and faster and faster. This causes really 
fast winds. It is now a bomb cyclone, described in more 
detail at https://en.wikipedia.org/wiki/Explosive_cyclo-
genesis. And as with any low pressure area cyclone, that 
air being pulled up into the upper atmosphere cools, 
forms clouds, and the clouds dump rain, sleet or snow 
on whoever happens to be under them. And those winds 
pull in colder air from up north, and warm air from 
the south, making nearby cold fronts and warm fronts 
sharper as they get twisted, resulting in sudden changes 
in temperature.

There is a veritable bestiary of other types of sudden 
weather events that you should be aware of, and a bit 
scared of, if you hear that one is heading towards your 
team:

Tornados

The US National Weather Service says: A tornado is a 
violently rotating column of air extending from the base 
of a thunderstorm down to the ground. Tornadoes are 
capable of completely destroying well-made structures, 
uprooting trees, and hurling objects through the air like 

deadly missiles. Tornadoes can occur at any time of day or 
night and at any time of the year.

Tornados are also known as whirlwinds or twist-
ers. At sea or over the Great Lakes, they are known as 
waterspouts. Meteorologists try to ignore people who 
incorrectly call them cyclones.

If you want to see what a tornado looks like, watch 
the movie The Wizard of Oz or search the web for vid-
eos. In real life, tornados don’t take you to The Land of 
Oz. They mostly kill anyone they hit.

If you look at a map of where tornados occur, the 
mountains of the mid-Appalachians have are somewhat 
protected. However, the foothills to the east and the 
west have quite a number of tornados, even if not as bad 
as “Tornado Alley”: the center of the country, around 
the central Mississippi River valley. And there are plenty 
of search and rescue operations in the foothills.

The US National Weather Service (and the weather 
app on your phone) offer two kinds of tornado 
notifications. 

First is a tornado watch. This means that weather 
conditions are ripe for breeding tornados in the watch 
area. This also means “keep an eye and ear out for any 
evidence of a tornado in your area.”

Second is a tornado warning. This means that a 
tornado has been spotted in your area. This also means 
“start looking for a place to shelter!”

One thing you can do to monitor for tornados (or the 
other severe weather events we discuss here) is to switch 
your FM handheld VHF radio (either field or Base) over 
to one of the NOAA Weather Radio FM stations and 
see what they have to say. These radio stations are very 
high-power broadcast stations with high antennas. They 
cover over 90% of the mid-Appalachian area with their 
strong signals. You can see the coverage at: https://www.
weather.gov/nwr/Maps. 

If you are your SAR team’s commo geek (that’s a 
technical SAR term), and your team has program-
mable many-channel radios, you can make sure that the 
weather channels are programmed into them. If you’re 
a ham and you take your 2-meter handheld in the field 
with you – always a good idea – you can program them 
into your radio. 

The frequencies, along with their recommended 
channel names (yes, 162.550 was the first one, and oth-
erw were added later to increase coverage), are:

 162.400 WX2 
 162.425 WX4 
 162.450 WX5 
 162.475 WX3 
 162.500 WX6 
 162.525 WX7 
 162.550 WX1

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
https://en.wikipedia.org/wiki/Explosive_cyclogenesis
https://en.wikipedia.org/wiki/Explosive_cyclogenesis
https://www.weather.gov/nwr/Maps
https://www.weather.gov/nwr/Maps
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October 2011, Mill Prong Trail, Shenandoah National Park
Mixed snow and rain right around freezing; good softshell weather.

If you’re in the field, ideally Base will have a radio 
listening to the local weather radio frequency, and will 
update everyone in the field about any tornado warn-
ings or watches.

If you’re in the field, even if in a valley, and you’re 
out of contact with Base, you can probably still hear 
the weather broadcast on one of the above radio 
frequencies.  

If there is a tornado watch, and you’re in Base:
Have someone search the area right around Base for a 

safe tornado-shelter room nearby. You want a basement, 
storm cellar, or an interior room on the lowest floor 
with no windows. Identify it in your safety plan.Make 
sure everyone in Base knows where it is.

If you’re in the field, keep an eye and ear out for signs 
of an approaching tornado. 

Also, as you’re hiking or searching, keep an eye out 
for places to take shelter if you do hear an approaching 
tornado. Look for low-lying areas, like a narrow ravine, 
that are sheltered from the wind. Look places both shel-
tered from windborne objects and where no trees are 
likely to fall on you and your team. If you’re driving in 
your vehicle, look for deep roadside ditches where you 
could shelter. Tornados toss cars around like leaves, so 
being in a vehicle is no protection.

If you see or hear a tornado, head for the nearest shel-
ter, even if it’s back the way you were coming from.

A personal story, one that my daughter Laurel says 
mentally scarred her for life. When she was maybe 
seven years old, there was a tornado watch (not a warn-
ing) in our area. In the middle of the night, there was a 
terrible windstorm, and then it sounded like a freight 
train was heading right towards us. I dragged whole 
family down into the most sheltered portion of the base-
ment, and we all put on our climbing helmets. NOAA 
recommends kneeling and then curling up in a ball with 
your hands over the back of your neck and head. But 
if you have a helmet, this is probably the time you are 
most likely to benefit from it.

The roaring lasted for about ten minutes and then 
calmed down. There was no apparent damage to the 
house. Laurel complained bitterly about how scary this 
had been, and that it was all my fault as it turned out to 
be nothing.

The next morning, we were walking in the park just 
west of our house. It’s at a bit higher elevation, and 
mostly open meadows with individual trees and patches 
of woods. We saw four big, thick trees, each snapped off 
about 6-10 feet above the ground. In a line. The line was 
heading straight towards our house.

To put risks in perspective, in the USA each year, 
about five people die of poisonous snakebite, and most 
of those were either drunk, stupid or drunk and stupid. 

In the USA each year, maybe one person dies from a 
bear attack. At least some of these were drunk or stupid 
or both. 

But over a thousand people are killed by tornados in 
the US every year.1 Few of them were likely drunk or 
stupid.

Derecho

Derecho  (pronounced deh-REY-cho) is a Spanish term 
meaning straight or direct. 

When talking about the weather, a derecho is a line 
of severe summer thunderstorms that produces strong 
winds. A derecho has tornado-force winds, up to 100 
mph (160 kph) but they are going in a straight line 
instead of spinning around in a tornado funnel. These 
winds can flip a truck, rip off a roof, or more to our 
particular interest, uproot trees that can fall on you, 
and turn loose sticks and rocks into artillery shells.2 
A derecho can move fast, and a long way; one started 
in Chicago and later hit Washington, DC. The mid-
Appalachians get hit by a derecho every year or two.3 
Most of Ohio and western Pennsylvania, including the 
Laurel Highlands area of the Allegheny Plateau, get one 
a year, on average; the rest of the mid-Appalachians get 
one every other year, on average.4 This is much more of 
a danger than bears or snakes.

The advice for tornados? It applies to derechos as 
well. 

1 https://www.iii.org/fact-statistic/
facts-statistics-tornadoes-and-thunderstorms
2 Imagine you were out on a task during the derecho that caused 
this damage: https://www.npr.org/2021/08/10/1026323009/
the-long-process-to-replace-iowas-trees-that-were-down-by-a-derecho
3 https://en.wikipedia.org/wiki/Derecho
4 https://www.weather.gov/lmk/derecho

https://www.iii.org/fact-statistic/facts-statistics-tornadoes-and-thunderstorms
https://www.iii.org/fact-statistic/facts-statistics-tornadoes-and-thunderstorms
https://www.npr.org/2021/08/10/1026323009/the-long-process-to-replace-iowas-trees-that-were-down-by-a-derecho
https://www.npr.org/2021/08/10/1026323009/the-long-process-to-replace-iowas-trees-that-were-down-by-a-derecho
https://en.wikipedia.org/wiki/Derecho
https://www.weather.gov/lmk/derecho
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Squall Lines and Bow Waves 

A squall line is simply a line of thunderstorms.1 In the 
mid-Appalachians, the line usually more-or-less north-
to-south (usually a bit northeast to a bit southwest), and 
usually moving from west to east. 

Sometimes, a squall line intensifies and starts moving 
really fast. Instead of staying straight like a derecho, for 
some reason, the center gets out ahead of either end. 

On radar, the radar echo (everything you see on radar 
is an echo) looks like the bow wave of a big ship, so… 
meteorologists call it a bow wave echo. Sometimes this is 
just shortened to bow wave. As with derecho, these bow 
wave squall lines can spawn tornados or have tornado-
strength straight-line winds. 

Advice for a bow wave heading your way: same as for 
tornado or derecho heading your way. Hunker down. 

Sudden Changes 

The humidity in the mid-Appalachians means we don’t 
get the drastic daily temperature changes you get in the 
desert, from freezing-cold nights to blistering-hot days.2 
But like most of the country these days, we do get sud-
den temperature changes with frontal systems moving 
through.

On Tuesday, April 9, 2019, it was 80° F (27° C) in 
Denver. On Wednesday, a bomb cyclone passed through 
Colorado and the resulting high winds and blizzard 
canceled hundreds of flights at Denver International 
Airport. In the area northeast of Denver, hundreds of 
miles of Interstate highways were closed; some areas of 
Colorado got 14 inches (36 cm) of snow. 

Even more impressive and record-setting, on 
Saturday, September 5, 2020, it was 100° F (38° C) in 
Fort Collins, Colorado. Sunday was only a degree cooler.  
By Tuesday morning, a strong cold front came through, 
and it was windy and snowing; it was cold enough that 
the snow was sticking to the ground.3 As this cold front 
hit Utah to the south, 100 MPH winds flipped semis on 
the highway onto their sides (check out the embedded 
video in the link).4

1 https://en.wikipedia.org/wiki/Squall_line
2 “The maximum temperature swing in a single day was 
81.8°C (147.3°F), from –23.7°C (–10.7°F) to 58.1°C (136.6°F) 
on 20 July 2006 in China’s Qaidam Basin, a crescent-
shaped depression hemmed in by mountains on the Tibetan 
Plateau.” https://www.sciencemag.org/news/2021/05/
move-over-death-valley-these-are-two-hottest-spots-earth
3 https://www.npr.org/2020/09/08/910677557/in-48-hours-colorados-
wild-weather-sets-records-for-both-heat-and-snow
4 https://www.npr.org/2020/09/09/911166769/
winds-up-to-99-mph-hit-utah-skittering-semis-and-shuttering-capitol

These sort of things are not unique to Colorado, they 
occur in the mid-Appalachian region too.

Polar vortex spin-offs, bomb cyclones and other 
severe storms have actually been going on for thousands 
and probably millions of years, it’s just becoming more 
common in this era of climate change. Global warming 
means winters in the mid-Appalachians are, on average, 
slightly warmer, though much less so than other parts 
of North America. But the attendant instability of the 
atmospheric circulation cells means that a polar vortex 
or bomb cyclone will be more common. Irrespective of 
those vortices and cyclones, it’s more common now to 
have more severe weather, with more rapid changes in 
temperature. Here are some examples.
 • One day in 2016 when I left for work at 0745, it was 34°F 
(1° C). When I got home at 2030, it was 59°F (15° C). 
 • About six months later, over 36 hours between the 
15th and the 17th of December, 2016, the temperature 
climbed from 2°F (-17°C) to 56°F (13°C) and then the 
next day, back down to 20°F (-7°C). 
 • On January 23, 2019, it was 50°F (10°C) and raining. 
Early the day before when I was walking the dog, the 
snow was squeaking loudly underfoot as it was -1°F 
(-18°C). A polar vortex had just swung through. That 
means that, unlike the usual gradual warming with a 
warm front that normally distinguishes it from a cold 
front, even warm fronts can move fast around a polar 
vortex. 
• I was driving through Breezewood, PA in the late 
morning on January 30 2019 when the cold front of a 
polar vortex’s Arctic air mass hit. Outside, the clear and 
cloudless sky had darkened in the west, then rapidly 
became cloudy, and within five minutes there were high 
winds and blowing snow. Looking at the thermometer 
on my dashboard, I could see that the temperature, over 
less than five minutes, dropped from to 14° F (-10° C) to 
7° F (-14° C), a total of 7° F (4° C).
 • On February 2 2019, Allegheny Mountain Rescue Group 
had a vertical/semi-tech training session at McConnells 
Mill State Park, there was a half-foot of snow, it was 10° 
F (-12°C), and one member was even wearing his moun-
taineering double boots. Not only were people very 
warmly dressed, I saw people (including me) putting 
those little iron heat packs in the zipper compartments 
on the back of our mittens. I even saw one member 
putting one of those heat packs designed for feet (sticky 
on one side) onto his sock before putting his feet in 
his boots. The next afternoon, it was 58° F (14.5° C), no 
wind, bright sun and blue skies, and I was walking my 
dog in shirtsleeves.
 • On March 30, 2019, I was driving back from an ASRC 
Board of Directors meeting in Frostburg, Maryland, 
across the Allegheny Plateau. The sun was shining, birds 
were singing. The temperature was 64° F (18° C) and we 

https://en.wikipedia.org/wiki/Squall_line
https://www.sciencemag.org/news/2021/05/move-over-death-valley-these-are-two-hottest-spots-earth
https://www.sciencemag.org/news/2021/05/move-over-death-valley-these-are-two-hottest-spots-earth
https://www.npr.org/2020/09/08/910677557/in-48-hours-colorados-wild-weather-sets-records-for-both-heat-and-snow
https://www.npr.org/2020/09/08/910677557/in-48-hours-colorados-wild-weather-sets-records-for-both-heat-and-snow
https://www.npr.org/2020/09/09/911166769/winds-up-to-99-mph-hit-utah-skittering-semis-and-shuttering-capitol
https://www.npr.org/2020/09/09/911166769/winds-up-to-99-mph-hit-utah-skittering-semis-and-shuttering-capitol
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had the windows open. The next morning, at a signifi-
cantly lower elevation at my home in Pittsburgh, it was 
overcast and slightly below freezing with a steady west 
wind with gusts up to 25 miles per hour (40 kph). It 
snowed all day long.
 • On the afternoon of Veteran’s Day, November 11, 2019, 
at my house just outside the Pittsburgh city limits, the 
sun was shining, there was a slight breeze, and people 
were walking and running in the park next to my house 
in shorts and T-shirts. But a big blob of frigid air had  
split off from the polar air mass and headed southeast, 
pushing through into the mid-Appalachians. The next 
day this air mass moved in, and after the clouds and 
rain moved through, it got below freezing, and there 
was lake-effect snow, and I had to shovel 4” of snow off 
of my porch. That night it went down to 18 degrees that 
night, and a record 12 degrees the next morning.
 • On March 29, 2020, the afternoon high temperature 
where I live in Carnegie, PA (Pittsburgh area) was 76° 
F (24° C) and it was sunny; I was out walking the dog 
with a thin T-shirt and track shorts and sweating. The 
next day, the afternoon high temperature was 48° F 
(9° C) and while walking the dog not only did I have 
the same T-shirt on, I had two wool midlayers and a 
softshell parka and my Gore-Tex hat with earflaps on; 
it was cloudy and very windy and I wore my facemask 
the entire walk. That night it went down to freezing, as 
I found frost on the ground cover the next morning. 
A big and strong low-pressure area storm had moved 
across the continent to the north of the mid-Appala-
chians, and its wake sucked a big blob of cold northern 
air south into our mountains.
 • The week of June 13, 2021, was a hot one in the mid-
Appalachians. Even though it was not yet officially 
summer, the temperatures were hovering near 90° F (32° 
C) and it even in the evenings it was staying hot enough 
and humid enough that we decided not to eat dinner 
outside. In the US Southwest, temperatures were hover-
ing around 115° F (46° C) and there were warnings to be 
wary of melting asphalt on the roads that could cause 
third-degree burns.1 But, even though the Southwest 
was continuing to swelter, a blob of circumpolar air 
visited us in the mid-Appalachians. The evening of 
June 16, it was too cold to eat comfortably outside. The 
morning of June 17, up on the western edge of the high 
part of the Allegheny Plateau where the elevation was 
2100 feet (640 m), the temperature was 41° F (3° C) with 
a “feels like” temperature of 37° F (3° C). And that was in 
the heat island of the city of Somerset; east where it was 
higher at about 2500 feet (760 m), it was significantly 
colder, and even colder south along the Allegheny Front 

1 https://www.nytimes.com/2021/06/17/climate/west-fires-drought.
html

at Dolly Sods Wilderness Area at about 4000 feet (1200 
m). Even in the heat island of Pittsburgh, a thousand 
feet lower, when I took our beagle Rosie out for her 
daily 0630 walk around the park, it was 44° F (7° C), and 
I had on both a vest and an insulated jacket. 
 • Lest you think this is only a winter or maybe 3-season 
phenomenon, on the days of July 21 and 22, 2019, a 
“heat dome” tracked across the country. It affected the 
Midwest and the East Coast (and the mid-Appalachians 
between them). The news outlets talking about how 
many people were dying from the heat. At my house 
just outside Pittsburgh, on the western slopes of the 
Allegheny Plateau, at about 1000’ (300 m) elevation, the 
high temperatures each day were around 95°F (35°C) 
with 95-100% humidity at times. It was unpleasant. But 
on the evening of July 23rd, a cold front came through, 
and that night it was 53°F (12°C), If you were in a forced 
bivouac that night, without any extra warm clothing, in 
addition to the miserably hot day before you’d have had 
a miserably cold night. 

Perhaps the record is reported by Weather 
Underground: A dramatic example comes from Saranac 
Lake, in the Adirondack Mountains of upstate New York, 
where the temperature rose to 55°F (after being at -32°F 
on January 1) on the afternoon of January 12, only to 
plummet back to -30°F on the morning of January 14—a 
drop of some 85° in just 36 hours.2

One of the reasons these sudden changes in weather 
are more common now: blobs of warm air from the 
overheated western US move north into the arctic air, 
and this causes blobs of cold arctic air to break off and 
travel south into our area. It’s the new normal.

The purpose of these repetitive stories is to convince 
you that these sudden temperature changes are now 
normal and to be expected. Two morals from this: first, 
be prepared for sudden weather changes in this area 
when you are out on a search or rescue task. Second: 
sometimes we have searches, such as one in the Dolly 
Sods wilderness area in West Virginia, that last for days. 
People come from far away, and we have people tent-
camping at Base for days. If you travel to such a search, 
also have extra gear in your car for radical weather 
changes. 

Finally: sudden weather changes can kill. On 
Saturday, 22 May 2021, 172 experienced trail-runners 
started a 100 km (60 mi) backcountry ultramarathon 
race in the Yellow River Stone Forest in China’s Gansu 
province. It was the race’s fourth year. A cold front 
came through. Twenty-one of the 172 runners died 
from hypothermia, or because hypothermia made them 
clumsy and they fell to their deaths.3

2 https://www.wunderground.com/cat6/
extreme-short-duration-temperature-changes-us
3 https://www.npr.

https://www.nytimes.com/2021/06/17/climate/west-fires-drought.html
https://www.nytimes.com/2021/06/17/climate/west-fires-drought.html
https://www.wunderground.com/cat6/extreme-short-duration-temperature-changes-us
https://www.wunderground.com/cat6/extreme-short-duration-temperature-changes-us
https://www.npr.org/2021/05/23/999546242/21-die-in-extreme-weather-in-china-cross-country-race
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Summer Weather 

During summer in the central Appalachians and nearby 
areas, there is often a stagnant pattern where there is 
little mixing between the various masses. Humidity 
increases, and as the air warms up in the morning, local 
hot-spots on the ground warm the air above them, start-
ing a doughnut-style convection cell where the hot air 
rises in the middle and cooler upper air drops back to 
the ground around the outside. 

In the morning you see fair-weather cumulus clouds 
above the hot-spots. Later in the afternoon, though, 
some of these fluffy little sheep-like clouds start get-
ting taller and taller, and darker and darker, sometimes 
morphing into wolf-like anvil-topped cumulonimbus 
clouds that wander around, generally but not always 
eastward. They seek SAR teams on the ground below on 
which to rain, hail or towards which Zeus may hurl his 
lightning bolts. Sometimes, these thunderstorms may 
form out of nowhere in less than an hour. Don’t depend 
on the weather radar on your phone to warn you about 
thunderstorms. At the best of times, the map’s about 10 
minutes behind reality. If you haven’t checked it for a 
few minutes, your information might be 20-30 min-
utes out of date, long enough for a new thunderstorm 
to develop. Be situationally-alert for a darkening sky, 
the sound of approaching thunder, and changes in the 
prevailing wind direction that may herald an approach-
ing storm.

And when there is that stagnant weather pattern, and 
when the boundary between the colder northern air 
mass and the warmer southern air mass isn’t moving 
much one way or the other, low pressure areas form 
along this boundary and move from west to east. These 
storm centers move slowly east, but the counterclock-
wise air circulation around them means that, when the 
low pressure area is south of you, the associated thun-
derstorms may actually approach from the east. 

Sometimes, this stagnant pattern will result in sepa-
rate blobs of tropical moisture drifting north from the 
Gulf of Mexico, resulting in a half-day or so of rain in an 
otherwise dry week When there is a low pressure area 
north of you, though, the sucking effect of that coun-
terclockwise cyclonic circulation will drag out the blobs 
of Gulfcoast moisture into thin tendrils. It also tends 
to twist that previously-stagnant boundary into actual 
warm and cold fronts. And, if a warm front is moving 
up from the southwest, bringing moisture up from the 

org/2021/05/23/999546242/21-die-in-extreme-weather-in-china-cross-
country-race and https://www.nytimes.com/2021/05/24/world/asia/
china-ultramarathon-survivor.html

Gulf of Mexico, then southwest is where you should look 
for approaching thunderstorms. 

Associated with such a warm front, tendrils of moist, 
warm southern air head north and form patchy north-
south bands of thunderstorms  (“squall lines”) that 
move across the area from west to east. These are not as 
severe or as fast-moving as the squall lines associated 
with a fast-moving cold front, but they can sometimes 
spawn dangerous thunderstorms.

There is also a stagnant summer/early fall pattern 
(sometimes in other seasons, too) where a weak high 
pressure area squats in place, with little of that upper-
atmosphere clean dry air coming down to the surface, 
and hardly any breezes. There’s little if any rain, but the 
air, especially around cities, becomes dirtier and dirtier 
and more humid causing smog (smoke + fog), though 
in wilderness areas we just call it haze. Yuck.

Part of the problem is that there is often a tem-
perature inversion. Usually, the higher you go in the 
atmosphere, the colder it gets. That’s because surface 
air is usually warmed by incoming sunlight hitting the 
surface of the earth just underneath it. But sometimes 
with these weak high-pressure areas, a layer of warmer 
air forms over top of the colder surface air, preventing 
the normal vertical air movement and allowing dirty 
air to accumulate underneath. For more on this with 
some very interesting photographs of inversions, see the 
Wikipedia article on Inversion (meteorology).1

Even in wilderness areas, a weak high pressure area or 
an inversion makes the air dirtier. Trees give off mois-
ture from their leaves, so the air gets more humid. Trees 
also give off organic molecules, primarily terpenes, 
which contribute to the haze that develops under such 
conditions.  Breathing forest terpenes in small amounts 
is probably good for you, but there can be too much of a 
good thing.2

When you get that kind of summer-high-pressure-
wilderness-smog weather, you pray for a low-pressure 
area to come through, cooling things off a bit and rins-
ing some of that forest-smog out of the air, followed by a 
cold front with fresh, clean, dry Canadian air.  

Starting about 2018, sometimes there is a new spring-
summer pattern, likely secondary to global warming. 
A large blob of moist Gulf air moves up into the Great 
Plains, west of the Mississippi River, and squats there 
and rains, causing catastrophic flooding. Tendrils of 
moist warm air are pulled out of this storm by a low 
pressure area to the north. But instead of forming 
vertical north-south lines of thunderstorms, the lines 
of thunderstorms from this blob of moisture slowly 
creeping east, the tendrils of thunderstorms are oriented 

1 https://en.wikipedia.org/wiki/Inversion_(meteorology)
2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5402865/

https://www.npr.org/2021/05/23/999546242/21-die-in-extreme-weather-in-china-cross-country-race
https://www.npr.org/2021/05/23/999546242/21-die-in-extreme-weather-in-china-cross-country-race
https://www.nytimes.com/2021/05/24/world/asia/china-ultramarathon-survivor.html
https://www.nytimes.com/2021/05/24/world/asia/china-ultramarathon-survivor.html
https://en.wikipedia.org/wiki/Inversion_(meteorology)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5402865/
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Thunderstorm Formation
Public domain, NOAA

more southwest to northeast, and even sometimes 
form in a line almost straight west to east, heading east. 
Because they’re not moving north or south, if you’re 
somewhere along this straight line that keeps marching 
east, for hours you will be pounded by thunderstorm 
after thunderstorm, inundating the area. Even if a few 
miles to the north or south everything is dry, you get 
subjected to massive rain and flash flooding as well as 
high winds knocking over trees and downing power 
lines. This happened, for example, on May 28-29, 2019.

I hope this discussion of weather patterns makes 
you want to look closely at some weather maps before 
you head into the field, and if you have cellphone data 
connectivity, keep an eye on the radar precipitation map 
while in the field. If you have a web browser on your 
smartphone or computer, bookmark the page at http://
www.conovers.org/ftp/weather.html and look at it every 
time you head out the door. That way you’ll learn how 
to read weather maps before you really, really need to be 
able to do so.

On a semi-related note: I was once responding to a 
search in Plum Borough near Pittsburgh, a place I had 
never been before. It was night. It was foggy. It was 
raining. I put my phone up in a bracket attached to the 
inside of my windshield, fired up Google Maps… and 
as I got off the interstate into a maze of twisty little pas-
sages, all alike… I realized that Google had just updated 
the interface for Google Maps and I had no idea how to 

use it anymore. I had to pull off the road and learn how 
to use the new interface before I could continue to the 
search base. 

Now I fire up Google Maps even if I’m just head-
ing out to do some errands, or going to work. It has 
detoured me around construction and wreck innumer-
able times, for which I thank Google with the part of 
my soul that is sold to Google rather than Amazon or 
Microsoft. But also it means that when they change the 
interface, I know about it well before I have to use it 
to respond to a search. I urge you to do the same. And 
to consult those weather maps regularly for the same 
reason.

Thunderstorms 

If you’re not from this area, you may not appreciate the 
danger of Appalachian thunderstorms. If you’ve lived 
your entire life in Santa Barbara, you may have never 
seen a thunderstorm. If you have lived in Florida or the 
great, flat central part of our country that is scary for 
people like me with planophobia (fear of flat places), 
you’ve probably seen your share of thunderstorms. 
Indeed, thunderstorms are so common in Florida 
that it’s called the “lightning capital of the world.” But 
in the Appalachians, particularly along the eastern 
edge and particularly in the southern Appalachians, 

http://www.conovers.org/ftp/weather.html
http://www.conovers.org/ftp/weather.html
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thunderstorms tend to grow to enormous size. They 
are the big, mean cousins of thunderstorms in other 
regions. They can develop near-tornado-strength winds, 
or even spawn tornados. They can knock down trees… 
and this is a bigger danger than you might think. In 
the US, an average of 31 people a year die this way each 
year.1 A few years ago, I had to help with a closure of 
Skyline Drive when a man who was simply driving his 
car along Skyline Drive had a tree fall over onto his 
car and kill him. Severe thunderstorms can turn some 
normally-dry trails into Olympic-grade white-water 
canoe runs, soaking you up to the waist and making 
footing uncertain, so that a sprained or broken ankle 
much more likely They may flood low-lying areas with 
poor drainage, inundating nearby trails. 

Thunderstorms are most common in summer. Some 
occur in spring and fall, but they may even occur in the 
winter months. Meteorologist Jeff Haby of the National 
Weather Service says, As a general rule, the surface 
dewpoint needs to be 55 degrees Fahrenheit [13° C] or 
greater for a surface based thunderstorm to occur.2 In 
simple terms, the dew point is the temperature at which 
moisture will condense out of the air. Unlike the relative 
humidity, which varies with temperature, the dewpoint 
is a measure of the absolute humidity, the amount of 
water, in the air. Warm air can hold more water than 
cold air, which is why thunderstorms are more common 
in the summer. Many weather apps give the  dew point. 
If you’re in Base and trying to figure out if develop-
ing thunderstorms might be a risk to teams in the field 
during the day, check the dew point. As I typed this on 
a humid summer morning in August, the dew point was 
75° F (24° C) so I am expecting lots of thunderstorms 
this afternoon.

On December 1, 2018, there was a band of thunder-
storms with severe lightning from central West Virginia 
up to Pittsburgh, which then moved east into the central 
Appalachian mountains.

There is a famous cave near the highest point in West 
Virginia, Spruce Knob. It’s called the Sinks of Gandy. 
This cave is where Gandy Creek, in the middle of rolling 
farm country, enters one side of a knob and then maybe 
half a mile away comes out the other side; the standard 
trip enters the upstream side and exits the downstream 
side. If you’re in a such a cave when a thunderstorm 
arrives upstream, the water level may quickly rise and 
prevent you from getting out the exit.

Thunderstorms can move fast, up to 70 miles per 
hour. On May 12, 2018, I was at an Allegheny Mountain 
Rescue Group training session, hiding for a dog team. 
Despite our looking at the radar weather map and 

1 https://link.springer.com/content/pdf/10.1007/s11069-008-9314-7.pdf
2 https://www.weather.gov/source/zhu/ZHU_Training_Page/thun-
derstorm_stuff/Thunderstorms/thunderstorms.htm

seeing the storm approaching from the west, it sped 
up to 55 miles per hour and caught us right as we were 
exiting the woods and diving into my truck. In our area, 
fast-moving storms usually approach from the west, so 
keep an eye (and ear) out for weather approaching from 
the west. In fact, due to the prevailing westerlies (winds 
from the west), weather including thunderstorms usu-
ally come from the west. 

If a cold front is coming down from the north, then 
prevailing winds come mostly from the northwest, 
bringing moisture from the Great Lakes, which in the 
winter is responsible for “lake effect” snow squalls. In 
other seasons, this moisture brings thunderstorms from 
the northwest.

On the other hand, when there is a stagnant summer 
weather pattern, afternoon thunderstorms can form and 
wander slowly around, or simply squat in one place and 
piss on those underneath them for hours. 

When the weather pattern is very stagnant, as it was 
July 4th & 5th, 2018, thunderstorms form over the heat 
islands3 of cities such as Cleveland, Erie and Pittsburgh. 
The extra heat there made the moist surface air rise 
and become cumulonimbus thunderhead clouds that 
quickly turned into large thunderstorms. Given the very 
slight wind from the west, these thunderstorms formed 
just a bit east of the cities and stayed there for many 
hours. 

On these two days, stationary thunderstorms also 
formed where the slight wind from the west pushed 
humid air up as it hit the western edges of ridges, 
particularly the western-most ridge of the central 
Appalachians, known variously along its length as 
Laurel Mountain, Laurel Ridge or Laurel Hill. Big 
storms also formed along the Blue Ridge Mountains of 
Shenandoah National Park, where moist air from the 
broad Shenandoah Valley pushed up the 4000-5000’ 
(1200-1500 m) mountains of the park.

These thunderstorms were large, stationary, and 
lasted for hours. As a result, downed tree limbs and 
trees cut off power to tens of thousands. Flash flood-
ing made many city streets, highways, rural roads and 
wilderness trails (such as the Laurel Highlands Hiking 
Trail) temporarily impassible. Washed-out bridges, ero-
sion and landslides made some trails and roads impas-
sible for months. Expect more such storms in our area 
in the future. 

3 Heat islands are areas that are appreciably hotter than the surround-
ing countryside. Most heat islands are cities, where the vertical build-
ings trap heat, and the large extent of roofs and roads absorb the sun’s 
heat. Waste heat from energy use, particularly from vehicles, heavy 
industry and air conditioning, also contributes. Even in the winter, I’ve 
found a 10° F difference in temperature between the elementary school 
in Carnegie compared with the large Carnegie Park next to my house.
See https://www.sciencemag.org/news/2019/05/
large-cities-may-create-their-own-clouds

https://link.springer.com/content/pdf/10.1007/s11069-008-9314-7.pdf
https://www.weather.gov/source/zhu/ZHU_Training_Page/thunderstorm_stuff/Thunderstorms/thunderstorms.htm
https://www.weather.gov/source/zhu/ZHU_Training_Page/thunderstorm_stuff/Thunderstorms/thunderstorms.htm
https://www.sciencemag.org/news/2019/05/large-cities-may-create-their-own-clouds
https://www.sciencemag.org/news/2019/05/large-cities-may-create-their-own-clouds


  103

 Weather        Thunderstorms         

As with the storms that accompany cold fronts, sum-
mer thunderstorms can drench you and cause hypother-
mia, even on a day where the temperature is in the high 
90s F (high 30s C)  before the storm hit. 

The central downdraft of a large thunderstorm brings 
down cold air from high in the atmosphere. This is why 
even high-summer thunderstorms can pelt you with 
sleet or even big hailstones (some the size of baseballs 
that can injure or kill people) that make you want to 
put on your helmet. The record temperature drop for a 
thunderstorm is 40° F (22° C), though 10-15° F (6-8° C) 
is more common.1

Even if it doesn’t spawn a tornado that can flatten 
buildings and throw cars around, a big thunderstorm 
can produce devastating winds when it produces what is 
called a microburst. (There are also macrobursts, which 
are the same thing over a larger area; some people 
call them downbursts.) A microburst is sort of like an 
upside-down tornado; rather than sucking things on the 
ground up inside them (à la The Wizard of Oz), they are 
powerful winds from the center of a thunderstorm that 
suddenly push down and then out. These are so local-
ized and come and go so quickly (seconds to minutes) 
that we don’t have measurements of the wind speeds. 
But microbursts have flattened buildings and uprooted 
vast swathes of trees, and tossed many-ton shipping 
containers around like toys, so estimates are in the range 
of 75-100 mph (120-160 kph). If you think that large 
dead branches on standing trees are called widowmak-
ers, consider what a big tree falling on your team could 
do.

Microbursts come and go so fast that there is no way 
to predict them or see them coming, except to know 
that they are associated with developing thunderstorms 
and if there are thunderstorms around and you hear a 
big wind,  run for the most sheltered area you can see as 
fast as you can go.

Global warming/climate change means that these 
catastrophic rain and other weather  events, whether 
from a stationary thunderstorm or simply massive 
storms accompanying a cold front, not to mention the 
derechos, bomb cyclones and polar vortexes we dis-
cussed earlier, are becoming much more common in the 
central Appalachians and surrounding areas.2

Preparing for these events means carrying raingear, 
including rainpants, even in the summer. And even in 
the summer, some extra warm clothing should always 
be in the bottom of your pack. You should protect the 
clothing against torrential rains with a pack raincover, a 

1 
2 See this New York Times article, which discusses the new, larger 
thunderstorms that climate change is bringing: What’s Going on 
Inside the Fearsome Thunderstorms of Córdoba Province? https://nyti.
ms/2CErnNx

thin sil-nylon rain liner, or inside a plastic zip lock bag 
or silnylon stuffsack or dry bag. I always keep a silnylon 
rain liner inside my pack, though I only put stuff into it 
if rain’s likely.

Global warming/climate change means that these 
catastrophic rain events, whether from a stationary 
thunderstorm or massive storms accompanying a cold 
front, are becoming much more common in the central 
Appalachians and surrounding areas. 

Preparing for these events means carrying raingear, 
including rainpants, even in the summer. And even in 
the summer, some extra warm clothing should always 
be in the bottom of your pack. You should protect the 
clothing against torrential rains with a pack raincover, 
a thin sil-nylon rain liner (which I prefer over a rain-
cover), or inside a plastic zip lock bag or silnylon stuff-
sack or dry bag. I always keep a silnylon rain liner inside 
my pack, though I only put stuff into it if rain’s likely.

Another great pack addition for dealing with the 
windchill and wetchill of a sudden thunderstorm, even 
in high summer, especially if you’re leading a team of 
less-prepared spontaneous volunteers, is a European-
style bivvy sack, also known as a bothy bag. This is a 
coated nylon bag big enough for a few people, prefer-
ably silnylon as it’s light and packs small (though more 
expensive). It’s basically a tent where the team’s heads 
are the tent poles and their sitting butts on the edges 
of the bag are the stakes. When a storm hits hard, you 
can stop during the worst of it and quickly throw the 
bothy bag over the heads of your entire team, providing 
windchill and wetchill protection and multiplying body 
warmth. 

Once, a long time ago, a search and rescue team 
formed in the town of Waynesboro, Virginia. 
Waynesboro is just west of Rockfish Gap, where the 
highways US 250 and I-64 cross the Blue Ridge. This 
is near the southern tip of Shenandoah National Park, 
where Skyline Drive becomes the Blue Ridge Parkway. 
This SAR team had a search exercise one very hot (high 
90s F = high 30s C) southern July weekend. This was 
not far from Humpback Rocks, a popular climbing area 
along the Appalachian Trail. 

This SAR team had a search exercise one very hot 
(high 90s F = high 30s C) July weekend. This exercise 
was not far from Humpback Rocks, a popular climbing 
area along the Appalachian Trail. 

Two of their members never returned, and the 
ASRC’s Blue Ridge Mountain Rescue Group was called 
out to find them. (Yes, their SAR team dissolved due 
to acute embarrassment.) It was a night search, and 
just as we started the search operation, a big cold-front 
thunderstorm arrived over Humpback Rocks and just 
squatted there. All night, it was pouring, just pouring, it 
was raining so hard it was impossible to talk with your 

https://nyti.ms/2CErnNx
https://nyti.ms/2CErnNx
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teammates unless you stood right next the them and 
shouted. 

On this “hot July night” teams were tromping up 
and down mountainsides in full raingear, with mul-
tiple layers of clothes and wool balaclava hats, and still 
shivering.

An interesting sideline: we found that there was so 
much water in the air that we couldn’t use our standard 
155.160 MHz FM handheld radios more than about 
100 feet, as the rain in the air absorbed this frequency’s 
energy very well. We found that low-power handheld 
CB radios, though, which operate on a much lower 
frequency, worked pretty well, and that’s what we had to 
use for communications.

Lightning 

Another danger from thunderstorms is signaled by 
the lightning’s thunder, which gives these storms their 
name.

As the burgeoning use of smartphones and increasing 
cellphone-tower access have decreased the number of 
lost-person searches, there are also many smartphone 
apps that (when you have a signal) let you look at real-
time Doppler radar weather maps to track storms that 
might be heading your way. As of 202, the smartphone 
app Weatherbug offers a function called Spark. Spark 
shows a map that plots, in real time, lightning strikes in 
your area. This is based on the WeatherBug lightning 
sensor network. However, the Weatherbug alert system 
will not proactively alert you when lightning strikes are 
close; you have to check the app to see this information. 
You can set this or other storm apps to provide audible 
severe weather alerts, which is probably appropriate 
for trips in the wilderness, whether recreational or as a 
search and rescue task. However, these weather alerts 
are not as specific to your location as the WeatherBug 
Spark sub-app. 

 
 

People who deal with athletic events tend to use the 
“30/30 rule”: if the lapse between a lightning flash and 
the accompanying thunder is less than 30 seconds, that 
means the lightning is within 6 miles and the athletic 
event should stop. People should shelter inside until 30 
minutes after the last rumble of thunder. 

Unlike for an athletic event, sheltering inside a build-
ing or vehicle may not be possible for a field team, but 

getting off an exposed ridge and avoiding single tall 
trees certainly may be possible, and well-advised.

See also the section on Reading the Sky below for how 
to know a thunderstorm is approaching. And, in , how 
to deal with lightning-strike victims in first aid section.

Wikipedia says:

The U.S. National Lightning Safety Institute 
advises American citizens to have a plan for their 
safety when a thunderstorm occurs and to commence 
it as soon as the first lightning is seen or thunder 
heard. This is important as lightning can strike 
without rain actually falling. If thunder can be heard 
at all, then there is a risk of lightning. The safest place 
is inside a building or a vehicle. Risk remains for 
up to 30 minutes after the last observed lightning or 
thunder.

The National Lightning Safety Institute recom-
mends using the F-B (flash to boom) method to 
gauge distance to a lightning strike. The flash of 
a lightning strike and resulting thunder occur at 
roughly the same time. But light travels 300,000 kilo-
meters in a second, almost a million times the speed 
of sound. Sound travels at the slower speed of about 
340 m/s (depending on the temperature), so the flash 
of lightning is seen before thunder is heard. A method 
to determine the distance between lightning strike 
and viewer involves counting the seconds between the 
lightning flash and thunder. Then, dividing by three 
to determine the distance in kilometers, or by five 
for miles. Immediate precautions against lightning 
should be taken if the F-B time is 25 seconds or less, 
that is, if the lightning is closer than 8 km or 5 miles.

The Weatherbug Spark feature, if you are monitoring 
it, will give the following alerts:

 ◆ Greater than 30 miles away: no alert
 ◆ 30 to 20 miles away: “Stay tuned.”
 ◆ 20 to 10 miles away: “Be prepared to find shelter.”
 ◆ Less than 10 miles away: “Seek shelter now.”

The closer you are to a thunderstorm, the higher the 
risk of a lightning strike nearby. There is effectively no 
distance from a thunderstorm that is entirely safe, it just 
decreases markedly with distance. Lightning can strike 
far away from a thunderstorm. The record is 440.6 
miles (709 km).1 That’s more than the distance from 
Columbus, Ohio to Norfolk, Virginia. (Yes, we hope this 
and the picture Lightning Strike Far from Thunderstorm 
on page 105 make you somewhat paranoid about 
lightning.)

1 https://mashable.com/article/longest-lightning-bolt-record/

https://mashable.com/article/longest-lightning-bolt-record/


  105

 Weather        Winter Weather         

Simply knowing to avoid exposed ridges and cliffs, 
wet ropes, and isolated trees, and to shelter in deep but 
not shallow caves, can make you significantly safer. If 
your team is unavoidably exposed to lightning risk, you 
can stand or sit on insulating materials like a pack or a 
coil of rope. Some pooh-pooh this idea because air is a 
great insulator and lightning can get through a rope just 
as easily as the air. Still, it might decrease a shock from 
current in the ground, so seems reasonable.  

You can also keep your feet together to a ground cur-
rent “step potential” voltage between your feet. 

Some call curling up into a ball, keeping your feet 
together, and getting on a coiled rope or pack or sleep-
ing pad “the lightning crouch.”

The National Weather Service says:

If you are with a group of people, spread out. 
While this actually increases the chance that someone 
might get struck, it tends to prevent multiple casual-
ties, and increases the chances that someone could 
help if a person is struck.

Some also think that spreading out will decrease the 
risk of getting hit by a side-flashes from another person 
if that person is hit by lightning: 

This panel recommends the separation of group 
members by greater than 20 feet to limit potential 
mass casualties, as lightning can jump up to 15 feet 
between objects.1

It is pretty unlikely you’ll be injured by being struck 
directly by lightning. But being electrocuted by the 
ground current step potential from a nearby strike? 
Much more likely. See the illustration Lightning Strike 
Ground Current Step Potential on page 105.

Lightning is not just a problem when in the field. It’s 
a problem for people at Base, when you’re out in the 
woods for a walk, and even in urban areas.

One of the safest places to be during lightning is in a 
building with a lightning rod. Sometimes a search Base 
is in a building or a picnic shelter with a lightning rod: if 
so, that’s pretty safe. Inside a vehicle with a metal roof is 
also pretty safe (though as we advised above, not during 
a tornado), as the rubber tires insulate you fairly well 
from the ground current step potential.

1 1. Davis C, Engeln A, Johnson E, et al. Wilderness medical society 
practice guidelines for the prevention and treatment of lightning 
injuries. Wilderness Environ Med 2012;23:260-9. http://www.ncbi.nlm.
nih.gov/pubmed/22854068

Winter Weather

We don’t have sections on spring and summer weather 
as you can interpolate (split the difference). As the mid-
Appalachians are in a continental climate, the weather 
in spring and fall can be warm or cold, the frequency 
of each dependent on how close you are to winter or 
summer. 

Which means that in early spring and late fall you 
need to be prepared for winter weather. It well may 
snow, though big snowstorms are usually reserved for 
the winter. What’s worse, you may get an ice storm. 
When the ground and the trees are below freezing, 
and it rains, the rain hits the trees and the ground and 
freezes. You can get up to a half-inch of ice covering 
everything. And when we get a rare warm rain in the 
winter, it can happen in winter as well. 

Lightning Strike Ground Current Step Potential
Public domain, (US) National Ag Safety Database

Lightning Strike Far from Thunderstorm
Public domain, NOAA. Credit Mitchell Coombs.

http://www.ncbi.nlm.nih.gov/pubmed/22854068
http://www.ncbi.nlm.nih.gov/pubmed/22854068
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When the sun finally comes out, the glittering ice-
covered trees present a rare and truly beautiful spec-
tacle. But there are consequences. The ice tends to break 
tree limbs which fall on power lines and cut off the 
power. Trees fall and block roads and trails.

The ice coats roads and streets, keeping street and 
highway crews busy spreading salt. But these crews don’t 
come up private driveways like that to the Bearsden 
Center, a lodge and Appalachian Trail hostel where 

the Appalachian Search and Rescue Conference tends 
to hold its winter educational Retreat and Board of 
Directors meeting. 

Sometimes at the winter Retreat we have several 
inches of new powder snow and people (including me) 
get to try out their new snowshoes and XC skis. 

But twice, we had an ice storm. In 2017 I was sleep-
ing out in the woods behind the lodge in my Hennessey 
Hammock. In the morning I had to break a quarter-inch 

Cloud Types
From old Sea Scout Manual

Public domain via scan from manual.
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of ice off of rain fly to be able to get out of the ham-
mock. And in January 2020, we had another ice storm, 
and because it warmed up and kept raining, the drive-
way had a quarter inch of ice with about a millimeter of 
water on top of it. It was so slippery you couldn’t even 
belly-crawl on it on uphill. One of my longtime col-
leagues, Don Scelza, went out late Saturday night to go 
to his RV parked in the parking lot maybe 100 yards/
meters from the lodge and maybe 30 feet/10 meters 
lower in elevation. He told me he quickly gave up on any 
attempt at walking. He simply sat down and slid down 
the road to his RV. 

Given my prior experience with sleeping out in my 
hammock in an ice storm at an ASRC Retreat, and my 
desire to not be in a room with five other people snor-
ing, this time I was staying in a cheap motel in nearby 
Winchester. When I drove from Winchester back to 
Bears Den the next morning, the roads were entirely 
clear. But as soon as I turned into the driveway my Land 
Cruiser stopped and turned sideways, refusing to go any 
further.

I had to put on creepers (discussed in the footgear 
section) to be able to walk up the road to the lodge. The 
lodge staff weren’t able to make the gravel passable until 
lunchtime, and that required the use of a bobcat (tiny 
bulldozer) using a shovel with teeth to scrape off the ice.

El Niño 

People talk about El Niño all the time, especially along 
the Pacific coast of North America.1 El Niño is a bit 
complex to explain. The surface of the tropical central 
and eastern Pacific Ocean oscillates between cold and 
warm surface water; the cycles last 2-7 years, usually 4 
years. When the surface water’s warm, that causes El 
Niño. It may have significant effects along the Pacific 
Coast: drier in California, and wetter in the Pacific 
Northwest. It may cause the central Appalachians to be 
a bit drier, but other than that, you can ignore its effects 
on our area’s weather.

Reading the Sky 

Smartphone weather apps and expanding cellphone 
coverage means it’s easier than ever to keep up on what 
the weather is about to inflict on you. At least as you 
learn to interpret weather maps and other weather data. 
Don’t trust the forecasts on your smartphone that much. 
Looking at a weather map and particularly a radar 

1 https://en.wikipedia.org/wiki/El_Niño

precipitation map, and understanding them, makes you 
much more aware of the impending weather. 

Being able to follow directions on Google Maps, or 
to look at a GPS or GPS app and announce your USNG 
grid position, does not mean you know how to navigate 
in the backcountry. Similarly, knowing how to read a 
weather forecast doesn’t mean you’re knowledgable 
about weather. 

Being able to “read the sky” and other signs about you 
to predict the weather has for centuries, if not millennia, 
has been a mark of an experienced outdoorsperson.  It’s 
worth learning a bit about it, if for no other reason than 
to impress others with your outdoor acumen.

“Red Sky in Morning, Sailor Take Warning; Red Sky at Night, Sailor’s Delight.” 
Near sunset, red or orange clouds in the west, as in these photos from when 
I was out walking the dog, show that the air ahead towards the sunset to the 
west of you, from whence the weather comes, is clear enough to illuminate 

the high clouds, meaning good weather is likely for the next day or two. In rare 
circumstances, thin high ice clouds also refract the sun’s light, creating a sun pillar 

as shown here. (Carnegie, PA, January 16, 2020. Taken about 5 minutes apart, 
right as three days of overcast skies cleared, revealing blue sky overhead.)

https://en.wikipedia.org/wiki/El_Niño
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Predicting Thunderstorms

If there is a view to the west and a big cumulonim-
bus cloud full of lightning is approaching, and thun-
der is rapidly getting louder, anyone can predict a 
thunderstorm. 

In the mid-Appalachian area, you’re often in deep 
forest. Hearing thunder approaching from the west 
clues you in that you might be hit by a storm, but if it’s 
an isolated thunderstorm, as opposed to a squall line, it 
might very well pass you by. 

If you don’t have a cellphone app to consult, and if 
you are in deep forest without a view of the sky, there 
are other clues to an approaching storm. 

Thunder is nonspecific; in a quiet forest, you can hear 
thunder from far-away storms. A darkening of this sky, 
visible even thorough the forest canopy, might warn you 
that a cloud is passing overhead, but it could be just a 
sheep-like fair-weather cumulus cloud. 

In the mid-Appalachians, the wind is almost always 
from the west – we call this the prevailing westerlies – 
even if it’s just a light breeze. If that breeze stops as the 
day gets a bit darker, especially to the west, it’s probably 
just a passing fair-weather cumulus cloud. 

More specific is a change in wind direction. When a 
thunderstorm approaches you, almost always from the 
west, the prevailing wind from the west will stop, as the 
updraft around the edges of the approaching storm pulls 
surface air up to the upper atmosphere. This creates a 
suction effect, pulling surface air ahead of it back to the 
west. The first sign of this is that the breeze from the 
west stops (“the calm before the storm”). As the storm 
gets closer and this suction effect gets stronger, the wind 
changes direction, now coming from the east and head-
ing towards that updraft approaching you from the west. 

Trees adapt to the prevailing westerlies, slowly adjust-
ing for the wind to keep their leaves tilted just right to 
get the maximum sunlight. Unlike the Ents in The Lord 
of the Rings, it takes a while for real trees to adjust their 
leaves. They can’t adjust to sudden changes in wind 
direction. 

A sudden change in wind direction bends the leaves 
into a different position. You might think that this 
requires close observation of tree leaves to detect. Not 
so.

Many trees have leaves that are bright green on top 
and white or at least much lighter green on the bottom. 
This makes sense, putting the chlorophyll where it will 
gather the most sun energy. 

So when suddenly you see the pale undersides of the 
tree leaves, which is really quite obvious – I like to think 
the leaves are mooning me with their pale backsides – 
you may have only a minute or two until it hits, so it’s 
time to stop and look around for shelter, look for dead 

widowmaker branches on nearby trees, dead trees that 
might fall on your team, and make sure your raingear is 
on the outside of your pack where it’s rapidly accessible.

This tree-mooning strongly suggests that the 
approaching cloud is not just a sheep-like fair-weather 
cumulus but a wolf-like cumulonimbus, about to attack 
you.  

A sudden drop in temperature usually soon follows, 
from the downdraft at the center of the storm bringing 
down cool air from high in the atmosphere. This is a 
pretty reliable way to know you’re about to be hit by a 
storm.  

You might think that the Doppler weather radar on 
your phone’s weather app makes this unimportant. (See 
Weather? There’s an App for That on page 90.) 

Not so. In humid conditions, when the dew point is 
high, particularly during a stagnant summer weather 
pattern, a thunderstorm can form in less than 10 min-
utes. And they can move at 70 mph (110 kph). 

And the Doppler weather map on your phone can 
be up to 10 minutes out of date, longer if you’ve lost 
your cellphone data connection for a few minutes. I 
have been struck by a thunderstorm that, as I was being 
poured on, still wasn’t showing up on my weather app, 
even with a good data connection. 

Keep an eye out for trees mooning you. 

Red Sky at Morning

Ever since my daughter Laurel was a young girl (as I 
write this she’s in college), we’ve had a standing joke 
about clouds. Even when she was small, I have always 
tried to teach her about the outdoors. She insisted back 
then that she’s not a “hikergirl.” She still insists that she’s 
not a hikergirl, even though we’ve been on lots of hiking 
vacations. 

Since then, she’s been on trips with her high school 
classmates, or on backpacking trips at summer camps, 
after which she told me that, even if she’s not a hikergirl, 
that she seemed to know more about the outdoors than 
even her leaders or camp counselors. For one backpack-
ing trip at camp one summer, where the leaders planned 
to simply shelter the group under a tarp, she had the 
foresight along one of our Gore-Tex sleeping-bag cover 
type bivvy sacs. She says they were hit by thunder-
storms, and that she was the only one, including the 
camp counselors who led the trip, who woke up the next 
morning not soaking wet. 

When she was still a little girl, and we were driving 
around in the car together, I would sometimes point 
out interesting clouds to her and discuss them and their 
implications for the weather. In particular, we would 
look to the west to see what was heading our way. 
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See Cloud Types on page 106 for some old Sea Scout 
drawings of cloud types and their names.

A clear sky, but with big thunderheads (cumulonimbus 
clouds) developing in the west: a cold front is approach-
ing. A clear day with gradual onset of high cirrus clouds, 
followed by altostratus and then stratus clouds means a 
warm front is approaching. (See Cold and Warm Fronts 
on page 91 for the implications of an approaching 
front.)

Once, when she just wanted to veg out in the car, I 
started pointing out some interesting clouds – on this 
particular occasion, cirrus clouds with virga coming 
down from then – and started explaining them to her, 
and how the virga was snow coming down from the 
clouds, even when it is so warm where we were at the 
surface that the snow would never reach us. 

“I’m tired! No more about clouds! I want to take a 
nap!”

Though she’s pretty good at identifying clouds, and 
she’s in college as I typed this, still to this day, if we’re in 
the car together and I laughingly point out an interest-
ing cloud, she’ll punch me. And then laugh.

But taking a quick look at the sky can tell you a lot 
about the impending weather. There’s an old saying, Red 
sky at night, sailor’s delight. Red sky in morning, sailors 
take warning. 

Red sky at night, sailor’s delight.  
Red sky in morning, sailors take warning.

This observation dates back at least to biblical times.1 
When the sun rises in the east, the rosy-fingered dawn 
light can makes the sky (well, really, the underside of 
some high clouds) look red. And those high-level clouds 
are likely streaming east from approaching storms to 
your west. This doesn’t mean just a couple of pinkish 
clouds at sunrise, but a significant number of red clouds.

So, red sky in morning means that you’re looking 
east, away from where the weather comes, and behind 
you to the west, a large low-pressure area storm is 
sneaking up on you. It’s injecting lots of moisture into 
the upper atmosphere and you’re seeing the leading 
edge of it.

But at sunset, where the sun is in the direction from 
which weather almost always approaches, this means 
that over the horizon, there are no lower-level clouds, 
the kind that are associated with storms, to block the 
sun’s rays from hitting the bottom of those high clouds.

This only applies in mid-latitudes, such as the mid-
Appalachian area; if you’re in an area where the prevail-
ing winds are from the east, the meanings of the red sky 
are reversed. 

1 https://en.wikipedia.org/wiki/Red_sky_at_morning

https://en.wikipedia.org/wiki/Red_sky_at_morning
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Wilderness Travel  

Most of the skills of traveling in the wilderness (or 
non-wilderness backcountry; for brevity we will use 
“wilderness” to cover both, and remote farmland and 
the like) are covered in other sections of this chapter, or 
another chapter:
 • Dealing with Subjective Hazards on page 19.
 • Having the right clothing, whether on you or in your 
pack, which is covered in the section of that name right 
after this section.
• Visual
 • Having the right footgear, especially in deep winter 
snow; we discuss winter boots, crampons, creepers, XC 
skis and snowshoes in the clothing subsection Footgear 
on page 143.
 • Being prepared for the climate and weather and terrain, 
and plant and animal hazards, which we have covered in 
this chapter up to this point.
 • Leading a group in the wilderness, including such 
things as pacing, rest stops, point and sweep and the rest 
step, discussed in the leadership chapter in the section 
Trip Leader Skills.
 • In Chapter 3: Land Navigation, we discuss planning a 
route: how to best get from point A to point B:

 ◆ Fast
 ◆ Without being exhausted when you get to point B
 ◆ With minimal risk of injury
 ◆ With minimal risk of getting lost (or having to waste 

time figuring how to re-navigate that last bit to point 
B)

 • In Chapter 4: Leadership and Followership, in the section 
Pacing, Stops, Point and Sweep, we discuss some skills 
for managing a group of people hiking along a trail, 
from the standpoint you as a field team leader:

 ◆ Maintaining an even pace (in terms of exertion, not 
in terms of speed) that even the slowest team mem-
ber can sustain

 ◆ Minimizing stops by scheduling stops to do things 
such as tightening boots before a long downhill trek 
to prevent toe blisters

 ◆ Appointing someone you trust to be point (at the 
front) and sweep (at the back)

 ◆ When carrying heavy packs up a steep slope, using 
the rest step

 • Being prepared for emergencies; that’s pretty much the 
purpose of the entire textbook, which covers things like 
not getting lost in the chapter on land navigation, call-
ing for help in the chapter on communications, impro-
vised evacuations in the section of that name in the 
chapter on nontechnical and semi-tech evacs, and first 

aid, which is covered in the wilderness first aid sections 
near the end of this chapter.

So there’s not a lot left to cover in a section specifi-
cally labeled “wilderness travel.” But there are a few 
things worth discussing here.

Walking and Chewing Gum 

We joke about some people not being able to walk and 
chew gum at the same time. 

But walking a rough, rocky trail and searching the 
woods to either side? That can be a real challenge. 
Compared with walking on four feet like most mam-
mals, Walking on just two feet requires good vision and 
fairly complex processing in your brain to make sure 
that you know where to put your feet.1 

And if you are an industrial or corporate safety 
officer, you know that slips, trips and falls (safety officers 
use that phrase all the time) are a common source of 
injuries, sometimes bad injuries. Like falling and hitting 
your head and getting a brain bleed and being half-
paralyzed for the rest of your life.

Actors tell other actors who are about to go on stage, 
“break a leg.” This superstition has become a somewhat 
tongue-in-cheek tradition to ward off on-stage disasters. 
If you say it, it won’t happen. That’s the theory, anyway.

Perhaps we should do this whenever a field team 
heads out on a search or rescue task, as broken lower 
legs and ankles are the most common hiking/climbing/
caving/wilderness search and rescue injuries. And if you 
get an open fracture of your lower leg, and sever a major 
artery (I’ve seen this in our hospital trauma bay several 
times), you can bleed to death in minutes. Better hope 
that one of your teammates has a military-style tourni-
quet handy. (You do have one in your pack, right?)

I carry two CAT tourniquets with me, all the time, 
even when going out to a restaurant for dinner.2 But 
then I’m pretty OCD3 about such things; maybe 50 years 

1 For details of how we walk on trails, see: Matthis JS, Yates JL, 
Hayhoe MM. Gaze and the Control of Foot Placement When Walking 
in Natural Terrain. Curr Biol 2018;28:1224-33 e5. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC5937949/
2 See: http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf
3 Obsessive-Compulsive Disorder: see https://en.wikipedia.org/wiki/
Obsessive%E2%80%93compulsive_disorder. The picture there is of 
handwashing and observes how many people with OCD compulsively 
wash their hands over and over. But in the Emergency Department, 
everyone washes their hands compulsively over and over, and if we 
don’t, we get yelled at by management.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5937949/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5937949/
http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf
https://en.wikipedia.org/wiki/Obsessive%E2%80%93compulsive_disorder
https://en.wikipedia.org/wiki/Obsessive%E2%80%93compulsive_disorder
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of search and rescue, disaster response, first aid, EMS 
and medical experience has mentally scarred me for life.

It’s an observation by experienced hikers that those 
who are inexperienced hikers spend most of their time 
looking at their feet. But experienced hikers spend 
much less time watching their feet, as their feet pretty 
much know where to go on their own: where to place 
your feet eventually gets into “muscle memory.”1 Part of 
this is from experienced vision; compared to inexperi-
enced hikers, you can judge where to put your feet fur-
ther ahead, and use the bottom of your peripheral vision 
rather than having to stare down at the trail two steps 
ahead. But even experienced hikers will need to look 
down and concentrate on their footing when the going 
is quite rough. When you’re searching, it’s important to 
remain conscious of this, as at least for experienced hik-
ers it’s an unconscious process.

If you’ve ever done any whitewater canoeing, kaya-
king or rafting, you’ve probably been taught how to 
“read a river”: where the eddies are, upstream versus 
downstream Vs and the like. People don’t talk about it 
as much, but experienced hikers learn to “read a trail.” 
They expect trail features such as water bars and switch-
backs, things that may be new to inexperienced hikers. 

Before you say “doesn’t apply to me,” think: might you 
end up leading a backcountry search team of firefight-
ers, some of whom have no experience hiking on trails?

New hikers who are spending their time looking at 
their feet are going to miss that fox or black bear up 
ahead, or the nice views off to the right between the 
trees, or the wildflowers up the slope to the left. For our 
purposes, they also are going to miss the search subject 
or clues to either side of the trail. If you have an inex-
perienced search team, you may want to slow down. A 
lot. So that your team actually does some searching off 
either side of the trail. 

And if you’re travelling off-trail with those without 
off-trail much less hiking experience? This applies in 
spades.2

There is a lot to learn about winter hiking, and it’s 
spread throughout this entire chapter. One thing that 
doesn’t fit elsewhere is getting down a steep, snowy 
slope. With the number of trees we have here, downhill 
or even telemark skis are simply not an option. Standing 
facing into the slope and walking down on your toes 
works, but is a bit slow and feels awkward.

There are two other options.
First is the plunge step, which is suitable for soft snow 

on a moderate slope, moderate and soft enough that 

1 Medical students: “muscle memory” is called procedural memory, 
and where to place your feet is specifically called motor memory, and 
it’s stored in a part of the brain called the basal ganglia. See: https://
en.wikipedia.org/wiki/Muscle_memory.
2 https://en.wiktionary.org/wiki/in_spades

Multiflora Rose Thorns
Licensed via Wikimedia Commons under the Creative Commons Attribution-

Share Alike 4.0 International license, courtesy user Kenraiz.. 

Blackberry Bush Thorns
Licensed via Wikimedia Commons under the Creative Commons Attribution-

Share Alike 3.0 Unported license, courtesy user KasugaHuang. 

Mountain Laurel Leaves
Leaves are about an inch (2.5 cm) wide and about 3-4 inches (9 cm) long.

In The Laurels, below Laurel Gap, along the Laurel Prong Trail, Shenandoah National Park.

https://en.wikipedia.org/wiki/Muscle_memory
https://en.wikipedia.org/wiki/Muscle_memory
https://en.wiktionary.org/wiki/in_spades
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when you are standing facing out, your entire heel is 
securely in a hole in the snow. You face outwards from 
the slope, and simply walk forwards, holding your 
forward leg almost entirely straight at the knee as you 
transfer your weight onto it. The amount of the bend at 
your knee depends on the angle of the slope. With each 
step, your heel digs into the snow. You transfer your 
weight to that solidly-planted heel, and then repeat the 
process with your other leg. It takes a bit of practice, but 
not all that much. Don’t lean back when you do this, it 
may lever out your heel and make you start an uncon-
trolled slide down the slope. You should actually lean 
forwards a bit. You can do this with crampons or creep-
ers on, indeed they make you more secure. (See Footgear 
on page 143 for more on crampons and creepers)

While an uncontrolled slide down a snowy slope can 
be dangerous, a controlled slide down a snowy slope can 
be a lot of fun and quite safe, getting your down quickly. 
That is, if at the bottom there is not (a) deep water, (b) 
sharp rocks, (c) pointy sticks, (d) a vertical cliff or (e) a 
busy road. You want a safe runout at the bottom: a flat 
place to slow down and then stop. 

We call this a glissade. There are two types of glissade: 
standing and sitting. For both, if you have crampons or 
creepers on, take them off! If a point catches in the snow 
during your glissade, it can flip you head over heels and 
break your neck.

The standing glissade takes a lot more practice, but 
you don’t get as much snow in your clothing. For both, 
you will need something like an ice axe to control your 
speed. A pair of XC ski/snowshoe/trekking poles will 
work, as will a long, stout stick like a walking stick. 

Having a pair of hardshell pants on, and tightening 
up the bottom drawstring on your parka, are highly 
recommended.

For the sitting glissade, you sit on your butt with your 
hips and knees bent, facing down the slope. and then 
you slide. You stick your stick or poles under one of 
your arms – right-handed people tend to stick it under 
their left arm – hold onto it with both hands, and use 
the tip of it to drag in the snow to control your speed.

The standing glissade is the same except that you’re 
standing, with your toes pointing downhill or slightly 
towards the side where your stick is dragging in the 
snow. Except that most of the time you’re not so much 
standing as crouching.

For either glissade, if it’s just not working, you can 
switch to a plunge step. But use your stick to slow down 
before you dig in your heels, so you don’t flip head over 
heels.

A final note about snow safety: snow bridges. Many 
trails in the mid-Appalachians have bridges over 
streams, and sometimes they’re covered with snow. 
That’s not what we’re talking about. Sometimes one of 

Mountain Laurel Branches
In The Laurels, below Laurel Gap, along the Laurel Prong Trail, Shenandoah National Park

Rhododendron Thicket
Public domain via Wikimedia Commons, courtesy user Ken Thomas.

Rhododendron Leaves
Rhododendron leaves are about twice the length of mountain laurel leaves.

Licensed under the Creative Commons Attribution-Share Alike 4.0 International 
license via Wikimedia Commons, courtesy user David Stang.
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our many small Appalachian ravines is filled with snow, 
and at the higher elevations, sometimes well into the 
spring. Even though you can’t see it in the bottom of 
the ravine, there may be a running stream down there 
hollowing out the snow. And if you cross that snow that 
looks solid – or sometimes even looks like a real bridge 
inviting you to cross – remember that bridges have 
trolls. In this case, they are invisible trolls that are just 
waiting for you to put your weight on that snow bridge 
to pull it down, you along with it, for an icy dunking. 
Just kidding about the trolls, and some snow bridges are 
strong enough to carry your weight, and you can use 
a walking stick or pole to probe the snow bridge. ut if 
you’re not sure the bridge is strong enough to take your 
weight – and that there’s not a troll underneath – find an 
alternate place to cross the stream.

If you want to learn more about snow climbing 
and descending via a book, we highly recommend 
Mountaineering: The Freedom of the Hills.1

Bushwhacking

While bushwhacking can mean setting up an ambush, 
it also means travelling cross-country without the aid of 
a trail. 

In wilderness search and rescue, we spend a lot of 
time on trails as they are usually the easiest path at least 
partway from Point A to Point B.2 But then, to get to the 
patient, or to get to and through your assigned search 
segment, you have to leave the trail, usually with a heavy 
sigh as you realize that travel is going to get harder. And 
slower. 

Why slower? Because when you’re off-trail, you have 
to watch your footing much more carefully. 

What looks like a nice flat patch of dead leaves or 
snow may be a small pit just the right size to grab your 
boot. Or, under the leaves or snow, there may be a vine 
or branch eager to grab your foot and trip you. 

And sometimes, when you are bushwhacking, the 
bushes whack back. 

Trying to get through a thicket of blackberry bushes 
and multiflora rose in shorts and short sleeves is a 
good way to die the death of a thousand cuts from 
their thorns. That’s why, in the following major sec-
tion on clothing, we recommend tough long pants and 
touch long-sleeved shirts even for the summer in the 
mid-Appalachians. If it’s a hot day and you’re on a trail 

1 https://www.mountaineers.org/books/books/
mountaineering-the-freedom-of-the-hills-9th-edition-1
2 In the Pittsburgh area, with its deep ravines, many bridges and 
tunnels, and relative lack of a consistent street grid, there is a saying, 
“there are three routes between Points A and B, they all take the same 
amount of time, and they are all under construction.”

en route to or from a search area, you can roll up your 
sleeves and pants. 

And you’ll want gloves with leather palms and backs 
to protect you. 

Some vegetation, such as mountain laurel, have 
branches that are like a good-quality spring steel. They 
are difficult to cut even with a good pair of pruning 
shears, and if you try to push them aside, they push 
back. Hard. Unlike the pictures here, which show 
an isolated mountain laurel, they tend to grow in 
dense thickets that are impossible or near-impossible 
to get through. Laurels are everywhere in the mid-
Appalachians, and the Laurel Highlands of western 
Pennsylvania, the westernmost part of the Appalachians 
in Pennsylvania, are named after them.

And rhododendron? It’s even worse than mountain 
laurel. I have seen people plunge into a rhododendron 
thicket, only to bounce back like they had jumped into a 
vertical trampoline. 

When hiking cross-country and presented with an 
impenetrable laurel or rhododendron thicket, you’ll just 
need to go around. 

If you’re searching a segment with such a thicket, 
you’ll want to gather your team, surround the thicket 
as best you can, and have everyone search for a route 
inwards as far as they can. Then you can proceed to 
search the rest of the segment.

 Even if you’re not in the midst of a laurel hell (that’s 
what some people call laurel thickets), when you’re 
bushwhacking, you will probably encounter some 
tree or shrub branches that are in your way. You can 
certainly try to break them off, which makes sense if 
you’re clearing a trail for a litter team. (I carry a ser-
rated knife mounted on my left shoulder strap, mounted 
upside down, where I can easily pull it out to attack such 
defenseless branches.) 

However, if you’re in a line and just passing through, 
there’s no need to break or cut or saw through such 
branches. You can just push them aside and the let them 
go. To whap the person behind you in the face. That’s 
no good, so there has to be a better way, or maybe two 
better ways. 

There are indeed two schools of thought as to what 
to do about such branches. One is that you hold the 
branch aside until the next person is able to grab it. I’ve 
found this slows the team down, not a lot but enough to 
subscribe to the other school of thought. That is to grab 
the branch, push it down out of the way, and then once 
past it, you let it back up in the same precise place it was 
before you passed. That way, if the person behind you 
is a ways back, you don’t have to stand there waiting for 
them to catch up to you and take the branch.

There are other hazards that you can encounter while 
bushwhacking. Much of the mid-Appalachians were at 

https://www.mountaineers.org/books/books/mountaineering-the-freedom-of-the-hills-9th-edition-1
https://www.mountaineers.org/books/books/mountaineering-the-freedom-of-the-hills-9th-edition-1
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one time farmed, and then abandoned and grew up into 
a mature forest. This is true in national and state parks 
and forests and on private land. You will often come 
across remnants of those days, in the form of barbed-
wire fences in the forest. As long as you keep your eye 
out for them, especially if bushwhacking at night, the 
risk can be controlled. It is polite and traditional, for a 
team traveling off-trail to a search segment, to have the 
first person hold the barbed wire up or down – to make 
it easier to climb over or under – until the rest of the 
team is past the barbed wire.

Some of the barbed wire you encounter will not be 
abandoned, but part of an active farm’s enclosure, even 
if it’s in the woods. So taking care to not damage the 
barbed wire is important. 

And, one hiking rule for any gates you encounter, 
usually on an old woods road: if the gate was open, it 
should be open when your team has passed. If it was 
closed, it should be closed when your team has passed.

The best way to ensure this is that the member who 
opens a gate should stand at the gate until the rest of 
the team has passed, and then make sure it is securely 
closed before proceeding. That person not only knows 
whether it was closed or open, but if closed, how it was 
secured before your team opened it.

Other obstacle-ish things you may encounter include 
large trash piles, coal strip mines in various stages of 
activity or reclamation, marijuana fields and logged-
over areas. 

If you’re out hiking or hunting, just avoid those areas 
like the plague.

If your search field team is tasked with a search seg-
ment that contains an active logging or strip-mining site 
– and the people in Base may not know they are there 
until you find them, as they may not be on the map – it’s 
time to reassess what to do rather than just barge on in.

If it’s an active logging or strip-mining site: in the 
words of Terry Detsch of Elkland Search and Rescue: 
“The equipment operators are concentrating on danger-
ous jobs and not looking for gawkers.” Which means 
your team getting in the wrong place at the wrong time 
could get someone maimed or dead. Check with Base 
first and ask for instructions if you can. They may be 
able to contact the site supervisor by phone. If you can’t 
reach Base, and you see a safe way to get to the office 
trailer for the operation, that’s where you will want to 
go. 

In addition to big, dangerous machines, active or 
unreclaimed strip mines tend to have some almost-ver-
tical slopes with crumbly edges. eager to suck a mem-
ber of your team over the edge into a long fall. There’s 
usually one at the top where the “overburden” (dirt and 
rock on top of the coal) has been stripped off, and then 
another at the bottom of the pile of overburden they’ve 

dumped below. And these roughly 20-50 foot (5-15 m) 
cliffs are not in places your wilderness hiking experience 
would lead you to expect. 

The same is true of active or recently-active logging 
areas, though the edges of  big skidder trails aren’t as 
high as the edges of strip mines. Still, they can be 6 feet 
(2 m) high, enough for a member of your team to go 
over the edge and break a leg or a neck. 

A skidder is a large motorized vehicle with giant 
tractor tires that is used to move logs.1 In a logging area, 
skidder trails are dug out to allow the skidders to drag 
out the logs.

Oh, and if you’re a rattlesnake, apparently logged-
0ver areas that are growing up are reputedly (and based 
on the number of human-snake encounters) just great 
places to live.

And the regrowing brush on a logged-over area or 
abandoned strip mine can be just awful to work your 
way through. But that’s true of abandoned fields as well.

We have no more specific recommendations for trav-
eling past or through such areas except to slow down 
and be very careful, keeping an eye out for intentional 
or unintentional booby traps.

Estimating Hiking Time

It’s nice to look at a map, look at your team, and esti-
mate how long it’s going to take you to get from Point A 
to Point B.

For hiking on a trail or other open terrain, the first 
way to estimate this (in 1892) was called Naismith’s 
Rule:2 three miles per hour plus an hour for every 
2000 feet of elevation gain.

The Wikipedia article gives various “improved” ver-
sions proposed over the years since, but none are as easy 
to remember. The Naismith Rule is designed for a small 
group of very fit people with light packs not slowing 
down to search. 

Some say that for SAR teams along a trail, that a more 
reasonable estimate is 2.5 miles per hour (if just hiking) 
or 1 mile per hour (if searching) and an extra half hour 
for every thousand feet of elevation, more if you’ve got 
heavy packs. We have no idea if this really works. 

Now that we are gathering GPS tracks for many SAR 
tasks, this might make an interesting scientific study: 
how fast do field teams move, both along a trail and 
off-trail, when (a) just hiking to an assigned search seg-
ment, and (b) while searching that segment. And then 
deriving an easily-remembered way to estimate these 
travel times.

1 See: https://en.wikipedia.org/wiki/Skidder
2 https://en.wikipedia.org/wiki/Naismith%27s_rule

https://en.wikipedia.org/wiki/Skidder
https://en.wikipedia.org/wiki/Naismith%27s_rule
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Pack Skills

Here, we should consider other things that are more 
individual hiking skills.

How your pack your pack, and how you adjust the 
straps, can affect how you move when hiking. That 
affects your efficiency: how tired you get from hiking. It 
also affects how likely you are to get injured.

If, when you lean from side to side to go over big 
rocks or downed trees, your gear is shifting from side to 
side inside your pack, it tends to pull you over sideways. 
Most packs have load-compression straps on the sides 
that you can tighten to prevent this load-shifting. Those 
load-compression straps also are a handy place to strap 
a wet rain parka or extra team gear that you need to 
carry. If your pack doesn’t have load compression straps, 
you can improvise with a couple of lengths of webbing 
with buckles around your pack.

Even before you compress your pack to prevent load-
shifting, you have a choice: load heavy items high, or 
load heavy items low. Experienced hikers with big packs 
often like to load heavy items higher in their packs, as 
having that weight over your center of gravity makes 
hiking easier on a relatively-level trail. But if you’re 
going to be doing a lot of rock scrambling, you might 
want to load your heavy items low, so that when you 
tilt from side to side, that weight isn’t pulling you off of 
your handholds.

Larger packs, ones that you might use when carry-
ing a lot of gear in winter, or a lot of rescue or medical 
gear, usually have lots of straps. In general, the more 
straps a pack has, the better you’ll be able to adjust it for 
comfort. Straps include:

 ◆ Shoulder Straps: unless you’re getting a buttpack/
fanny pack/lumbar pack, which only has a waistbelt, 
your pack will have shoulder straps. Even if they are 
more expensive, you want straps that are padded and 
anatomically curved. Shoulder straps usually have a 
fastex-type1 nylon buckle where the padded part of 
the shoulder strap attaches to some 1” nylon webbing 
that goes to the bottom of the pack. If you pull up 
on the buckle’s tab, the shoulder strap loosens. If you 
pull down on the loose webbing hanging down from 
the buckle, it tightens. As first one shoulder and then 
another gets sore, you can tighten and loosen one 
and then the other to distribute the pain equally.

 ◆ Hipbelt, also know as Waistbelt: for small packs, 
this may just be unpadded webbing that goes around 
your waist. This holds the bottom of the pack against 
the small of your back. This transfers much of the 

1 Fastex is a brand name of nylon buckles that has become generi-
cized; see https://en.wikipedia.org/wiki/Generic_trademark.

weight from your shoulders to the small of your 
back, which helps prevent your shoulders from get-
ting too sore. For big packs, this is usually padded, 
and fits more over your hips.2

 ◆ Sternum Strap: a sternum strap3 connects the two 
shoulder straps across your upper chest. This takes 
some weight off the front of your shoulders, the part 
that usually hurts the most. With a sternum strap, 
your shoulders will be less sore. But as with your 
shoulder straps, you’ll probably be tightening and 
loosening it on a regular basis to distribute the pain 
equally across your shoulders and chest.

 ◆ Load Adjustment Straps: larger and more expensive 
packs tend to have straps that:

 ◆ Go from the top of your shoulder strap up to the 
top of the pack. If you tighten this, it (a) pulls 
upper part of the pack in closer to you, and (b) 
pulls the shoulder straps up off your shoulders a 
bit, alleviating soreness of the top of your shoul-
der. If, when going steeply downhill, you loosen 
it,  that tilts the pack backwards a bit. This helps 
prevent you from falling headfirst down the slope.

 ◆ Go from the side of your hipbelt to the bottom of 
the pack. Tightening this pulls the bottom of your 
pack firmly against your lower back, keeping more 
of the weight there rather than on your shoulders. 
If you tighten one of these a lot, it pulls the hipbelt 
away from your hip a bit, which may help if you 
have a sore spot right there.

Backpacking Ropes

In searching in the mid-Appalachians, unless you’re in a 
vertical cave, or at a few places like Seneca Rocks or Old 
Rag Mountain or the New River Gorge, you’re not going 
to need a long rope.4 You might need one for the rescue, 
as multi-pitch semi-tech evacs (low angle rope rescue) 
are not uncommon, but not for the search. 

However, the mid-Appalachians, even the foothills 
and nearby areas abound with short (less than 50 feet/15 

2 A padded hipbelt usually covers the anterior superior iliac crest, the 
thing below which you’re supposed to wear your car seatbelt. Since 
this anatomic landmark is important in assessing for open-book pelvic 
fractures, Chapter 8: Nontechnical and Semi-Tech Evacs, specifically 
the subsection Splinting Open-Book Pelvic Fractures, has anatomic 
diagrams to help you identify it.
3 Medical students: the sternum is medical term for the breastbone, 
to which the ribs attach in the front. We’re not sure why this strap is 
called a sternum strap instead of a breastbone strap or a chest strap, 
except maybe that both “sternum” and “strap” begin with an “st” which 
provides alliteration. See: https://en.wikipedia.org/wiki/Alliteration. 
4 There is system widely used in the USA for rating hikes and climbs 
as far as how hard they are, and how dangerous a fall might be; see: 
https://en.wikipedia.org/wiki/Yosemite_Decimal_System

https://en.wikipedia.org/wiki/Generic_trademark
https://en.wikipedia.org/wiki/Alliteration
https://en.wikipedia.org/wiki/Yosemite_Decimal_System
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meters) steep slopes that are hard to get up and down, 
especially when wet or covered with leaves. 

For areas like this, it may make sense for a search 
team to carry a backpacking rope. These are thinner and 
lighter than the thicker, heavier ropes we tend to use for 
technical rescue or lead climbing. Backpacking ropes 
are not designed to take a rescue load or a lead fall, 
although you can use them doubled for lead climbing, 
which is increasingly common these days. For a search, 
you’ll mostly rig it as a handline to help getting up and 
down the slope.

With one a backpacking rope you can also:
 ◆ Put the middle of the rope around a tree, and then 

use both strands for a French Arm Rappel (see 
the Rappelling and Lowering section of Chapter 8: 
Nontechnical and Semi-Tech Evacs) to quickly access 
a patient down a steep, treacherous slope. 

 ◆ Do a tree-wrap top belay to secure someone climbing 
down or up a steep slope. You’re not going to want 
to use a single lightweight, thin rope to belay a lead 

climber, or belay or lower a litter, but for belaying a 
single person on a slope without any major vertical 
exposure, such a belay should be adequate.

An 8 mm x 30 m (100 foot) backpacking rope – per-
haps the most lightweight – costs about $100 and weighs 
###. Longer and thicker ropes cost and weigh more but 
will give you an extra margin of safety.

Stream Crossing 

If you are part of a swiftwater rescue team, recognize 
that this next section is not about swiftwater rescue, but 
about standard, everyday wilderness search and rescue.

Some emergency services organizations, includ-
ing wilderness search and rescue organizations, have 
rules-with-a-capital-R about when members must wear 
a PFD: a Personal Flotation Device, also known as a life 
vest: often “whenever operating near water.”

Map of Part of Central Section, Shenandoah National Park
Public domain via US Geological Survey 
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This is really silly. There is an old technique of argu-
mentation called reductio ad absurdum.1 Here is a great 
example in the form of a syllogism,2 another standard 
way to argue in formal logic. 

Humans are 70% water.

Members are humans.

Members must wear a PFD whenever they are near 
water.

Therefore, members must wear a PFD whenever they 
are near themselves; thus, all of the time. 

QED.3

We can argue similarly that if it’s raining, then you have 
to wear a PFD. And, if you have to hop across a 2-foot 
wide stream, you have to wear a PFD. And if the trail is 
muddy, you have to wear a PFD. 

As with many rules-with-a-capital R, it’s a reaction 
to a real problem, which is of people falling into deep 
water and drowning. However, as the above reductio ad 
absurdum demonstrates, it works better as a best prac-
tice than a rule-with-a-capital R. 

From the human error literature, though such as 
James Reason’s Human Error,4 we learn that such a rule-
with-a-capital-R is useful for a bad leader. Why? The 
more such Rules you make up, when something bad 
happens, the more likely you can blame an underling 

1 https://en.wikipedia.org/wiki/Reductio_ad_absurdum
2 https://en.wikipedia.org/wiki/Syllogism
3 Quod Erat Demonstrandum: roughly, “thus I have demonstrated it.”  
https://en.wikipedia.org/wiki/Q.E.D.
4 Reason, J. T. (1990). Human error. Cambridge England; New York, 
Cambridge University Press.

who violated a Rule instead of your own mismanage-
ment. This is also known by the phrases blaming those 
on the sharp end, and the blame-and-train school of 
management.

So best practices are better than Rules. So, for deal-
ing with water in wilderness search and rescue, what 
should be our best practices so as to not lose members 
to drowning?

We argue that the best practice is to educate field 
team members and leaders how to assess how high the 
risk of drowning might be and to balance risk and benefit 
for any significant stream crossing. And, to learn tech-
niques to reduce that risk when crossing a stream. 

Here’s an example to consider. 
You are heading out for a summer lost-person search 

task in Shenandoah National Park. Specifically, you are 
tasked to do a hasty task from Woodward Road, State 
Route 600, up the Hazel River Trail to where it joins the 
Hazel Fire Road and then back. This is an all-day task. 
There are several crossings of the river. On the way up, 
the water at the crossings was no more than mid-calf 
if you were to step in it, which you don’t because there 
are nice, dry rocks that you can easily hop across to get 
to the far side. However, when you get to the fire road, 
you hear what sounds like a thunderstorm far off to 
the west, near the crest of the Blue Ridge. This is a long 
task, and by the time you get back to the first crossing it 
is just about dark. Your team is pretty tired. The water 
now looks a big higher than you knees, and most of 
the rocks-for-hopping-across are under a foot or so of 
water. You do not have PFDs.

Should you cross?
We will come back to this after discussing general 

principles for assessing the risks of such stream cross-
ings and how to mitigate those risks.

### 

One final thought about streams: deliberately walking 
in a stream. Sort of like canyoneering5 (or canyoning as 
the Europeans call it) but kinder and gentler. 

In the wet mid-Appalachians, especially in the spring, 
every little ravine has a little stream in it. And often the 
stream banks are clogged with vegetation. And people 
in Base tend to draw a line down the middle of a ravine, 
which makes a nice linear task on the map, and say “Do 
a hasty search down this ravine.” If that stream looks 
like the picture on this page – clear, mostly flat-bot-
tomed with just a couple of inches of water in it – and 
you have waterproof boots and gaiters – it may be best 
to just splash down the middle of the stream, only mov-
ing up on the bank and whacking at the bushes when 
there’s a pothole or a tiny waterfall.

5 https://en.wikipedia.org/wiki/Canyoning
Shallow Stream with Streamside Vegetation

Raccoon Creek State Park, Pennsylvania

https://en.wikipedia.org/wiki/Reductio_ad_absurdum
https://en.wikipedia.org/wiki/Syllogism
https://en.wikipedia.org/wiki/Q.E.D.
https://en.wikipedia.org/wiki/Canyoning
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And, people in Base like to use linear features – again 
those little ravines with little streams in them – as one 
of the edges of the searchable segment. The person on 
the end in the middle of the ravine can anchor on the 
stream by actually walking in it. 

If you’re going to have just one member on the team 
in the stream, it makes sense to have the member with 
the highest-topped waterproof boots, or at least with a 
pair of dry socks in the pack.

Wet socks lead to blisters. Not to mention just feeling 
yucky. You do have a spare pair of dry socks in a plastic 
bag in your pack, right?

Leave No Trace

But needs to be balanced with the need to save life and 
limb. Once searching a 30-year-abandoned road and 
personally slaughtered hundreds of goatsbeard plants.

Girdled trees in Shenandoah National Park: no-no.
Different levels of protection of plants and animals in 

national parks, national forests, other lands.
. 
###

By the way, 
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Clothing  

You need to be expert at picking clothes to wear on a 
task. And picking extra clothes to put in your pack and 
keep in your vehicle. You’ll need to select appropriate 
clothing for potentially rapidly-changing weather condi-
tions that are so common in our area. 

Another thing to consider, when deciding which 
clothing to put in your pack, and how much cloth-
ing: hurry up and wait. If you’re in a small group on 
an outdoor recreation trip, you can keep going to keep 
warm. But in search and rescue, you often get told to 
wait for further instructions. And you don’t want to take 
the time to set up a bivouac, as you might have to start 
moving again at any minute. So pack a bit more extra 
clothing than you would for a dayhike.

As an anonymous Norwegian once said, “There is 
no such thing as bad weather, there’s only the wrong 
clothing.” The following sections will help you choose 
the right clothing. Hint: cheat by checking the weather 
forecast for the next couple of days.

There is no such thing as bad weather, 
there’s only the wrong clothing

I’m old, and I started climbing and hiking long before 
the days of waterproof-breathable shells, or artificial-
fiber fleece or underwear. I can remember climbing 
Mt. Rainier in Sears long wool underwear, boiled-
wool knickers, Ragg wool knee-high knicker socks, a 
Chouinard oiled-wool sweater (that was back before 
the company became Patagonia in 1973) and a Ventile 
cotton anorak (parka) which was the height of climbing 
fashion those days. And I’ve been an avid aficionado of 
newer outdoor clothing ever since, perhaps because of 
that experience. That is reflected in an online document 
that lays out my take on newer clothing materials in 
much more detail.1 What is here about clothing is the 
Readers Digest condensed version.

And, as with snacks, choice of specific clothing is 
very subjective, and so you’re going to get idiosyncratic 
recommendations from me and the contributors. These 
were current as I typed them. But outdoor clothing 
companies come and go, and they come out with new 
designs every year, so what I typed was outdated as soon 
as it appeared on the screen.

Even with this caveat about personal preferences, 
most everyone agrees on the basic principles, so we’ll 
start with those.

1 http://www.conovers.org/ftp/Clothing-Materials.pdf

Dressing Cold 

When I first took up winter hiking and winter moun-
taineering as a teenager in the 1960s, my instructors 
talked about “dressing cold.” That means stripping 
down your layers before you start off hiking or climb-
ing. Standing around you need lots of layers, but take 
some of them off, in anticipation of getting a lot warmer 
quickly as you start exercising. It’s easier to do this 
before you put on your pack/snowshoes/XC skis/cram-
pons/whatever. The same instructors emphasized that 
you take off layers so that your core doesn’t overheat, 

Prepared for Rain
My wife and three-year-old daughter Laurel dressed for a rainy-

day hike in Ohiopyle State Park, PA, October, 2002. 

http://www.conovers.org/ftp/Clothing-Materials.pdf
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but you put back on your gloves/mittens and hat to keep 
your head and hands from getting cold.

I’ve been doing this for about 50 years, and suspect it 
is still good advice.

Another piece of advice is to reverse this as soon as 
you stop for lunch or for a belay (or in SAR, a message 
from Base: “Hold at current position” also known as 
the wait of hurry-up-and-wait. As soon as you stop, put 
on extra layers. Otherwise you’ll soon be freezing cold. 
Don’t wait until you get chilled to put on your layers.

Layers and Insensible Perspiration

Layers are an important fashion principle1… but when 
SAR people talk about The Layer Principle we are talking 
about something else. The layer principle, to us, simply 
means wearing multiple thinner layers instead of a 
single thick coat. Duh.

A single thick coat that’s easy to get on and off is 
appropriate for taking your dog for a 15 minute walk on 
a level path on a cold day. But if you try to use it in the 
backcountry, once you start heading uphill and generat-
ing lots of heat, you have to unzip it to cool off. But then 
you cool off unevenly, so parts of you are freezing and 
parts are sweating. And sweat – or any kind of mois-
ture – makes your insulating layers insulate less. Not to 
mention feeling icky. 

If you’re spending all day in the wilderness/back-
country/great outdoors, multiple layers are much more 
practical than a single thick coat. It is a hassle to get 
them all on and off, but for sustained outdoor activities, 
the advantages predominate. These include flexibility for 
changing microclimate, weather and exertion levels, and 
trapping air that serves as weightless insulation. It also 
decreases the weight of clothes you must carry with you, 
whether on your body or in your pack.

Even when the weather or the microclimate (see 
Microclimate on page 83) don’t change, layers are 
good. In search and rescue, just like in the military or on 
disaster responses, there is a lot of “hurry up and wait”: 
when you’re hurrying you get hot and sweaty and when 
you’re waiting you then quickly get cold from evaporat-
ing sweat. 

As with the Incident Command System, layering is 
flexible. In the summer, your baselayer, midlayer and 
shell may all be the same: a highly wicking T shirt. In 
a bit cooler weather but with no wind, you may add a 
midlayer over it. Or if it’s windy but not that cold you 
may put a windshell over your T shirt. Regardless of 
what combination you choose, you want at least your 
outer layer to be easy to adjust for changing conditions, 

1 https://en.wikipedia.org/wiki/Layered_clothing

ideally with a half-zip for a T shirt in summer, or a full 
zip for a midlayer or shell.  

If you’re just going to leave work and go to your car, 
or leave the office for a few minutes to walk to lunch, or 
take the dog out for a short walk, a single thick coat is 
much more practical: easy on and off, and adequate for 
a short jaunt outside. If it’s around freezing or below, 
and I’m just going to the grocery store, or taking the dog 
out just to pee, I’ll just put on my down jacket. 

But if I’m taking the dog out for a half-hour walk in a 
suburban park, with about 100 feet of elevation change, 
I will instead dress in layers. 

Why? It’s complicated.
It is said that “horses sweat, men perspire, but women 

merely glow” but all of us are sweating/perspiring/glow-
ing all the time. Our skins leak water and salt(different 
concentrations of salt depending on whether we’re heat- 
or cold-adapted). Some of this leaks directly through the 
skin,2 some comes when sweat glands produce sweat.

When this water and salt beads up on our skin, we 
call it sweat. When it doesn’t bead up on our skin, and 
we can’t see or feel it, we call it insensible perspira-
tion3 – and it increases with exertion. And if you have a 
non-breathable down jacket on over your baselayer, that 
“insensible” perspiration may become “sensible” sweat. 

The question of whether it’s “sensible” or not depends 
on what you’re wearing. If it’s cold out and you have on 
a thin wicking baselayer, a couple of midlayers of very 
breathable wool sweaters or grid fleece, and a softshell 
jacket, your perspiration at a particular exertion level 
may be insensible: you don’t feel sweaty, and your mid-
layers don’t get wet enough that you can feel it or that it 
affects their insulating value. But, at that same tempera-
ture and level of exertion, you’re wearing a couple of 
layers of poorly-breathable fleece and a “waterproof-
breathable” shell over them, or a poorly-breathable 
down jacket over your baselayer, you may feel sweaty 
and your baselayer and your midlayers may get wet. It’s 
the same amount of perspiration/sweat, it just a matter 
of how well your clothing deals with it. 

Let’s go back to the question “why am I wearing layers 
instead of my down jacket to take the dog for a long 
walk?” 

It’s not so much because I plan to adjust my layers 
during the walk, which I rarely do. But if I start getting 

2 See: Rogiers, V. (2001). “EEMCO guidance for the assessment of 
transepidermal water loss in cosmetic sciences.” Skin Pharmacology 
and Physiology 14(2): 117-128. https://onlinelibrary.wiley.com/doi/
abs/10.1111/j.1600-0536.1990.tb01553.x
3 See: BENEDICT, F. G. and H. F. ROOT (1926). “Insensible perspira-
tion: Its relation to human physiology and pathology.” Archives of 
Internal Medicine 38(1): 1-35. https://jamanetwork.com/journals/
jamainternalmedicine/article-abstract/535154
 . 

https://en.wikipedia.org/wiki/Layered_clothing
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1990.tb01553.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1990.tb01553.x
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/535154
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/535154
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warm from walking for a while uphill with the down 
jacket on, I (a) get too hot and (b) get sweaty.

But if I have multiple layers of wool or grid fleece1 
under a softshell, they ventilate much better than my 
down jacket, even if I unzip that down jacket.

That means when I am walking uphill in my layers, 
my perspiration increases, but stays insensible and keeps 
me from overheating. I don’t feel sweaty, and I don’t feel 
too hot. 

Therefore, well-ventilating layers have a wider comfort 
range than a down jacket. They do a better job of allow-
ing your body to regulate its temperature with different 
levels of exertion. Well-ventilating layers keep your 
insensible perspiration insensible and therefore allows 
it to function to cool you off as you body desires. Layers 
that don’t ventilate well frustrate your body’s normal 
temperature adjustment mechanisms. 

This wider comfort range means that, when you’re 
out with others on a hike or SAR task, you’re less likely 
to say “I need to stop for a minute to take off a layer.” Or, 
“I need to stop for a minute to add a layer.” There should 
be no shame in asking for such a stop: staying comfort-
able is good, keeping your insulating midlayers dry is 
good. That “what doesn’t kill you makes you stronger” 
only applies on closely-supervised training, not on a 
pleasure hike or SAR task. Unless life or limb is at stake 
and one minute might save it, which, movies about SAR 
notwithstanding, is pretty rare. Besides, if you call for a 
stop, there are probably others in the group who will be 
grateful for the chance to lose or add a layer.

To summarize: having clothing that lets your per-
spiration/sweat evaporate right away when your body 
needs a bit of cooling. It lets your insensible perspira-
tion stay insensible and insensibly – you won’t notice it 
– cool you right away and prevent you from getting too 
hot like it’s supposed to. It: 

 ◆ provides a wider comfort range,
 ◆ protects your insulating layers from wetness that 

decreases their insulating value and 
 ◆ likely improves your performance and endurance.

If you are outdoors in a marine climate, like the 
coastal mountains of western North America, or the 
mountains of the British Isles, you might think you can 
get away without using layers. The temperature may not 
change that much throughout the day, but the amount 
of heat you generate changes based on your level of 
exertion. Uphill, especially with a heavy pack, is much 
warmer than downhill.

If you’re new to wilderness search and rescue or 
hiking in a group, you may hear the leader say, at a 
stop, “We’re heading pretty steeply uphill for the next 

1 See Polyester: Capilene, Fleece, Grid Fleece on page 136.

half-mile or so. Now would be a good time to take off a 
layer.” If you’re an experienced leader, you’ve probably 
said this before.   

If it’s mist or light rain or snow, you may still get 
away with your highly-breathable layers with a highly-
breathable softshell on the outside. Your body warmth 
will keep your inner layers dry, and this will keep you 
drier than if you’re in your waterproof-“breathable” rain 
jacket.

Of course, if it’s raining, you’ll need to put on your 
waterproof-“breathable” rain jacket and get sweaty. Pit 
zips, vents or breathable material inserts in the under-
arms will help a bit, but you’re still going to get wet 
from sweat going uphill. If it’s cold, having a couple of 
highly-breathable layers underneath will at least allow 
your sweat to circulate around to your pit zips or other 
vents. It’ll help. A bit.

C’est la vie.2 

Comfort

There is this misconception, mostly from non-
outdoorspeople, that outdoorspeople deliberately go 
outdoors to suffer wet and cold and hot and sweaty 
and dirty and revel in it. While there are a few out-
doorspeople like that – which may be some of the 
people for whom we do search and rescue – most 
of us outdoorspeople view the discomforts of being 
outdoors as minor drawbacks for all of the advantages 
of being outdoors, both psychological and physical. If 
this weren’t true, then there wouldn’t be a big market in 
expensive lightweight outdoor gear designed to make 
your outdoors experience more comfortable.

Being closely conscious of changes in your body 
temperature, and adjusting your clothing for them, are a 
best practice. Changing your clothing for every change 
in the wind isn’t necessary, but you should routinely 
make adjustments that don’t slow you down. When 
your body temperature is just right, that gives you more 
leeway to get hotter or colder if something bad happens.

From a more rigorous viewpoint related specifically 
to search and rescue, comfort is even more important. 
When you’re uncomfortable, your body is trying to tell 
you there is a problem. One of the ways to deal with it 
to simply push through it… but sometimes the con-
sequence of this is that you get hypothermic and do 
something stupid and then you break a leg. Or die. 

A better approach is to listen to what your body 
is telling you, and change something so that you are 
more comfortable. And having multiple layers (and 

2 Pronounced as one word: “say-la-vee.” A French phrase for “that’s 
life,” commonly used in English. You need have a resigned expression 
and give a little shrug as you say this. 
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Keith’s Baselayer Picks

Time for my personal baselayer 
recommendations.

For a baselayer top for cold conditions, 
my current (January 2021) favorite is 
the Rab1 “Force” short-sleeve T shirt. It 
has a crew neck (as opposed to a mock 
turtleneck that comes up higher). It is 
very light, very stretchy-and form-fitting, 
the lightest, stretchiest and most form-
fitting I have found. It wicks very well, 
and seems to resist smell as well as any 
other polyester baselayer top. 

In low humidity, after washing and 
wringing one out a couple of times and 
hanging it up, in an hour or two it will 
be dry enough to put back on. In higher 
humidity it takes a half-day or so to 
dry. So on a long outdoor trip, disaster 
response or multi-day search, you can 
wash a dirty one in cold water and a 
cold-water soap such as Dr. Bronner’s, 
and hang it to dry somewhere, maybe 
on your pack, and as long as it’s not 
snowing or raining, it should be dry in 
a few hours. My Patagonia thin wicking 
briefs/short underpants/jockey under-
wear take about twice as long to dry 
due to the thicker elastic, but in both 
cases this is much faster than a cotton 
T shirt or underwear. Lest you think 
this is an irrelevant discursion, drying 
after washing also reflects how long it 
takes the clothing to dry while you’re 
wearing it, either from sweat or from 
rain, which should be important to any 
outdoorsperson. 

On disaster deployments, I often end 
up in a hotel that has no power but 
there are running water and towels. 
I’ve found that if I wash a T-shirt and 
underpants and then wring dry and 
then wrap in a towel and then wring 
that a bit, they are dry enough I can 
put them on right away. In search and 
rescue and backpacking situations 
where I don’t have a big fluffy towel, 
I’ve washed them and wrung them out 
and them put them on. In either case, 
your body warmth will dry them in an 
hour or two.

I know it’s traditional to wear a long-
sleeve baselayer/SSM-layer in the cold, 
but I prefer short sleeves. The sweat 
seldom wicks from my trunk all the 
way out to my forearms, my arms don’t 
sweat that much in the winter, and 

1 Rab is a British company that also owns 
Lowe Alpine.

having long sleeves on my baselayer 
makes it harder to push my midlayer’s 
sleeves up above my elbow, which is 
handy when you get too hot. I’ve even 
cut the sleeves off some Ibex wool, 
Capilene and Power Wool zip-neck 
baselayer/SSM-layer tops to make them 
shortsleeve for use in nice spring and 
fall weather, often with just a windshell 
over it. 

But for truly cold conditions, I recom-
mend against mock turtlenecks with 
neck zippers for a baselayer top. I’m in 
general a big fan of zippers for ventila-
tion. But in the winter, you can get so 
many layers of zippers under your chin 
that you can’t get your chin down to 
your chest to see where you’re putting 
your feet, or what’s happening with 
your seat harness, with some obvious 
safety implications, not to mention 
being a pain in the neck. Even without a 
winter zip-neck baselayer, you can end 
up with too many zippers under your 
chin. My solution to this is to leave all 
the zippers unzipped about an inch 
(the height of the mock turtleneck) 
except for the outermost layer, and 
maybe the outermost midlayer. 

In 2018, whilst spending a week of 
summer hill-walking in England’s 
Lake District, I was in George Fisher’s 
outdoor store in Keswick (pronounced 
KEZ-zik). I found what I think is the 
best warm-weather T-shirt made to 
date: the North Face Shareta II. It is 
thin and wicking and very fast-drying 
shortsleeve T-shirt. It’s got a mock 
turtleneck (comes up higher on your 
neck than the crew neck Rab top I men-
tioned above), and has a half-zip up the 
front. When you unzip it, you can fold 
down the mock turtleneck to get it off 
the back of your neck so that you can 
cool off better. They don’t make them 
anymore, but you can get a longsleeve 
thin zip mock turtleneck top and cut off 
the sleeves and hem them. 

The half zip means you can ventilate 
even more when really hot, and the 
relatively high collar means you can 
zip all the way up when a cool breeze 
comes through and chills you. That’s 
why I prefer it, when wearing no other 
top, to the Rab “Force” T-shirt that’s my 
favorite for cold weather. 

You know how, when hiking (or hill-
walking as the case may be), the middle 

of your upper back and the area under 
your hipbelt stay sweaty? Well, in those 
areas this T-shirt has an open mesh 
for better cooling and evaporation. 
(And when the cool breeze blows, 
these areas are covered by your pack so 
unwanted evaporation doesn’t occur 
there.) It seems to be out of produc-
tion now, but if they start selling them 
again, or another company makes 
something similar, get a couple!

Some people (mostly companies that 
make such things) say that thin wool 
T shirts are great for summer use. I 
disagree. One the mantras that we 
pounded into SAR people’s heads back 
in the 1960s and 1970s was “Wool 
is warm when wet.” That went with 
“Cotton Kills” and “Don’t get separated 
from your pack.” You still shouldn’t 
wear cotton in cold-wet conditions 
or get separated from your back, but 
we now have warm-when-wet options 
other than wool. 

But during a week of very hot and 
humid summer hiking in Shenandoah 
National Park in about 2014, I fre-
quently alternated a thin wool T shirt 
with a thin Salomon polyester T shirt, 
sometimes on an hour-to-hour basis. I 
was noticeably cooler with the polyester 
top. “Wool is warm when wet even if 
it’s wet from sweat.” So unless you’re 
going to wear the same T shirt for a 
month without washing it, and you 
have bad body odor, don’t bother with 
wool summer T shirts. For mixed condi-
tions in spring or fall they’re OK. 

When I’ve had a few days off together 
and while puttering around home and 
taking out the dog for some long walks, 
I have worn the same baselayer top for 
multiple days, checking the smell each 
morning before putting it on. As long 
as I’m not exerting myself unduly each 
day (the areas is hilly so a bit of exer-
tion) I can wear my wool tops for about 
5 days without them smelling. But 
then I don’t have much body odor, so 
your mileage may vary. I find they start 
feeling greasy against the skin from the 
skin oils they absorb which makes me 
want to change to a clean baselayer/
SSM-layer top. This may indicate that I 
am too obsessive about clothing mate-
rials. So laugh at me (my wife does) but 
then take advantage of the work I’ve 
done on your behalf. 
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spare clothing in your pack) helps you to maintain that 
certain level of comfort that allows you to keep going in 
good shape to continue.

Baselayer

Baselayer is designed to be worn all the time, right 
against your skin. In cold weather, it’s just that, the base 
layer with layers on top of it, but in mild mixed condi-
tions (warm one minute, cool the next), you can wear 
a baselayer top by itself so that it provides just a bit of 
insulation. 

 But rather than baselayer, I want you to think of 
it as SSM-layer, which is short for Sweat and Smell 
Management layer. Let’s start with sweat.

Humans are covered with lots sweat glands, which 
gave us an evolutionary advantage. Compared to other 
mammals, we are better able to not overheat while run-
ning for a long time. But these sweat glands are oozing 
a little bit of sweat all the time, called insensible perspi-
ration. And as soon as you get a bit warm, the sweat 
glands really kick into action. Not a big deal if you’re 
ambling about naked on the savannas of Africa. 

But it is a problem if you’re in a cold environment and 
you want to keep your insulation dry. And you do want 
to keep it dry, because it insulates better dry than wet. 
Besides, wet clothing is yucky, and wet cotton against 
the skin is just the pits. (Which is also why you need a 
shell parka with pit zips.)

To soak up the sweat effectively, you want a baselayer 
that is snug and formfitting and quite stretchy: it needs 
to be in close contact with as much of your skin as pos-
sible to soak up sweat effectively.

I’ve decided, based on theory and experience, that 
your baselayer, even in winter, is better as a thin con-
tinuous layer of wicking material, as opposed to the 
fuzzy internal grid of puffy square pillows such as found 
in Patagonia Capilene Thermal Weight baselayer. I think 
the grid is simply not as good at picking up up sweat 
and spreading it out. I like grid fleece for midlayers, just 
not for the base layer. And there is nothing wrong with 
wearing a grid fleece top over a thin, shortsleeve wick-
ing polyester T shirt. But then that makes the grid fleece 
a midlayer instead of a baselayer.

Wicking and Absorbency

When I first learned winter mountaineering in New 
Hampshire’s White Mountains back in the 1960s, one 
of the things I was taught, wrongly, is “if you sweat, you 
die.” The idea was that your insulation layers don’t work 
nearly as well when wet, and if you sweat, you will get 
those layers wet. 

My instructors emphasized, rightly, the principle of 
“dressing cold” so that, during strenuous winter moun-
taineering, your core is a bit on the cold side, but that 
your head and hands (and preferably legs and feet) are 
well-insulated. It’s easy to throw on an upper-body gar-
ment if you get too cold, and this helps keep you from 
sweating during exertion.

That initial advice of “if you sweat, you die” might 
apply if you’re wearing nothing but cotton clothing. But 
the problem with it is that we’re sweating all the time, 
that “insensible perspiration.” Your body leaks water 
through their skin all the time. And if you get a little bit 
hot, your body’s normal cooling mechanisms will kick 
in and you will sweat. Even in the winter. 

So the answer to sweating in the winter is the same as 
the answer to sweating in the summer: accept it and deal 
with it. And as in summertime, you want your sweat 
management layer to quickly spread out this sweat so it 
can evaporate quickly, when you need cooling. You don’t 
want to hold the sweat against your skin or in your insu-
lating layers, where it will cool you later, when you’re 
cold and don’t want to be cooled. 

You want your baselayer to be wicking but not 
absorbent.

Wicking means that it picks up sweat from your skin 
effectively, and spreads it out across the garment quickly 
so that it evaporates and cools you quickly, when you 
need it, and not later when you don’t need it. You know 
that part of your lower back that always gets sweaty 
when you’re wearing a pack? You want a baselayer that 
moves as much as possible of that sweat around to the 
front and the top. That’s where it can evaporate and cool 
you when your body wants to be cooled. not later when 
you take off your pack to rest and when you don’t need 
the cooling as much, or at all.  Did I say this before? Yes, 
and I’m saying it again because it’s an important point 
worth emphasizing. And porous midlayers, ones that 
allow lateral moist air movement, helps move the sweat 
from your underarms and back (where it’s covered by 
your pack) around to the sides and the front where it 
can evaporate. 

For the same reason, you want your baselayer/SSM-
layer to not be to absorbent. When you’re drying off 
with a towel, you want the towel to suck up lots of water, 
just like a good wicking baselayer. But you also want 
your towel to keep sucking up and holding lots of water: 
absorbing water. You do not want your baselayer to be 
absorbent: if it holds onto lots of water, rather than let-
ting it evaporate, then when you are in the “wait” phase 
after the “hurry up” phase of “hurry up and wait,” you 
will have lots of water being held next to you skin. Not 
only does this feel yucky, it also keeps cooling you off 
long after you have any need for any further cooling. A 
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T-shirt of good Turkish terry-cloth towel, then, is not an 
ideal baselayer.  

Smell

Smell. If you’re in a situation where you can change your 
baselayer/SSM-layer every day, it’s not a big deal. But 
if you’re on a prolonged backpacking trip or climbing 
expedition, or a multi-day search, it just might be – no, 
it probably will be – an issue. For others if not for you. 

In addition to “regular” sweat glands, we have what 
are called apocrine glands (as opposed to the eccrine 
“normal” sweat glands), which are modified to exude 
a smell that will consciously or unconsciously affect 
nearby humans. They’re in the armpits and the groin. 
Some of the components are pheromones you can’t 
really smell, but some components, especially after 
they’ve gotten into clothing fibers and fermented a bit 
by bacteria, can really stink. Badly. And, we also have oil 
glands, and the oil getting on clothing not only makes it 
feel greasy, but is more food for those stinky bacteria.

And that baselayer/SSM layer is right against your 
skin where it picks up all that smell-inducing bacteria 
food. So regularly changing your SSM-layer underwear, 
both top and bottom, helps keep the smell down. But if 
you can’t do that, materials that resist smell-producing 
can really make a difference, and since insulation layers 
can also get ripe after a while, you want a baselayer/SSM 
layer and insulating layers that have some resistance to 
bacteria. And which is why changing your underwear 

on a regular basis, and/or having underwear that resists 
bacterial growth, helps prevent your outer layers from 
smelling bad. 

There is not much question that wool resists odorif-
erous bacteria better than any artificial fiber material. 
Which is why high-quality wool is prized for baselayers. 
Wool, compared to thin wicking artificial-fiber mate-
rial, holds more water against your skin, takes longer to 
dry and is not as cool in the heat, but it really does resist 
smell much better.1

If I’m going to be out for several days wearing the 
same baselayer top in fall, spring or winter, I have worn 
a thin shortsleeve half-zip of merino wool with a little 
artificial fiber in the middle of the wool yarn to make it 
more sturdy. I find I can wear this twice as long as poly-
ester microfiber for the same degree of smelliness. 

There are many treatments you can put on polyester 
microfiber to help prevent bacterial growth and smell. 
Silver works well, for example, and there are many oth-
ers that are trade secrets. There’s no way to tell which is 
best, but they all seem to work to one degree or another, 
as newer polyester microfiber materials resist smell a 
lot better than they did 10-20 years ago. None are as 
good as wool. There are also proprietary treatments for 
polyester to improve wicking, all of which seem to work, 
but again, who knows which is best?

Once someone comes up with a polyester microfiber 
treatment that they say resists smell as well as wool, it’s 
time to pay attention, but then wait for independent 
confirmation before buying it and expecting it to resist 
smelliness as much as wool. 

Leg Baselayer

Most of your sweat is on your upper torso and so we 
mostly think about baselayer for the upper body, but 
your crotch can certainly get sweaty and smelly. So 
thin wicking polyester smell-resistant underpants are 
an excellent idea. Decades ago, I got rid of my cot-
ton underpants and switched to polyester microfiber 
underpants for everyday wear. Even for travel, especially 
if your luggage gets lost, or you’re on a disaster deploy-
ment, or on a multi-day search, you can wash this 
underwear in the sink and blot it dry with a towel and 
put it back on. Only slightly yucky compared with wet 
cotton underpants and will dry relatively fast from your 
body heat. Also dries fast if you have the luxury of even 
an improvised clothesline and the humidity is less than 
100% (sometimes a problem with disaster deployments 
after hurricanes).

1 Polypropylene (“polypro”) was once used for baselayer, but has 
been displaced by polyester microfiber. Polypro was famous both for 
smelling bad in just a day or two, as well as melting when dried on a 
radiator or in front of a fire. 

 

Vapor Barrier

In 1957, a company named 
Stephenson’s Warmlite pioneered 
vapor barriers for sleeping bags. 
The theory is that by prevent-
ing evaporation from your skin, 
you decrease heat loss. And, by 
preventing evaporation from you 
skin into the insulating layers 
of your sleeping bag, you keep 
that insulation working at top 
efficiency. There is little question 
that this works.

The problem is comfort. When 
your skin gets wet and stays wet, 
it gets yucky, sticky and eventually 
swollen. You get prickly heat rash 
when the skin around the sweat 
glands swells. And wet skin sticks 
to the vapor barrier. To solve this 
problem, Stephenson’s Warmlite 
developed a vapor barrier that 
is fuzzy on the inside with a thin 
wicking layer that spreads out the 

sweat and insensible perspira-
tion. And Stephenson always 
maintained that after you get to a 
certain humidity within the vapor 
barrier, your sweat glands shut 
down.

I have tried using a vapor barrier 
inside a sleeping bag. Once. It 
was a miserable night. 

I decided that if I needed to bivvy 
and was really cold, I would 
keep my long underwear on to 
simulate that wicking lining of 
the Stephenson Warmlite vapor 
barrier, wrap myself with two of 
my plastic leaf bags, then put all 
my insulation on over this. And be 
miserable from prickly heat rash 
but alive the next morning.
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For your legs, though since they don’t sweat as much 
as your crotch and torso, just like your arms, I don’t 
worry about a baselayer/SSM there. My go-to for warm 
legs for winter is either a pair of stretch fleece tights, or 
better yet, a pair of size small Capilene Thermal Weight 
(grid fleece with lots of little fuzzy square pillows on 
the inside) long pants, with a pair of the same long 
underpants in size medium over them. Over the two 
pair of long underwear, I wear a pair of softshell pants 
two inches larger than my regular waist size. And if it’s 
really cold snowy weather, I’ll put a pair of waterproof-
breathable bib pants over those.

Underpants

Thus far we’ve talked about baselayer/SSM-layer tops, 
and baselayer/midlayer long underwear, but nothing 
about baselayer/SSM-layer short underwear: briefs, 
boxers, panties, “underwear,” whatever you want to call 
them. Despite cotton underwear having a reputation 
for preventing women’s UTIs (bladder infections) and 
yeast “infections” (yeast vaginitis; not an infection but 
an overgrowth of something normally there is small 
amounts), it’s just not true. It is true that cotton is better 
than non-wicking women’s nylon underwear, but cotton 
is not better for this than wicking polyester microfiber 
underwear. Wicking polyester underwear is available for 
both women and men and, compared to cotton under-
pants, will help prevent UTIs and yeast infections in 
women and jock itch in men. You should get some and 
wear it all the time, they’re good for you.

Why not wool underpants? Well, you can get them, 
but I don’t like them because (1) they do hold more 
water against your skin than thin wicking polyester, (2) 
they take at least twice as long to dry, and (3) you really, 
really should change your underpants every day. 

So quick-drying is key. You can get an ultralight Sea 
to Summit clothesline for less than $15 and even use it 
in your tent or wherever you’re staying on a multi-day 
search or disaster deployment. Light polyester under-
pants weigh so little and pack so small and are so easy to 
hand-wash in the sink and so quick to dry that you can 
bring a week’s worth with you on a long trip, and if you 
take my recommendations for a very thin baselayer top, 
the tops take up little room and dry quickly as well.

The next section, indented and in small print, is gross. 
Skip it if you are squeamish. You have been warned.

Your underpants get contaminated with, not to put too fine a 
point on it, little invisible (one hopes) bits of poop and bacteria 
that come out of your butt all the time, especially when you fart. 
And more than half of your poop consists of bacteria.1  

1 https://www.ncbi.nlm.nih.gov/pubmed/7359576

Your skin is covered with bacteria called normal flora. Those 
bacteria supposed to be there; we evolved with bacteria on our 
skin. They protect you against nastier bacteria that can cause 
infections. So don’t use antibacterial soap unless you know 
you’ve been exposed to bad bacteria or viruses, it kills off your 
normal flora and therefore damages one of your protections 
against infection.

And, the bacterial normal flora of your lower body is essen-
tially the same as the normal flora of your intestine. Which 
means that, again, not to put too fine a point on it, your skin is 
covered in poop bacteria.

But overloading the skin of your lower torso with normal 
flora, and your underpants, especially when a lot of them are 
dead and rotting, and especially when they are mixed with 
non-absorbed fats and protein, makes them smell bad, especially 
when live bacteria start digesting this stuff on your skin or in 
your underpants, not to mention those smelly secretions from 
your apocrine sweat/scent glands in that area, and also in your 
underarms so as to stink up your T-shirts. 

So, bring changes of underpants and T-shirt and change them 
daily. And if out on a multi-day search, disaster response or the 
like, wash them as needed so you have a fresh set, even if slightly 
damp, every day. 

Midlayer

Insulation layers (midlayers) include:
 ◆ Knit wool, which ventilates very well and keeps you 

dry during exertion, and is often quite stretchy; the 
wide-open spaces from the knit construction allow 
moist air from your sweat to escape easily.

 ◆ Polyester fleece, which ventilates well to poorly 
depending on the construction; even the stretchiest 
fleece (more expensive of course) doesn’t stretch as 
well as the stretchiest knit wool.

 ◆ Grid fleece (see Polyester: Capilene, Fleece, Grid 
Fleece on page 136), such as Patagonia Capilene 
Thermal Weight, R1 or R2, is more expensive than 
non-grid fleece, but it is lighter, packs smaller, dries 
faster and ventilates better. 

 ◆ The long-underwear grid-fleece pants, however, 
leaves funny-looking lines of dents in your legs. 
Whether that makes it better or worse than non-grid 
long underwear depends on what you think of those 
dent patterns on your legs.
If you find it hard to find fleece that fits your body 

shape/size, you can tailor your fleece, or get someone to 
tailor it for you. I’ve done this to all my Patagonia fleece 
as their fleece that’s my usual size (medium) just doesn’t 
fit across my shoulders, so I had to get a size large and 
get take it in at the waist and shorten the sleeves.

https://www.ncbi.nlm.nih.gov/pubmed/7359576
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An alternative is a good quality knit wool sweater. 
They are stretchy enough that they adapt to a variety of 
shapes and sizes without any tailoring. Patagonia also 
offers their “Better Sweater” sweaters and vests, which 
are made out of knit polyester. This provides some of 
the stretch of wool, but unlike many wool sweaters such 
as those from Ibex, Patagonia sews non-stretchy pocket 
patches in the inside, decreasing the stretch significantly. 
These “Better Sweater” garments, being polyester, don’t 
hold as much water as wool and dry faster.

My favorite midlayers for most winter hikes are:
 ◆ Over my shortsleeve baselayer/sweat-and-smell man-

agement layer, a very stretchy Ibex fine-knit merino 
wool Shak sweater-shirt.

 ◆ Over that, a very stretchy coarse-knit merino wool 

Ibex Guide sweater size small.
 ◆ Over that and under my stretchy softshell jacket, an 

Ibex Guide sweater, size medium.
 ◆ If that’s not enough, I wear a Patagonia Better 

Sweater vest between the Shak and the first Guide 
sweater. The relative lack of stretch of the Better 
Sweater vest is not that much of a problem, as it’s 
a vest and doesn’t impair your shoulder range of 
motion. 

One of the things I like about this combination is 
pushing up my sleeves. Opening the zippers on your 
layers is good to prevent overheating when you’re going 
uphill. Sometimes that isn’t enough, and stopping to 
take off a layer is a pain.

If I’m just wearing the stretch wool Shak top, I can 
push up my sleeves above my elbows, and my arms 
can do a good job of cooling me off. (See Venous Blood 
Return on page 203). If I’m wearing the Shak top with 
the Guide sweater over it, I can easily, at the same time, 
push the sleeves of both of them up to my elbow, and 
with a bit more effort, over my elbow. If I have my Shak 
top, my Guide sweater, and my stretch softshell jacket 
with elastic sleeves, I can’t get them all above my elbow, 
but it’s fairly easy to push them all up to right below my 
elbow.

This is not something that is necessary. But in cold 
weather, when you’re on a trail with ups and downs and 
different wind exposures – which describes most of my 
mornings as the dog gets me up before dawn to go for 
such a walk – it makes it much nicer. 

Another advantage of multiple wool layers is that they 
ventilate very well. 

Ventilation is key, and is why you shouldn’t believe 
advertising about waterproof-“breathable” parkas. Yes, 
they’re waterproof, but not nearly as breathable as a 
non-waterproof windshell. And even a supposedly 
really, really breathable Gore-Tex Pro or Gore-Tex Shake 
Dry parka still needs pit zips (underarm zippers) or per-
haps inserts of more-breathable softshell material. (We 
will keep harping on this important point.) And which 
is why you want midlayers that ventilate extremely well, 
like the combination described above.

It’s hard to get detailed information on how warm a 
particular midlayer garment really is. For sleeping bags, 
which are made of compressible materials like down, 
the loft of the sleeping bag is a good measure of how 
warm it is. Loft is simply the thickness of the bag on top 
of you; thicker is warmer.

But compressible sleeping bags compress underneath 
you, which is why you need a separate sleeping pads 
discussed later. The more reputable sleeping pad manu-
facturers give you an R rating, higher ratings being bet-
ter insulation; you can calculate R ratings for midlayer 

 

Keith’s Midlayer Picks

I’ve found that North Face and 
Patagonia grid fleece is very light 
for its warmth (both made by the 
company that used to be called 
Malden Mills and now is called 
Polartec; it has a grid fleece on 
the inside) and is warm when wet 
and stretches a bit. But, North 
Face and Patagonia now sell a lot 
of fleece to out-of-shape people 
whose only outdoor activity is 
walking from house to car to work 
and back again. So some North 
Face/Patagonia tailoring isn’t 
great for outdoor people who 
need to make all those motions 
listed above. Garments from 
other companies such as Outdoor 
Research and Mountain Hardwear 
and particularly Arcteryx tend 
to be tailored to enable those 
motions and for a more active 
shape.

I have a Patagonia R1 thin 
midlayer fleece and a Patagonia 
R2 midlayer fleece to wear over 
it. With other brands such as 
Arc’teryx, I could get a small and 
a medium and they would work 
OK. With the Patagonia midlay-
ers, I had to get a medium and a 
large to fit my shoulders, and get 
my tailor to take them in at the 
waist, shorten the sleeves and use 
that extra material to put gussets 
(extra material) in the underarm 
so that I can reach above my 
head. 

I do a 15 minute planking workout 
pretty much every morning, and 

work out frequently with a 45 
pound weight plate. But I’m no 
muscle-bound body-builder, and 
I have a bit of a spare tire around 
the middle. 

As many advantages as grid 
fleece midlayers may have, there 
is an alternative that allows even 
better stretch and movement: knit 
wool sweaters. You can get knit 
sweaters purpose-built for the 
outdoors: I have both small and 
medium Guide sweaters from the 
wool outdoor company Ibex. They 
are quite thick, but so stretchy 
that even with one on top of the 
other I can stretch in any direc-
tion with no impediment. When 
I’m out for a day hike in winter 
weather, over my very thin Rab 
T-shirt and my Ibex Shak merino 
wool shirt-sweater, I wear these 
two sweaters, which provide the 
same insulation as the R1 and R2 
Patagonia fleeces. They’re wool, 
so they’re more than twice as 
heavy as my Patagonia fleece mid-
layers, hold more water when they 
get wet, and are slower to dry. So 
I prefer the Patagonia fleeces for 
winter search and rescue tasks 
or extended hikes, but I really like 
the two sweaters much better for 
a recreational dayhike because 
they’re so much more comfort-
able. And at the end of the day 
I’m in a nice warm house and can 
hang them up until dry. 

Your fit may vary.
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garments and clothing materials, too, but none of the 
manufacturers seem to have any interest in publishing 
them. 

There is also a measure of a clothing’s insulation, a 
unit called a clo, But if you hear about a company that 
offers outdoor gear giving a clo rating for their gar-
ments, please let us know because we’ve never heard of 
one. 

Some insulating materials insulate better per unit 
thickness than others; Thinsulate was one of the first 
of these, though there are now many competitors, and 
Thinsulate itself has changed over the decades. These 
materials find use in boots, gloves and mittens, where 
the design limits the thickness of the insulating layer.  
But these materials are seldom used in jackets and 
pants, so, in general, like sleeping bags, the thicker a 
garment is, the warmer it is. Which is a good time to 
mention that down is light and lofts well when dry, but 
once wet gets flat as a pancake. (“Waterproof ”-treated 
down and high-quality down resist getting wet much 
better than cheap untreated down.) Artificial down such 
as Patagonia’s “artificial down” PlumaFill in their Micro 
Puff series, introduced in 2018, and their Macro Puff 
series introduced in 2019, reputedly retains most of their 
loft and warmth when wet, and experience seems to 
bear this out.

A note about Patagonia Plumafill vests: Their Micro 
Puff vest, in particular, doesn’t add extra space at the 
base of the arm holes that’s needed to lift up your arms 
without having the rest of the garment pull up off your 
waist. 

Patagonia vest arm holes tend to be tighter than 
those of some other clothing manufacturers, resulting 
in armpit chafing. This is particular true of the  Micro 
Puff vest, which have relatively tight arm holes and have 
elastic piping along the edges, perhaps in an attempt to 
make it keep out wind (which seems silly for a vest; if 
there’s any significant wind you should put a windshell 
over your vest) which also causes it to chafe your under-
arms. I simply took off all the elastic piping around the 
arm holes and now my Micro Puff vest doesn’t chafe my 
underarms, and when I lift up my arms towards a high 
handhold, it only rises up a bit

Down is very light and compressible, which means it 
packs small and light. But because it’s so compressible, 
wearing down when you’re carrying a pack doesn’t work 
all that well, as it compresses under your backpack, hip-
belt and shoulder straps. There are also “artificial down” 
jackets, such as the Micro Puff/Macro Puff garments 
by Patagonia that have warm-when-wet PlumaFill 
insulation.

Now all those things provide some insulation, but 
then the area right next to the backpack or straps is also 
compressed, resulting in a chill there that is easy to feel. 

Same thing when you are in a down sleeping bag; you 
have to have a good insulating mat underneath your 
down bag. That’s why hiking with a pack on over a down 
jacket doesn’t work so well. Save the puffy jacket in your 
pack to pull out in camp, when belaying or stopping for 
lunch, or when Base tells you to wait. 

If you’re wearing a pack, the compressible insulation 
compresses under your pack, your hipbelt, your shoul-
der straps, and your sternum strap. All these to provide 
some insulation, particularly your pack, but along the 
edges of all these, your compressible insulation is com-
pressed and essentially useless, causing very noticeable 
cold spots. 

So, when it’s really cold, it’s best to have a few rela-
tively noncompressible layers such as fleece or wool, and 
then put down or artificial down over it when you stop 
and take off your pack, or you’re getting really cold even 
with your pack on, but knowing it won’t be nearly as 
warm as if you had your pack off due to those com-
pressed cold spots. 

Compressible layers such as down or artificial down 
are never very breathable, so having an inner insulating 
layer that breathes well, including spreading moisture 
laterally across your body, is helpful. That way, when 
you open up your outer compressible layer or shell, the 
moisture within, even on your back and in your armpits,  
moves around to the front and evaporates relatively 
quickly. Evaporating in near-real-time, when you body 
is sweating to cool you off, is better than evaporating 
later when you’re sitting on your butt waiting for Base to 
let you know what to do. Shivering.

A layer or two (or even three) of fleece, particularly 
the Malden grid fleece with plenty of room for lateral 
movement of air, or layers of knitted wool, does this 
remarkably well. 

I don’t recommend down or artificial down for 
midlayers. Because of the nylon layer on either side of 
the down or artificial-fiber batting, they basically don’t 
breathe at all. Nothing wrong with them for a duvet, but 
not for while you’re being active, except maybe in the 
deepest cold of winter.

If you don’t want to spend that kind of money, go to 
Goodwill and look for a fleece with a fandom emblem 
emblazoned on it. It won’t be as light or as breathable 
(or as stylish) as the Patagonia stuff but it will work. 
Or better yet, while you’re at Goodwill, look for some 
nice thick knit zip-front wool sweaters. Make sure the 
sweater’s wool, not cotton. (“Cotton kills!”) A couple 
of those, one that you can wear over the other, or even 
several thinner ones that you can layer, will be more 
stretchy and breathable than a generic fleece. And likely 
more stylish. And still cheap.
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Shells

A shell garment or shell is an outer garment that is 
wind-resistant and rain-resistant, to varying degrees. It 
is usually top: a jacket or a parka. As far as we can tell, 
parkas and jackets are the same but jackets are generally 
a bit thinner and shorter.1 Or a shell can be a bottom: 
windpants, rainpants, or softshell everyday pants. 
1 There are also anoraks and cagoules, or at least those words exist, 
though they are mostly used in Europe. An anorak is a waterproof 
pullover parka without a full front zip. A cagoule, however – and I 
used to have one back in the 1960s and 1970s before it finally died – is 

Even for an ultralight shell jacket/parka, it’s a good 
idea, for those of us who have to search even in driving 
rain or high winds, that your shell has:2

 ◆ A stretchy hood drawstring that adjusts by cordlocks; 
extra points for one that has the ends inside the 
hood, particularly with the end attached inside the 
hood, so they don’t whip around in the wind and hit 
you in the eye

 ◆ A stretchy bottom drawstring; for both bottom and 
hood, in high wind, elastic just doesn’t cut it com-
pared with an actual drawstring

 ◆ Both elastic and a bit of Velcro at the cuffs: the com-
bination is better than either one by itself

 ◆ Rain flaps over the zippers, or Uretek rainproof 
zippers

 ◆ Unless it has a Uretek rainproof zipper, a draft flap 
behind the zipper; bonus points if it wraps around 
the top of the zipper to protect your face from the 
cold end of the zipper

The Arcteryx Squamish Hoody windshell, a favorite 
windshell of many outdoorspeople, has all of the above. 

People almost never use completely waterproof 
raingear as a shell garment for outdoor pursuits. Why? 
Due to the problem of sweat condensing inside and 
making you soaking wet. And we have something called 
insensible perspiration: even though you don’t feel 

a formal-length (ankle-length) anorak constructed so you can snap 
or velcro up the lower portion for walking, and then let it down and 
pull the bottom closed with a drawstring, and pull in your arms, if 
you have to bivouac. Both anorak and cagoule are terms now used for 
what used to called an anorak.
2 A snow skirt is, inside your parka, some cloth with elastic along the 
edge that you fasten around your waist. When (not if) you fall and 
slide on powder snow, it prevents your parka from filling with snow 
pushed in from below. Decades ago, a group of us from the UVA 
Outing Club were doing self-arrest practice on a very steep snow 
slope in Tuckerman Ravine in New Hampshire’s Presidential Range. A 
new member of our Outing Club (who had just started rock climbing 
immediately climbed 5.9 routes with panache) had just done a backflip 
and then converted to a perfect ice-axe self-arrest. My roommate, long 
experienced in the outdoors, just had to try to duplicate this. He didn’t 
quote complete the backflip. He managed to slide 50 feet down the 
slope sort of balanced upside down on his head and shoulders before 
gradually tilting over and managing to self-arrest. He then stood up, 
red-faced and with the top half of his body now twice the size it had 
been before, due to all the snow that had been packed into it. But, 
since all the snow was entering from the neck of his parka, a snow skirt 
wouldn’t have saved him. A snow skirt doesn’t make the list here as, 
for winter in the mid-Appalachians, it just adds weight and bulk to 
your shell but doesn’t provide better protection than an elastic draw-
string at the bottom. The only place you’re likely to fall and slide on 
powder snow in the mid-Appalachians is on a groomed commercial 
downhill ski slope. Almost every other steep slope in the mid-Appa-
lachians has trees on it, so you’re not going to slide very far when you 
fall. The mid-Appalachians do approach the tree line (above which it’s 
too high and cold for trees to grow). Especially with global warming 
making the tree line move higher, though, none of these areas, like 
Spruce Knob or Dolly Sods, have steep open slopes, and they are now 
growing up with small trees.

Parka Features
Ultralight hardshell jacket (Outdoor Research original Helium jacket), rumpled 

from being stuffed into its own chest pocket. Note the YKK Uretek “waterproof ” 
(rainproof ) zippers, the draft flap behind the top of the main zipper, coming 

over the top to prevent the cold zipper from pressing against your face, a hood 
drawstring with cordlocks and ends inside the jacket, and a back-of-the-hood 
drawstring inside the hood to improve peripheral vision when the hood is up. 

Double Rain Flaps
Shoulder blade vent on an old North Face mountaineering suit. 
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yourself sweating, your skin is leaking water all the time. 
And even in winter, we can sweat, which can soak insu-
lating midlayers and baselayers and, even with “warm 
when wet” materials, decrease their effectiveness.  

There are three main types of outdoor shells: 
 • Hardshell:  Raingear made of a “waterproof-breathable” 
material such as Gore-Tex
 • Windshell: A windbreaker or windshirt; thin, light and 
wind-resistant, but not particularly water-resistant
 • Softshell: garments soft and wicking on the inside, 
tougher on the outside, stretchy, and variably wind- and 
water-resistant

Hardshells

Hardshells are required: you need some kind of gear for 
rain to keep you dry (well, somewhat drier). 

Most hardshells are advertised as “waterproof-
breathable.” Reality check: in this context, “waterproof-
breathable” really means “waterproof and slightly water 
vapor permeable but only when you’re already sweaty 
and the material is not wet on the outside.” Or maybe 
“waterproof and will keep you somewhat drier in the 
rain but you will get wet from your sweat” or “slightly 
breathable when it’s dry but nowhere as breathable as a 
non-waterproof windshell or softshell.”  

Many favor ultralight rain jackets made by high-
end outdoor clothing manufacturers such as Outdoor 
Research (the Helium II ~$160; the versions with pit 
zips or a strip of softshell cloth from the wrists to the 
underarm and down to the hem are my favorites), 
Patagonia (the Rainshadow, ~ $140) or Arc’teryx (Zeta 
SL, ~$300). They fold up into one of their pockets. Even 
if not as abrasion-resistant as more “technical” jackets, 
they are more abrasion resistant than ultralight Gore-
Tex Shake Dry rain jackets, and fairly durable as long as 
you are not using them for caving or rock climbing.

Some purists insist these ultralight waterproof-
breathable shells aren’t “hard” in the sense of resisting 
abrasion. And that we therefore not call them “hard-
shells” and instead call them “rainshells.” I’ve been rock 
climbing in one of my ultralight waterproof-breathable 
jackets and haven’t ripped one yet, and there are no 
holes yet, but the rock I was climbing was not that 
sharp. Most people still consider any waterproof-breath-
able outer jacket a “hardshell.” Whatever. 

If you’re exerting yourself in mist or light rain, even 
just a level walk, consider a softshell jacket (discussed 
next), or windshell jacket, so that you will be slightly wet 
from the mist or light rain as opposed to being very wet 
from condensation inside a hardshell. 

When you’re exerting yourself, your body is gener-
ating heat, and this tends to dry the insulating layers 
near your skin. If there isn’t a hardshell to interfere with 

water vapor exiting, and the mist/rain/snow is not too 
intense, you may stay drier in a softshell. 

Back at the beginning of October 2011, my wife, my 
daughter Laurel and I went on a hike in Shenandoah 
National Park. And it was mixed snow and rain the 
entire day. We hiked the Mill Prong Trail to Hoover 
Camp, then the Laurel Prong Trail through The Laurels 
to Laurel Gap and then back along the Appalachian 
Trail to the parking area. Yes, one of the reasons we 
picked this hike was my daughter’s name. My wife and I 
had similar midlayers, but she had on her hardshell and 
I just had on my softshell. We compared several times 
during the day, and my midlayers stayed significantly 
drier than hers. 

This hike was mostly in a protected valley, without 
wind-blown rain and snow, in which case her hardshell 
might have worked better. But at least in some condi-
tions, a non-waterproof softshell or windshell may work 
better than a hardshell at keeping you dry. 

One final thing about hardshells: they have zippers. 
Zippers are weak points, they can let wind and rain in.

In the early days, zippers had (and still sometimes 
have) rain flaps over them. These are 
narrow flaps of the hardshell mate-
rial that cover the zipper and help 
keep wind and rain out. The really 
top-notch parkas had dual rain flaps, 
one on either side of the zipper. 

But today, most hardshell have 
gotten rid of rain flaps, because of 
“waterproof zippers.” There really 
are such things as waterproof zip-
pers for diving suits, and airtight 
ones for spacesuits, but they are 
heavy and bulky and don’t bend 
hardly at all. But what gets used for 
hardshell parkas’ zippers tend to be 
highly water resistant (maybe we 
should call them rainproof) but light 
and flexible zippers, a variant of a 
nylon coil zipper. They are made by 
YKK (who have essentially cornered 
the marked on zippers for outdoor 
equipment) under the brandname 
Uretek. Many hardshells use Uretek 
zippers without rainflaps in some or 
all locations. Sometimes you will see 
both a Uretek zipper and a rainflap 
for hardshells designed for extreme 
conditions.

 

A Windshell Favorite

One of my all-time favor-
ite outdoor garments is 
the Arc’teryx Squamish 
Hoody windshell. It’s 
about ~$160 and worth it 
as it’s so well designed. 
The fit/cut/tailoring fits 
my body shape perfectly 
and still allows me full 
freedom of movement, 
including getting my 
arms way over my head. 
The Patagonia Houdini 
(~$100) looks quite nice 
but maybe $60 less nice. 
Either one stuffs into 
its own pocket. They 
both pack small enough 
to put in a pants cargo 
pocket with room left 
over, or a buttpack water 
bottle pocket. 

For spring, summer and 
fall (“3-season”) I have 
a size small Squamish 
Hoody. For winter, I have 
a size large Squamish 
Hoody, which I have 
modified by adding 
pockets for my mittens, 
hat, and facemask.



132   

Clothing        Layers and Insensible Perspiration        Shells 

Softshells

For SAR, a hardshell is required; we have to operate 
in weather where recreational outdoorspeople with 
any sense stay inside or bivouac, and in such weather 
you need a hardshell. Softshells are optional but out-
doorspeople tend to love their softshell jackets and 
pants. 

Most SAR people end up getting a softshell jacket 
and a fair number get at least one pair of softshell pants. 
Softshell materials are widely used in outdoor gear, and 
for good reason. Unlike hardshells, soft shells gener-
ally are somewhat stretchy. Some companies advertise 
“stretchy” hardshells; ignore them. The amount they 
stretch is trivial.

Softshells generally have an inside that feels soft due 
to a layer of polyester or wool baselayer-type fiber, and 
an outside that feels relatively hard, usually from nylon 
fibers. 

Compared to hardshells, softshells are not as wind-
proof or waterproof, but much more breathable. For 
active (=sweaty) activity in mixed conditions with small 
amounts of rain or even fairly heavy snow, they often 
keep you drier than a hardshell, even a hardshell with 
pit zips. 

The inner face of a softshell is usually of a material 
that is not only soft-feeling but also wicks moisture. 
This tends to move water, whether from sweat or rain, 
to the outside of the garment where it can evaporate. 
This applies whether it’s a pair of softshell pants directly 
wicking moisture off your skin or a softshell jacket wick-
ing moisture away from your baselayer or midlayers. 
When hiking in mixed rain and snow, I often find that 
at the end of the day I’m dryer with a softshell than with 
a hardshell; the warmth of your body helps the wicking 
effect of the softshell to keep you drier.

And they stretch! Enough that it makes a significant 
difference when you’re climbing or doing ropework or 
loading someone in a litter or bending to tie your boot 
or anything where you have to twist your body.

Softshells vary widely in terms of stretch vs wind/
water resistance; there is a trade-off, and those that are 
stretchier are less wind/water resistant and vice versa. 
Some are thick, and fuzzy enough on the inside, that 
they provide significant insulation; others are thinner 
and don’t provide any significant insulation.

Some softshell material is thick and relatively warm 
and suitable really only for cooler or colder weather. 
The original Schoeller DrySkin, the first softshell mate-
rial, is this way. Some newer softshell material, such as 
Activator Cloth, used in REI’s series of Activator pants, 
is much thinner and more suitable for summer wear.

There are so many different “softshell” materials and 
jackets that, when it comes time to buy one, it’s hard to 

get a handle on the differences. When in October 2020 
I searched the web for “stretchy aerobic softshell jacket” 
the top three websites all divided up this wide field into 
two main categories. Great! Except… they each divided 
up the field in different ways. 

While softshell jackets are great, softshell really shines 
for pants. In summer, they are tough, stretchy and wick 
your sweat. In winter, they are tough, stretchy and wick 
your sweat, but over thermal long underpants are warm 
and wind- and water-resistant. 

Switchback Travel (https://www.switchbacktravel.
com/best-softshell-jackets) divides them up into casual 
and performance. Softshell jackets are now everyday 
wear for many people whose only outdoor activity is 
going out to the car. Needless to say, for SAR, you’ll be 
happier with one of the “performance” softshells. 

The well-known outdoor gear supplier backcountry.
com (https://www.backcountry.com/sc/softshell-jacket-
buyers-guide) divides them into membrane softshell and 
stretch-woven softshell:

Buzz words like membrane, laminate, waterproof 
probably mean a membrane softshell

Buzz words like water-resistant, stretchy often 
mean a stretch-woven softshell

Personally, I think of what they call “membrane soft-
shell” as “slightly stretchy and slightly more breathable 
hardshell that sacrifices a bit of waterproofness.”

Given the hurry-up-and-wait of SAR, and that you 
have to have a hardshell in your pack, you’ll want a 
stretch-woven softshell; you can always put your hard-
shell over it if the weather really dumps on you.

Gear Institute (https://gearinstitute.com/best-aero-
bic-softshells-for-spring-2019/) divides softshells into 
aerobic softshells and protective softshells:

The soft-shell category has exploded with uncount-
able options that cover the entire swath of the 
protection versus breathability spectrum. To make 
purchasing choices easier and make comparisons 
productive, Gear Institute has split soft shells into two 
distinct groups. The aerobic softshell group, covered 
here, stresses air and moisture vapor permeability 
over protection from the elements, making them 
more attractive for higher output activity. Protective 
softshells are at the other end of the spectrum, focus-
ing on protection from wind and precipitation over 
breathability.

Bottom line: for SAR, you probably want a softs-
hell that is performance rather than casual, stretch-
woven rather than membrane, and aerobic rather than 
protective.

https://www.switchbacktravel.com/best-softshell-jackets
https://www.switchbacktravel.com/best-softshell-jackets
https://www.backcountry.com/sc/softshell-jacket-buyers-guide
https://www.backcountry.com/sc/softshell-jacket-buyers-guide
https://gearinstitute.com/best-aerobic-softshells-for-spring-2019/
https://gearinstitute.com/best-aerobic-softshells-for-spring-2019/
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Windshells

A softshell serves as a stretchy windshell. Still, many 
experienced outdoorspeople carry a separate, ultralight, 
very-breathable but more-wind-resistant windshell, also 
know as a windshirt or windbreaker, either instead of or 
in addition to a softshell. An ultralight windshell breaks 
the wind better than a softshell jacket. It has almost as 
good breathability, but it’s not stretchy like the softshell. 
Some companies advertise stretchy windshells; their 
stretch is slight compared with most softshells, or it’s 
really a softshell masquerading as a windshell.

You can put the windshell over your softshell. Some 
wear the softshell and have the windshell at the top or 
outside of our packs for a quick added layer of warmth.

I’ve done some experiments when wearing my 
softshell jacket walking outdoors, putting a windshell 
over it for a few minutes, then taking it off again, under 
different conditions of temperature and wind. When 
the air is still, the windshell adds about 5-10° F to how 
warm I feel. (I am not putting in a centigrade/Celsius 
equivalent because this is so vague and subjective.) It 
seems to make more difference when it’s windy. So it is 
definitely worth the weight and bulk in terms of how 
much warmth it provides.

If you’re just sitting somewhere in your windshell, 
getting colder, you’re probably not sweating much, and 
you can put your hardshell/rainshell over your wind-
shell for a bit more insulation, so it’s usual to carry a 
hardshell/rainshell in your pack, even if you don’t wear 
it very much. I’ve done this and again it seems to add 
about 5-10° of warmth.

One reason people like to wear softshells is they 
stretch, so it’s easier to climb than in a non-stretchy 
jacket. For an ultralight nylon windshell of very thin, 
very fine weave, fit/cut/tailoring is more important than 
with softshell jackets, as the nylon won’t stretch at all. 

A windshell adds a significant amount of warmth on 
chilly summer or early fall evenings. And, with a bit of 
practice, you can pull it out and put it on without stop-
ping or taking off your pack. The same applies to taking 
it off and stowing it.  

In the winter, if it’s not actively snowing or raining, 
many experienced outdoorspeople wear their softshell 
as their shell layer. If it’s particularly windy, or snowing a 
lot, they’ll put a windshell over that softshell. The reason 
for that “snowing a lot” is that, due to their finer weave 
and the harder nylon thread, the outside of windshells 
are slicker than soft-and-fuzzy softshells. Less snow 
sticks to them and you stay drier. Sometimes, if it’s well 
below freezing, people just wear that windshell directly 
over their midlayers without a softshell. This makes ven-
tilating going uphill easier with just one layer to unzip. 

When looking at windshells made in 2018 or later, 
watch out for runaway competition. This is what, in evo-
lution, ends up with a moose’s antlers or a peacock’s tail: 
things that are attractive to consumers (in the moose’s 
case, potential mates) but don’t make personal survival 
more likely. 

With windshells, it is more and more and more  
windproof materials. I’ve tried some of these wind shells 
made from new materials, from different manufacturers. 
They are indeed very, very windproof. But. They breathe 
about as well as a thin waterproof-breathable jacket, 
which is to say, not very well. If you’re exerting yourself 
in one of these super-windproof windshells, you’ll get 
soaked with sweat. 

As with the moose’s antlers or the peacock’s tail, 
advertising how windproof your new jacket is attracts 
consumers (you in this case) who don’t notice that the 
companies don’t mention how breathable it’s not. If you 
have to carry a hardshell jacket, which you do for SAR, 
those “super windshells” are of no use. If you’re just sit-
ting there and not sweating much and cold, put on your 
hardshell. 

Pants

We’re including pants under shells as (a) we tend to 
want tough pants that can deal with abrasion from rocks 
and attacks from branches thorns whilst searching off-
trail, and (b) we tend to only wear shell pants in warmer 
weather, and only shell pants with a baselayer under 
them in colder weather. 

When picking pants, you’ll want: 
 ◆ For summer: thin, tough pants, tough enough to 

resist tears and thorn pulls and to protect you when 
you have to force your way through a thicket of 
blackberry or multiflora rose thorns. 

 ◆ Thick, warm pants for winter, or better, softshell 
pants over grid fleece long underwear.

 ◆ Rainpants 

Summer pants of a hard-woven briar-resistant cotton 
are one of the few situations where you can wear cotton 
and not have other SAR people laugh at you. Though, if 
you have the $$, softshell pants are great for almost any 
season.

For deep winter, consider getting a pair of softshell 
pants 2” (5 cm) larger in the waist than your normal for 
wearing over long, preferably grid-fleece, underwear for 
the winter. 

You are more likely to find thinner summer-type 
softshell pants in different waist and inseam sizes. 
This makes it easier to get a pair with a waist size large 
enough to wear over grid-fleece long underwear pants 
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without being too long in the inseam. And if you are 
taller or shorter than average relative to your body 
weight, you are more likely to find a pair that fits you 
properly. REI (Recreational Equipment, Inc. Co-Op: 
https://www.rei.com/) usually has their own brand of 
summer-weight softshell pants with many different 
waist and inseam sizes. 

Even summer-weight softshell pants over thick grid-
fleece long underwear pants are great for a bitter-cold 
mid-Appalachian winter. 

✴  ✴  ✴

Down and artificial down jackets serve as a shell 
garment. They are made of down-proof (tight) nylon 
and so are highly wind-resistant. You certainly can put 
a light, loose-fitting windshell on top of them, either to 
shed snow or add warmth, so sometimes they partake 
of midlayer-ishness in heavy snow or in really cold 
weather. Nonetheless, the British and Irish have a par-
ticular term for these down or artificial-down layers:

Duvet

Duvet1 is what most Americans call a down comforter; 
a down-filled flat thing that you put on the bed over 
you to keep warm. To British and Irish outdoorspeople, 
though, it also means a thick down or artificial-down 
vest or jacket. In cold weather, experienced people keep 
a duvet in their packs to pull out and put on as soon as 
they stop, before they chill, or for use in an emergency. 

Even in the middle of the mid-Appalachian winter, 
keeping warm while you’re active is usually not all that 
hard. But keeping warm while you’re in the “wait” phase 
of the omnipresent wilderness search and rescue “hurry 
up and wait” is another matter altogether. 

Even in high summer, you should have some version 
of a “duvet” in the bottom of your pack. Even midsum-
mer nights in the mid-Appalachians can be unexpect-
edly cold, especially when there is a lot of rain and wind. 
In midsummer, there is no need for a down or artificial-
down duvet, but an extra fleece in the bottom of the 
pack will serve the purpose.

If you’re small, and plan to a trip leader or wilderness 
search and rescue field team leader, consider getting a 
much larger size duvet for your pack. You can put it on 
someone larger than you who is injured or hypothermic.

It’s generally best if your duvet has a hood, as the 
warmth-to-weight and warmth-to-bulk ratios of a 
hood are high, since your neck and head are part of 
your core. (For more about core/periphery, see Heat 
Debt and Core vs Periphery on page 202.) There seem 
to be two different hood designs for serious down and 
artificial down jackets suitable for use as a duvet. One 
design, exemplified by Patagonia’s Micro Puff hooded 
jackets, is for a small, tight-fitting hood that fits under 
your helmet. It does make for a lighter jacket. The other 
design, exemplified by Feathered Friends down jackets, 
is a larger (and very slightly heavier) hood designed to 
go over your helmet.

The over-the-helmet design has the advantage, if 
you’re not wearing a helmet, that you can layer it over 
an insulated hat. But with the under-the-helmet design, 
you usually can’t fit an insulated hat over that hood. And 

1 Duvet is a French loan-word; it’s pronounced DO-vay.

 

The Ideal Warm-Weather Duvet?

Every now and then, a company 
manufactures something for one 
use, and it’s pretty good  for that, 
but it turns out it’s almost perfect 
for something else. 

That’s the case for the Patagonia 
Micro Puff hooded jacket. It’s 
designed for cold weather, and 
it’s OK for that; it’s a reasonable 
competitor for a down jacket. 
There are some downsides that 
we mention in the main text: you 
can’t fit a hat over or under the 
“inside the helmet” hood, and 
compared to a down jacket, the 
insulation is pretty thin. 

But for a warm-weather duvet 
in the bottom of your pack? It’s 
almost perfect. It stuffs very small. 
It is so light that if you unstuff it 
when it’s windy, you have to take 
care that it doesn’t blow away. 
And it is the right thickness for 
a warm-weather duvet in case 
one of your teammates gets ill or 
injured and can’t move to keep 
warm, and the weather is getting 
colder.

You can get one a couple of sizes 
larger than you would normally 
wear if it’s a chilly summer night. 
That way, in the winter, you can 
wear it as an insulated shell over 
multiple ventilating midlayers. 
And, if an injured teammate is 
bigger than you, it may well fit.

One problem with jackets that 
are too big for you is that the 
sleeves are too long. But due to 
the design, if the Micro Puff’s 

sleeves are longer than you need, 
they sort of crinkle up evenly from 
the shoulder to the wrist, like an 
accordion, and you don’t really 
notice they are longer than you 
need. And that crinkling makes 
the sleeves thicker for more 
insulation on your arms. And with 
longer sleeves, you can pull the 
sleeves over your hands to keep 
them warm.

The small “under your helmet” 
hood might be an issue in the 
winter, but for a summer duvet, 
you’re not likely to be trying to 
wear it at the same time as a thick 
insulated hat. If, as we recom-
mend that you carry along with 
your warm-weather duvet, you 
carry a thin, stretchy balaclava-
style hood for extra warmth, you 
can fit it under the Micro Puff’s 
hood, and keep it over your 
mouth and nose as a rebreathe 
flap. 

Although the Micro Puff jacket 
stuffs into its own pocket, you 
should consider getting a small 
dry-bag type stuffsack for it, for 
defense-in-depth against it getting 
wet when you and your pack fall 
into the stream.

And, as with any down or artificial 
down jacket, you should not keep 
it stuffed in the bottom of your 
pack. You can put your waterproof 
stuffsack in one of its pockets, 
and keep it sitting, unstuffed, on 
top of your SAR pack until you’re 
ready to go out on a task. Or a 
day hike.

https://www.rei.com/
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even if you could, it would crush the hood flat, making 
it almost useless as insulation. And the hood is too small  
to get the hood over a hat.

Clothing Characteristics 

In the last section, we discussed layers and a bit about 
different clothing materials; if you want to be expert in 
the outdoors in this era of rapid technological change, 
it’s time to spend a bit more time about clothing materi-
als. You should know about common outdoor cloth-
ing materials and their advantages and disadvantages, 
with particular focus on their performance in cold, wet 
conditions. 

Ease of Donning and Doffing

Full-zip midlayers and shells make it easier to adjust 
to changing conditions, for example when coming up 
onto a wind-exposed ridge just as the sun goes behind a 
cloud. They are much easier to adjust, and easier to get 
on and off. 

Half-zip midlayers and shells are just for city wear. 
In wilderness search and rescue, you often alternate 
between way too hot and way too cold. The contrast 
between hustling your team up a steep mountainside, or 
carrying a heavy litter, with sitting on your butt just get-
ting cold, mandates that midlayers and shells be easy to 
ventilate and easy to get on and off. Also, SAR involves a 
lot of “hurry up and wait.” 

OK, OK, if you’re just going to be in Base maybe a 
half-zip is acceptable. Or if it’s really cold and you’re 
going to leave it on even if you get really hot going 
uphill you’re going to leave it on, maybe a half-zip for 
your innermost midlayer makes sense… but the sleeves 
should be stretchy enough or loose enough to push 
above your elbows when you get too hot. I confess I 
have a half-zip Ibex Shak doubleknit = stretchy sweater-
shirt that I wear in the winter but only at home and 
taking the dog out for walks of an hour or less.

Stretch and Fit

Before we get started on specific materials, there is one 
consideration that depends as much on how a material 
is woven as what the thread is made of: stretch.

Especially if it’s deep winter and you have multiple 
layers on, it’s hard to move. Depending on the cut/tai-
loring of your clothing, the way the layers are woven, 
and the material that forms the thread, you may be able 
to bend over and retie your bootlaces or load a patient 

into the litter or not; you may be able to reach your 
hands well over your head to reach a handhold or not; 
you may be able to twist around to look behind you or 
not.

Making sure all of your layers are big enough, or 
maybe bigger than big enough, helps. But then your 
clothing is heavier and flaps more in the wind and takes 
up more room in your pack. And you can’t see what 
you’re doing when you try to pee or check your seat 
harness.

So trying to have clothing layers that fit you well, in 
the sense of being created or tailored so to fit your body, 
and stretchy, thus allowing you to make all those move-
ments and not have excess material flapping around and 
getting in the way, is worth doing. Especially since you 
want it right against your skin, a formfitting stretchy 
baselayer is perhaps most important. Formfitting for 
your midlayers is also good. Even a little stretch in your 
midlayers will help. But formfitting, even with some 
stretch, doesn’t work if the tailoring is wrong for you. 

Patagonia offers a “Better Sweater” line of sweaters 
and vests knit from recycled polyester. They ventilate 
almost as well as knit wool. However – whether from 
characteristics of the polyester yarn, or from the way 
they are knit, or a combination – they are not as stretchy 
as the stretchiest knit wool, such as the Ibex Shak top 
and Ibex Guide sweater. They also have patches of mate-
rial inside to form pockets, and this material is not as 
stretchy as Ibex uses in their top and sweater.

It’s best to have multiple layers of wool or fleece (espe-
cially the grid fleece with lots of little fleecy squares on 
the inside that leave interesting dents in your legs) such 
as the warmer grades of Patagonia Capilene, or their 
R1 and R2 series of fleece; other companies sell similar 
layering garments. 

And as mentioned above, you can get some old loose-
knit stretchy full-zip sweaters from Goodwill for cheap 
and you will have good midlayers.

When in a store and considering buying a garment, 
grab it and stretch some of the material in different 
directions to see how much it stretches. Likely the 
stretchiest outdoor garment ever made is the Ibex Guide 
wool sweater: even though it’s quite thick, you can make 
almost any size fit any shape or size, and it’s tailored 
for outdoor activities such as cross-country skiing and 
snowshoeing. 

Abrasion Resistance

I once had a pair of outdoor pants made of a NEW! and 
exciting hi-tech material called Spandura. Spandura was 
Cordura nylon (a very touch, very coarse weave) with 
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Spandex. Cordura is a byword for abrasion resistance. 
I’m sure those pants would have lasted decades. 

However, these were not softshell pants in the sense 
of being soft and plushy and wicking on the inside. They 
were stretch Cordura on the outside, stretch Cordura 
on the inside. After one day of climbing in these form-
fitting stretchy pants, which wrinkled behind my knees 
when I bent them, the backs of my knees really hurt. 
When I took off the pants, they were wet at the back of 
the knees. Because I had full-thickness abrasions there 
that were bleeding. I threw those pants away as a bad 
investment in new technology.

Nonetheless, abrasion resistance is generally good for 
outdoor clothing, especially for search and rescue. Most 
nylon is fairly abrasion-resistant, thicker nylon more 
so than thinner nylon. Some nylon, particularly on 
packs, may be ripstop: every so often one of the threads 
is thicker, which creates a square grid pattern. These 
thicker threads tend to stop a rip as soon as it gets to 
one of those thicker threads.

Nylon windshells and rainshells are generally 
abrasion-resistant, more so the thicker the nylon thread 
that is used to weave the material.

Cotton can be very abrasion-resistant, if the thread 
is tightly twisted and the material is tightly woven, as 
in canvas pants that some people like in the summer 
as they resist thorn punctures and “pulls” (little bits of 
thread pulled out of the material by a thorn).

Polyester underwear and fleece are not particularly 
abrasion-resistant. Some companies, notably Patagonia 
in their R1 and R2 grid fleece line, are starting to beef 
up the abrasion resistance of the outer layer, something 
Patagonia calls TechFace. This is moderately abrasion 
resistant, and is somewhat wind-resistant, but still 
stretchy.   

Sun Protection

Any opaque clothing provides protection against the 
sun’s UV (ultraviolet) rays that cause sunburn and skin 
cancer. As a general rule, the thicker the clothing, the 
more protection.

Thin fabrics that you can hold up and see through 
don’t provide much UV protection, unless they have 
been specially treated to protect against UV. UPF is a 
measure of how well clothing protects against UV; a 
UPF of 30 gets The Skin Cancer Foundation’s Seal of 
Approval, so if you expect a thin summer T-shirt to pro-
tect from all day in the sun, check to see if has extra sun 
protection added to it, and if the UPF is near or better 
than 30, it will probably protect you pretty well.

Clothing Materials 

Polyester: Capilene, Fleece, Grid Fleece

Polyester is lightweight, and retains much of its warmth 
when wet. It dries quickly, more quickly than wool and 
much more quickly than cotton, and when wet is much 
lighter than wool or especially cotton.  

Polyester can be made into thread (yarn to clothing 
manufacturers) and woven into cloth that gets made 
into clothing like shirts and pants. It can also be com-
bined with other materials to make polar fleece,1 often 
shortened to fleece. The fibers are brushed to create 
something like natural fur, then cut to a certain thick-
ness; the terms 100-weight, 200-weight, and 300-weight 
refer to how much the fleece weighs per unit area, so 
100-weight is the thinnest and 300-weight is the thick-
est. Thin polyester, whether you call it fleece or not, is 
that standard outdoor clothing material for baselayer. 
There are different names for it, but the tradename 
originated by Patagonia, Capilene, is starting to become 
a genericized trademark, just like people refer to all 
facial tissues as Kleenex. 

Fleece is usually attached to a layer of non-furry 
material. This is why, as we discussed before, fleece 
doesn’t ventilate as well as a knit wool sweater, even 
though most fleece does ventilate fairly well. This layer 
may be in the middle of the fleece where you can’t see it, 
on the inside, or increasingly on the outside. If the fleece 
is thin (100-weight) and the non-fleecy layer is stretchy, 
you may get tights and thermal underwear that are close 
fitting. If the fleece is thicker and that non-fleecy layer is 
very stretchy, you may get a very-stretchy fleece such as 
Polartec Power Stretch and Power Dry.2

If that non-fleecy layer is on the outside,  and is 
somewhat abrasion- and wind-resistant yet still quite 
breathable, you get Patagonia’s TechFace fleece, though 
at the loss of some stretchiness.

 Grid fleece has rows and columns of little square 
pillows of fleece on the inside. It is even lighter than 
regular fleece, with only a slight loss in warmth. It’s a 
major advance in midlayer and cold-weather baselayer 
technology. 

1 https://en.wikipedia.org/wiki/Polar_fleece 
http://www.madehow.com/Volume-4/Polyester-Fleece.html
2 Patagonia’s fleece clothing tends to use Polartec, likely because 
Patagonia and Polartec, back when it was named Malden Mills, 
worked together to invent polyester fleece. Polartec is a tradename as 
well as the new name of the company; it includes under it multiple 
types of fleece including Power Stretch and Power Dry.

https://en.wikipedia.org/wiki/Polar_fleece
http://www.madehow.com/Volume-4/Polyester-Fleece.html
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Stretchy fleece and grid fleece are more expensive 
but worth it. As far as Patagonia’s TechFace, the jury is 
still out; some hold out for the idea that fleece should 
be very, very breathable and you put a windshell or 
hardshell over it when you need to. Perhaps the tech-
face versions of Patagonia fleece should be relegated to 
things like walking the dog as opposed to SAR.

Despite manufacturers’ best research and develop-
ment efforts (and advertising), even the best non-smelly 
polyester is only about half as good as wool at not get-
ting smelly after a few days.  

Wool

Wool (often merino wool, which is expensive but soft 
and comfortable against the skin) is good for baselayers 
and midlayers. 

It is not as light as polyester, nor does it dry as 
quickly. But, wool ventilates better, and when knit the 
right way it is much more stretchy. It will take about 
twice as long to smell bad as polyester fleece. 

Wool is still the go-to material for socks, whether 
in summer or winter, because unlike cotton or artifi-
cial fibers, it does not mat down under your feet, and 
continues to provide padding underfoot to prevent sore 
feet. This means it also continues to breathe under your 
foot, unlike cotton socks. Cotton socks are famous for 
turning hard and flat under your sole, keeping water 
against your sole and causing blisters there. 

Wool does retain a lot more water than polyester 
fleece, but it’s easy to squeeze out the water, or in the 
case of socks, spin around your head to get out the 
water. Just like leather boots, a wool jacket or pants can 
form to your body after a while. Unlike polyester fleece, 
most stretchy-knit wool sweaters adapt to your body 
shape as soon as you put them on! And they are very, 
very stretchy. 

Wool’s stretch depends on how it’s woven. Depending 
on the knitting, knit wool sweaters are about the 
stretchiest things you can imagine.  Worsted wool, or 
wool twill (woven from tightly-twisted wool thread) 
or boiled or felted wool doesn’t stretch much at all, but 
such garments do, after a while, conform to you: they 
have a memory. Some people like these harder types 
of wool for pants. Thick worsted wool pants are tradi-
tional winter wear, though softshell pants over polyester 
grid underwear seems to be getting more popular, as 
the combination is stretchier, more wind-resistant and 
abrasion-resistant, and lighter.

Knit wool, whether it’s a stretchy wool sweater or 
a non-stretch Harris Tweed jacket, seems to have a 
wider comfort range than other fabric material, includ-
ing polyester fleece. I can wear my Ibex Guide sweater 

comfortably inside at a cool room temperature of 69°F 
(21°C), then just throw a windshell over it, grab some 
gloves and a hat, and comfortably go out for a walk with 
the dog for 45 minutes (and my dog is a beagle so walk-
ing is often stopping-to sniff rather than much in the 
way of aerobic exercise) when it’s 30-35° F (-1-+2°C) and 
be comfortable. This is not true of my fleece: it’s almost 
warm enough outside but too warm inside. That’s the 
surprising thing about this wool sweater: not that it’s 
warm enough under a shell outside, but that it’s com-
fortable inside as well. 

When you’re inside (or you’re warm outside), you 
vasodilate (more blood goes to your hands and ears to 
radiate away heat, for instance), but that happens with 
either wool or fleece. I suspect the difference between 
wool and fleece sweaters is that inside the house, your 
insensible perspiration increases to cool you. With 
the wool sweater, you don’t feel sweaty or overheated 
because it evaporates so quickly through the sweater 
compared to the fleece. (I know, I know, that’s why it’s 
called insensible perspiration.) And that happens much 
better with a wool sweater than with fleece. So I think 
that insensible perspiration is a more omnipresent 
method of adapting to different temperatures than we 
usually think. But that’s just a guess. 

Regardless, this wide range of comfort indoors to 
outdoors and back also translates into a wider comfort 
range in the outdoors: less need to zip/unzip your cloth-
ing or take off or put on layers.

The company Icebreaker makes grid-fleece garments 
that are similar to polyester grid fleece; Icebreaker says 
their Descender tops are “Body: 84% Merino Wool, 9% 
Nylon, 7% Elastane [Spandex]” and from looking at the 
material, it’s nylon and spandex on the outside, wool on 
the inside. Unlike purely knit wool sweaters, they are 
not as breathable, but still fairly breathable. 

Malden Mills, now known as Polartec, also makes 
something called Power Wool, which is 2/3 polyester, 
mostly on the outside, and 1/3 high-quality soft wool, 
mostly on the inside. 

We have no idea if these materials  are really better or 
worse than either wool or polyester by themselves: as in 
the third of the three Scottish court verdicts (as opposed 
to the two English and US verdicts of either guilty or not 
guilty), it’s not proven. 

Cotton

“Cotton kills!” is a traditional mantra of survival 
instructors. 

Hard-woven cotton is tough, which is important in 
summer bushwhacking (off-trail travel), due to imma-
ture forests and open areas filled with thorn-bearing 
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blackberry, multiflora rose and greenbriar (variously 
referred to as brambles, sticker bushes, or jagger 
bushes). Cotton may be appropriate for hot, humid con-
ditions, provided conditions don’t change, or you have 
backup clothing if a cold front comes through. 

Cotton wicks well, meaning that it sucks sweat off 
your skin well, which is a good thing for a baselayer. 
Treated polyester, silk, wool and Dri-Release fabrics also 
wick well, but unlike cotton, they don’t hold onto much 
water, they transport it out away from your skin to 
evaporate, which means they also dry quickly. 

Cotton holds lots of water next to your skin, and thus 
loses all its value as insulation once it gets wet. 

Try this experiment the next time you wash both 
wool and cotton socks, and the washing machine is 
done spinning the socks, but they’re still wet. Drape a 
cotton sock across one hand, and a wool sock across the 
other hand. Wait for a minute and see what temperature 
difference you feel.

Cotton clothing such as blue jeans or cotton flannel 
shirts will soak up a massive amount of water, even if 
only a small portion is exposed to rain, and become 
very heavy. The cotton holds the water against your 
skin, sticking to and abrading your skin, and feeling 
cold, clammy and generally yucky. Cotton, other than 
Dri-Release cotton, is never appropriate for cold-wet 
conditions, even for underpants. You can get polyester 
briefs and boxers from multiple manufacturers.

One exception to the “no-cotton rule” for outdoor 
clothing, at least in cold-wet conditions, is cotton 
treated with a patented process called Dri-Release. This 
process partially coats cotton (or other fibers) with 
Teflon. As a result, these materials absorb very little 
water. SAR teams find these materials attractive for 
uniform T-shirts, as they look and feel like cotton, take a 
silkscreen logo well, retain their warmth when wet, wick 
well, and are fast-drying. Such team T-shirts serve well 
as a baselayer top. 

Also-Rans: Silk, Hemp, Bamboo…

Some are fans of one of the less-popular outdoor cloth-
ing materials. Examples include silk, hemp, and bam-
boo. There are likely a few others yet to come, perhaps 
alpaca-fur wool clothing?1

Silk as a baselayer material is perhaps the most 
common of the als0-ran materials. It certainly feels 
nice against the skin. However, it doesn’t resist 
smell at all well, doesn’t wick well unless it has been 

1 I have an alpaca wool sweater that is very soft and silky. Except it 
was entirely handmade and there were tiny bits of straw in it I had to 
pick out with a pair of splinter tweezers to keep them from pricking 
my skin.

specially-treated to wick, and it’s relatively expensive. 
But if you’re allergic to wool, or have very sensitive skin, 
you might want to consider a thin silk baselayer. 

Hemp and bamboo are seen mostly as alternatives 
to cotton, not as alternatives to polyester baselayer or 
insulating layers or wool. As discussed above, “cotton 
kills,” and there are few uses for cotton in wilderness 
search and rescue except in mid-summer. The excep-
tion is if hemp or bamboo, like cotton, are treated with 
Dri-Release. The main attraction of hemp and bamboo 
is that growing it is less resource-intensive than growing 
cotton, and thus better for the environment. 

Hemp and bamboo are like cotton in that they absorb 
and holds lots of water against your skin, even more 
so than cotton. Good for towels but not for wilderness 
search and rescue field clothing.  

Hemp is stronger and longer-lasting than cotton, but 
it is less stretchy, and less comfortable against the skin. 

Bamboo is more comfortable against the skin than 
hemp or (reputedly) even cotton. It also tends to reput-
edly resist smell better than cotton or especially hemp.

Bottom line: buy hemp or bamboo clothing only for 
situations where you might otherwise buy cotton.

Down

Down provides the lightest warmth. However – except 
maybe for high-quality down with natural oils, or so-
called “waterproof down” – it becomes essentially use-
less when wet. Even so-called “waterproof down” loses 
most of its insulating properties when wet, and propo-
nents of the water-resistance of high quality down (such 
as Feathered Friends in Seattle) insist that “waterproof 
down” is no more waterproof than their high-quality 
down, doesn’t insulate as well, and may not last as long. 
The jury is still out on this.

Even if you have “waterproof ” down or high-quality 
down with natural oils, it takes a long time to dry. On 
the other hand – and you will find this out if you try 
to wash a high-quality or “waterproof ” down jacket 
or sleeping bag in your bathtub – it takes a significant 
amount of work to get it thoroughly wet. 

Most down garments and sleeping bags have outer 
fabric that is more or less water-repellent (durable 
water-repellent = DWR) which does help protect from 
getting wet somewhat. 

Unlike artificial fibers, down is a natural product 
and varies considerably in quality, which corresponds 
with loft, which corresponds with warmth per unit 
weight, compressibility, and ability to re-expand after 
being tightly stuffed. Connoisseurs of down clothing 
recommend high-end suppliers of down gear such as 
Feathered Friends or Western Mountaineering.
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Down Jacket and Sleeping Bag 
Construction 

Stitch-through is also known 
as sewn-through construction. 

Original source unknown, 
presumed public domain.

Down jackets, and “artificial down” batting jackets 
(ones that are supposed to retain much of their warmth 
when wet), are for the most part not waterproof, and 
none of them are significantly breathable.

When out in the winter, the duvet in my pack is 
usually down, not artificial down. I save my artificial 
down jackets (see next section) for duvet use when it’s 
near freezing and more likely to get soaked. If it’s really 
cold, I will use those one or both of the thinner artificial 
down jackets as an outer shell.

Down or artificial down jackets or vests doesn’t 
really breathe, so they aren’t good midlayer choices 
for exertion in cold weather. But if it’s very cold for the 
mid-Appalachians (well below freezing), and you’re just 
walking a fairly level trail with a SAR pack or daypack, 
then it may make sense to put a duvet over some breath-
able midlayers. The breathable midlayers will let some 
of the water vapor travel around your body and get out 
when you unzip your duvet in the front. 

For search and rescue, artificial down such as 
Patagonia’s PlumaFill (and likely some competitors 
soon) is likely better since it retains more warmth when 
wet than inexpensive down, although high-quality down 
might be a reasonable substitute.

A down or artificial down jacket, because it’s made of 
windproof nylon, works well as a windshell, so you don’t 
usually need a windshell over it: it’s a midlayer/insula-
tion layer and shell all in one. Still, putting a big light-
weight windshell over it will add significant warmth.

Down Compresses

One of the great advantages of down gear, in addition 
to being very light, is you can compress it down to a 
fraction of its original size in a compression stuffsack. 
You shouldn’t store it long-term that way, it’s bad for 
the down. But when you head out with your down gear, 
compressing it to fit it in your pack for the trip is fine.  

Down also compresses under a heavy jacket. Which 
is why you generally don’t wear down under something 
else, you put it over something when you’re stopped and 
getting cold. So a heavy winter coat over down doesn’t 
make sense; the coat will compress the down and 
prevent it from insulating you. Which is why, in winter, 
in nontechnical situations (no major rock abrasion), to 
add a bit of protection over your down duvet, you can 
have a very thin, light windshell, oversized. Mine is an 
Arcteryx Squamish Hoody, which is something they’ve 
made for years. My only complaint is that for winter it 
has only one chest pocket; I had my tailor add a couple 
of “handwarmer” pockets I can use to store my hat and 
gloves/mittens when not needed.

Sometimes, even in the mid-Appalachians, it’s so 
bitterly cold that you want to wear a down or artificial 

down jacket while you’re hiking on the level. But if 
you’re walking with a pack on, you want several light 
but relatively noncompressible layers under your down 
jacket. That will minimize the effect of cold spots from 
your pack, shoulder straps, sternum strap and hipbelt 
compressing the down or artificial down there. Yes, the 
straps and pack provide insulation but to either side of 
them you get cold spots. A non-compressible wool or 
grid fleece layer under your down will also your sweat 
to circulate from your armpits and your back around to 
the front where it can exit and evaporate and cool you. 

Down Gear Construction

Top-notch retailers of down gear, such as Feathered 
Friends in Seattle, or Western Mountaineering in 
California, laugh at the stylish down jackets that they 
see people in cities wearing. You know the ones with 
little tiny tubes for the down, maybe an inch between 
stitches? It does present a slimmer figure which I guess 
is more important than warmth for most city dwellers: 
“I don’t want to look like the Michelin Man.” But hav-
ing lots of seams means lots of cold spots. And the tiny 
tubes don’t allow the down to expand fully. If you want 
to get a down jacket or vest, we suggest that you get one 
that does make you look like the Michelin Man.

As observed above in the discussion of duvets, down 
or artificial down jackets, because they’re made of wind-
proof nylon, work well as a windshell.

Most down jackets are made with what’s called sewn-
through (also called stitch-through) construction. This 
means that the seams between the tubes filled with 
down, which are “sewn through” from the outer nylon 
layer to the inner nylon layer.  This creates cold spots 
with no insulation. Designers of down garments try to 
minimize the effect of these sewn-through seams, but 
it still happens. Despite these cold spots, you can make 
very light down jackets and vests with sewn-through 
construction and they are therefore popular.

Especially when it’s very windy, layering a thin nylon 
windshell over your sewn-through down jacket will 
make a significant difference in how warm you are 
by decreasing the chilling effect 
of those sewn-through seams. In 
the summer, I carry an Arc’teryx 
Squamish Hoody windshell for extra 
warmth when I need it. In deep win-
ter, I carry an extra-large Squamish 
Hoody over my multiple midlay-
ers or if needed over my down or 
PlumaFill outer layers for extra 
warmth. In either case, it weighs and 
bulks almost nothing but when I put 
it on I feel noticeably warmer right 
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away. And such a light windshell doesn’t compress the 
down or PlumaFill at all.

For more warmth, particularly in sleeping bags but 
also for expedition-weight parkas, manufacturers will 
eliminate those sewn-through cold spots by using 
baffles. Baffles are extra pieces of cloth connecting the 
outer and inner nylon materia instead of the two layers 
of nylon touching directly at the seam and creating cold 
spots along the seams. Terms such as baffle-box, slant-
box and overlapping V-tube describe some of these baffle 
designs. 

These construction techniques are great for sleeping 
bags. They are also used for expedition down parkas – 
Feathered Friends makes such parkas, and even down 
pants to go with them – it makes them heavier, less 
flexible, harder to move around in, and more expen-
sive. But really warm. It’s not very often, but sometimes 
the mid-Appalachian winter gets down around zero 
degrees F (-18 C). If you add some wind, it can be a 
challenge to stay warm, when you can’t exert yourself to 
create warmth. Expedition garments can help in such 
a situation. An example from my cave rescue experi-
ence is doing entrance control and monitoring the 
edge of an entrance pit, as people are slowly coming 
out up the rope.  A down overlapping V-tube expedi-
tion parka and pants could change this from potentially 
life- or limb-threatening (frostbite of fingers or toes 
being a particular concern) to merely miserably cold. 
For more on down clothing and sleeping bag construc-
tion, see https://myoutdoors.co.uk/outdoor-guides/
down-time-a-buyers-guide-to-down-part-i. 

That is also a situation where, if you have one that’s 
not being used for a patient, you could give your person 
on “sentry duty” a charcoal vest as well, like the NATO 
military does. See HeatPac Charcoal Vest on page 141. 

“Waterproof ” Down

Waterproof down is supposedly a thing these days, and 
there are reports on the web about how well it works. If 
you get drenched once. But…

Western Mountaineering says, and I quote their web-
site from December 2019: 

We have found in our own testing that the perfor-
mance enhancements of hydrophobic treatments on 
high quality down are widely overstated. High quality 
untreated down already has naturally water repellent 
oils on it left by the geese (makes sense since geese 
spend a lot of time in water). These oils help repel 
water and keep down lofted. More importantly is that 
these oils last indefinitely. Hydrophobic treatments 
wash out like a DWR [Durable Water Repellent 
treatment] and remove the natural oils during the 

application process. Because of this, and the water 
resistant capability of our shell fabrics, we feel that 
hydrophobic down does not provide a considerable 
impact on performance and could actually inhibit 
performance over the lifetime of our products.

My down jacket and vest are from Feathered Friends, 
and my down sleeping bags (three-season and winter) 
are from Western Mountaineering. They’ve all gotten 
wet at times and lose some of their loft but retained a 
significant amount of it, certainly more than older and 
cheaper down jackets and sleeping bags I’ve had over 
the decades. That’s likely because these two manufactur-
ers use 900+ down (that’s a measure of how much loft 
a given weight of down provides, and 800 or more = 
“very, very good/expensive”) with lots of natural goose 
skin oil on it. That means that when it gets wet it smells 
like a goose but retains loft much better than cheaper 
down gear. 

Down, even “waterproof ” or high-quality down, 
clumps when it’s soaking wet, which takes a while. This 
is based on our experience washing down jackets and 
sleeping bags. Ignore those “I jumped into freezing 
water and my down stayed puffy!” videos. Their down 
hasn’t been in the water long enough to get the down 
soaking wet. 

When I’ve talked with Feathered Friends, they tell me 
the same thing. If people ask if my down jacket or sleep-
ing bag is “waterproof ” I answer, loftily (sorry about 
the pun), that my down is such high quality that it is 
naturally waterproof without any sort of treatment. 

Artificial Down

“Artificial down” batting (e.g., Primaloft, PlumaFill, 
many others) traditionally is heavier than down, not as 
compressible as down, and doesn’t last as long as down, 
but retains more of its warmth when wet. 

In 2018, after years of research, Patagonia released its 
version of artificial down called PlumaFill, which is in 
its MicroPuff and Macro Puff line of jackets. They claim 
it is much better than prior attempts at artificial down: 
as light and compressible as down, and retains 80% of 
its warmth when wet. This seems to be borne out in 
reviews and in my limited experience with it. 

I have a large and an extra large MicroPuff hoody 
(I can wear one over the other). These are about as 
expensive is down when compared inch-for-inch of loft 
( = thickness = warmth). And because of the way the 
MicroPuff line is constructed, it only has about a half an 
inch of loft, much less than my Feathered Friends Helios 
hooded jacket. The PlumaFill batting has to be sewn to 
the nylon inner and outer nylon shell. Since it’s built that 

https://myoutdoors.co.uk/outdoor-guides/down-time-a-buyers-guide-to-down-part-i
https://myoutdoors.co.uk/outdoor-guides/down-time-a-buyers-guide-to-down-part-i
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way rather than sewn-through construction, MicroPuff 
garments don’t have seams that interrupt the insulation, 
which makes them warmer for a given thickness. You 
can get two of them in different sizes and wear one over 
the other like I’ve done, but it gets expensive.

In 2019, Patagonia introduced the Macro Puff jacket 
to compete with thicker down jackets (and with a simi-
lar $400 price). Unlike the MicroPuff line, where the 
batting is sewn to the outer and inner nylon shell layers, 
the Macro Puff ’s batting is sewn to baffles that connect 
the inner and outer nylon shells. 

I went to the Patagonia store in Pittsburgh with my 
vernier caliper and spread a Macro Puff jacket on a table 
and very precisely (I did have a vernier caliper after all) 
but not very accurately measured the loft. It was an inch 
thick on the torso and a half-inch thick on the arms. The 
hooded version weighs 15 ounces (420 g), just shy of a 
pound. 

My Feathered Friends Helios down jacket has 1.5” 
of loft at its thickest. At the sewn-through seams, the 
jacket is so puffy that the tubes sort of press together on 
either side of the seam, resulting in about a half-inch of 
loft there. Unlike the Macro Puff, the loft in the arms 
is just as thick. It weighs 18 ounces (510 g). The cost for 
the Macro Puff and Helios hooded jackets is about the 
same, around $400. 

I have worn both my nested Large and XL MicroPuff 
jackets and my Helios jacket in similar conditions and 
the Helios definitely seems a bit warmer, maybe on the 
order of three degrees warmer. It also has a better hood 
design than the Patagonia jacket. Bottom line: a high-
quality “duvet” down or artificial down jacket will cost 
the same, do about the same when wet, pack about the 
same size and weigh about the same. But for deep-win-
ter tasks, having one of them could be lifesaving.

HeatPac Charcoal Vest

This section has nothing to do with down except that it’s 
related to keeping warm while standing still in near-zero 
temperatures. 

There is a NATO device, developed by Norway, 
called a HeatPac (we tend to call it a charcoal vest) that 
slowly burns a charcoal briquet and has a fan that forces 
warm air out along four tubes that you can run along 
your arms and legs for keeping you warm. In the mid-
Appalachian area, we tend to use these devices more 
hypothermic litter patients. I keep one in the back of my 
truck. It puts out as much heat as an old incandescent-
style 75 watt light bulb. For hours. 

It was originally designed to keep soldiers warm in 
subzero temperatures. If you have to stand out in the 

cold for a long time and one of this devices is available, 
then it might be time to get it out. 

I have a web page that explains how it works, with 
pictures.1

Nylon

Nylon material is used in shell garments, either as the 
outer layer of waterproof-breathable garments, or by 
itself for a lightweight windshell, often with a durable 
water-resistant treatment (DWR) without sacrificing 
breathability. Nylon can be treated to make it waterproof 
(and also not breathable at all), and then used for tents 
or bivouac shelters. Sil-nylon is the current lightest and 
thinnest, but also most expensive, type of waterproof 
nylon for such shelters; Sil-nylon is short for silicone-
treated nylon. 

Softshell Fabrics

Softshell materials are widely used in outdoor gear, 
and for good reason. Unlike hardshells (waterproof-
breathable shell garments) soft shells generally are 
somewhat stretchy. They have an inside that feels soft 
due to a wicking layer of polyester or wool baselayer-
type fiber, and an outside that feels hard, usually from 
nylon fibers. Compared to hardshells, softshells are not 
as windproof or waterproof, but much more breathable. 
For active (=sweaty) activity in mixed conditions with 
small amounts of rain or even fairly heavy snow, they 
often keep you drier than a hardshell, even a hardshell 
with pit zips. Softshell pants are particularly prized by 
wilderness enthusiasts. Softshells vary widely in terms of 
stretch vs wind/water resistance; there is a trade-off, and 
those that are stretchier are less wind/water resistant 
and vice versa. Some are thick, and fuzzy enough on the 
inside, that they provide significant insulation; others 
are thinner and don’t provide any significant insulation.

Waterproof-Breathable Fabrics

Waterproof-breathable fabrics, fashioned into hard-
shells, generally have a nylon outer shell and an inner 
layer of expanded polytetrafluoroethylene (Teflon) or 
similar. That inner layer has microscopic holes that pass 
water vapor, as from sweat, but are impermeable to 
liquid water. 

These garments excel at keeping water out, but despite 
manufacturers’ efforts ever since the introduction of 

1 http://www.pitt.edu/~kconover/ftp/Vest.htm

http://www.pitt.edu/~kconover/ftp/Vest.htm
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the first Gore-Tex parkas back in 1970, still have far 
less breathability than nylon windshells or even more 
breathable softshells. 

And, when the outside of one of these “waterproof-
breathable” garments is coated with water, they don’t 
breathe water vapor at all. Thus, high-end hardshells 
designed for strenuous activity in the rain include pit 
zips (armpit zippers) or other ventilation devices to cut 
down on condensation inside them. 

As discussed in the prior section on hardshells, 
cognoscenti1 call these materials, not “waterproof-
breathable” but “waterproof and slightly breathable if 
they’re not wet.”

Waterproof-breathable shells generally have a nylon 
outer shell and an inner layer of expanded polytetrafluo-
roethylene (Teflon) or a similar material. The inner layer 
has microscopic holes that pass water vapor, as from 
sweat, but are impermeable to liquid water. 

These garments excel at keeping water out, but 
despite manufacturers’ efforts ever since the introduc-
tion of the first Gore-Tex parkas back in 1970, still have 
far less breathability than softshells or nylon windshells. 
And, when the outside of one of these hardshells is 
coated with water, they don’t breathe water vapor at all. 
Thus, high-end hardshells designed for strenuous activ-
ity in the rain include pit zips (armpit zippers) or other 
ventilation devices to cut down on condensation inside 
them. I have one of those original 1970 Gore-Tex parkas, 
and I put my own pit zips into it.

There is a version of Gore-Tex that is more breath-
able than most, called Shake Dry. It has the waterproof 
membrane on the outside, which prevents the outside of 
the jacket from ever getting wet. However, Gore recom-
mends not using it where the fragile outer membrane 
can be abraded away, such as rock climbing or carrying 
a heavy pack. Therefore it (or similar fabrics if other 
manufacturers start marketing them) doesn’t seem suit-
able for search and rescue uses.

Composite/Hybrid Garments

We tend to use “composite” to refer to materials. An 
example is glass fibers (fiberglass) embedded in epoxy 
resin, as used for custom auto body work or fiberglass 
splinting material. Many clothing materials are com-
posites, for example, softshell material that is soft and 
wicking on the inside and hard and water- and wind-
repellent on the outside.

But a garment such as a jacket can also be a compos-
ite of different materials; some are starting to call these 

1 “Cognoscenti” are those knowledgable about a particular topic, 
such as “waterproof-breathable” fabrics, or esoteric words like 
“cognoscenti.”

 

Pant Featuritis?

The marketing departments of 
outdoor clothing manufactur-
ers are always quick to tout new 
features of their parkas. But they 
neglect pants, and some outdoor 
clothing manufacturers have 
incorporated interesting features 
into their pants.

The most common one is convert-
ible pants: you can unzip the legs 
and turn them into shorts. When 
you’re backpacking and it’s cold in 
the morning and hot at lunchtime, 
these come in handy. It’s often 
hard or impossible to get the legs 
entirely off without taking off your 
boots. You can simply drop the 
legs to around your ankles, but 
then they tend to get very muddy. 
Some have zippers down the side 
of each leg so that you can get 
the legs on and off without taking 
off your boots. An alternative to 
convertible pants is pant vents. 
These are zippers, usually over 
the thighs, that open an inch or so 
and are backed by mesh. Rab even 
makes a pair of softshell winter 
pants with vents.

Some outdoor pants also try to 
be gaiters, with varying success. 
Pant-gaiters? Gaiter-Pants? One 
type of REI softshell pants had 
grommets on the inside and 
outside of each cuff. The idea was 
that you can attach your own bit 
of accessory cord between them 
to go under the instep of your 
boots as a sort 0f poor-man’s gai-
ter strap. The hassle-to-usefulness 
ratio seems high enough that I’ve 
never used my grommets. 

Some outdoor clothing manu-
facturers put gaiter hooks on the 
front bottom of their softshell 
pants. While not as good as “real” 
gaiters, these protect your boot-
laces and keep rain from getting 
into the top of your boots when 
your pants slip up a bit. They also 
cover your laces and keep your 
pants down so will keep your feet 
warmer. I’ve used and appreciated 
such gaiter hooks, mostly when 
it’s raining but I’m staying on trail. 
They’re not a replacement for real 
gaiters for off-trail travel.

Some gaiter-hook pants also have 
drawstrings at the cuff that make 
them more gaiterish. They keep 
cold air out of your pants legs, but 
they don’t keep snow/rain/dirt 
out of your boots unless they also 
have a gaiter hook. Even so, real 
gaiters are better at keeping your 
feet dry when you splash through 
a shallow stream.

Some softshell or hardshell 
pants, particularly those designed 
for backcountry skiing, have a 
elastic-edged “snow cuff.” This is 
analogous to the waist snow skirt 
in shell parkas designed for back-
country skiing. Inside the bottom 
of the pants legs, the snow cuff 
usually has some combination 
of grippy elastic, snaps, a gaiter 
hook, a zipper and/or Velcro to 
fasten around your boot. 

We’re not fans of waist snow 
skirts in the mid-Appalachians 
in winter, as they add weight but 
seldom are needed. (Deep pow-
der skiing or winter mountaineer-
ing in the Adirondacks or White 
Mountains is a different story, but 
they’re Northern Appalachians.)

Snow cuffs on outdoor pants 
do a good job of keeping deep 
mid-Appalachian snow out of your 
boots, and are much easier to 
manage than actual gaiters. And, 
as with gaiters, they keep your 
lower legs and feet warmer. This is 
a function of having an extra layer 
of material on your lower legs. 
But, as with gaiters, it is also seals 
the bottoms of your pant legs so 
cold air doesn’t enter.

Some softshell pants have an 
integrated belt, either stretchy or 
non-stretchy. Given that one of 
the advantages of softshell pants 
is that they stretch, a stretchy belt 
makes sense. If your softshell 
pants have belt loops instead of 
an integrated belt, you can get 
stretchy belts from amazon.com 
for $10-30. 

Some pants have either external 
or internal waist adjustments.  

Tell us of other pants features 
you find!
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hybrid garments. Humans have probably been making 
composite garments since, back in the stone age, they 
figured out how to sew different types of leather or fur 
into a garment. Over recent years, outdoor clothing 
manufacturers have been experimenting with combin-
ing different new clothing materials into composite 
garments.

We haven’t seen this written down anywhere, but the 
reasons for such composite garments include:

 ◆ Waterproof-breathable materials stretch either a tiny 
bit or not at all

 ◆ Stretchy garments allow a closer and more comfort-
able fit and make the garment lighter

 ◆ Softshell materials can be quite stretchy, if not all that 
wind- or water-proof

 ◆ Rain and wind tend to impact on certain parts of 
garments more than others: the hood and shoulders 
get most of the rain, and the armpit area doesn’t get 
much wind or rain at all

 ◆ Certain parts of our body, particularly the under-
arms, tend to accumulate sweat, either because 
we sweat more there or more likely they are not as 
exposed for evaporation

 ◆ Restricting waterproof-breathable materials to only a 
portion of a jacket may make it cheaper, lighter and 
more stretchy. 

The earliest modern example of this type of compos-
ite venting was the Marmot Driclime Windshirt from 
the 1980s. It was made of a windproof nylon layer, and 
an inner layer of a one-way wicking fabric that moved 
moisture from next to your skin outwards. In the 
armpits of the outer layer it had a patch the size of your 
hand of mesh with small holes in it. 

Composite jackets now tend to have a combination 
of waterproof-breathable on the top and softshell on the 
other parts. Outdoor Research has created ultralight 
hybrid shell jackets under the name Helium Hybrid 
Jacket. 

The first was a thin nylon windshell with waterproof-
breathable hood and shoulders. The second version is 
made of waterproof-breathable Pertex Shield, except for 
a strip of stretchy breathable Ferrosi softshell from the 
inside of the wrist up to the armpit and down the side to 
the bottom drawstring. Their argument for this second 
jacket is that the breathable strips replace underarm “pit 
zip” ventilation. 

I have one of each and find myself using them all 
the time. Like any other jackets, they are compromises, 
but excellent ones. The windshelly one is perfect for 
hikes or runs or bicycling in misty/drizzly conditions, 
and the mostly-waterproof-breathable one is now my 
go-to hardshell for almost everything. Both of them are 
ultralight shells that stuff into one of their own pockets. 

As a result, I wouldn’t use them where I expected a lot of 
abrasion against rocks. 

✴  ✴  ✴

For more information about clothing materials, prob-
ably more than you want to know, see: www.conovers.
org/ftp/Clothing-Materials.pdf

Cheap Alternative Shells and Midlayers 

Spend the money to get a good lightweight hardshell. 
There is no real alternative. You can get one with a “pro 
deal” price through your SAR team. You can get last 
years’ models at a steep discount at places like Sierra 
Trading Post (https://www.sierra.com/) or at REI when 
they have a one of their frequent sales (https://www.rei.
com/ and especially https://www.rei.com/rei-garage). 
Some local outdoor stores also have a room full of 
used equipment and clothing that can save you a lot of 
money.

This applies not only to shells but to almost any 
outdoor clothing or gear you want to get. Except for 
hardshells, there is an alternative that saves even more 
money.

Go to Goodwill or another thrift store and find a used 
windbreaker with a hood, and with a drawstring around 
the hood and the bottom hem. It may be emblazoned 
with a fandom you don’t like, but it will work. And it 
will cost just a few dollars.

Whether you buy a premium $300 rain jacket or $160 
windshell and then have your personal tailor adjust it 
perfectly to you, or go to a thrift shop, make sure your 
shell has room for a layer or two under it. 

For cheap midlayers, go to your local thrift shop and 
look for stretchy knit full-zip wool sweaters, and full-zip 
or full-button stretchy knit wool vests. Try them on to 
make sure you can comfortably wear multiple layers at 
once under your shell. You might look for some surplus 
worsted wool pants at the same time.

Footgear 

Boots 

Boots are important for wilderness search and rescue. 
Quality is important, fit is very important, and weight is 
important: it’s said that a pound on your foot is like ten 
pounds on your back. 

http://www.conovers.org/ftp/Clothing-Materials.pdf
http://www.conovers.org/ftp/Clothing-Materials.pdf
https://www.sierra.com/
https://www.rei.com/
https://www.rei.com/
https://www.rei.com/rei-garage
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With leather boots, people used to make a big deal 
about “breaking in boots.” This means getting them to 
conform to your foot so that you don’t get blisters or 
hot spots from places the boot is too tight, or rubbing 
on your foot. Back in the day, people said that, to break 
in boots quickly, go out for a half-day hike, wade in a 
stream so that water pours into your boots, then walk 
them dry. I’m not sure how many people actually did 
this.

More modern boots, with better fit and construc-
tion, don’t need such drastic measures. However, it is 
a good idea to use a new pair of boots on several short 
hikes or SAR training sessions, spread out over a couple 
of weeks, before committing to them full-time. And 
maybe, the sweat from your feet will help them break in 
without you having to wade in a stream.

Three-Season Boots

Wilderness search and rescue is not like a through hike 
on the Appalachian Trail, where some recommend soft 
neoprene toe shoes, or like Grandma Gatewood who 
used cheap tennis shoes to hike the entire Appalachian 
Trail (three times, the last time at age 75). 

For search and rescue, you are often off trails, and 
you can’t watch your footing while carrying a litter. You 
need more ankle protection from rocks and ankle sup-
port to prevent sprains. For summer tasks lightweight 
non-leather trail-running shoes may work, as long as 
they are high tops, but they don’t provide as much ankle 
protection against rock bruises as a thicker leather boot. 
Some hiking boots are not waterproof, and breathe bet-
ter, but waterproof boots are recommended for search 
and rescue. 

Picking a pair of boots is a very individual thing. 
Different brands are made on different “lasts” (models of 
the human foot) and so each brand is shaped differently. 
There are minor variations in the fit of particular mod-
els within a brand, but their overall fit, based on their 
standard last, tends to be consistent. So finding a brand 
that fits you is important. I have a narrow heel and a 
low-volume forefoot (or so I’ve been told by multiple 
knowledgable boot and shoe salespeople). I find that 
Salomon shoes and boots fit me than any other brand. 
But I know people who hate the fit of Salomon boots.

Since it’s said that a pound on the foot is like ten on 
the back, so lighter boots, all other things being equal, 
are better. My go-to boot for most things these days, 
day hikes except in winter, and search tasks in not-too-
difficult terrain, is actually considered by Salomon, 
whose lasts are similar to my foot shape, as a high-top 
trail-running shoe and they are very light.

A note on low-top trail-running shoes, also known as 
fell-running shoes in British English. I love my low-top 

trail-running shoes. With my low-volume forefoot 
and can slip them on and off with a shoehorn, without 
adjusting the laces. I use them for short easy hikes all 
the time. I have worn out 6-7 pair of them. But I would 
never consider them for wilderness search and rescue, 
except at Base. When you can’t see where you’re putting 
your feet, like thrashing through undergrowth on a 
search, or carrying a litter, you need higher-top boots. 
You need the ankle support to help prevent a badly-
sprained or broken ankle. You also want more than just 
your sock or gaiter to protect your ankles from rocks 
and sharp sticks. When hiking or trail-running you 
seldom need to walk across a slope. It does happen fairly 
often while searching, and higher tops on your boots/
trailrunning shoes are better at keeping your foot from 
trying to roll out of your shoes sideways. 

It’s good to tighten your laces when you’re ready to 
head out to the field, and to loosen them when you’re 
going to be waiting around for a while, or in Base. If 
you’re walking, circulation is not a problem, and tighter 
boots mean less blisters and helps avoid things like sock 
creep (where the heel of your sock gets underfoot). But 
if you’re just sitting or standing, loosening your laces 
reduces pressure on pressure points and promotes better 
blood flow to your feet.

It’s good to tighten your laces before heading down a 
long downhill. This is to prevent your toes from sliding 
forwards and jamming into the toe of your boot, caus-
ing blisters. You can loosen them a bit once down the 
hill. 

The Kevlar laces that tighten with a drawstring and 
cordlock make your boots so easy to get into and out of 
that you tend to take them off at rest stops to let your 
feet air out, which is good for your feet. It’s also easy to 
adjust the laces for going downhill or going into Base 
to hang out for a while or at a rest stop. If you get such 
boots, though, it’s a good idea to get a Kevlar lace repair 
kit and keep it in your pack; though they’re very sturdy 
compared with standard laces, Kevlar laces can break.  
And its virtually impossible to fix them without a repair 
kit.

If your boots don’t have Kevlar laces, which are pretty 
much self-equalizing between different parts of your 
foot, you may need to adjust your laces to fit different 
parts of your foot. For example, if you need your boots 
tighter down towards your toes – important for prevent-
ing blisters when going downhill – you can tighten the 
laces down there and then pull all the slack this gener-
ates in the laces up towards your leg. If you find you 
have to keep adjusting your laces like this, one trick is to 
partly unlace you boots, and then right above the part 
you want to tighten, twist the laces once or twice and 
then finish lacing up towards your leg. This prevents the 
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laces from slipping and loosening up that toe-ish part of 
your boot.

One trick for preventing and treating sore feet is to 
simply elevate your feet. During a rest stop or when 
waiting, prop your feet up for even a few minutes. It 
may look silly, but it may help you stay in the field 
longer. And after you have done it once or twice your 
feet will feel so much better that you won’t care if you 
look silly. Dipping your feet in a cold stream for a few 
minutes will help, too; you can keep one of those tiny 
microfiber towels in the top of your pack for drying off 
your feet.

Winter Boots

For deep winter, plain hiking boots don’t cut it, espe-
cially when you’re just sitting or standing there (the 
classic SAR “hurry up and wait”). 

The most deluxe solution for winter boots is a pair 
of double boots (inner and outer) used by high-altitude 
and winter mountaineers. But they are very expensive. 
There are other insulated boots for winter that you can 
get; I have a pair of Salomon ones that I wear on winter 
hikes and SAR tasks all the time. I bought them sized to 
fit not with one but two pair of thick wool socks.

If you search, you can find very thick winter boot 
socks. A particular favorite are the Techspun military 
style Hamlet socks (see the section on Socks, below), 
and you can fit your winter boots to fit with a regular 
pair of boot socks (full-cushion Darn Tough worn 
inside out is what we recommend) and a pair of those 
really-thick socks over them. I normally wear a size 
9.5 boot and I had to go to a size 12 to be able to wear 
double socks like this. I also had to get a larger size of 
gaiters and Microspikes to fit over them.

Insulated boots from the Canadian company Sorel 
are famed for being great winter boots. The Conquest 
model (~$150), with a strap around the back to prevent 
heel lift, has for decades been a winter go-to boot for 
the type of terrain we have in the mid-Appalachians. 
They’re not stiff enough for technical ice and snow, but 
you can put hinged crampons on them. For winter hik-
ing and snowshoeing they are justifiably very popular, 
and will do well for most winter tasks in this area. 

This brings up another point. If you size your boots 
to fit with one pair of socks, do not wear them with two 
pairs of socks. Instead of making your feet warmer, the 
pressure collapses blood vessels in your feet, decreases 
circulation, and make you more likely to get frostbite. 
There is an interesting natural experiment that points 
this up. During the (cold, winter) British-Argentine 
Falklands War, a British soldier had tried putting two 
socks under his one-sock boots. He had one boot tied, 
but before he tied the second one, his unit was attacked. 

Items to Improvise Winter Boots
Mid-height trailrunning shoe (Salomon Men’s XA Pro Mid GTX 

Hiking Shoe, of which I have worn out two pairs so far) 

Finished Improvised Winter Boot
Wrap with the elastic bandage in a figure 8 fashion, going under the instep as well as 

around the back of the ankle, as shown. (An “Ace Wrap” in the USA, a “Tensor” in Canada.)

Wrapping with Strip of Foam Pad 
You can use a bit of cheap blue foam sleeping pad, of an old Ridgerest sleeping 
pad, or for that matter, some bubble wrap. Pictured is bit of an original 1970s 
Ensolite that I was apparently saving in my basement for just this purpose.
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He was on the run, in the cold, for a day. The foot in 
the two-sock boot he’d tied got frostbite. The foot in the 
boot he hadn’t tied up didn’t get frostbite. Thus the term, 
two-sock frostbite.1

Another winter alternative is to get insulated over-
boots, but they’re pretty much useful only when you’re 
wearing crampons, as most of them don’t have the same 
grippy sole as your boots.

A low cost alternative to buying insulated boots, and 
what I was taught when I learned winter mountain-
eering in New Hampshire’s White Mountains back in 
the 1960s and 1970s, is as follows, and as illustrated. 
Cut a strip of insulating material about 4-5” wide and 
about 2-1/2 feet long (~ 12 x 76 cm). This can be off the 
end of an old foam sleeping pad, or any similar flex-
ible insulating material. Even bubble wrap will work, 
if not insulating as well as a strip off a sleeping pad. 
Put on your socks and boots, wrap the insulating strip 
around your boots as shown, and then strap in place by 
wrapping an elastic bandage around your boot and the 
insulating strip. If you’re going to bivouac overnight, it 
might be best to take off the boots to avoid compression 
that could impair circulation and cause frostbite (not 
a problem when you’re actively walking in your boots) 
and put the insulation and elastic bandage back on your 
feet to keep them warm.

Insoles

An insole is a foot-shaped pad that inserts into your 
boot, and on which your foot rests. Almost all boots 
come with stock insoles, the quality depending on the 
model and brand. Almost all boots have an insole that 
you can remove to dry your boots, or change the insole.

Good insoles can prevent blisters on the bottom of 
your feet and toes, and keep your feet from hurting so 
much at the end of a long day in the field. Or on your 
feet at work, for that matter.

Hiking boots generally come with a fairly high-
quality removable OEM (“original equipment manu-
facturer”) insole. Many experts, however, recommend 
using a more expensive after-market insole, such as 
Superfeet insoles, sold by REI and other outdoor stores. 
These high-end insoles are expensive, but are signifi-
cantly better than even the best OEM insoles at prevent-
ing sore feet. 

There are versions for high and low insteps, so it’s 
important to get the right one to fit your foot. There 
are also low-volume (thin) ones that are a one-for-one 
replacement for most OEM insoles. The high-volume 

1 Brown, J. R. (1986). “A case of frostbite or “it takes more than two 
pairs of socks to keep your feet warm”.” J R Army Med Corps 132: 
93-95.

(thick) insoles, however, are best bought and fitted at 
the same time as you are getting a new set of boots, so 
that the boot fits well with the thicker insole. Especially 
for “weekend warrior” type SAR personnel, sore feet 
can limit your time in the field. Having wool socks and 
after-market insoles can allow you to stay in the field 
longer and go back out on tasks others with blisters or 
really sore feet have to sit out.

I did a controlled study of good-quality stock insoles 
versus the Superfeet Copper insoles working in the ED, 
where I’m on my feet much of the time. I alternated 
insoles for a couple of weeks. I found that with the stock 
insoles, my feet would hurt after about 6-8 hours. Not 
badly, but enough to notice.

With the SuperFeet insoles, it would take 10-12 hours 
to get to the same degree of soreness. As we say in medi-
cine, a “clinically significant difference.” (Statisticians: 
no, I didn’t calculate a p value.)

One of the best places to get these aftermarket insoles 
is an REI store; they tend to carry a wide variety of 
insoles, and can provide you information about the best 
model for your foot shape, for instance, how high of an 
arch you have.

Though they seem to not be that popular now, my 
favorite insoles are the Superfeet Copper insoles. The 
top layer, after you’ve worn them for a week or two, 
crunches down so that the insole fits your feet. You can 
see little dents for each of your toes. This distributes 
the stress on your feet more evenly. (But take it easy on 
your feet that first week.) Superfeet seems to regard the 
Copper insoles as “legacy” and not marketing them, 
but from all of their online information (which seems 
entirely driven by marketing as opposed to providing 
useful information) I have seen nothing that convinces 
me that their newer insoles are any better. 

I have the Superfeet Copper insoles in all of my shoes 
and boots.

One final benefit of a high-volume insole: in cold 
weather, they keep your feet a bit warmer.

Socks

One of the major medical problems that impact perfor-
mance in military boot camps, and with “tenderfoot” 
new outdoor enthusiasts, is blisters. 

Under the direction of Dr. Murray Hamlet, a team 
at the US Army Research Institute of Environmental 
Medicine researched the problem in detail. They 
designed military “Hamlet Socks” that help prevent blis-
ters. Originally they considered thick socks with a thin 
liner sock, as was the tradition for hikers and climbers, 
but abandoned this after they found that a single-layer 
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sock, if designed properly, works as well to prevent 
blisters. 

Hamlet Socks are made of wool, but as Murray 
Hamlet confided, the military was unable to afford the 
fine merino wool that would make them better. Hamlet 
Socks have a plush pad of terry-knit wool, similar to 
the terry-cloth of a bath towel, but with the terry loops 
on the outside of the sock; having them on the outside 
seems counter-intuitive but worked significantly better 
than with them on the inside. Hamlet socks are available 
to civilians from techspun.com as their All Weather 2 
Part Sock System, which includes a liner sock, although 
Murray said they worked as well to prevent blisters 
without the inner liner sock. For extended time in the 
field, you can wash and air dry the liner socks more 
quickly, which might make them worthwhile for the 
military. 

For a commercial equivalent, softer and more com-
fortable but made from more expensive merino wool, 
Hamlet originally recommended SmartWool or similar 
socks, but turned inside out so the plush terry pad is on 
the outside. (He said they sold better with the plush on 
the inside even though it was not as good for preventing 
blisters.) 

Or, you can get wool trekking socks long made by 
Jacob Rohner of Switzerland, which have somewhat 
harder terry plush on the outside. Murray Hamlet said 
the Rohner trekking socks were one of the models from 
which they worked to create Hamlet Socks. The fact the 
the terry plush twists were twisted harder, Dr. Hamlet 
said, made them better able to prevent blisters than the 
“soft and fuzzy” SmartWool socks, which is why the 
outside of the Rohner socks and military Hamlet Socks 
do not feel soft and fuzzy. I wore Rohner trekking socks 
(usually remaindered from Sierra Trading Post) with all 
my shoes for more than 20 years. 

However… a few years ago, I heard about made-
in-America socks that were supposedly better. They 
are almost like Tilley hats and Hennessey hammocks: 
expensive but worth it, and made in Canada. Darn 
Tough socks are expensive but with it, but are made in 
Vermont, a few miles south of the border with Quebec, 
Canada. 

Darn Tough midweight full-cushion1 boot socks, if 
worn inside out, come very close to the ideal Hamlet 

1 To Darn Tough, “cushion” socks have the terry-knit twists under the 
bottom of the foot and on the sides; “full-cushion” socks also have the 
terry-knot twists on the top of the foot which can help prevent sore 
spots there. I have also found that, unlike the full-cushion socks, the 
cushion socks have issues with “heel creep”: the heel of the sock creeps 
forwards under your foot, creating a wrinkle that can cause bruises or 
blisters. In these terms, the Swiss Rohner trekking socks are “cushion” 
but not “full cushion”; they, too, sometimes have problems with heel 
creep. There are lightweight and heavyweight versions as well, but the 
midweight seems like a good sock for both summer and winter; you 

socks. The plush terry twists are more tightly twisted 
and harder than SmartWool socks’ softer terry twists, 
but the Merino wool makes them still soft and comfy 
against your foot. We also like the Darn Tough socks as 
they are constructed so as to prevent “heel creep” which 
is when the heel of your sock slips underfoot which can 
be a problem with some Rohner socks.

To Darn Tough, “cushion” socks have the terry-knit 
twists under the bottom of the foot and on the sides; 
“full-cushion” socks also have the terry-knot twists on 
the top of the foot which can help prevent sore spots 
there. In these terms, the Swiss Rohner trekking socks 
are “cushion” but not “full cushion.” 

There are lightweight and heavyweight versions of 
the Darn Dough as well, but the midweight seems like a 
good sock for both summer and winter; you can also get 
some of the heavyweight full-cushion socks to wear over 
your “regular” socks in winter. If you fit your winter 
boots for this socks so you don’t get two-sock frostbite; 
see Winter Boots on page 145 for what that means. 

Darn Tough also has a midweight full-cushion sock 
with Coolmax polyester instead of wool, but the com-
pany says that these are only for people who are allergic 
to wool, and don’t think they’re as good, even for the 
summer. The one other thing they might be good for is 
if you need faster-drying socks as polyester dries faster 
than wool.

Consider another question: if for winter, you want 
the full-cushion for more warmth, then for summer, 
do you want full-cushion or just plain “cushion” for 
less warmth? Surprisingly, some of us vote for the full-
cushion sock. The extra insulation on top may make 
your feet warmer, but in addition to extra padding, it 
provides extra space between the wool fibers on top of 
your foot. That means more wicking and air convection 
to move sweat from your feet up to the part of the sock 
on and above your ankles, where it can evaporate and 
cool your feet. And drier feet means fewer hot spots and 
blisters.

In the store like REI, squeeze a pair of SmartWool 
socks and a pair of Darn Tough midweight full-cushion 
boot socks to feel the difference: the Darn Tough 
socks feel harder, which is a good thing, as the softer 

can get some of the heavyweight full-cushion socks to wear over your 
“regular” socks in winter if you fit your winter boots for this socks so 
you don’t get two-sock frostbite; see Winter Boots on page 145 for 
what that means. They also have a version with Coolmax polyester 
instead of wool, but they say that these are only for people who are 
allergic to wool, and don’t think they’re as good. The one thing they 
might be good for is if you need faster-drying socks as polyester dries 
faster than wool. I tried a pair of the Coolmax ones figuring they 
might be better for summer. They do dry faster than the wool versions, 
but they also are softer, and when your heel hits the ground, they tend 
to “bottom out” (flatten) more than the wool ones, meaning more 
stress on your foot. I stuck with the wool ones even for summer.  

http://techspun.com
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SmartWool is more likely to “bottom out” (compress 
almost completely) when the full weight of you and your 
pack come down on them, resulting in higher impact 
force and more likely a blister. The Darn Tough full-
cushion boot socks, turned inside out, are the closest 
you can get to an ideal Hamlet Sock and thus less likely 
to cause blisters than any other boot socks you can find. 

The Darn Tough socks inside out are my go-to winter 
socks. For really cold weather, I have a pair of insulated 
Salomon winter boots sized to fit with a pair of Darn 
Tough socks and a pair of military Hamlet socks outside 
them. If I didn’t already have the military Hamlet socks, 
I would probably have gotten the Darn Tough heavy-
weight full-cushion socks. 

There is only one problem I’ve found with the Darn 
Tough full-cushion boot socks: the elastic at the very 
top is pretty tight, and leaves a linear dent all the way 
around my calves. (Maybe I just have big calves.) My 
solution: fold over the top of the Darn Tough sock an 
inch or two. This makes them look more stylish than 
all inside-out, but mostly keeps you from getting that 
dented-in line around your lower calves from having the 
elastic tight there all day. 

And I worry about constriction making you more 
likely to get a blood clot in your leg, a deep venous 
thrombosis (DVT). Probably not all that likely when 
you’re active, but then I worry about long drives home 
which is a risk factor for DVT. I worry a lot. I’m an 
emergency physician. It’s my job to say to myself “What 
might my patients have that will kill them if I don’t 
think about it and look for it?” It carries over into both 
search and rescue and everyday life. 

One final thought about socks: don’t forget about 
treating your socks with permethrin to prevent tick bites 
and Lyme disease; see Preventing Tick Attachment on 
page 32.

Gaiters

One problem with socks with terry loops on the outside 
is that they are even better than regularly-worn socks 
(which are pretty good themselves) at picking up lots of 
burs, burrs, hitchhikers, whatever you call those Velcro-
like seeds that like to stick to fuzzy clothes. 

The solution is to wear a pair of gaiters1 over your 
socks; gaiters are rectanglish pieces of cloth that you 
wrap around your lower leg, and over the bootlaces on 
the top and front of your boot. Originally gaiters had 
buttons, but now they fasten with a zipper or Velcro. 
Not only do they keep prickly things from sticking to 
your socks, they keep snow, water, dirt and pebbles from 

1 https://en.wikipedia.org/wiki/Gaiters

getting between your boot and sock. Gaiters have two 
other characteristic features:
 • Gaiter Hooks: Most gaiters have, at the very front, a 
metal hook to slip over the front part of your bootlaces. 
This makes sure the gaiter protects your bootlaces, and 
keeps the gaiter from slipping back towards your ankle. 
Some winter boots, notably those from the well-reputed 
Canadian boot company Sorel, have small brass D-rings 
at the front of the laces specifically to make it easy to 
hook a gaiter there. .
 • Gaiter Straps: Gaiters generally  have a strap that goes 
under the instep of your boot. This helps keep them 
from sliding up and off of your boot. Although gaiters 
come in different sizes – take your boots to the store 
and try them on with the boots with which you will use 
them – the gaiter straps are almost always adjustable, 
usually with a buckle on the lateral (outside) side of the 
gaiter. That means that you can adjust them for roughly 
similar-sized boots. I’ve found, however, that for my 
really big winter boots I need a separate pair of gaiters 
one size larger. 

As with Swiss Army knives and Leatherman tools, 
there seems to be a competition amongst SAR team 
members of both sexes to get the tallest, heaviest and 
manliest-looking gaiters, with Outdoor Research 
Crocodile Gaiters being particularly popular among 
ASRC members. However, even a small, lightweight 
pair that just comes up to right above your ankles work 
pretty well; I wear a pair of such gaiters when it’s not 
raining and it’s warm or hot and I’m traveling off-trail. 
On the other hand, long gaiters keep your lower legs – 
and your feet – warmer in winter.

If you’re hiking on a trail in the rain, and you’re not 
traveling off-trail and worried about dirt and rocks 
getting in your boots, some say you should wear your 
gaiters inside your pants to keep your socks drier. Some 
of this advice comes from people who have hiked the 
entire Appalachian Trail. At least in warmer rainy 
weather. and when staying on trails, I’ve worn my short, 
thin gaiters inside my pants or rainpants and it does 
seem to keep my socks drier.

Having to take off your gaiters to re-tie your boots 
is a royal pain. So read the square knot section of the 
Nontechnical and Semi-Tech Evacs chapter, where I talk 
about the Upside-Down Double-Slipped Surgeon’s Knot 
(UDDSSK) and how to use this to tie your boots so they 
don’t come untied under your gaiters. This is better than 
simply double-knotting the laces, as with the UDDSSK 
you can simply pull on the ends when it’s time untie 
your boots. Double-knotted laces covered with mud or 
ice and snow can be very hard to get undone.

Elkland Search and Rescue is in north-central 
Pennsylvania, prime rattlesnake and rattlesnake-bite 
country, with a lot of logging. For searching logged-over 

https://en.wikipedia.org/wiki/Gaiters
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areas and other areas with a high risk of rattlesnakes, 
the team has a box of team-owned snakeproof gaiters 
to distribute to members going on tasks in those areas. 
Some people in such areas also get snakeproof gaiters 
for themselves.

Terry Detsch of Elkland SAR says that his snakeproof 
gaiters seem to be just as comfortable as other high gai-
ters and not particularly heavier, though they don’t pack 
as small as other high gaiters.

Most ASRC members tend to get thick but not guar-
anteed-snakeproof gaiters, figuring they are adequate 
protection for what is a very unlikely event.

Of interest, even denim blue jeans provide significant 
protection against venomous snakebite.1 So you would 
think that thick, tough nylon gaiters over a pair of 
sturdy outdoor pants would be much better protection. 

Crampons and Creepers

If you have 12-point crampons for ice climbing or 
mountaineering, you’ll probably never need them for 
wilderness search and rescue in the mid-Appalachians. 
In about 50 years of wilderness search and rescue in 
this area I can count the number of times I have needed 
them on the fingers of one finger. I did take my ice axe 
on that task but just used it as a walking stick. It was a 
frigid deep-winter search at Ohiopyle and some of the 
trails were covered by flows of ice that, while not all that 
steep, couldn’t be traversed without crampons. It was 
steep enough in some places, though, that creepers (see 
below) might not have cut it.

I did have to use crampons and an ice axe for 
Allegheny Mountain Rescue Group’s MRA (Mountain 
Rescue Association) snow and ice test at Cathedral 
Pond in the Adirondacks in 2019. But that’s not in the 
mid-Appalachians. I have also used them for some of 
AMRG’s snow and ice rescue training, but again, that’s 
training and not an actual search and rescue operation.

On the other hand, I have had to use creepers many 
times (10? 20? something like that) after ice storms in 
the mid-Appalachians. Creepers are easy-on, easy-off 
versions of 10-point crampons, which are like 12-point 
crampons without the two spikes sticking out the front.

Why creepers instead of full 12-point crampons? 
Well, 12-point crampons are overkill for almost any-
thing except for recreational ice climbing in this area. 
Creepers fold up smaller, are lighter, are cheaper, and are 
much easier to get on and off. And, if you’re frequently 
going in and out of your house on an icy winter day, or 

1 Herbert, S. S. and W. K. Hayes (2009). “Denim clothing reduces 
venom expenditure by rattlesnakes striking defensively at model 
human limbs.” Ann Emerg Med 54(6): 830-836. https://pubmed.ncbi.
nlm.nih.gov/19942067/

going in and out of a search Base on an icy winter day, 
you can leave your creepers on your boots as you take 
them off and change into your “inside shoes.” You can’t 
do this with 12-point crampons. 

If there’s been an ice storm with the ground cov-
ered with ice, you simply can’t walk without creepers. 
Sometimes, you can’t even belly-crawl if you need to get 
up a significant slope. Like the thick-ice-melting-on-top 
at the ASRC Winter Retreat at Blackburn Trail Center 
on the Appalachian Trail a couple of years; see the pic-
ture Morning After Ice Storm on page 89).

But even for snow (at least dry snow), walking uphill 
or downhill or sidehill is a lot easier with creepers on 
your feet. You’re much less likely to slip and break some-
thing. And, since you’re not slipping with every other 
step, you can move faster and with less effort. Even if 
you’re walking in several inches of snow, your boots will 
slip a bit with each step, tiring you out. Creepers will 
help prevent this.

There are many different designs and brands of creep-
ers, but there seem to be three major types.

First are stretchy plastic webs you put over your 
shoes/boots, with 5-10 tiny (maybe 1/8” = 3 mm diam-
eter) hard cylinders about 3/16” (5 mm) long  on the 
bottom that dig into the ice as you walk. The studs are 
basically the same as what you see on studded snow 
tires. These are very small, light-duty things most suit-
able for icy sidewalks. That said, I have a pair that are in 
the Everyday Emergency Kit2 I carry everywhere with 
me throughout the winter. I have only used them on icy 
streets and sidewalks. I’m afraid to use them in the real 
outdoors. You can spend $50 for the Kahtoola brand 
or get a cheap version for $10-15 from amazon.com. I 
suspect they both work about the same, and the cheap 
ones on amazon.com get good reviews. 

But for the backcountry, ASRC members with whom 
we have discussed the topic tend to use either Yaktrax or 
Kahtoola Microspikes. As with the studded city versions 
above, these have a stretchy web that slides on over your 
shoes or boots. 

The Yaktrax have stretchy cords on the bottom with 
wire wound around them. As you walk, the wire coils 
dig into the ice. I’ve used these extensively, as have my 
wife and my daughter. My daughter had them when she 
was a toddler; they make them in kid’s sizes. All three 
of us have broken a few of them. We’ve also found that, 
since the plastic cords underfoot are stretchy, when 
you’re running or walking steeply uphill, the front of 
the Yaktrax tend to slip up over the top of your boot. 
Then they don’t work properly because the front metal 
coils are now on top of your boot instead of underneath. 
It’s also possible to walk or run right out of Yaktrax 

2 See: http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf.

https://pubmed.ncbi.nlm.nih.gov/19942067/
https://pubmed.ncbi.nlm.nih.gov/19942067/
http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf
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and then have to backtrack and find them. They have 
Yaktrax versions with webbing straps across the top of 
you foot which solves the problem of walking out of 
them, but not the slipping-over-the-toes problem. They 
are not nearly as easy-on and easy-off as the original 
Yaktrax or as Microspikes. 

A few years back, our family all switched to Kahtoola 
brand Microspikes. These have a stretchy top, consider-
ably thicker and stronger than the stretchy top on the 
Yaktrax, but almost as easy and fast to get on and off. 
We’ve never had Kahtoola Microspikes slide up over 
the front of our boots – with metal chains underneath 
it’s impossible – or come off. Underneath, instead of 
Yaktrax’s stretchy plastic cords with coiled wire, they 
have chains. You can get creepers like this with just 
chains, but the Microspikes also have multiple almost 
12-point crampon-like teeth on them. 

One advantage of both Yaktrax and Kahtoola 
Microspikes: though they are available in different sizes, 
they are stretchy and each size stretches enough to fit 
a wide range of sizes. Unlike 12-point crampons, you 
don’t have to fiddle with adjusting them for different 
size boots, and they work just as well over trail-running 
shoes as over boots. 

Even if you’ve got a buttpack or daypack or smaller 
SAR pack on, you can get both Yaktrax and Microspikes 
off without having to sit down or lean up against a 
tree or rock or be steadied by a teammate (though any 
of those things make it a lot easier). You can then get 
another team member to put them in your pack, or clip 
them on with a carabiner or minibiner.

 I’m not sure it’s possible to get them back on with-
out sitting down, leaning up against tree, or having a 
teammate steady you. I’ve not been brave enough to try. 
So, if you’re thinking that maybe you should wear your 
creepers, it’s probably best to start with them on, as, in 
the field, it’s easier to take them off or put them on.

After one of the ASRC Winter Retreat ice storms 
mentioned a few paragraphs ago, a group of us had to 
walk uphill about a quarter mile, on a driveway covered 
with a quarter-inch of ice that was melting on top. Most 
had Yaktrax, but I had Microspikes.

People with the Yaktrax were slipping just enough 
to undermine their confidence in their footing, mak-
ing them seek out places where the ice was rougher. 
With my Microspikes, I charged up the glassy-smooth 
center of the driveway. I moved about twice as fast as 
the others. 

Microspikes are a bit heavier and bulkier than 
Yaktrax, but given our current knowledge, Kahtoola 
Microspikes or similar creepers seem the best for winter 
search and rescue in the mid-Appalachians.

Twelve-point Crampons
Licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license via Wikimedia 

Commons, courtesy user SieBot. 

Creepers
Kahtoola Microspikes on light winter boots. 

World War II Era Creepers
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XC Skis

Due to the Great Eastern Hardwood Forest that covers 
most of the mid-Appalachians, there are no places to do 
backcountry Alpine/downhill skiing here. However, 

deep snow sometimes occurs in the mid-Appalachians. 
It’s most common in the “snow belt” in northern 
Pennsylvania. There, lake effect snow is common. 
Members of Northwest Pennsylvania Canine Search 
and Rescue (NWPAK9SAR) in the Erie, PA area regard 
anything less than a foot of snow as “just a dusting.” 

 

Microspikes: Snowballs and Wear

The one disadvantage of 
Microspikes compared with 
Yaktrax: if you’re walking in 
wet snow, usually right around 
or a bit below a freezing 
temperature, the chains on 
the bottom of Microspikes 
hold the wet snow onto the 
bottom of your foot, more and 
more, until you are walking 
on large heavy snowballs. You 
have to kick your feet against 
the ground or each other to 
get the snowballs off. It makes 
walking hard and tiring – as 
backpackers say, a pound on 
the foot is the same as ten 
in your pack. This is less of 
a problem with Yaktrax or if 
you’re not wearing any creep-
ers at all, but if the snow is 
wet enough, it can still happen 
on boot soles. 

Once someone develops 
Microspike type creepers that 
prevent this, maybe with a 
slippery nonstick plastic sleeve 
over the chains, I will be eager 
to try them out. 

Twelve-point crampons have 
the same problem, though 
to a lesser extent, as they (a) 
don’t have chains but smooth 
flat rigid metal parts and (b) 
many integrate a smooth plas-
tic plate to which the snow 
can’t stick. 

Despite this snow-ball-under-
foot deficiency, the Microspike 
design generally wins over the 
Yaktrax design. This problem 
with snow buildup underfoot 
is an inherent design of the 
Microspike design of chains 
and spikes on the bottom. 
However, this design has great 
advantages over other creeper 
designs and even 12-point 
crampons: lightweight, easy 
on-and-off, stay in place on 
your boot, fit multiple sizes 

and shapes of boot, and no 
need to adjust for different 
sizes or shapes of boot.

After an ice storm is start-
ing to melt, or snow has 
melted and frozen again, you 
will alternate between icy 
patches where you need the 
Microspikes and patches of 
bare rock or bare pavement 
that will grind down your 
Microspike points. There’s 
no way to avoid it. After a few 
years, they’re flat on the tip. 
After the tips have worn off 
enough that they are flat up 
to 1/8” (3 mm) across instead 
of pointy, they still work fairly 
well on crusty melted-and-
refrozen snow, but not at 
all on slick ice. Unlike the 
narrower and longer points 
on 12-point crampons, there 
the broad Microspikes are so 
short that there is no point in 
sharpening again (sorry for 
the pun).

A final note about Kahtoola 
brand Microspikes: if you get 
your first set, and grab one 
and put it on your left foot, 
because it has a letter L on the 
pull-tab at the back, and then 
grab the other one, and are 
concerned because it also has 
the letter L on the back? Don’t 
worry. Microspikes are the 
same for both feet. However, 
they do come in small  (S), 
medium (M) and L. (Of 
course this never happened 
to me.)

 

Creepy History

The origins of what we now 
call ice creepers or just creepers 
are lost in antiquity. (Maybe 
we should call them don’t-
need-to-creepers?) Soldiers 
in the Roman Legions had 
hobnails on their boots that 
would grip snow and ice. In 
the 1800s and early 1900s, 
climbers had metal boot nails 
attached to their leather boot 
soles to grip snow and ice, 
which they did fairly well, but 
didn’t grip well on rock. 

Rubber Vibram soles were 
invented in the 1930s in Italy. 
Vibram soles have what look 
like boot nails, but molded in 
rubber and called lugs. Many 
companies now make lug 
soles. They provide a much bet-
ter grip on rock. Vibram soles 
also keep your feet warmer 
than boots with metal boot 
nails going through the boot 
sole.

Back in the 1970s I got 
custom-made leather boots 
from Peter Limmer and Sons 
in Intervale, NH. They had 
rubber Vibram soles, but like 
all lug soles at the time, they 
didn’t have any lugs in the 
instep. (The instep is right 
in front of the bottom of the 
heel.) I asked Limmer if he 
had any boot nails he could 
put in the instep, and so he 
dug out some Tricounis, likely 
from back in the early 1900s, 
and put them on the boot 
soles for me. 

Most lug soles now have lugs 
in the instep, which is good. 
But those lugs don’tdig in as 
well as metal Tricounis when 
you’re crossing a stream on a 
wet log.

People with rubber boot soles 
wanted get back some of the 

advantages of hobnails and 
boot nails for snow and ice, so 
instep crampons came into play 
during or before World War II. 

First there were instep cram-
pons, small metal plates that fit 
under your foot’s instep, held 
in place with a single strap, 
they usually have four spikes 
on the bottom. You can still 
get similar ones from Petzl or 
Grivel or on eBay from com-
panies I have never heard of.  
Instep crampons work OK. 

But now there are much 
better creepers available, 
ones that cover most or all of 
your boot soles with spikes 
or something similar. These 
originated, as far as I can tell, 
in World War II. Those first 
creepers, and some made 
today, only covered the front 
half of your boot’s sole.

Yaktrax and Kahtoola 
Microspike creepers were 
invented in 1999, and have 
dominated the market since. 
See the main text for more 
about them. 

There are “me-too” clones and 
variants of both Yaktrax and 
Microspikes. Some of them 
may be roughly comparable 
in performance and cheaper, 
but these two creeper brands 
and types seem to be the most 
popular. 

I’ve tried some other designs 
such as both types of 
Stabilicers and diamond grip 
creepers. None of them mea-
sure up to the Microspikes. 

I have not tried the cheaper 
“imitation Microspikes.”
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Deep snow also occurs in the higher Pennsylvania 
mountains, which get considerably more snow than the 
lowlands. Higher elevations in Maryland, West Virginia 
and Virginia also will get deep snow, particularly on the 
Allegheny Plateau. 

Deep snow is hard to walk through. Really hard. If 
you have never done so, and you have a chance to walk 
uphill in deep untracked snow, do it! It will give you a 
deeper appreciation of that meme “walked to and from 
school in the snow, uphill both ways.” However, over  
the last 8000 years, humans have developed ways to 
travel across deep snow, including cross-country skis 
(XC skis), also known as Nordic or touring skis. And 
there is a lot of backcountry XC skiing in the mid-Appa-
lachians every winter.

XC skis work well on fairly level open (non-wooded) 
areas and are routinely used by those in far northern 
climes. They are hard to use bushwhacking (off-trail) 
in the woods or brush, though; turning around or even 
just changing direction of travel can be difficult and 
time-consuming. 

Despite the Great Eastern Hardwood Forest, the 
mid-Appalachians do have a lot of trails that are level 
enough to be suitable for XC skis, many of which don’t 
have either an XC ski center with rentals or a Nordic Ski 
Patrol. For a hasty search along such trails, experienced 
people on XC skis make sense. They can make for quick 
going along a trail that already has a track (“ski ruts”). 
Even if there isn’t a track, using XC skis is easier than 
“postholing” (plunging your foot and leg deep into the 
snow) at every step. 

If you’re breaking trail – breaking trail means being 
in the front – it’s still pretty hard. With every step, you 
have to lift up your skis to press down the snow. Still, it’s 
not nearly as bad as postholing. And for those following 
your track, it’s not bad at all. On a good track, on a fairly 
level slope, you can move at a running pace for a long 
time.

And, for a hasty search along trails in an XC ski area 
– which abound in the mid-Appalachians and nearby 
areas – XC skis can make such searching much more 
efficient. And in such areas, where  there are often 
Nordic Ski Patrol posts, XC skis can speed a rescue team 
to the patient.

Learning to cross-country ski for the first time on a 
search task is not a good idea. You’ll need to be experi-
enced on XC skis to be effective at a hasty task on them, 
especially to be able to look for clues rather than just 
trying to make your falls more-or-less controlled. (Not 
falling at all is only for advanced XC skiers.)

Even if you’re not that experienced, if you’re tasked 
to search a popular formal or informal XC ski area with 
prepared tracks, XC skis might be a good way to get 
quickly from Base to your task assignment, and then 

switch to the snowshoes on your pack for off-trail travel. 
See the section on snowshoes below for more. 

Are interested in learning to XC ski? But you’re 
hesitant because you’ve heard horror stories? About the 
arcane arts of applying tar to your skis with a blowtorch? 
And of waxing your skis with the appropriate stickiness 
of wax, especially stories about purple klister? At least 
for entry-level XC skis, those concerns are gone like the 
last ice age. Now, with new high-tech waxless skis, you 
don’t need to do such things, even if some XC skiers use 
them for the improved performance. 

A pair of XC skis will set you back $100-200 or more, 
often much more. Then you need the bindings to attach 
to the skis, an additional cost. You need a pair of boot 
that fits your specific binding. 

For more details about XC ski equipment, check out 
the Wikipedia article1 and the article on the nine some-
what mutually-incompatible XC ski binding types.2

Snowshoes 

Cross-country skiing effectively takes practice. A fair 
amount of practice. Snowshoeing effectively takes a 
limited amount of practice. If you’ve never been on 
snowshoes before, and you go out on a snowshoe trip or 
a task with people experienced with them who are will-
ing to teach, you will have the basics down and likely be 
doing pretty well on them by the end of the trip/task.

Starting 6000 years ago snowshoes were made of 
wood frames with lacquered leather netting inside them, 
looking sort of like an oversized tennis racket. 

When I was a young man in the 1960s and 1970s, the 
biggest advance was that the wood was now plywood. 
I still have those snowshoes in my basement, ask to see 
them if you come over. They hadn’t changed hardly at 
all in 6000 years. They are pretty heavy. And as long-
distance backpackers like to say, “A pound on the foot is 
like ten on the back.”

Over the next few decades, there was a revolution in 
snowshoe design, led by companies such as Atlas, MSR, 
Sherpa and Tubbs. These days, snowshoes are an order 
of magnitude lighter and smaller with better flotation 
on snow. The bindings (how you attach your boot to 
the snowshoe) have rapidly improved as well. And the 
newer designs are now better at not flipping snow from 
behind you up over your pack and down the back of 
your neck, which was a problem with some of the first 
modern snowshoe designs. 

1 https://en.wikipedia.org/wiki/Cross-country_skiing
2 https://en.wikipedia.org/wiki/Ski_binding#Cross_country

https://en.wikipedia.org/wiki/Cross-country_skiing
https://en.wikipedia.org/wiki/Ski_binding#Cross_country
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A detailed discussion of modern snowshoe design 
and features is beyond the scope of this chapter, but the 
Wikipedia article is a good place to start learning.1 

So, other than ease of learning, are there any advan-
tages of snowshoes over skis? Yes indeed. First of all, 
managing XC skis off-trail in the woods or in bushes 
is a royal pain: the skis are just too long to manage. 
Snowshoes, especially newer smaller designs, are easier 
to slip between trees and get over obstacles; still a pain 
but not a royal pain.

And, unlike XC skis, snowshoe bindings will work 
with your winter hiking boots.  XC ski boots are not 
generally very good winter hiking boots.

Snowshoes also work considerably better ascending 
steeper slopes. 

And let’s not forget to mention how hard it is to turn, 
especially to run around, when you’re on XC skis in a 
brushy area. With snowshoes, it’s awkward, but an order 
of magnitude faster.

A good pair of snowshoes will run you on the order 
of $150.

Ski/Snowshoe Poles and Trekking Poles

A quick note on “ski poles” and “hiking poles” and 
“snowshoe poles”: they are all the same. The actual poles 
themselves, that is, are the same. The only difference is 
the size of the basket (if any) on the end. You can just 
switch to a big basket in the winter and use them with 
skis or snowshoes or just postholing in your boots.

Good-quality easily-adjustable poles retail for under 
$25 on amazon.com, and come with both small and big 
baskets. Fancier ones, especially by the famous brand 
names Leki and Black Diamond, cost more (sometimes 
a lot more), but have some advantages, such as lighter 
weight (such as carbon-fiber composite ones), collaps-
ible, sturdier, easier to adjust, or last longer.

If you already have trekking poles that you like, don’t 
let someone sell you a set of “XC ski poles” or “snow-
shoe poles”; just get big baskets for your trekking poles, 
which are useful even for hiking with winter boots in 
snow.

Gloves and Mittens 

Gloves and mittens serve multiple purposes.
 ◆ Gloves and mittens can help protect you from blood-

borne pathogens and other disease-causing microbes 
,such as norovirus (“24-hour stomach flu”), influenza 
and Covid-19

1 https://en.wikipedia.org/wiki/Snowshoe

 ◆ Gloves and mittens can protect you from rope burns 
and allow you to control a belay or lowering system

 ◆ Gloves and mittens can protect you from thorns of 
vicious attack plants like multiflora rose, greenbriar, 
blackberry bushes, and young locust trees

 ◆ Gloves and mittens can protect you from the cold

Protection from Pathogens 

Even leather gloves provide a bit of protection from 
blood-borne and other pathogens, though they are 
certainly not approved for this use. Disposable nitrile or 
similar medical exam gloves provide much better blood-
borne pathogens protection but are much easier to rip. 
To protect your medical exam gloves you can wear them 
under leather or insulated gloves. When your medical 
exam gloves are under your “real” gloves, it protects 
the exam gloves from damage to a degree, but since 
you can’t see the delicate exam gloves, it’s hard to tell if 
they’ve ripped. 

Also, if your “real” gloves get bloody, you’ll need to 
clean and disinfect them after the SAR mission. 

You can wear medical exam gloves, several sizes 
larger than you usually wear, over your leather gloves, 
which will protect your leather gloves as well as your 
hands from blood-borne pathogens.

You can get sturdier medical exam gloves with tex-
tured gripping surfaces, which are much less susceptible 
to ripping, though they are more expensive.2

Protection from Rope Burns

Rope burns and abrasions can be nasty, and can rip the 
flesh off your hands. And bloody, oozing palms and fin-
gers aren’t much good for holding firmly onto the rope 
to control a rappel or litter lowering. 

So gloves (or mittens when it’s really cold) are a good 
idea when you’re doing ropework. 

Some gloves and mittens are also sort of slick and 
don’t grip the rope well; the palm and palmar side of the 
fingers should be of leather or an artificial leather that 
will grip a rope well. 

For summer, you can get specially-designed ropework 
gloves that have leather on the palm and palmar side of 
the fingers. They often have fabric rather than leather 
on the back to keep your hands cooler. Many of them 
also leave the ends of your fingers exposed, making it 
easier to tie knots and rig gear with your gloves on. They 

2 One example is the MED-RESQ GRIP gloves, available from https://
www.phs-products.com/.

https://www.phs-products.com/
https://www.phs-products.com/
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are more expensive than hardware-store leather work 
gloves, however. Plain leather work gloves will suffice.

Some who teach ropework and knots insist that you 
always tie knots with gloves on. I have nothing against 
learning to tie knots with gloves on; sometimes it’s very 
cold out and if you tie knots without gloves on you will 
get frostbite. However, during the summer, there is no 
reason for experienced SAR team members, whether 
in training or during operations, to tie knots with full 
leather gloves on, it just slows things down. though if 
you have those fingerless leather gloves. 

Once you’ve learned to tie knots with gloves on, we 
can think of nothing that promotes safety from tieing 
knots with full leather gloves on.

Some suspect those who insist on it are either sadists 
or following some bizarre religious doctrine. And they 
seem to be the ones with those expensive fingerless 
leather ropework gloves that make it easy to tie knots 
with your gloves on. Or get paid to teach people how to 
tie knots with thick leather gloves.

Protection from Injury

In the mid-Appalachian region, the major danger to 
your hands on searches are thorns. There are various 
words used to describe such bushy plants: brambles 
(particularly in the UK and Ireland), jagger bushes (in 
Pittsburgh and the surrounding area) or sticker bushes 
(the US mid-Atlantic). Regardless of what you call them, 
blackberry, multiflora rose and greenbriar are bushes 
that have thorns on them. While they are neither poi-
sonous or a direct threat to your life, they have so many 
thorns, that trying to force your way through them can 
cause so many superficial scratches that you can bleed 
to death via the “death of a thousand cuts.” Just kidding 
about the death part. I think. But those scratches can 
cause infections that require medical attention. 

Various solutions have been suggested to this 
problem by those who have suffered hundreds if not 
a thousand such cuts. A brush-cutter (like a weed-
whacker but with a metal blade). A full suit of mediæval 
armor. A bulldozer. But usually less-drastic measures 
are enough. Some carry a serrated knife on their pack’s 
shoulder strap, not for defending against black bears or 
coyotes, but for cutting through multiflora rose stems. 
Some will even carry a machete, and as discussed back 
in Allegheny Front and Allegheny Plateau on page 62, 
the safest and best machete is called a Woodman’s Pal. 

For your arms and legs, tough pants and tough 
long-sleeved shirts, even in the summer, protect you 
fairly well there, especially because you tend to use your 
hands to pull thorny stems away from your arms and 

legs, and step on the base of the stems to bend them 
away from you. 

And if you use those nice fingerless leather ropework 
gloves with the fabric back? Or the cheaper Bucket Boss 
(old name)/ leather-palm, fabric-back work gloves? The 
back of your hands will get torn to shreds. You need 
full-leather gloves.

Thick full-leather work gloves will work well, but 
are a bit heavy and provide poor dexterity for grab-
bing those thorny stems. I’ve found that relatively-thin 
unlined deerskin Gunn Cut leather motorcycle gloves 
are available at amazon.com for about $20, and they 
work great for protecting your hands from thorns. 
They allow much better dexterity than full-leather work 
gloves. I stab the gloves’ wrist with a knife to make a slit; 
that way, I can attach them to a belt loop or belt with 
a minibiner when I don’t need them. These gloves also 
work well for ropework.

It’s minor compared with the danger of thorns, but 
you can get blisters on your palm and fingers from sim-
ply carrying a litter a long way. Any type of glove will 
help prevent such blisters, but you have to remember to 
wear them while carrying the litter.

Protection from Cold 

For spring and fall in the mid-Appalachians, you need 
insulated gloves. Not all the time, but often enough you 
should have them readily available. 

In these days of touchscreen cellphones and other 
devices, gloves and mittens that work with touchscreens 
are very desirable, especially for search and rescue. 
Many manufacturers make gloves that are touchscreen-
compatible. But finding well-fitting touchscreen gloves 
with rugged leather or similar palms suitable for rope-
work is harder, and they are generally more expensive.1 

For winter gloves, fit/tailoring is very important. Not 
only does it affect your dexterity (your ability to do 
things with your hands with gloves on), it affects how 
well the gloves will protect you from the cold. 

My daughter, my wife and I got some new well-insu-
lated waterproof gloves from a well-known and reputa-
ble manufacturer that seemed to fit and wore them on a 
long all-day hike where it was right around freezing and 
mixed rain and snow all day. (See the picture October 
2011, Mill Prong Trail, Shenandoah National Park on 
page 97 for what the start of the hike looked like.) 
The gloves were indeed stretchy, but not very stretchy, 

1 Outdoor Research makes a Sensor line of gloves, one of which has 
leather palms and fingers (Stormtracker Sensor Gloves as of 2021). They 
are more expensive than some competitors, but worth it. These are my 
family’s go-to general cold-ish weather gloves for any outdoor activity 
including cold-weather ropework.
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Mittens

Top Left:  
These inexpensive basic mittens protect from cold better than gloves and have an artificial-leather palm that will grip rope well.

Top right:  
These leather-palm high-end mittens also are anatomically curved and have dividers between the fingers and allow better dexterity. They also have 

an elastic cuff drawstring that can be opened and closed with mittens on, and a zip pocket on the back for a chemical hand-warmer hot pack.

Bottom:  
as with the mittens at top right, they waterproof-breathable mitten shells have an adjustable strap across the back of the hand and 

an elastic cuff drawstring that you can open and close with mittens on. They also have (removable) “keepers” for putting around your 
wrist to let them dangle when temporarily taking them off. They also have small loops to make pulling them on easier. 
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and the glove fingers were so tight on our fingers that 
it cut off circulation and we all almost got frostbite. We 
ended up throwing those gloves away and getting new, 
better-fitting and not-quite-so-stretchy winter gloves. 

For deep winter, gloves are simply not warm enough. 
You can get mitten shells to go over your gloves, or mit-
tens instead of gloves, with or without inner liner gloves 
for your mittens.

There is one quick-and-dirty alternative, if your arms 
are short enough compared to your shell jacket’s sleeves. 
You can pull your shell jacket’s sleeves down over your 
gloves. My daughter calls this “sweater paws.”  Sweater 
paws are OK for trail hiking. If need my hands out sud-
denly, for instance if you trip, you stretch out your arms 
and your gloved hands pop out, ready to catch you. 
Depending on your gloves and your jacket, you might 
be able to do sweater paws with your gloves on.

Sticking your gloved or ungloved hands into your 
pants pockets or parka handwarmer pockets will help 
keep them warm, but at the risk of tripping and land-
ing on your face because you can’t get your hands out 
quickly enough. Not a good idea unless you’re walking 
on a city sidewalk or wide and level trail.

And sometimes you need your hands out all the time.  
You may need to pull aside branches when bushwhack-
ing off-trail. Or for clambering over rocks. Or, you may 
be spending a lot of time talking on the radio, or using 
your compass, GPS or smartphone GPS app. 

Another thing you can do as a temporary hand-
warming expedient, either in gloves or mittens, is to pull 
in your thumb and put it in the middle of your palm. 
For mittens, where your thumb is sticking out all by 
itself and tends to be colder than your fingers, this may 
be enough to keep that thumb warm.

Or, in gloves or mittens, even those with finger tubes 
(discussed below), you can pull your thumb and your 
fingers into the main portion of the glove or mitten and 
ball them up into a fist. When footing is uncertain, this 
is safer than having your gloved/mittened hands in your 
pockets. At least when you fall, you will catch yourself 
with your fists rather than your face; not as good as 
catching yourself with your opened hands, but better 
than using your face. 

Another option for situations where your gloves just 
aren’t quite warm enough but you need your hands 
out of your pockets most of the time: you can put 
waterproof-breathable mitten shells over your touch-
screen gloves. This will keep your hands as warm as a 
pair of fairly-good mittens. In the winter, when it’s cold 
but not that much below freezing, I keep a pair of such 
mitten shells in my glove pocket, ready to pull on over 
my gloves if my hands get too cold. I have the Outdoor 
Research Revel Shells, which have most of the features 
of a good mitten listed below. But if you are looking 

for something (a) cheaper or (b) ultralight, you can get 
some simple basic mitten shells with almost none of 
these features, such as the REI Minimalist GTX Mitts, 
for much less. 

For colder weather where you don’t expect that your 
touchscreen gloves will ever be warm enough, usually 
when it’s well below freezing, you can switch to mit-
tens. A pair of mittens is easier to manage than a pair of 
mitten shells over a pair of gloves and gives you better 
dexterity. 

When looking for winter mittens for SAR, there are 
many optional features you might look for. While cheap 
basic mittens are better than gloves, these features will 
make you happier with your mittens; although we are 
sure people will have their own opinions, they are more-
or-less in order with most important first. 

 ◆ Leather or similar palms suitable for ropework
 ◆ Touch-screen compatible
 ◆ Anatomically-curved mittens, shaped like your 

slightly-curved fingers when at rest: this provides 
much better dexterity, especially if they are very 
curved, almost like claws

 ◆ Elastic wrist cinches that you can tighten and loosen 
with the mittens on.

 ◆ Dividers between the fingers (“finger tubes”), as this 
keeps the palm of the mitten right against your palm 
and provides significantly better dexterity

 ◆ A strap across the back of your hand that you can 
tighten, this provides better dexterity by keeping the 
palm of the mitten up against the palm of your hand, 
at least a bit

 ◆ Attachment points for a mitten cord1 
 ◆ Detachable wrist loops2

 ◆ A small zipper pocket on the back that can hold a 
small chemical heat pack hand-warmer

 ◆ Loops to aid in pulling on the mittens (these are nice 

1 A mitten cord is a length of thin (maybe 3 mm) accessory cord that 
runs from one mitten, up through one sleeve of your shell parka, then 
down the other sleeve to the other mitten. This way, when you take off 
your mittens, they are dangling from this cord. You stand with your 
arms outstretched and use your accessory cord to measure from the 
tip of your left middle finger to the tip of your right middle finger. Cut, 
melt the ends in a flame, tie an small overhand loop in each end, and 
attach a small plastic S-biner to each loop. If you search amazon for 
mitten cords, all you find is ones with suspender clips for kid’s mittens; 
you’ll need to make your own. 
2 A wrist loop allows your mitten to hang from your wrist when you 
take it off. They usually have a way to tighten them on your wrist even 
with your mittens on. Opinion is divided on which is more klunky 
and irritating, a mitten cord or wrist loops. If your shell jacket has 
velcro wrist tabs, you can attach the wrist loops to them, which is a bit 
less klunky than having them around your wrists. But when it’s very 
cold out, and it’s after dark, or you’re on XC skis or snowshoes and it’s 
hard to bend over and pick up a dropped mitten, they are worthwhile. 
In deep winter, losing a mitten may mean losing a hand to frostbite. 
However, if you carry a spare pair of dry socks in your pack, which is 
always a good idea, they can serve as improvised mittens. 
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on winter gloves as well)
 ◆ Fuzzy stuff on the back to wipe your face when your 

nose is running and your eyes are watering from the 
cold

 ◆ Extra hard padding across the knuckles1 to pad them 
when you fall on them

Do not underestimate the difference in dexterity 
between “standard” mittens and anatomically-curved 
mittens with finger tubes. It’s night and day. (Or maybe 
night and an overcast day, with fingerless gloves being a 
sunny, cloudless day.) 

You can get touchscreen mittens, for example, the 
Seirus Soundtouch Prism Mitt. They are very warm mit-
tens, but they don’t have finger tubes and are harder to 
use to handle ropes (or anything for that matter) than 
mittens with finger tubes. With these touchscreen mit-
tens, it’s easy to use your thumb on a touchscreen, but 
almost impossible to use a finger on the touchscreen 
effectively, for example to use your thumb and a finger 
to zoom out on a smartphone GPS app. 

Swany makes a particularly nice finger-tube mitten 
(X-Change Mitt as of 2021). The earlier versions were 
not touchscreen compatible, but the most recent – and 
similar-looking – version has a touchscreen-compatible 
thumb but not the conjoined fingers. But they retail for 
$115.

And we’re not sure that even a finger-tube mitten 
with a touchscreen palm/fingers would work effectively 
for two-finger (thumb and finger) touchscreen gestures, 
but then we haven’t been able to try. You can try to 
cup the phone in both mittens and use both thumbs to 
pinch-zoom. It seems to take some practice. When I do 
it I have to work very hard not to drop my phone. 

For very cold weather, I have a pair of those Swany 
finger-tube mittens two sizes larger than I usually wear 
(unfortunately without the touchscreen thumb). This 
leaves some room for a pair of somewhat thick liner 
gloves, making them warmer than mittens without 
liner gloves. Amazon’s house brand Aegend makes nice 
touchscreen-suitable, but not ropework-suitable, liner 
gloves for wearing inside mittens, and that’s what I use.2 
I can pull off my mittens and then use those liner gloves 
on my cellphone, presuming I kept my cellphone some-
where deep in my layers where it stays warm enough 
to still work. If you get thinner liner gloves, you may be 

1 “Knuckles” refer to finger joints. If you are medical student or have 
to know anatomy for some other reason, these are called, from the tip 
of your finger to your hand (distal to proximal): the distal interpha-
langeal joint (DIP), the proximal interphalangeal joint (PIP), and the 
metacarpophalangeal joint (MCP). Here, we are referring to padding 
over your MCPs. 
2 Aegend Lightweight Running Gloves Warm Gloves Mittens Liners… 
and a continued run-on sentence for the name.

able to get by with mittens just one size larger than you 
usually wear. 

You can also (for only $450!) get a pair of Seirus mit-
tens that have a rechargeable battery-powered heating 
element on the back of the hand and fingers, probably 
worthwhile for working the North Slope of Alaska, but 
a bit of overkill for a mid-Appalachian winter. Many 
mittens, including the Swany finger-tube X-Change 
mittens, have a pouch there for an iron-type chemical 
hot pack, which is more reasonable if you only occa-
sionally need such a handwarmer, as is likely the case 
in the mid-Appalachians. If you have mittens with such 
pockets, you can use a pair of scissors to carefully cut 
the outer packaging of a pair of iron-type handwarmers 
in half, and put one, unopened, in the pouch of each of 
your mittens. They don’t add much weight or bulk, and 
you’ll know right where they are. And easily be able to 
take them out, open the outer packaging, and put them 
right back in your mittens. They last many hours, and 
should get you through most search or rescue tasks.

As with all outdoor gear, the better mittens and gloves 
cost more. Remember to check local outdoor stores 
for used gloves and mittens, And check for pro deals 
through your SAR team.

Headgear 

Hats

People tend to be opinionated about hats. Very. Theirs 
and others. Some also get attached to their hats. Some 
people hate to wear hats altogether, perhaps because 
they look ridiculous with “hat hair.” So be it. I put my 
opinionated musings about hats in a sidebar. You can 
post that page up on the wall and throw darts at it if you 
wish.

A couple of general observations about hats. In warm 
weather, a hat with a brim all the way around provides 
better protection from sun and rain than a baseball-type 
cap. And when its warm-ish and it’s raining, a full-brim 
hat provides better situational awareness than the hood 
of a rain jacket: better hearing and better peripheral 
vision.

Pro tip: if you’re out in the rain with a hooded rain 
jacket with the hood down and wearing a Tilley-style 
full-brim hat, cinch the jacket’s hood drawstring down 
tight. That way it hugs the back of your neck, protecting 
it from rain, and also keeping your hood from filling 
with water.

In cold weather, an insulated baseball-type cap, with 
only a front visor/bill/brim, unlike a full-brim hat, 
provides some protection against sun in your eyes. But 
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Hat Hates (and Loves)

What follows is my personal take on hats. I suspect you will disagree, 
perhaps vehemently, with at least one thing that I say. C’est la vie.

For a warmer-weather full-brim hat, the justifiably famous Canadian 
Tilley hat is probably the best. They have a longer-than-lifetime guaran-
tee; you can will them to your descendants and the guarantee carries 
over to your descendants. If one wears out (I’ve worn out a couple 
but then I’ve had at least one for on the order of 40 years) they will 
replace it. It’s good for rain and sun. They have replaced hats that were 
eaten by elephants. It has shoelace-type straps for under your chin and 
under the back of head that will keep it solidly on your head during 
gusts. They tuck up inside the top of your hat when not needed. They 
have a longer-than-lifetime guarantee: will yours to your descendants. 

Tilley sells nylon models with mesh vents at the top but I’m still very 
attached to the original cotton duck T3 model. Duck is like canvas but 
with finer threads. After a while, it conforms to the sized of your head, 
which happens less with the nylon hats. 

I once was at Disney World and one of the guys driving one of the 
boats had a uniform hat on that looked like a Tilley. I asked him if it 
was one. He laughed. “Disney is too cheap to issue us a Tilley!” Tilley 
hats are more expensive than the cheap knock-offs but worth it. 

This is likely to be more controversial than with the justly-famous 
Tilley hat, but the best hat ever made was the now-extinct second-
generation Outdoor Research (OR) Rando Cap. It is (was) a Gore-Tex 
baseball-cap type hat with a very thin fleece lining. 

The relatively small brim is firm enough to retain its shape while it’s 
on your head but folds up easily so the hat fits in your pocket. It has 
Gore-Tex, fleece-lined ear flaps that fold up out of the way when you 
don’t want them, either because your ears are getting a bit warm or 
because you want to hear better. Unlike previous similar Outdoor 
Research caps, including the first-generation Rando Cap or other com-
peting ear-flap caps, these flaps cup your ears so that the wind doesn’t 
get under them to your ears. I’ve found most other brand or model ear 
flaps (or even the original Rando Cap design) only work to keep your 
ears warm when the cap’s under a hood: they just don’t conform to 
your head and the wind blows around the edges to your ears.

The successor to the Rando Cap, a customer service rep told me, is 
the Prismatic Cap. It has a bigger brim that is stiff, and the only way I 
found to fold it up and get it into your pocket is this. Bend the brim in 
half, then fold that bend back and forth 200 times, so that you can fold 
it in half to get it into your pocket. It doesn’t fold up nearly as small as 
the Rando Cap; folded, it’s about twice as big. And I find that the brim 
is so stiff that the back corners of it dig into my head, especially if I 
have a hood over it.

The Prismatic Cap has thinner ear flaps with stretchy piping on the 
edges, which do cup your ears pretty well. But those elastic edges pull 
up my earlobes and twist them, unlike the earflaps on the Rando Cap. 
The very-flexible ear-flap material is moderately windproof, if not so 
much as the Gore-Tex flaps on the Rando cap, and likely not nearly as 
waterproof. The Prismatic Cap has a thin wicking liner inside it, but 
only about half as thick a lining as the Rando Cap. The Rando Cap’s 
lining is pretty thin but it still is warmer than the Prismatic Cap. 

With both of these caps, you can fold the earflaps up inside the cap, 
which makes it a bit smaller on your head, but protects the flaps from 
getting wet in the rain. On both caps, you can also fold the earflaps up 

on the outside of the cap, which I do most of the time. And you can do 
this without taking off the cap, while walking.

Speaking of folding up hats, when the Rando Cap is folded up in your 
pocket, it’s a small, wrinkled, shapeless black mass resembling a large 
prune. And when you unfold it and put it on your head, it’s a larger, 
shapeless, wrinkled black mass. Not nearly as stylish as the Prismatic 
Cap, but a lot more useful. Although, if you flip up the ear flaps it does 
makes you look like a somewhat-bedraggled soldier on board the Star 
Wars Deathstar. 

If you can’t find a used Rando Cap cheap, look for something that has 
the same features that make my old Rando Cap a great winter hat.

Outdoor hat manufacturers are always innovating with new materi-
als and new techniques. Outdoor Research is a notable purveyor of 
outdoor hats and innovator. When I checked their website for men’s 
hats just now, there were 88 (eighty-eight) models. 

Sometimes, their innovation means replacing a great hat (the Rando 
Cap) with a semi-sucky successor (the Prismatic Cap). But manufac-
turers do come up with new and interesting hats all the time. A nice 
newish winter hat is the Outdoor Research Frostline Hat. Like the 
Rando Cap, it’s made of a waterproof-breathable material, and has 
a polyester fleece lining. The lining is thicker and warmer than the 
Rando Cap. It has a small visor on the front that is flexible and flips up 
or down at need. Unlike the Rando Cap visor that sticks out forwards, 
the Frostline’s visor is almost touching your forehead, but it does 
help keep sun and snow out of your eyes. Baseball-cap visor purists 
will probably not approve. It also has earflaps, but, unlike the Rando 
Cap, the earflaps extend to under your chin, where you use Velcro to 
fasten them together. Or, you can fasten those long earflaps over the 
top of the hat using the Velcro; or, better, fasten them behind your 
head, and depending on whether you fasten them above or below the 
drawstring toggle there, the earflaps cover your ears entirely, or some 
of the earflap covers the top of your ears without interfering with your 
hearing and thus situational awareness.

It’s much easier to flip the Rando Cap earflaps up and down than to 
do the same with the Frostline Hat.

I would be tempted to cut off those flaps so that I don’t have to deal 
with the Velcro. And I don’t have to have to deal with the Velcro on one 
of the flaps sticking to the collar of my sweater. But…The left earflap 
has a zipper on the outside. And if you unzip the zipper, inside is a 
stretchy fabric facemask that you can pull across your face and Velcro 
to the other earflap. It is thinner than the Seirus Neofleece Combo 
Scarf facemask mentioned in the section on facemasks, but is stretchy, 
and it seems to work very well as a rebreathe flap to keep you warmer, 
and protects fairly well against wind. And there is no reason you can’t 
put a more traditional facemask over it for extra warmth and frostbite 
protection. Getting the facemask rolled back into the pouch can be 
done with difficulty with one hand, but zipping up the pouch takes two 
hands or even taking off the hat first, as the thin flap over the zipper 
often gets caught in the zipper. 

The Rando Cap is still my favorite all-round coldish weather hat. But 
for really cold weather, the Frostline Hat is… much as I hate to admit 
it… a better hat.

Keep an eye on outdoor hat manufacturers as they continue to work 
on producing the perfect earflap.
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unlike a full-brim hat, you can pull your shell’s hood 
over it when you get cold. When you are wearing this 
insulated cap, your head won’t be as cold as without the 
cap, and thus you can keep your hood off more often for 
better situational awareness (again, hearing and periph-
eral vision). 

Speaking of cold-weather hats, an old outdoor saying 
is “if your feet are cold, put on a hat” (no, not on your 
feet, on your head!). The point being that what makes 
your feet cold is not so much heat lost from your feet, 
though that is certainly a consideration. No, when your 
core gets chilled, you retain heat in your core to keep 
vital organs such as heart and brain at a working tem-
perature. If you insulate your core – for example by put-
ting on a hat – your body will move the extra heat from 
your core to your toes. A better take on this maxim, 
though not nearly as pithy: “If your feet are cold, or your 
core is getting chilled, put on a hat, a facemask, and an 
extra core insulation layer.”

If you have an insulated baseball-type cap with flaps 
that can be flipped down to cover your ears, that keeps 
your ears warm without flipping up your hood, and pre-
serves your peripheral vision compared with flipping up 
your hood. Ear flaps interfere with hearing, to a degree, 
but not so much as flipping up your hood. The best ear 
flaps are ones that you can (a) flip up and down without 
taking off the hat, and (b) that you can flip up and down 
with one hand.

While a winter hat can probably fit in a pocket, a full-
brim summer hat simply won’t fit fully in a pocket. And 
you will want to take it off and put it on. If you’re too 
hot, and it’s neither raining nor sunny, you take it off. If 
you go out into the sun, or it starts raining, you put it 
back on. 

You may be able to curl it up and stuff it partway into 
your thigh cargo pocket. But when you’re traveling off-
trail, the first multiflora rose branch you brush against 
is going to steal it right out of that pocket. You can try 
stuffing it between your upper back and the top of your 
pack, like people like to do with their ice axes. This is 
another sure way to lose it.

If you have a Tilley-style hat with those shoestring 
straps for keeping it on your head in a windstorm, you 
can clip those onto a minibiner somewhere on your 
pack. This, however, has some disadvantages. First, the 
straps get stretched out so they are no longer adjusted to 
fit your head. Second, the hat is always flopping around 
all over the place, and always in your way.

The solution is shown in Clipping a Hat to your Pack 
on page 160. Key observations that led to this method 
include the following.

S-biners and minibiners don’t work well, as they often 
have little notches on the gate the prevent you from 
easily slipping the hat attachment loop on and off of the 

Rando Cap with Earflaps Down
Earflaps curve and cup the ears; this is a second-generation 
cap. Note also now it still looks a bit like a wrinkled prune.

Rando Cap Folded
Appearing somewhat like a wrinkled prune, it 

is suitable for placing in a small pocket.

Rando Cap with Earflaps Up
Note how it still looks a bit like a prune, but more like a 

somewhat-bedraggled trooper on the Star Wars Deathstar. 
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S-biner or minibiner. Instead, get a device known as a 
lobster-claw clip; these are designed to emphasize ease 
of clipping in and clipping out rather than security. But 
I’ve never had a hat come off of one unless I wanted 
it to. The ones used in the pictures are Uxcell marine 
grade stainless steel 1.57”/40 mm spring clips; they don’t 
specifically name them lobster claw clips, but that’s what 
everyone calls them. You can order them from amazon.
com.

The key to attaching them to your packstrap is to use 
small split rings. You can get these at your local hard-
ware store. Tip: a small flat-blade screwdriver, such as 
on a Swiss Army knife, makes it much easier to get the 
split ring open enough to get on your packstrap.

Hoods and Balaclavas

Since at least Mediæval times, people wore separate 
hoods to keep their heads and necks warm.1 In English, 
starting about 150 years ago, a particular version of these 
took form. People started calling them Balaclavas. That’s 
because people in Britain knitted them and sent them to 
soldiers, who wore them at the Battle of Balaclava dur-
ing the Crimean War. These particular hats/neck gaiters/
ski masks were the definitive winter outdoor hat for over 
a hundred years. When I started climbing and winter 
hiking back in the 1960s, everyone used a Balaclava in 
winter.

A Balaclava is a wool (or wool-synthetic) hat that 
used to be the standard for mountaineering but is hard 
to find now. When you shop for balaclavas these days, 
you mostly find a pullover hood with a hole for your 
face. The older and more traditional style, which is hard 
to find but still findable, has the wool from the face hole 
folded up at the top of the hole to form a brim. It is easy 
to fold the balaclava up inside itself (search YouTube for 
“folding a wool balaclava”) to form a hat, which worked 
much better with the older and more traditional wool 
balaclavas; they were made of a thick, sweater-thickness 
of wool, with no Spandex or similar fibers. When you 
have it folded up on top of your head and you get cold, 
you can simply pull it down to shelter your neck. After 
wearing it folded up as a hat this way for a while, it 
will develop a folds that make it easy to fold back up 
into this configuration, sort of the wool equivalent of 
memory metal. You can pull the bottom of the face hole 
up over you nose to provide more warmth as a rebreathe 
flap; we’ll talk about this more later. 

There are more modern high-tech-ish alternatives, 
but my wife still prefers the older style balaclava. My 

1 https://www.youtube.com/watch?v=_XvEK6d9hEM

Clipping a Hat to your Pack
(Top) Tie a small loop of thin accessory cord through the grommets

(Bottom) clip that loop, inside the hat, onto a lobster claw clip attached 
to the bottom of your shoulder packstrap with a split ring

https://nahttps://www.youtube.com/watch?v=_XvEK6d9hEMm05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_XvEK6d9hEM&data=02%7C01%7Ckconover%40pitt.edu%7Cdd4c5602011f4f073d9e08d77f653481%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637117944956897639&sdata=RfSmmkhodDwxhwx%2FS1WYxokOCb%2BxwiH0d4Bnn2ZYSMQ%3D&reserved=0
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wife now has terrible separation anxiety if she can’t find 
her balaclava. 

They are hard to find these days, but some people 
(including my wife) swear by them, and refuse to be 
parted with them during the winter. They also refuse to 
use any kind of new-fangled neck gaiter/hat, such as the 
Buff neck gaiter/hood that seems quite popular these 
days. 

I’ve switched to an Outdoor Research Rando cap 
(similar to, but not as good as, their current Prismatic 
cap) paired with a Seirus Neofleece Combo Scarf 
facemask instead, as being more flexible, and the cap 
provides better protection against wind and rain (it’s 
Gore-Tex). But, you won’t go wrong with a traditional 
wool balaclava for the winter.

Any shell jacket with a hood should have a draw-
string to keep out the wind. Over the decades, some of 
my shell jackets have had just elastic around the hood 
instead of a drawstring and I’ve hated it. Unless it’s a 
duvet to be always worn under a shell whenever there’s 
any significant wind, just elastic around a hood is a bad 
idea. 

A drawstring in the back of the shell’s hood is a good 
idea, too. Getting a shell jacket with one usually costs 
more, and it makes the jacket a bit heavier and bulkier 
but it’s worth it. By tightening this drawstring, you can 
pull back the edges of the hood to improve your periph-
eral vision, when that’s more important than protection 
from a side wind. And that means better situational 
awareness.

Some jacket designers have cleverly figured out how 
to make a drawstring in the back of the hood pull back 
the edges of the hood to improve your peripheral vision 
and tighten the opening around your face. It seems to 
be mostly on ultralight windshells, such as the later ver-
sions of the Arcteryx Squamish Hoody; it seems to work 
pretty well, but not quite as well as two separate draw-
strings as found on more heavy-duty jackets.

Facemasks

In SAR, we carry packs full of stuff around all day. So, 
we’re sort of like long-distance backpackers, trying to 
minimize the weight and bulk of our packs without 
sacrificing any of our creature comforts. Maybe we 
aren’t like those Appalachian Trail through-hikers who 
cut the margins off their maps and the handles off of the 
toothbrushes, but still, for our cold-weather clothing, 
we look for items with the best warmth-to-weight and 
warmth-to-bulk ratios.

The second best warmth-to-weight ratio is, we think, 
an ultralight windshell. But the best warmth-to-weight 

ratio is, a facemask. That’s because a facemask functions 
as a rebreathe flap.

A lot of the heat we lose in cold weather (and the 
water we lose), even in the mild cold of spring or fall, 
comes from evaporation of water from our respiratory 
passages. At the end of the trachea, bronchi and bron-
chioles (larger and smaller tubes) in our lungs there are 
little sacs. These alveoli are the places where oxygen and 
carbon dioxide are exchanged between the air that we 
breathe in and our blood. Alveoli can’t tolerate dry air 
as it will damage them. So the dry air we breathe in gets 
humidified by the air passages – nose, throat, trachea, 
bronchi and bronchioles – as our lungs suck it in. And 
then when we breathe out, we lose all of that water, and 
the warmth it carries with it. 

A rebreathe flap is something over your mouth and 
nose that captures some of this moisture and warmth 
each time you breathe out, and warms and humidifies 
the air as you breathe in. It serves as an extension of 
your upper respiratory tract’s humidifier function. It 
can make a major difference in how warm you are, and 
is usually easy to get on and off to adjust for chang-
ing conditions. It not only keeps your face warm, but 

 

Copper-Mesh Rebreathe Flaps

The best rebreathe flaps are facemasks that integrate a pad of copper 
mesh; each time you breathe out, this holds more water than a standard 
facemask. I have a couple, but they’re heavier and bulkier than a stan-
dard facemask, and overkill for most mid-Appalachian winter weather. 

I only use mine when it’s far below freezing. I have one that’s a simple 
facemask with a wide-stretchy strap that Velcros at the back of my neck, 
and one that’s a thin, stretchy insulated hood. There is no question in 
my mind that the copper mesh in these do work significantly better than 
a simple facemask. 

Other than bulk and weight, the main problem I have with both of these 
is that they just aren’t very good facemasks. They don’t fit over your 
nose very well; there’s a triangular bit that sticks up in front of your 
nose, but it doesn’t conform to it at all. My solution to this is to put on 
the copper-mesh rebreathe flap, then put my favorite Seirus Neofleece 
Combo Scarf facemask over it. This facemask is more anatomically 
shaped and it forces the copper mesh masks’s nose piece to conform to 
your nose. This blocks the wind, and also makes more of your breathing 
go through the copper mesh.

My copper-mesh masks are made by a company called PolarWrap, 
which as far as I can tell, is the only company that makes them. 

Unless you plan to spend a fair bit of time outside when it’s down near 
zero, one of these copper-mesh facemasks is a bit of overkill. I keep 
mine in the pocket of my expedition-weight very-thick down parka, which 
is in my truck only in deep winter.

But when it’s really cold and I use one of them I can really feel the 
difference.
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by decreasing evaporative heat loss from your lungs, it 
keeps your core warm. 

It also helps your body conserve water. Because it’s 
such a pain to drink water in the winter, and because we 
lose so much water with every steaming breath, dehy-
dration is a real problem in winter, decreasing our effi-
ciency. And a rebreathe flap will therefore make you less 
likely to get dehydrated, Using a rebreathe flap decreases 
this, and improves your aerobic “cardio” performance in 
winter.1

You can pull your clothing up over your nose, but this 
gets exhaled moisture into your midlayers, decreasing 
their insulation value, so it’s best to have some alterna-
tive. A rebreathe flap can be something as simple as a 
scarf  that you pull over your mouth and nose, or a neck 
gaiter like a buff can do the same thing.

A buff is a stretchy cylinder of wool or artificial 
fiber that you can wear as a neck gaiter, as a facemask/
rebreathe flap, or as a hat. Some experienced out-
doorspeople I know swear by them; I’ve played around 
with one but always reverted back to a Velcro neoprene 
facemask as it’s easier to get on and off at need.

A Covid-type mask works as a rebreathe flap, and is 
very light and small. But it doesn’t protect your nose and 
lower face from cold, and from frostbite danger, nearly 
as well as a “real” cold weather mask. And the cold 
weather type of masks that we recommend also have 
fleece that wraps around your neck. 

Even though it’s not designed as a rebreathe flap, a 
standard winter facemask with small breathing holes in 
it provides a very noticeable rebreathe-flap effect. 

Neoprene is important for the face portion as it’s 
so windproof, but fleece is fine for the side and back, 
as it’s more stretchy and comfortable, and if wind is a 
problem, you’ll have your shell’s hood up to cover it. A 
Velcro connection in the back makes it easy to get on 
and off without stopping. While neoprene or some other 
windproof material all over might seem better, it makes 
it thicker, less flexible, and less likely to fold up and fit in 
a pocket.

I keep one in the chest pocket of my jacket in almost 
all colder weather. If you have it over your face and you 
get a bit too warm, you can pull it off your face but leave 
around your neck as a sort of scarf or muffler, or take it 
off entirely and stuff it in your pocket.

If you’re wearing glasses or sunglasses, you can pull 
the mask off your nose so it’s still over your lips and 
lower face. This helps prevent your glasses from fogging, 
and keeps your lower face warm enough that some of 
this warmth gets up to your nose and still protects from 
the cold pretty well. 

1 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5714069/

I’ve tried a bunch of different brands and models. 
My favorite for the past decade or two is the Seirus 
Neofleece Combo Scarf. 

Facemasks are also useful when it’s cold and windy, 
but you’re struggling uphill with a heavy load. Your 
body is sweating, and all your layers are open, but your 
face feels like it’s freezing, which indeed it may be. A 
facemask is the solution to this.

On the other hand, if you need a bit of warmth 
around your neck, but don’t want your face covered, you 
can put on the mask and then pull it down below your 
chin. It is much more practical than a scarf, but wearing 
it like this doesn’t look nearly as stylish. (Some might 
say dorky.) But the deer don’t really care. 

And now a backpacker, cut-the-handle-off-your-
toothbrush-to-save-weight type consideration: if you’re 
looking for a bit of clothing to keep in your pack for 
the best warmth-to-weight ratio and best warmth-to-
bulk ratio, a facemask is it, even if just for a bit of extra 
warmth during a summer overnight bivvy. (An ultra-
light hooded windshell is a close second.) Even on a 
short summer task with just a buttpack, I always have a 
thin modern balaclava that will serve as a rebreathe flap 
with me. Yes, you can call me paranoid.

One final story about rebreathe flaps. I have to admit 
a certain fondness for traditional wool balaclavas, as 
discussed above, having spent so much time in one. In 
particular, I remember one time when my wife and I did 
a spring backpacking trip of the Great Range Trail in the 
Adirondack High Peak Wilderness – our honeymoon 
– and it was very unseasonably cold for a few days: 
fourteen inches of snow the first day. We basically didn’t 
take off our balaclavas for days. At night, we turned 
them around so that they completely covered our faces 
and served as rebreathe flaps. This kept us much warmer 
at night. And when, in the morning, we turned our 
balaclavas around, that icy patch where we had been 
breathing was right on the back of our necks and served 
as an excellent motivator to get out of the sleeping bag 
and get moving and dry it out with our body heat. 

Helmets

Here’s a picture of my helmet. I use it for caving and 
cave rescue as well as above-ground rescue. 

My helmet is a relatively-cheap Petzl but it works fine.
I have done several things to dress it up. Some people 

think they are pretentious, and maybe they are, but they 
all serve important purposes.

First, recognition: in the dark it’s hard to tell who’s 
who. This applies to members of your team as well as 
others during multi-agency operations.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5714069/
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For members of my team who see my helmet all the 
time, it’s marked with my climbing/caving gear color 
code. For those who don’t know me as well, my first 
name is on the helmet, front and back.

My affiliation is on the helmet as well: a Mountain 
Rescue Association decal. And for cave rescue, a bat 
sticker, which is sort of a universal “I am a caver” signal 
to other cavers.

My medical training is on the helmet: a star of life 
and the words “emergency physician.” 

A second source of light: first I ran a cable tie between 
two of the vents, then attached a  light to that cable tie 
with two more cable ties. If I need to change the battery, 
I can slip it out of those cable ties and then slip it back 
in. (Third source of light for caving is in my cave pack.)

One of the things you want to get for your helmet is a 
helmet liner. I suppose you could use a regular balaclava 
or hat under the helmet, but a purpose-built helmet 
liner works better. Though you can likely get a $100 
brand-name liner made from pure recycled organic 
hemp or something, I opted for one of the $10-20 ones 
on amazon.com designed for construction workers. It 
works fine.

Most of the time in the mid-Appalachians, we don’t 
use our helmets, as most of the terrain is non-technical. 
And fastening your helmet to your pack so (a) it doesn’t 
fall off, and (b) it doesn’t flop around and (c) you can 
get it on and off easily is not a trivial problem to solve. 
Having your helmet flopping around just looks sloppy.

Here is a picture of how I finally managed it. The 
keys were (a) this pack, like many these days, has 
stretchy upper ice axe attachment points, and (b) I used 
lobster-claw clips and split rings just as for the Tilley hat 
described in Clipping a Hat to your Pack on page 160.

Adjusting and Organizing Accessories

As with layers, hats, gloves and mittens, and facemasks, 
are adjustable for changing conditions. “Adjustable” in 
this sense means putting them on and taking them off as 
conditions, both weather and your internal heat produc-
tion conditions, change. 

As with dogs, humans can, when needed, lose a lot 
of heat from their uncovered heads, particularly from 
the ears, and fron their paws (hands and feet). There 
are deep veins that connect the hands and feet to the 
core, bypassing the muscles in the arms and legs when 
needed. Taking off your boots to walk barefoot in the 
snow would work, but it’s a bit clumsy. But in winter, 
when you are going uphill and overheating and sweat-
ing, taking off your hat and gloves temporarily is a good 
way to cool down a bit. 

Helmet Rigged for Caving
Front: Petzl Nao headlight, side: Fenix E-11 penlight fastened with 

cable ties for when changing batteries or as a backup

Helmet Attached to Pack
Helmet clipped to pack with 40 mm stainless steel lobster claw 

clips, fastened to ice axe attachments with split rings.
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We aren’t like those Appalachian Trail through-hikers 
who try to do everything without stopping, because 
stopping slows you down. (I know young men who have 
tried to practice peeing without stopping during a long 
distance backpacking trip, with predictably unfortunate 
results.) But still, being able to minimize stops on a hike 
or SAR tasks is a good principle. 

The problem is not so much taking them off and put-
ting them on but being able to do this without stopping. 
And most importantly not losing them. Which means 
you need a place to put them, usually a pocket. Which 
is why your outer jackets, except maybe a summer 
windshell, shold have three pockets: two handwarmer 
pockets and one chest pocket. It allows you to organize 
your hats and gloves better, and be able to find them 
when you need them, without stopping. And, we hope, 
not lose them. 

Yes, in the winter we all sometimes pull off our gloves 
and stick them under our armpit when for a minute 
while we need extra finger dexterity, maybe to do some-
thing on our cellphones. But especially on search and 
rescue tasks, it’s a best practice not to do this, but to put 
them in your pocket and zip it up.

Reminder: even with the best intentions, we lose 
gloves and hats. Do you have spare gloves and/or mit-
tens in your pack? For you, or for a team member who 
loses one?

I spend a lot of time on short hikes with my dog 
(good preparation for short SAR tasks), and I am a 
big fan of having, in my pockets or my buttpack, a few 
things that are easily accessible and will warm me up 
without having to take off my buttpack or stop for any 
significant amount of time. And always having those 
things in the same pockets makes it easier to find them 
when I need them, usually without stopping. Which 
pocket I decided to put them is a bit arbitrary, but 
knowing where they are all the time is key. This sounds 
excessively OCD-ish, but it’s “a place for every accessory, 
and every accessory in its place.”

In colder weather, when I’m wearing a softshell jacket 
I carry:
 • Hat in the left hand-warmer pocket: Outdoor Research 
Rando Cap 
 • Gloves in the right hand-warmer pocket: Outdoor 
Research Stormtracker Sensor gloves (and in colder 
weather, in the pocket but beneath the gloves, a pair of 
Outdoor Research Gore-Tex Revel Mitten Shells)
 • Facemask in the left chest pocket: Seirus Neofleece 
Combo Scarf.

In summer or late spring or early autumn, I keep 
an ultralight hooded windshell (Arcteryx Squamish 
Hoody) in my left buttpack water bottle pocket. I can 
reach over with my right hand, grab it, pull it out of its 
pocket (it stuffs into its own chest pocket) and get it on 

without stopping.  It takes a bit of practice, but I can 
also get it off and stuffed back into its pocket and get it 
stuffed back into the buttpack water-bottle pocket, too. 
With a larger pack, though, I have to hand it to someone 
to put into a pocket on the pack, but at least I can get 
it stuffed into its pocket and ready to stuff in my pack 
while walking. 

My Everyday Emergency Kit1 lives in a buttpack that 
basically goes with my everywhere. Even in the summer, 
it has a thin balaclava and a thin pair of liner gloves. I 
can’t get them out without stopping, but they’re there in 
case I need them. 

1 http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf

http://www.conovers.org/ftp/Everyday-Emergency-Kit.pdf
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Other Outdoor Gear  

Most of the time you show up for a search, and it’s 
not all that far from your home, and it lasts for a day or 
so. No big deal.

But sometimes, you go to a search near your home, 
and it turns into one of those really, really big searches 
with hundreds of people and many different organiza-
tions. Or you respond to a search that’s getting really big 
2-3 hours from home.

In either case, you may be there for several days. So in 
selecting gear, not so much for your pack, but for your 
vehicle or big pack/duffle bag you throw in someone 
else’s vehicle, you might want to plan for this:
 • Tent (or hammock, as there are often trees from which 
to suspend a hammock in the mid-Appalachian area)
 • Sleeping bag
 • Sleeping pad
 • Extra food
 • Extra water
 • Stove and pots, plates, eating utensils
 • Changes of clothes, especially baselayer/underwear and 
socks
 • Toilet kit and toothbrush and toothpaste

Backpacking or Car-Camping Gear? 

If you’re already got car-camping gear, that’s fine. It 
will do you well when you have to camp at Base. But if 
you’re going to be buying some new gear, get lightweight 
backpacking gear.

That’s because you can use lightweight backpacking 
gear for car-camping at Base. But you can’t use car-
camping gear if you’re told to head out to a camp-in a 
few miles from Base, as has happened to ASRC mem-
bers over the decades. It costs more, but works as well 
if not better than car-camping gear. And, you can use it 
for either backpacking or car-camping. 

Or for bicycling from Norfolk to DC to Pittsburgh.

Packs 

Someone once came up with the idea that there is one 
standard size of SAR pack, with standard contents that 
you take on every training session and mission. Like 
other kinds of viral misinformation, this has spread 
widely. and experienced SAR people have to fight it on 
an ongoing basis.

There is a place for a full-size backpacking type pack 
(about 60-80 liters capacity).That is when you have to 
go do a camp-in somewhere deep in the backcountry. 
However, that is exceedingly rare in the mid-Appa-
lachians. But on most tasks, such a big pack is way 
too big, especially if you’re off-trail and tangling with 
rhododendron, multiflora rose and other jagger bushes. 
If you are going to head out off-trail on such a camp-in, 
however, an old external-frame type backpack is not 
suitable. The rhododendron bushes will laugh, grab the 
frame of your pack, and toss you and your pack back 
and forth like a volleyball. They have a much harder 
time getting a grip on an internal-frame backpack. They 
can still do it, it’s just harder for them. 

On the other hand, such a backpack is a reasonable 
way to store your “Base” equipment for a mission and 
carry it to or between vehicles. And you can use it to 
backpack along the Appalachian Trail, Tuscarora Trail, 
Laurel Highlands Trail or any of the other thousands of 
miles of backpacking trails in the mid-Appalachians. 

After that big sell for a big backpacking pack, full dis-
closure: a cheap big duffel bag works fine for your Base 
gear. For that matter, a couple of leaf bags will work. 

There is also a place for a lumbar pack (“buttpack” 
in common parlance, also fanny pack or bum bag). 
Especially for things like dog training or short tasks in 
nice weather, a large buttpack (10-15 liter capacity, which 
is still a lot smaller than a daypack) may be enough. 

Mountainsmith is justifiably the company most 
famous for their buttpacks, although you can find good 
buttpacks from other reputable outdoor gear manufac-
turers. The 13-liter Mountainsmith Day Pack, especially 
with the optional “strapettes” that go over your shoul-
ders, is used by a lot of SAR people on a regular basis. 

That said, the most common size for a SAR pack is 
not a backpacking pack or a buttpack, it’s a large day-
pack; some call it a “day and a half” pack. Capacity for 
such a pack is 25-30 liters.

My current and favorite-of-all-time SAR pack (I’ve 
worn out a bunch over the past 50 years) is a Marmot 
Kompressor Summit top-load 28-liter pack. It’s no 
longer available, but you can still find information about 
it and reviews of it online, and look for comparable 
packs. It’s also my standard pack for day hikes; I use the 
compression straps to cinch it down as it’s usually only 
half full for a day hike.

If it’s beautiful spring or fall weather, and the weather 
forecast is excellent, I’ll use my Mountainsmith 2020 
Day Pack instead. Even if the 13-liter capacity is a bit low 
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if you’re taking a bulky lunch, there are lots of ways to 
strap things onto the outside of the pack, including in a 
stuffsack strapped to the bottom. Recommendation: if 
you strap a stuffsack to the bottom of any pack, clip an 
S-biner or minibiner to the drawstring and clip it to one 
of the straps. That way, if it slips out of the straps, it hits 
you in the back of your legs and says, “you idiot, you’re 
about to lose me!” And if you’re going to strap clothing 
to a pack  like this, where there really is no room for it 
inside, it’s nice to stuff it in a waterproof stuffsack first. 
That protects if from rain and mud. 

While not as much a bone of contention as hats or 
Swiss Army knives/Leatherman-ish tools, the choice 
of pack is still very personal. In part, that’s because no 
one pack will fit comfortably on everyone’s back. The 
main component of this fit is the distance between 
your shoulders and hips. It’s helpful if you get a pack at 
a reputable outdoor store like REI so an experienced 
salesperson can help you find a pack that fits.

Like with trying on boots in a store, you should 
throw some bulky and heavy stuff in a pack and carry 
it around the store (or at home if you ordered it online) 
for a couple of hours before deciding that you’re going 
to buy/keep it. 

There is the question of top-loading versus lots-of-
zippers packs. The top loading people say, “It’s so easy 
to load with a small amount of gear, or a large amount 
of gear, and cinch it down so that it carries well on my 
back. I use different color stuffsacks to keep my gear 
organized. inside, so it’s easy to find what I need” The 
many-zipper people say “Look at how neatly I can keep 
my gear with all these zippered compartments! A place 
for everything and everything in its place! And I can 
unzip the main compartment to find what I need in 
there.” The top-loading enthusiasts say, “I can load extra 
team gear like a medical kit on a top-loading pack by 
just throwing it in the top of the pack, even if the lid 
doesn’t come all the way down.” The zipper enthusiasts 
say “I have long compression straps on this pack, I can 
attach as much extra gear as you!”

One note about zippers on packs: despite Uretek rain-
proof zippers being available, many pack manufacturers 
don’t use them. Instead they use toothed nylon YKK 
zippers with rain flaps. Why? Packs get abused a lot 
worse than garments, and the zippers with large teeth 
are just sturdier than Uretek zippers. 

There is something to be said on both sides, though 
being able to cinch a pack down is important; even all-
zipper packs usually have compression straps. If stuff is 
flopping around loosely in your pack, it can easily send 
you off-balance as you’re on handholds or rock-hopping 
across a stream. And, to strap on extra personal or team 
gear.

Many SAR packs are a combination, both top-loading 
and some separate zipper compartments.

Features to look for, in order of importance; “don’t 
buy a pack without this” items are in bold:

 ◆ Carries well on your back and feels like it fits right
 ◆ Comfortable shoulder straps
 ◆ Hipbelt to take some weight off your shoulder 

straps
 ◆ Sternum strap to keep shoulder straps in place
 ◆ Compression straps
 ◆ Pocket and feed-through hole for a hydration bladder
 ◆ Removable foam back support (can use as a sit pad 

or under a patient)
 ◆ Hydration bladder pouch with exit hole for its tube
 ◆ Zip pockets on hipbelt for snacks
 ◆ “Waterproof ” zippers
 ◆ A little strap on the front of each shoulder strap 

where you can clip on a radio.
 ◆ Ice axe attachments (good for attaching a helmet as 

well as ice axes, see Helmet Attached to Pack on page 
163)

For more about choosing a pack, look at https://www.
rei.com/learn/expert-advice/backpack.html. 

Sleeping Pads 

Selecting sleeping pads is easy, in a sense. As long as you 
buy a reputable brand such as Therm-a-Rest, or from a 
reliable store like REI, the more money you spend, the 
better the pad.

Other than the rock-bottom blue foam pad, I’ve 
chosen to give examples from Therm-a-Rest, as they 
are they are the most famous manufacturer of sleep-
ing pads, enough that thermarest is now almost like 
kleenex, having become a generic trademark, also 
known as a genericized trademark or proprietary 
eponym. They also give R values for the insulating value 
of their sleeping pads, which is more reliable than the 
temperature ratings used by some other high-quality 
pad manufacturers, such as the otherwise-reliable Big 
Agnes whose ratings are controversial. There are other 
reputable manufacturers of sleeping pads, and as it’s a 
usually reliable guide, REI carries backpacking-type 
sleeping pads from Therm-a-Rest, Big Agnes, Nemo, 
Sea to Summit and their own REI brand.   

The cheapest pad you can get is a blue foam pad, 
and you can get a generic closed-cell blue foam pad at 
WalMart for under $10. If you’re going to be using it for 
the winter, you can use two of those cheap foam pads, 
one on top of the other. Blue foam pads are not all that 
comfortable to sleep on, they are hard to flatten out so 

https://www.rei.com/learn/expert-advice/backpack.html
https://www.rei.com/learn/expert-advice/backpack.html
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that you can sleep on them, and they’re very bulky, but 
they’ll work to keep you from freezing.

The next step up is something like the Therm-a-
Rest RidgeRest, which is almost as warm, considerably 
lighter, easier to flatten out, and more comfortable, but 
still very bulky, and costs about twice as much ($20) as 
the WalMart blue foam pad. 

If you again double what you pay to about $40, you 
can get a Therm-a-Rest Z-rest or Z lite, which fold up 
and flatten out easily even in the cold, are more com-
fortable, almost as warm, considerably lighter, and 
slightly more compact.

Moving up from this you find the inflatable mat-
tresses, all of which are more comfortable than the non-
inflatable pads, considerably lighter and more compact, 
but also considerably more expensive. A basic Trail 
Scout self-inflating/inflatable Therm-a-Rest is about 
$50. 

You can also pay extra for an ultralight mattress, 
such as the 3-season NeoAir XLite which only weighs 
12 ounces ($170) or the summer-only NeoAir Uberlight 
($180) that weighs only 8.8 ounces. 

You can pay even more for a warmer mattress; the 
Therm-a-Rest NeoAir XTherm mattress, compared with 
a RidgeRest, is more than twice as warm, about twice as 
comfortable, far less than half the weight and bulk, but 
costs 10 times as much ($200). It only weighs 4 ounces 
more than the XLite. 

Therm-a-Rest gives you R ratings on their website, 
which are a measure of how well they insulate to keep 
your butt warm at night, and the XTherm has a rating 
of 5.7, which is very warm. The Trail Scout gets a 3.4, 
the NeoAir XLite 3-season ultralight an R of 3.2. The 
RidgeRest gets an R of 2.8, the Z Lite has an R of 2.6, 
and for blue foam pads, it’s hard to tell as they tend to be 
generics, and are dependent on the thickness, but the R 
rating for one 3/8” thick pad is about 1.4, and a double-
thick 3/4” blue foam pad about 2.8. The UberLite has an 
R of only 2, but it’s marketed for only summer use. 

Therm-a-Rest has a confusing array of other sleep-
ing pads, and then there are other companies that 
make similar pads. The REI co-op carries their own 
house brand, Nemo, Big Agnes, Sea to Summit, Exped, 
Mountain Summit Gear and Klymit. Brands REI carries 
are usually a good guide to quality manufacturers.

I have only given examples of pads that can be used 
for both car-camping and backpacking. And given that 
we sometimes send people into wilderness areas with 
camp out at a trail junction, it makes sense to get one 
small and light enough for this kind of use. 

Experienced backpackers will tell you that if you have 
a bit of extra money, put it into a better sleeping pad 
than into a better sleeping bag. That’s why this section is 
longer than the section on sleeping bags.

To get some ideas, check out my gear list at http://
www.conovers.org/ftp/SAR-Gear.pdf.

Sleeping Bags 

Like hats, choice of a sleeping bag is very personal.

Shape

You want a mummy-shaped backpacking type sleeping 
bag. Even if you are worried about feeling claustro-
phobic in it, get a mummy bag. You can get a mummy 
bag a size larger than you would otherwise fit, but get a 
mummy bag. Some 3 AM when you wake up cold and 
tighten up the hood you will realize why you should 
only consider a mummy-shaped bag.

Temperature Rating

Sleeping bags are rated either by season, usually 3-sea-
son versus winter, or by “temperature rating.” I put the 
phrase “temperature rating” in quotes as temperatures 
that some sleeping bag manufacturers provided used to 
be very imprecise. But more and more, they are pro-
viding an EN or ISO temperature rating, and if they 
provide the EN/ISO rating, you can trust it to compare 
between sleeping bags.

REI has a web page about choosing a sleeping bag 
that provides good (and more detailed) advice: https://
www.rei.com/learn/expert-advice/sleeping-bag-back-
packing.html. One of those pieces of advice: Choose a 
sleeping bag rated a little bit lower than the typical low 
temperatures you anticipate on your backpacking trips.

For big searches in the winter, you can generally 
assume that you’ll be able to put your sleeping bag 
somewhere inside, where it is reasonably warm. 

So, a three-season bag, rated to around 15° F (-9° C) 
will do you well in most situations, with nighttime lows 
down to 20° F (-7 ° C). That is, if you have a good sleep-
ing pad, as described above. 

One problem with this “sleeping inside” bit in the 
winter: nearby people snoring, occasionally shining 
their headlights in your eyes or stumbling over you 
as they get up to pee in the middle of the night. I’ve 
noticed that even when it’s really cold, those who have 
winter bags and pads tend to prefer to sleep outside. I 
certainly subscribe to this practice!

If it’s colder than that your three-season bag, you can 
wear your extra warm clothes inside your sleeping bag. 
You can also get a fleece sleeping bag liner to use inside 
of your sleeping bag. This not only keeps you warmer 

http://www.conovers.org/ftp/SAR-Gear.pdf
http://www.conovers.org/ftp/SAR-Gear.pdf
https://www.rei.com/learn/expert-advice/sleeping-bag-backpacking.html
https://www.rei.com/learn/expert-advice/sleeping-bag-backpacking.html
https://www.rei.com/learn/expert-advice/sleeping-bag-backpacking.html
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but (a) isn’t as cold against your skin as cold nylon, 
at least when you first get in, and (b) helps keep your 
sleeping bag clean from your body oils. And, if you’re 
sleeping in your tent or hammock on a warm night, that 
liner may be all the sleeping bag you need.

Down or Artificial Down?

There are many other features covered by that REI web 
page that we will not cover here; in general, if you’re 
buying from a reputable dealer like REI (as opposed to 
buying some brand nobody has ever heard about very 
cheap on eBay), more money gets you better features. A 
good three-season mummy bag costs about $200-300. 

Another question that always arises: should I get a 
down or artificial-fiber bag? Well, despite advances in 
artificial-fiber sleeping bags, down bags pack smaller 
and are lighter. And if properly cared for, they probably 
last longer.

An artificial down bag is probably a bit better if it 
gets soaking wet. But down bags usually have a highly 
water-resistant and breathable cover that protects them 
from getting soaking wet. And your sleeping bag should 
be packed in a waterproof stuffsack when in your pack, 
and protected by a tent, hammock or bivouac sac when 
you’re in it.

To Stuff or Not to Stuff

One of the great advantages of down or artificial down 
jackets and sleeping bags is that you can compress them 
into a fraction of their fluffed-up size. 

There is an art to stuffing your sleeping bag (or jacket) 
into a stuffsack. First, it’s easiest to stuff with the bottom 
of the sleeping bag. Once you have a stuffsack-length of 
sleeping bag in the stuffsack, you grab the sleeping bag 
a stuffsack-length away from the mouth of the stuffsack, 
and then stuff it into the stuffsack next to the foot of the 
stuffsack. All the way to the bottom of the stuffsack. You 
keep doing this, stuffsack-length by stuffsack-length, 
until you can’t put any more in this way. 

This avoids a problem caused by “just stuffing”: the 
bottom of the stuffsack is not very compressed, the top 
is very compressed, and you can’t get the rest of your 
sleeping bag in.

You can also get special compression stuffsacks that 
compress your sleeping bag or duvet even more.

These cylindrical stuffsacks have webbing straps along 
the sides, with Fastex-type nylon buckles, like for adjust-
ing backpack shoulder straps. You use those buckles to 
compress the stuffsack even more. 

Stuffing and compressing this way allows you to fit 
impressively warm/big sleeping bags and duvets into a 
small space in your pack.

When it’s time to use your sleeping bag, you pull it 
out and within a few minutes to half an hour it’s back to 
its normal puffiness and warmth.

This is great for carrying the duvet or sleeping bag 
in your pack. This is not great for the longevity of your 
duvet or sleeping bag. 

Down or artificial down that is stuffed tightly dies 
relatively quickly, “relatively” in this use meaning over 
months to years. Down or artificial down gradually loses 
its fluffiness with age no matter what you do with it. If 
you store it tightly stuffed, we’re talking months or years.

If you store it properly, we’re talking decades, not 
weeks. To store your down/artificial down gear, it 
should be expanded to almost full size. Most sleeping 
bags come with a big, thin cotton storage bag. You can 
put your bag in this and hang it up in your closet, or put 
it on a shelf somewhere. If you are worried about mice 
or bugs getting into it – and maybe you should – an 
alternative is to store it in a cargo box. A 12-gallon cargo 
box is suitable for a three-season sleeping bag (you can 
often find these at places like Staples or The Container 
Store or amazon.com). Pictured is my bag in an 18-gal-
lon #66497 KeepBox Attached Lid Container. The 
picture is of my three-season bag, which will fit in the 
easier-to-find 12-gallon cargo box. But my winter bag  
takes up more room, which is why I got the bigger and 
harder-to-find 18-gallon cargo box. 

Winter Sleeping Bag in Cargo Box
Sleeping bag in an 18-gallon #66497 KeepBox Attached Lid Container. Note twist-ties 

to ensure lid stays closed and mice can’t get in. 
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I have a three-season sleeping bag and a winter 
sleeping bag. I don’t want to carry the heavier winter 
bag when backpacking in spring/summer/fall. Since my 
SAR gear is usually prepacked in the back of my vehicle, 
I keep the season-appropriate sleeping bag in the cot-
ton storage bag, along with down booties, a thin fleece 
liner (and a silk liner in summer as sometimes that’s 
all that I need), a small fleece pillowcase into which to 
stuff a fleece midlayer as a pillow, an appropriate sized 
compression stuffsack, in the winter a pair of thin nylon 
overboots for getting out to pee in the snow, and a SOL 
Escape Bivvy, which we will discuss in: 

Shelter 

As with sleeping bags and pads, the more you spend 
on your shelter, as long as you get it from a reputable 
dealer, the better and lighter it will be.

There are three main use cases for wilderness search 
and rescue shelters.1 The first is to sleep in outside of 
Base during a multi-day search. The second is to shelter 
a team that’s huddling together through a brief storm 
or to rewarm, or in a pinch, sitting up all night and not 
sleeping but not dying of hypothermia either. The third 
is to spend a unexpected night out in the field alone, if 
not in style, at least without dying of hypothermia 

There is a fourth, very rare use case: backpacking into 
an area and staying there at a camp-in for a day or two. 

Since different types of shelters might be useful for 
more than one use case, we’ll discuss them by type 
rather than use case. And when you need a shelter, you 
use whatever you’ve got or your can find locally.  

Tarps and Leaf Bags

Rock-bottom light-and-cheap shelter, for any of the 
three use cases, is a tarp. “Tarp” is short for tarpaulin, 
and as far as common usage, “tarpaulin” is just long for 
tarp.

The most basic tarp is a square of waterproof cloth, 
big enough to wrap around your sleeping bag or, if 
you’re bivouacking (bivvying), you in all of your clothes 
shivering to keep warm.

Those who like tarps tend to really, really like tarps. 
When they talk to you about tarps, they get excited. 
They know everything about tarps, and have two or 
three with slightly different designs for different uses. 
We are not going to discuss those types of tarps, like 

1 The term use case started in computer science in 1987 and is now 
widespread. It is starting to be used in other scientific and engi-
neering discussions as well. See: https://en.wikipedia.org/wiki/
Use_case#History

the ones with caternary shapes, but you can learn more 
about them at https://www.rei.com/blog/camp/how-to-
set-up-an-ultralight-tarp-shelter-for-backpacking. 

However, there are a few basic extra features of tarps 
worth mentioning. 

 ◆ Grommets around the edges make it easier to attach 
some parachute cord (shroud line) or similar an 
attach to overhead branches to create a rain shelter. 
Even if your tarp doesn’t come with grommets, you 
can tie a clove hitch around a twist of the material on 
the corner or edge to attach your shroud line. 

 ◆ An attachment point in the center allows you to 
attach it to an overhead branch. Elevating the center 
like this keeps rain from pooling in the center. If 
your tarp doesn’t have one, you can stick a pebble 
up through the center, gather 
the material around the pebble 
and twist it, and then tie a clove 
hitch around the twist under the 
pebble.  (Chapter 8: Nontechnical 
and Semi-Tech Evacs shows how 
to tie a clove hitch.)

The cheapest tarp is a dispos-
able space blanket. $2-4 each. They 
are very thin and aluminized to 
reflect heat. People consider them 
disposable because they are essen-
tially impossible to fold back up 
and repack. Most are big enough 
to get around your body but not 
around a sleeping bag. They provide 
some shelter from wind and rain, 
but you’ll need four or five hands 
to keep one closed around you in 
wind, and it’s really hard to get one 
to protect you from both wind and 
rain. They are useful for disposable 

Leaf Bags as Shelter
Step into one leaf bag, pull 
another over your head and 

rip a hole for your face.
Graphic by Gene Fear, 
used with permission

Space Blanket Type Tube Tent
Fair use per Wikimedia Commons guidelines

https://en.wikipedia.org/wiki/Use_case#History
https://en.wikipedia.org/wiki/Use_case#History
https://www.rei.com/blog/camp/how-to-set-up-an-ultralight-tarp-shelter-for-backpacking
https://www.rei.com/blog/camp/how-to-set-up-an-ultralight-tarp-shelter-for-backpacking
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shelter to wrap around a patient, and you can use one as 
an improvised pelvic sling, also discussed in Chapter 8.

Since staying awake all night holding your space blan-
ket around you doesn’t make it sound like a very good 
way to get some rest during your bivouac. An alterna-
tive, and an exception to the idea that what you should 
select what’s in your SAR pack based on the needs of the 
situation rather than an “always have this stuff in your 
pack” lists: leaf bags. The bare minimum for going out 
by yourself for recreation (or just going anywhere for 
that matter) is two. Step into one leaf bag, pull another 
over your head and rip a hole for your face, and you are 
protected from wind and rain. If you’re standing up, you 
have to hold onto the bottom bag, but if you sit down or 
lie down, you can usually get them to overlap pretty well 
without holding onto them. 

Two is minimum for you by yourself. But for SAR 
or group trips, you should carry more. One of the 
most common uses of those spare ones is to give one 
to someone without rain gear to use as an improvised 

jacket while still continuing the task. The ASRC requires 
a pack check showing you have five leaf bags, and these 
are the kind of thing that should always be with you, no 
matter how easy the task seems. At first. 

Leaf bags are not aluminized Mylar like space blan-
kets, so they don’t reflect heat quite as well, but they 
come close. Companies have devised space-blanket-
ish whole body bags as “bivvy bags.” They have not 
proved very popular, as (a) the aluminized Mylar is 
more expensive than plastic, and (b) it crinkles VERY 
LOUDLY ALL NIGHT LONG WHEN YOU MOVE OR 
EVEN TAKE A DEEP BREATH. Jus’ sayin’.

Bigger plastic bags of various sorts have been around 
for a long time as bivvy bags. Earliest were tube tents; 
it was a tube a couple of feet longer than a tall person, 
and big enough around that you could run some shroud 
line through it, tie each end to a tree branch above you, 
climb in, and have a sort of tent open at both ends. 
Having both ends open decreases condensation, but 
does let a certain amount of wind and rain in. And, 
speaking from experience, compared with a tent with 
a rain fly, you still get plenty of condensation inside. 
The original 2.5-mil polyethylene is still available from 
Coghlan’s for $12.87. You can also get tube tents of alu-
minized Mylar, which cost about twice as much. 

There is also a heavy-duty, fiber-reinforced alumi-
nized Mylar, which is still very light. The reinforced 
Mylar is tougher than the original flimsy space blankets. 
And, compared with a disposable space blanket, the 
heavy-duty fiber-reinforced space-blanketish material, 
due to the reinforcing, doesn’t crinkle hardly at all. It is 
entirely reusable. SOL sells a version without grommets 
for about $15, and you can use this quite well as a tarp. 
It’s easier, however, to use the versions with grommets 
on the corners, which cost about $25. Search for “heavy 
duty survival blanket” to find them online. As with 
ultralight nylon tarps, you can set one of them up as 
shown in https://www.rei.com/blog/camp/how-to-set-
up-an-ultralight-tarp-shelter-for-backpacking. 

For years, my cheap, good-enough bivvy sac was 
one of these blankets. I folded it in half, folded over 
the bottom and side edges a half-inch or so, and then 
stapled with a heavy-duty stapler, except for a couple of 
feet towards the top and across the top, where I attached 
strips of sticky Velcro and secured them with staples. It 
worked. Sort of. When it rained and I pulled my head 
in and closed most of the Velcro, I got pretty wet from 
condensation. 

In the mid-Appalachians, tarps are not as popular as 
in other, drier areas, where rain and insects are less of a 
problem.

One personal story about tarps. For a couple of 
summers, as a teenager, my daughter Laurel went to a 
Quaker summer camp. It was great, she said, except for 

Two SAR Team Members in Bothy Bag
Keeping warm during hurry-up-and-WAIT during search simulation; note the vent.

Ryvoan Bothy, Cairngorms National Park, Scotland
The copyright on this image is owned by Walter Baxter and is licensed for reuse under 
the Creative Commons Attribution-ShareAlike 2.0 license via Wikimedia Commons..

https://www.rei.com/blog/camp/how-to-set-up-an-ultralight-tarp-shelter-for-backpacking
https://www.rei.com/blog/camp/how-to-set-up-an-ultralight-tarp-shelter-for-backpacking
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the backpacking trips they took. Unlike family hikes, 
there was too much road walking. And for shelter, they 
just took big tarps. The first summer, she told me that it 
poured rain one night and everyone, without exception, 
was soaking wet as was all of their gear. The next sum-
mer she said, “Dad, I am definitely taking your Gore-
Tex bivvy sac to summer camp, if I have to fight you for 
it.” “No problem!” When she got back, she said she was 
the only one on that year’s backpacking trip who slept 
dry. Including all of the counselors and trip leaders. 

Bivvy Sacs and Bothy Bags

Another type of emergency shelter might see more use 
on a search task: a bothy bag. 

First, an explanation: in the UK and Ireland, a bothy 
is a mountain hut, not lived in on a regular basis, but 
available to shepherds, hikers and climbers as a refuge 
during bad weather. And a bothy bag is a bothy you can 
carry with you: a temporary shelter for multiple people 
when the weather turns bad. 

The first bothy bags were homemade from surplus 
parachute material after World War II. Now, you can get 
them, in various sizes, commercially-made of water-
proof material. These have vents to cut down on con-
densation and sometimes even flexible plastic windows. 
They are ultralight tents that use your heads for poles 
and your butts on the edges as stakes. You can get them 
made of ultralight silnylon. They are designed for team, 
rather than individual use. The smallest fits two people 
without their packs; larger ones will fit over a litter with 
several rescuers inside as well. 

Some people use the term “bivvy sac” to mean “bothy 
bag” but that’s mostly people from the British Isles. In 
North America, when we talk about a bivvy sac, we 
mean a heavy-duty sleeping bag cover. Like the Outdoor 
Research Advanced Bivy Sack (that’s how they spell it) 
that my daughter took to summer camp.

These things are basically either plastic or Gore-Tex 
or similar sleeping bag covers. They vary a lot from 
basically a giant leaf bag to Gore-Tex covers with little 
tentlike things over your face with mosquito netting, 
like the one my daughter borrowed. The expense ranges 
from dirt-cheap to very expensive.

The sweet spot seems to be with the SOL (Survive 
Outdoors Longer) Escape Bivvy. They have two ver-
sions, one with a hood and drawstring and partial side 
zip, one without. Get the one with the hood with draw-
string and side zip. It’s about $60. It’s made out of a spun 
olefin that is very light, reasonably durable, and both as 
waterproof as Gore-Tex and even more breathable. As 
long as you have something like a tarp to keep rain and 
snow off of your face, this is a great deal in a bivvy sac. 

Large Bothy Bags Over Patients
Wilderness EMT Class Exercise, Cairn Gorm, Scotland, November 2002

Hennessey Hammock
Note water bottles marking tieout as trip hazard. During response to Hurricane 

Katrina, 2005, overnighting at an unused military base that had lost power. “Hey, 
you can’t put your hammock in front of the Coke machine!” “There is no power 

and there probably won’t be for days or weeks. It doesn?t work.” “Oh, right.”

One-Person Tent
In the exhibit hall of the Convention Center in San Juan, Puerto Rico, November 2017, 
after Hurricane Maria. My “campsite” with my Big Agnes Copper Spur UL1 tent. This 
picture was the first night. When I got back from the field hospital the second night, 

one of my teammates had moved my tent as the roof was leaking right here. We 
ended up being move to a hotel no electricity. As we were returning home, I asked if 

we should stay in the exhibit hall again the night before leaving, as it was close to the 
airport. They told me, “No, because right where your tent was, the roof collapsed.”



172   

Other Outdoor Gear        Shelter        Tents 

Whether in your clothes or in a sleeping bag inside of 
it, it will keep you dry and warmer. For more about it 
see page 23 of http://www.conovers.org/ftp/Clothing-
Materials.pdf. 

Hammocks

Hammocks are like tarps from a sociological perspec-
tive. Some people swear by them, and will talk your ear 
off about them at the first opportunity. I’m afraid I’m 
one of them. The year after I finished high school, my 

climbing partner and I flew to the west coast and spent 
the summer hitchhiking around and climbing and hik-
ing. (Until we went south from the Pacific Northwest 
to Yosemite Valley to dry out and ended up being 
volunteer uniformed National Park Service Rangers 
for the rest of the summer.) Many nights I spent in a 
$3 polypropylene net hammock, clipped together with 
a carabiner to keep me from falling out. A length of 
shroud line above the hammock had my rain poncho 
over it as a rain fly. 

Since then I’ve been able to get better hammocks, and 
I now use a high-end Hennessey Hammock on a regular 
basis. I have spent weeks sleeping in it, in hot weather, 
in thunderstorms with high winds and in the winter 
including ice storms. I love it. It is more comfy than my 
bed at home. Hennessey hammocks are like Tilley hats: 
best in class, Canadian, and expensive but worth it.

I did find that for winter, rather than the insulation 
Hennessey sells to go under the hammock, I use a side-
zip hammock rather than the original enter-from-the-
bottom design, and though I usually use a Regular size 
Therm-a-Rest pad, for winter in the hammock I use a 
Large. That’s because the larger pad keeps the side of the 
hammock from pressing in on my shoulders and creat-
ing cold spots in my sleeping bag there. 

The one downside of a hammock: you need to have 
a couple of trees to hang it from. In most of the mid-
Appalachians, there are lots of trees, so it’s not usually a 
problem. It is so comfy and snug and easy to put up and 
take down that it’s my go-to for multi-day searches or 
training sessions. 

I have used my hammock on several disaster deploy-
ments, but sometimes we end up being sheltered in a 
large gym or in one case, the exhibit hall of the conven-
tion center in San Juan, Puerto Rico, after Hurricane 
Maria. There is no place there for a hammock. And, for 
some large searches, we may be in someplace simi-
lar for sleeping. That’s why, in my duffel for disaster 
deployments, and in the back of my truck for multi-day 
searches, I have one of my:

Tents

If you have any sort of a small tent that is easy to set up 
and take down, it will work for sleeping at Base. If you 
want something for solo backpacking, disaster deploy-
ments (where you may get stuck in a gym with the lights 
on all night), or a wildfire or search similarly bunked in 
a cavernous room with cots, get an ultralight 1-person 
tent. It shuts out a bit of light and noise, gives a little 
privacy, and makes your gear that’s inside a bit less likely 
to walk.Eastern Hemlock

Licensed under the Creative Commons Attribution 2.0 Generic license, via 
Wikimedia Commons, courtesy user Melissa McMasters of Memphis, TN.

White Pine
Flexible white pine needles come in 

clusters of five (like the five letters of W H 
I T E) and have a white line on them.
Public domain via Wikimedia Commons, 

painting by Mary E. Eaton, from The National 
Geographic Magazine, XXXI (June 1917).

http://www.conovers.org/ftp/Clothing-Materials.pdf
http://www.conovers.org/ftp/Clothing-Materials.pdf
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REI has a good guide to tents at: https://www.rei.com/
learn/expert-advice/backpacking-tent.html. For the uses 
that we list above, you also want a tent that is freestand-
ing: one that you can pitch without any staked tie-outs 
inside a building, even if not tied out as you would to 
withstand a windstorm. But then, inside a building, you 
don’t need “perfectly pitched.”

The REI Quarter Dome SL 1 one-person tent is about 
$300, and fits the bill quite well. It also would be very 
nice for that solo backpacking trip you’ve been wanting 
to take. Both my Big Agnes tent and the REI tent are 
advertised as 3-season tents. While I wouldn’t want to 
take mine winter mountaineering, what with a mos-
quito-netting top covered by a rain fly, it’s fine set up 
that way for winter shelter at Base. 

Debris Shelters

If you’re faced with a forced overnight bivouac, you 
should survey the surrounding area for the best micro-
climate, as discussed in Microclimate on page 83.

If you’re faced with a forced overnight bivouac, you 
should rummage through your pack to see what you 
can use to pass the night in as much comfort as you can. 
But you should also rummage through the surround-
ing environment, looking for things that you can use to 
supplement what’s in your pack.

I’ve often thought that, to learn how to best create a 
debris shelter, we should apprentice to some mountain 
gorillas, who find the best microclimate and then make 
a debris shelter every night. That does present certain 
logistical difficulties. And, we are different from gorillas 
in that we have packs full of stuff that can be mixed with 
what we find around us to make a good overnight nest.

What stuff from your surroundings you can appropri-
ate for your nest depends on what stuff is there, so it’s 
different every time. Nonetheless, it’s worth discussing 
the worth and usage of commonly-found stuff in the 
mid-Appalachians. 

For the most part, any bivouac in the mid-Appala-
chians is going to be in the Great Eastern Hardwood 
Forest, so you’re going to have trees, so let’s focus first 
on how trees can help shelter you.

As discussed in Microclimate on page 83, you may 
be lucky enough to find an eastern hemlock or spruce 
tree with a ready-made shelter next to the trunk of the 
tree, with a soft, warm bed of shed needles, and live 
needles on branches above to shelter you from wind, 
snow and rain. If there’s a lot of snow on the ground, 
there may be little under the tree, providing a ready 
made partial snow cave. (Even though this is the Great 
Eastern Hardwood Forest, there are groves of the conif-
erous evergreen eastern hemlock scattered throughout, 

mostly in shady ravines, and an occasional spruce here 
and there.)

While knowing how to create a snow cave is essential 
survival knowledge in the far north and in high moun-
tain environments, the chances there will be enough 
snow in the mid-Appalachians to build a snow cave, 
are slim. Even having enough snow here for building 
a snow cave for fun or practice is unlikely. So we won’t 
go through it here, but if you want to learn for your 
sojourns to the far north or higher mountains, check 
out https://scoutlife.org/outdoors/150860/how-to-build-
a-snow-cave/ and http://www.traditionalmountaineer-
ing.org/FAQ_Snowcaves.htm. 

There are also lots of downed trees here and there, 
sometimes very big ones. Snuggling up to one of these, 
even if you have a tarp or bivvy sac, provides extra 
shelter from wind. The downed tree will reflect heat 
back to you. Even if you don’t waste your time an energy 
building a fire, it will reflect back your body heat. (A 
tree trunk makes a reasonable mirror at infrared fre-
quencies. See Chapter 2: Communications for more on 
electromagnetic radiation.) It’s generally best to huddle 
on the downhill side of the tree trunk, so that during the 
night rain drains away rather than trying to give you a 
leaky waterbed. The trunk will usually also divert water 
coming downhill away from you.

Dead downed trees often have bark that is loose or 
has fallen off. Bark is a great insulator. You can pile it 
around you, or use it underneath as part of a sleep-
ing pad. Dry dead leaves also make good insulation. 
You can fill a couple of your leaf bags, just like they are 
designed for, with dry leaves. They will make a reason-
ably soft mattress.

When I first started backpacking in the 1950s and 
early 1960s, before Ensolite pads were available, it was 
standard practice to make yourself a pine bough bed. 
This is no longer considered socially acceptable, but if 
you have to bivvy in the winter and it’s a question of 
your life or the environment, maybe you should make 
a pine bough bed. You can do this with any coniferous 
tree branches, including spruce and eastern hemlock, 
but it works best with white pine. White pines tend to 
be near the edges of forests, or where a downed tree has 
opened up the forest canopy a bit. They provide shelter 
directly underneath them, and a bed of soft, dry dead 
white pine needles can be very comfy. However, just the 
dead needles may not be enough insulation.

To make a warm pine bough bed (sleeping pad) you 
strip the lower branches off of some pine trees and col-
lect sticks from the ground. You break the white pine 
branches apart into lengths and sort into two piles: 
sticks and boughs with lots of needles on them. You lay 
the sticks on the ground in a crosshatch pattern in the 
shape of a sleeping pad. You want about three layers 

https://www.rei.com/learn/expert-advice/backpacking-tent.html
https://www.rei.com/learn/expert-advice/backpacking-tent.html
https://scoutlife.org/outdoors/150860/how-to-build-a-snow-cave/
https://scoutlife.org/outdoors/150860/how-to-build-a-snow-cave/
http://www.traditionalmountaineering.org/FAQ_Snowcaves.htm
http://www.traditionalmountaineering.org/FAQ_Snowcaves.htm
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across and three layers lengthwise. You then lay the 
boughs with needles on them in a crosshatch pattern 
on top, the biggest branches first and then the smaller 
branches on top. See https://www.canucksurvival.com/
make-evergreen-bough-bed/. 

There is also a method where you stick the branches 
in the ground and then lay on them, which is quicker, 
but not as comfy or warm. See https://www.youtube.
com/watch?v=jMXMOmr-LHo. 

You can also use locally-obtained materials to 
improve the roof of your nest. If you’re next to a big 
downed tree trunk, you can simply lean some long 
sticks up against the tree trunk, place your tarp (or over-
lapping pieces of bark) on the sticks, then place more 
sticks on top of the tarp or bark to hold it in place.

When you’re building a debris shelter like this, make 
it small. A big space takes more of your body heat to 
become warm.

For more on debris shelters, see https://www.nature-
outside.com/how-to-build-a-debris-hut/.

Headlights 

Headlights (or headlamps if you prefer that term; both 
can be confused with automobile headlights/headlamps 
and both are used interchangeably for discussing lights 
on your forehead or helmet) are essential for wilderness 
search and rescue. You will either bond with or develop 
a love-hate relationship with your headlight.

Keeping up with headlight tech is like keeping up 
with the latest cellphones. Headlight manufacturers 
keep upping their game and producing better and better 
headlights.

As I was typing this in 2021, the market for good-
quality headlights seems to be a race to rapidly improve 
their design, engineering, battery capacity, durability 
and LED efficiency. Neck-and-neck, tied for first place, 
are Petzl and Black Diamond. Both companies have 
multiple headlight models, and you won’t go wrong with 
any headlight they sell. Princeton Tec, Zebralight, and 
Fenix are back a length in a clump; other manufacturers 
are strung out, trailing way behind.

Any headlight from one of those top five top manu-
facturers is likely to be much better than off-brands. 
And to be better than the models these top five brands 
came out with two years ago.

David Stage, a long-time member of the ASRC’s 
Allegheny Mountain Rescue Group, and a tech guru, 
provides some general thoughts for buying a new 
headlight:

 ◆ Headlamp technology continues to change every 
single year. Use a google search string like ‘best head-
lamps <year>’ to find comparisons of lights, features, 

weight, etc.
 ◆ Some of the brightest units don’t have much longev-

ity (like only 2 hours)… that’s entirely insufficient 
for searches where you need 10-20+ hours of reliable 
use.  Some of the best units have 50+ hours at max 
brightness and are quite competitive in terms of light 
output.

 ◆ The smaller headlamps generally have smaller batter-
ies (2 AAA cells) compared with the bigger head-
lamps that use 4 AA cells. The bigger units have more 
weight and the battery pack is sometimes separate 
from the light head unit. If in doubt go with more 
battery, and use batteries that can survive low tem-
peratures - many of the new rechargeable batteries 
are now immune to low temps.

 ◆ The lights that have rechargeable batteries gener-
ally are nice but you have to plan for this – if you’re 
caught in a situation where you can’t throw in more 
spare batteries, you’re screwed. Maybe consider using 
headlamps that take AAA or AA cells, and purchase 
rechargeable AAA or AA so you can have 2-3 sets of 
batteries ready to go. 

 ◆ The brightest lights are sometimes annoying to use 
for close work (like writing on paper that is white 
and blinds you).  Make sure you have the ability to 
dim the light and that you know how that works, 
some offer red lights which supposedly affect your 
night vision less.  Be mindful of your colleagues with 
bright lights! Speaking of night vision, when speak-
ing with someone at night (or in a cave) with your 
headlamp on, aim your head to the side.

 ◆ Brighter is better in the woods, ability to zoom is a 
bonus, sometimes you want to see far, sometimes you 
want to see wide.

 ◆ Buy two headlamps… you will end up using them 
both.
When I give advice about headlights, I usually recom-

mend that for an entry-level headlight you get a Petzl 
Zipka. It’s small enough to keep in a pocket or even 
a hipbelt pocket if your pack has one. Current (2021) 
models put out up to 300 lumens which is pretty bright. 
There are some downsides: the headstrap is just a thin 
string, and though you can adjust the brightness to any 
of three levels, you can’t adjust the beam up or down. It’s 
not as durable as other headlights, but it’s pretty sturdy, 
and is water-resistant. A Zipka only costs $30. It works 
well enough that I have sometimes pulled a Zipka out of 
my pocket and used it for short night operations rather 
than taking the time to get out my “real” headlight. And 
if you end up upgrading to a fancier headlight to keep 
in your SAR pack, a Zipka is handy for fixing things in 
dark corners of the house, or walking the dog at night 
and searching for the dog poop. 

https://www.canucksurvival.com/make-evergreen-bough-bed/
https://www.canucksurvival.com/make-evergreen-bough-bed/
https://www.youtube.com/watch?v=jMXMOmr-LHo
https://www.youtube.com/watch?v=jMXMOmr-LHo
https://www.natureoutside.com/how-to-build-a-debris-hut/
https://www.natureoutside.com/how-to-build-a-debris-hut/
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If you’re just going to use your Zipka for search and 
rescue tasks, or to keep in your pack on occasional 
outdoor trips, put three AAA disposable lithium cells 
in it and keep a couple of sets of replacements in your 
pack. If you are going to use it all the time – I keep mine 
in a pocket and use it many times every day – get two or 
three of the Core rechargeable lithium-ion batteries. The 
initial outlay will be more – Core batteries are $30 each 
– but over time you will save money. 

There are headlights with Bluetooth connectivity and 
a user-programmable CPU in them. That’s more than 
anyone really needs, and makes it more likely that it gets 
into some state where it doesn’t work and you’re in the 
field and don’t have the 100 page manual… stay away 
from them.

A next step up from a Zipka is the Petzl Swift RL. 
Although there are a few minor things about it that 
could be tweaked, it’s basically a marvel of engineering 
and design. It uses only rechargeable Li-Ion batteries: it 
sucks out too much power to use AAA cells. It weighs 
3.5 ounces (100 grams) and packs up small enough that I 
can wad up the headstrap with the headlight in the palm 
of my hand, and even with my small hands, touch my 
thumb and middle finger around it: about 50% bigger 
than a Zipka. It is small enough that I have one, and a 
spare battery, in one of my pack hipbelt pockets. Along 
with several packs of Clif Bloks for quick energy. 

While it doesn’t have Bluetooth or a user program-
mable CPU, it does have some artificial intelligence: it 
senses the ambient light. If you’re looking at something 
close to you, like a map or a Task Assignment Form, it 
senses the reflected light and uses only the floodlight at 
low intensity. But if you lift your head and look far away, 
it turns on the spotlight and increases the brightness of 
both floodlight and spotlight. (You can easily turn off 
this feature if you wish.) And if you come into a well-lit 
room and forget to turn off your headlight it will blink 
a couple of time, and then automatically turn off to save 
your battery. And it can put out a whopping 900 lumens 
(three times what the Zipka can put out) which is more 
than enough for any SAR task. The cost is ~$120, and an 
extra battery is ~$60 and weighs 1.8 ounces (50 grams). 
The battery has such a high capacity (2350 mAh) that, 
using it a reasonable level, a single battery should 
get you through a long night SAR task without any 
problems.1 

For both the Zipka and the Swift RL, the lowest 
setting (6 lumens for Zipka, 1o lumens for Swift RL), 
is reasonable for hiking along a good trail once your 
eyes are adjusted. The Swift RL’s default low is quite a 
bit brighter than the Zipka (100 lumens), but if you 

1 Some complain about the 6-hour charge time for Swift RL batteries; 
however, adding rapid-charge circuitry to the batteries would increase 
both cost and weight, so I’m OK with this.

long-press the button to switch from reactive mode to 
manual mode, the low setting is similar to that of the 
Zipka (10 lumens). Remember that this lowest setting 
will also give you the longest burn time before having to 
get out one of your spare batteries.

If you’re travelling cross-country or actively search-
ing the underbrush, you’ll probably want the second or 
third level on both headlights. 

We should talk a bit about what cavers like in a head-
light, as they use them so much (and customize them so 
much, and argue about them so much…)

Cavers always have three sources of light; that 
is, three sources of light with which they can cave.2 
(Matches and a candle may be good for emergency 
warmth in a cave, but aren’t considered adequate for 
a third source of light.) This is a good rule for above-
ground night SAR as well: three sources of light with 
which you can have your hands free to do SAR tasks, 
whether it’s belaying or fighting your way through a 
tangle of multiflora rose or brambles. (I didn’t include 
mountain laurel or rhododendron because, frankly, it’s 
impossible to “fight your way through” these tangles 
without motorized construction machines or a farm 
tractor, and I have doubts about the tractor.)

Cavers like to mount headlights directly to their 
helmets, because your helmet is always on your head in 
a cave. If you’re not a big-time caver, you probably want 
a headlight with a strap that can fit either on your head 
or on your helmet. If you’re a infrequent caver and you 
want to use the same helmet for above-ground rescue, 
you might be willing to have a strap-type headlight on 
your helmet; you can get a helmet that has little tabs 
on the outside specifically to keep such straps in place, 
or can get such tabs aftermarket and attach them to 
your helmet. A lot of above-ground SAR in this area is 
searching, and often (a) your helmet is on your pack, 
or (2) the terrain is not technical enough to even carry 
your helmet, so unless you’re using your helmet for cav-
ing as well, it probably doesn’t make sense to perma-
nently mount a headlight to your helmet.

While on the subject of cavers, we have to mention 
a specific type of headlight that is particularly popular 
with cavers: a small, angle-head Zebralight. “Small” in 
this case meaning only slightly larger than an AA size 
battery. These lights are small, waterproof, and very 
sturdy.Full disclosure: I have a Zebralight in my pack, 
either my aboveground SAR pack or my cavepack, as a 
backup headlight. 

Everyone I know gets a “floody” as opposed to 
spotlight Zebralight; for caving and night-hiking and 

2 To most English-speaking humans, “cave” is a noun. To cavers, it is 
also a verb: “to cave,” meaning to walk, rappel, ascend, climb, crawl, or 
belly-crawl through a cave.
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SAR this makes sense, given how narrow their spotlight 
beams are.  

Zebralight sells a headstrap that will mount the light 
to your forehead or the front of your helmet sideways; 
you can then twist the cylindrical light, within it’s rub-
ber bracket, up or down; this adjusts where the light hits 
the ground in front of you. 

The model that makes the most sense to carry for 
backup is, as of the time I type this, the Zebralight H53w 
AA Headlamp Floody Neutral White (~$60). I have an 
earlier version that’s basically the same. 

Cavers sometimes use a similar but a bit larger 
angle-head Zebralight as their main light. (Zebralight 
H600Fd Mk IV 18650 KHP50.2 Floody 500oK Hight 
CRI Headlamp, ~$90 as I typed this). It take a single 
rechargable Li-Ion cell, about 50% thicker and 30% 
longer, and double the volume, of a disposable AA cell. 
If you’re caving a lot, this ends up being cheaper than 
burning through AA disposable cells. And the capacity 
of this battery is much larger than a disposable lithium 
AA cell, so you don’t need to change batteries nearly 
as often. These rechargeable Li-Ion cells are not well-
standardized, so cavers either (1) get them directly from 
Zebralight, or (2) spend lots of time researching and 
arguing about which cheaper alternatives will work as 
well or better. (Those with a micr0-USB charging slot 
on the battery itself seem to be particularly popular, but 
chargers that you can slip the batteries into are not that 
expensive.)

Cavers tend to have a big, bright and long-lasting 
main light on their helmets, and then a secondary tiny 
one on the helmet. I have a single tiny straight single 
AAA-cell Fenix penlight attached to my helmet with 
cable ties for this purpose. My third source is that AA 
cell Zebralight, with the disposable lithium AA cell in it 
backwards to make sure it can’t turn on in my pack. And 
the headstrap that works with it. And a couple of backup 
disposable AA lithium cells in waterproof packaging. 
This light really uses of AA cells quickly, but that’s OK 
for a backup light. And as discussed below, disposable 
lithium cells, as opposed to rechargeable Li-Ion cells, 
keep their charge indefinitely, at least 10 years, so the 
light/battery combination is ideal as a backup light you 
seldom use. 

You can often get great pro deals on not only cloth-
ing but equipment such as headlights. Many SAR teams 
have access to a variety of pro deals. Both Petzl and 
Black Diamond offer pro deal discounts. In the ASRC, 
we also have some members who own shops that sell 
equipment and supplies and provide discounts to ASRC 
members. 

Here is a list of features to look for in a headlight:
 ◆ Sturdy, especially if using for cave rescue; the Petzl 

Duo S is a very durable, waterproof, bright = 1100 

lumens light, which has a big 3200 mAh battery, and 
it’s a caver favorite, but… it’s ~$450

 ◆ Water-resistant or waterproof1

 ◆ Adjustable brightness, at least three levels
 ◆ Bright level of at least 250 lumens for searching at 

night
 ◆ Low level on the order of 10 lumens for dark-

adapted eyes along a good trail
 ◆ Good beam pattern: combination of spotlight and 

floodlight, or can switch between the two
 ◆ Reactive lighting: as discussed above as far as the 

Petzl Swift RL
 ◆ Comfortable headstrap that doesn’t come loose 

with use; a strap that goes over your head used to be 
required, but with lighter headlights without a bat-
tery pack at the back, this is needed less.

 ◆ Long burn time (high battery capacity with high-
efficiency LED) at lower levels for long tasks.

 ◆ Can get spare disposable or rechargeable batteries 
(bonus if it can handle both, but may not be effective 
for newer models with high-capacity rechargeable 
Li-Ion batteries which have outstripped disposable 
battery capacities)

 ◆ Easy to learn how to use, and easy to remember how 
to use (good learnability and memorability); simple 
controls

 ◆ Lightweight and small 
 ◆ Positive off switch:

 ◆ Keeps headlight from turning on in your pack and 
draining the batteries

 ◆ Bonus if can lock the headlight on, at a particular 
level, as well

 ◆ Some people see a red light option or a strobe light 
option as a plus; I see them as complications you 
don’t need. The evidence that a red light is better 
than a dim white light to preserve vision is just not 
there, and you can just turn your light on and off 
over and over if you really want a strobe light effect. I 
have seen people who can’t get their headlights out of 
red or strobe mode. Including, for some headlights I 
have tried, me. 

1 There are different degrees of water-resistance for devices like head-
lights and radios. 
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Batteries 

Types of Disposable Cells

First, strictly speaking, AA cells and AAA cells are just 
that cells. You need multiple cells to make a battery. 
But in popular usage, an AA cell or AAA cell is still “a 
battery.”

You can still get carb0n-zinc batteries, and they are 
cheaper than alkaline batteries. Don’t do it. They don’t 
store as much energy as alkalines, and they don’t work, 
basically at all, below freezing. Alkalines work much 
better in the cold.

But alkalines have a limited shelf life. And have 
you heard the adage “a rotten apple quickly infects its 
neighbor” (that’s the original 1340 English version, I 
remember it from childhood as “one bad apple spoils 
the bunch.” Well, when an alkaline cell stored with your 
other alkalines in your pack goes bad, it leaks highly 
corrosive alkaline fluid that corrodes your other bat-
teries as well. And if the alkaline is in your headlight or 
other device? It corrodes the contacts, which are a real 
pain to clean, and may destroy your headlight.

Even better in the cold are disposable lithium cells. 
You can get them in AAA and AA sizes to fit most head-
lights. Note: (1) these are not lithium-ion (Li-Ion) cells, 
these are disposable lithium (no “ion”) cells; (2) they are 
not rechargeable.

A good rule of thumb is that disposable lithium cells 
are:

 ◆ Twice the cost of alkaline cells,
 ◆ Twice as good in the cold as alkaline cells, 
 ◆ Half the weight of alkaline cells, and
 ◆ The same cost per amount of stored energy as alka-

line cells; even though the individual cells are more 
expensive, the energy you’re buying costs the same: 
each lithium cell is the energy equivalent of two 
alkaline cells.

The above is only approximately true, but easy to 
remember, and as Sir Francis Bacon once observed: “We 
are more likely to reach the truth through error than 
through confusion.” (Translated from the Latin Novum 
Organum, Book II, 1620.)

Disposable lithium cells have a shelf-life of at least 
20 years, likely longer but they’ve not been around for 
30 years so we’ll just have to wait and see if this gets 
extended. And when they go bad, they just quit work-
ing, rather than, like alkaline cells, leaking corrosive 
fluid all over your other batteries and the inside of your 
headlight. 

In 2020 I decided to not use alkaline batteries in any 
outdoor device. For my charcoal rewarming vest, that 
requires a single D cell, and my portable battery-pow-
ered fan that takes multiple D cells, and my cave rescue 
field phones, I have adapters (you can get them cheaply 
on amazon) and use AA disposable lithium cells. (You 
can’t get cheap disposable lithium C or D cells.)

Rechargeable Batteries

Some devices – notably recent headlight designs – have 
their own proprietary rechargeable lithium-ion batter-
ies. While the battery shapes and sizes vary, they gener-
ally can be charged with a standard USB-A, micro-USB, 
or USB-C cable. 

As far as the lifetime of lithium-ion rechargeable cells 
or batteries: Petzl says they lose 10% of their capacity 
each year even if you don’t use them. And after 300 
charge/discharge cycles, they have lost 70% of their 
initial capacity. This is not just Petzl Li-Ion, batteries, 
but any rechargeable Li-Ion battery. Yes, we keep get-
ting promised better Li-ion batteries, but they’re always 
going to be available mañana.1 

For something you’re using and recharging on a 
regular basis, such Li-Ion batteries are the most cost-
effective  choice. For something that you’re keeping in 

1 In Spanish, literally: tomorrow. Colloquially: “sometime in the 
future, maybe it will happen eventually.” Pronounced (mənˈyänə)

 

Batteries: Ancient History

Back in the bad old days when I 
first started hiking and climbing, 
we didn’t have electric head-
lights. We had carbide lamps 
that mounted to the front of our 
helmets for caving; I still have 
some in my basement. And for 
aboveground, we used candle-
lanterns. Really. I still have some 
of them in my basement as well. 
I remember doing night hikes 
with each of us carrying a candle-
lantern, and arguing about which 
design, model and brand was 
best.  (Some things never change. 
Technology changes, but arguing 
about it is eternal.) 

I remember my first electric head-
light, a Justrite; it was issued by 
the National Park Service. The bat-
tery case was metal and clipped 
onto your belt. It held 4 D cells, 
carbon-zinc at the time: alkalines 

hadn’t been invented yet. It was 
heavy, and you went through the 
batteries quickly. And they didn’t 
work in the winter, any time it 
was below freezing. And neither 
the head-mounted part (with dim 
incandescent bulbs that died all 
the time) nor the battery compart-
ment were at all water-resistant. 
The battery compartment even 
had a hole in the bottom to let 
out water. We put machine oil on 
the contacts to protect them from 
water. These headlights seemed to 
work, sort of, about half the time.

So if you want to complain about 
your headlight or batteries, just 
suck it up and be happy you have 
better gear than we did in those 
days. (“Uphill in the snow, both 
ways… ”) And wait for the next 
advance in technology. 
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the bottom of your pack and seldom using, disposable 
lithium non-ion, non-rechargeable batteries are a better 
choice, as they keep well. That’s unlike a Li-Ion battery, 
which will be dead in 10 years even if you don’t use it, 
and will gradually lose its charge over a year or so. 

And, some electronic devices, if you leave the battery 
attached, will gradually suck out some of the power. 
Cameras, handheld radios and newer headlights have 
been justly accused of this. If you have devices with 
such batteries, even if they’re not attached to the device, 
it’s a good idea to set a recurring reminder to top up 
the charge every 6 months or so. (Older rechargeable 
nickel-cadmium batteries were not supposed to be 
topped up this way, but charging lithium-ion batteries 
this way is recommended.) You know those signs at the 
gas station that say “Don’t top off!”? That doesn’t apply 
to your lithium-ion rechargeable batteries.

Stoves 

Stoves, like hats or hammocks or tarps, are a great topic 
to start a conversation. Often this ends up being a long 
conversation with you struggling to find a gracious way 
to exit the conversation.

And everyone in the conversation has a different 
favorite stove.

A stove is not required for camping at Base, but it can 
make your camp there a lot more pleasant. That said, it 
is probably worth mentioning two particular stoves, one 
because it is so popular, and the other because it is not 
at all popular here and maybe it should be.

The first is the MSR Jetboil stove. It is not designed 
for cooking, you cannot simmer on it. It is designed 
to boil water in the insulated giant cup that attaches to 
the top of the burning element. It is very, very good at 
boiling water quickly. It is also quick to set up and take 
down. So if you just want to have a hot drink, or boiling 
water to pour into your Mountain House or similar 
freeze-dried meal, consider getting a Jetboil.

There are a couple of successors to the original Jetboil, 
the Windburner (cheaper) and the Reactor (expensive, 
for expeditions), which are updated designs that work 
better in the wind or cold. People look at a Windburner 
or Reactor and still call it a Jetboil because it looks so 
similar. “Jetboil” is in danger of becoming a genericized 
trademark like Kleenex.1

Jetboil type stoves are not ideal stove for winter, as 
they use a small canister of butane and other com-
pressed gases. If it’s really cold out, you have to warm 

1 https://www.msrgear.com/stoves/stove-systems/reactor-stove-
systems/reactor-stove-systems.html
https://www.msrgear.com/stoves/stove-systems/windburner-personal-
stove-system/windburner.html

the gas canister to get it to work. But at Base, where 
you can just leave the stove inside a warm building for 
a while, this is not often a problem. And Jetboil type 
stoves, for heating water, are very convenient and easy 
to use. 

The other stove worth mentioning is not, strictly 
speaking, a stove, but a kettle. A Kelly Kettle.2 Few in the 
US have heard of it. Made in Ireland, Kelly Kettles are 
also known as Volcano Kettles. They are wildly popular 
in the British Isles for hill-walking (what we call hiking).

In the British Isles, having a cup of hot tea at elev-
enses or teatime, even if you’re on a ledge halfway up a 
mountain, is very important. 

 They are not as light or as small as a Jetboil, but they 
work in any weather. That’s because you have to burn 
sticks or grass or leaves in the bottom. And unlike in the 
British Isles, in the mid-Appalachians you can always 
find sticks. Sometimes they’re even dry. You can cheat 
and start the fire with an Esbit-type solid fuel tablet or a 
similar firestarter.

The unique thing about the kettle is that it sits atop 
the burn-anything stove portion, and the fire comes up 
a chimney in the middle of the kettle. This makes it very 
efficient at using the fire to heat the water in the kettle. 
The chimney also draws very well, pulling in air through 
the hole in the bottom, making the fire burn hotter, and 
making it easy to burn almost anything. 

All this makes it look a bit like a volcano, hence the 
common name “volcano kettle.” 

Unlike a Jetboil, you can get lots of accessories that fit 
stack under and inside your kettle and base, to make a 
compact unit suitable for car-camping and cooking or 
grilling as well as heating water. 

If you go to a reputable store like REI, there are many 
other excellent stoves, and any of them will work well 
for simply fixing hot drinks and food at Base. 

Other Outdoor Gear 

We will cover GPS units and cellphone GPS apps, and 
orienteering compasses, in Chapter 3: Land Navigation. 
We cover things like webbing and carabiners in Chapter 
8: Nontechnical and Semi-Tech Evacs.

We have covered most of the rest of what appears 
in Pack Lists on page 11 somewhere in this chapter. 
There is one glaring exception, and that is the item 
“Small knife or multi-tool.” 

The controversy about which knife or multitool is 
best dwarfs both hat and hammock controversies, com-
bined. Though there are two main divisions, Swiss Army 
Knives vs the Leatherman-ish tools, there are factions 

2 https://www.kellykettleusa.com/

https://www.msrgear.com/stoves/stove-systems/reactor-stove-systems/reactor-stove-systems.html
https://www.msrgear.com/stoves/stove-systems/reactor-stove-systems/reactor-stove-systems.html
https://www.msrgear.com/stoves/stove-systems/windburner-personal-stove-system/windburner.html
https://www.msrgear.com/stoves/stove-systems/windburner-personal-stove-system/windburner.html
https://www.kellykettleusa.com/
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within each division who will argue with each other at 
the drop of a hat, hammock or knife/multitool. 

Our only advice is to chat with some SAR people 
about their preferences and then, provided you can 
finally break off the conversation, make your own 
choice. But be prepared to revise it when, in the field, 
someone shows you something really cool on their 
knife or multitool, something that you simply can’t do 
without. 

For reasons of personal safety, I am not going to men-
tion what I carry. 

Care and Feeding of Outdoor Gear 

Good outdoor gear is an expensive investment. Keep up 
the value and usability of your investment by taking care 
of it properly.

Drying and Cleaning

“Drying” appears first in this section heading, before 
“cleaning.” Why? We normally say “washing and drying” 
or “cleaning and drying.” 

But after you get back from an outdoor recreation trip 
or SAR mission, you often have damp or wet gear. And 
storing your gear damp or wet makes it get moldy. And 
may destroy the waterproofing of a tent or hammock. 

Even if it hasn’t been raining or snowing, if you’ve 
been sleeping in your sleeping bag, it’s probably a bit 
damp from your perspiration. Turn it inside out, drape 
it over something, and leave it there overnight before 
storing it. 

After our anyone in our family gets back from such a 
trip or SAR mission, our Great Room looks like it’s an 
outfitter’s shed filled with drying racks. There are tents, 
rain flies, hammocks, sleeping pads, inside-out sleeping 
bags, and maybe shell and midlayer garments covering 
every available piece of furniture. The cats and the dog 
think it’s great, they hide behind things and then leap 
out at unsuspecting humans. 

Drying out your gear before storing is important. But 
sometimes that’s not enough and you need to clean it. 

If you’re coming back from day trips a lot, or work on 
a farm/ranch, it’s traditional to get a boot brush/scraper 
to keep by the entrance to your mud room. A mud 
room is a room in your house where you contain, clean 
and store the boots you use in the mud. If you read sci-
ence fiction, you know about spaceship air locks. A mud 
room is a mud lock to prevent mud from entering. 

Even if you don’t have a mud room, if you come back 
from day trips with mud on your boots, you might want 
to invest in an effective boot brush to clean your boots 

before you come in the house. You can get a traditional 
cast-iron-and-wood one, which looks nice, or you can 
get a modern industrial-type one for about $50 on 
amazon.com. 

A simpler way to clean mud off of boots is to brush 
as much as you can off before you even get in the car to 
head back home. In the door pocket of every door of my 
Land Cruiser you will find a small, stiff brush for getting 
most of the mud off before you get in the car. They’re 
O-Cedar Tile And Grout Brushes which are the best I’ve 
found for this use. It’s narrow enough to get between the 
lugs of a lug sole. 

Once home, you can use one of these same brushes 
under running water in a sink to finish cleaning the 
boots. It’s traditional to stuff your boots with dry news-
paper and to put them in a warm place (over a forced-
air heat vent is where I put mine) to dry overnight. 

You usually don’t need any soap or detergent to clean 
your boots.

 If your boots are leather, once they are dry may want 
to apply something like mink oil or Sno-seal or Snow 
Proof or Nikwax waterproofing wax (each of these has 
fanatic aficionados) to help keep them conditioned and 
water-resistant. 

Speaking of Nikwax, they have a line of cleaners and 
re-waterproofing products that have essentially cornered 
the market for cleaning and retreating outdoor gear. If 
you have a softshell jacket that you want to wash and 
reapply the durable-water-repellent (DWR) treatment, 
they have products for that (Tech Wash and Sofsthell 
Proof). The same for down garments (Down Wash), 
and waterproof-breathable garments (Tx-Direct, either 
wash-in or spray-on). The drawer under my washing 
machine is full of mostly Nikwax products. 

My wool midlayers, and my wicking baselayers, I 
wash in the washing machine with the other laundry 
and regular laundry detergent, and then hang to dry 
(unless they’re a bit too big and then I dry them in the 
drier on medium heat to shrink them). I mostly wash 
my outdoor midlayers and shells with Nikwax products 
(and reapply waterproofing afterwards when appropri-
ate) when (a) they look dirty, or (b) they start smelling 
bad.

You can wash down gear in a washing machine, 
but should use Nikwax Down Wash or similar. There 
are concerns with the weight of the wet down ripping 
out the baffles in sleeping bags in a front-load washer. 
Hand-washing is a reasonable alternative though very 
tedious. If it’s a sewn-through down jacket without 
baffles (the most common kind), it’s OK to wash in the 
washer. 

One thing about drying down sleeping bags and 
duvets: you can dry in the drier on low heat, indeed you 
really should dry in the drier on low heat. The wet down 
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tends to clump, and regular agitation in the drier is not 
enough to spread it out. It is traditional to throw a pair 
of running shoes or a few tennis balls in the drier with 
the down gear to spread out the down. The running 
shoes work, but make a lot of noise, sometimes jam the 
drier and sometimes kick open the dryer door, so tennis 
balls are a better choice. 

Never dry clean outdoor clothing or gear. It removes 
those coatings that you rely on for water-repellency.

Wear and Tear

Some keep going forever, like death and taxes. Other 
things, like outdoor gear, starts wearing out after a 
while. As described in the next section, some stuff you 
can patch/fix with Tenacious Tape, duct tape, cable ties, 
or replacement parts. Some things, like wool cloth-
ing, ends up wearing through at the elbows or wrists, 
and even durable softshell pants or jackets rip or wear 
through at the knees. You can do limited repairs your-
self, or a talented tailor can do them for you. You can 
also get “washable” (hand-wash) leather elbow/knee 
patches to fix some of these issues. When I ordered 
some via amazon.com, they had to come from Germany 
and it took weeks to get them.

Repairing Your Gear

Much of our gear, whether clothing, packs, sleeping 
bags or tents, are made out of nylon cloth. Nylon is 
pretty durable, but it can certainly rip.

Tenacious Tape has a reputation among knowledgable 
outdoorspeople. The tape, and round patches made of 
the same sticky nylon material, makes many clothing, 
sleeping bag and tent repairs simple and easy. You find 
the rip, clean it off with an alcohol prep pad, let it dry 
for a minute, peel the packing off of the Tenacious Tape 
patch, and slap on the patch. You can get different colors 
to match your gear, or even clear patches. 

If you ask outdoor-shop people, manufacturers or 
guides, they tend to recommend the Tenacious Tape 
brand. Other and perhaps cheaper brands are available, 
but Tenacious Tape has a long history of reliable quality.

Therm-a-Rest and similar inflatable sleeping pads 
need more than Tenacious Tape. If they get a punc-
ture, they don’t work at all, and the sticky stuff on the 
back of Tenacious Tape may not be enough to keep 
air from escaping. Therm-a-Rest and other inflatable 
mattress brands sell repair kits specifically for inflatable 
mattresses.

It makes sense to pack a repair kit for your spe-
cific brand of mattress (buy one when you buy your 

inflatable sleeping pad) with your mattress. These repair 
kits are designed to be used in the field, though some 
recommend using a stove to heat water and put it in a 
water bottle for applying the patch. 

Sometimes other things, like buckles, break. 
It’s a wise idea to keep a generic gear repair kit, if not 

in you pack, at least in the gear you keep in your vehicle. 
That way, you can make repairs when you get back to 
Base. 

In addition to a generic repair kit, you should have 
extra parts for anything that you carry that is likely 
to need them, like a water filter. And, for an inflatable 
sleeping pad, a repair kit specific for that brand of sleep-
ing pad.

Companies like Gear-Aid offer prepacked backcoun-
try repair kits, such as the Gear Aid Field Fix Kit Repair 
Kit and Tenacious Tape Camp Repair Kit which have all 
sorts of handy things, McNett offers a Field Repair Kit 
which is mostly for repairing fabric. You can also make 
your own repair kit, but fair warning: over the years and 
decades, they tend to grow as you add more and more 
occasionally-very-useful things to them. 

If you’d like to see what I carry in the way of multiple 
levels of repair kits, check out: http://www.conovers.org/
ftp/SAR-Gear.pdf. 

http://www.conovers.org/ftp/SAR-Gear.pdf
http://www.conovers.org/ftp/SAR-Gear.pdf
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Food and Water  

Water 

A one-liter water bottle is standard hiking gear, 
and you can use it to mix up Gatorade or similar elec-
trolyte packets for hot weather. It’s also traditional to use 
the water bottle as a spool for several yards of duct tape. 

A water bladder in your pack, such as a Camelbak, 
can hold more water, and having a drinking tube dan-
gling invitingly in front of you makes you more likely to 
drink; also, drinking small amounts frequently has less 
impact on your performance than less-frequent large 
drinks. The larger bladders carry up to 3 liters/quarts 
of water. For a half-day task on a pleasant winter day, 
a single liter of water will probably be adequate. For a 
half-day task on a hot and humid summer day, though, 
plan on carrying 2-3 liters/quarts. 

Hydration is important: it prevents illness and 
sustains better aerobic and muscular performance. 
And even mild dehydration significantly impairs your 
memory and attention, which, especially on search and 
rescue tasks, can lead to badness.1 

Water Purification

If you run out of water in the field, you may be able to 
find a local source of water. If it’s in a rural (or suburban 
or urban) area, the water might be contaminated by, 
among other things, people’s poop from defective drains 
or septic tanks. Even in a declared wilderness area, clear, 
free-running water can be contaminated by beaver 
poop, which can carry Giardia which can cause diarrhea 
in humans. 

Now that we’ve made you never drink water that 
doesn’t come in a sealed bottle from a store, or from 
your faucet at home, let’s say that there are ways to 
purify water you find in the outdoors so that it’s safe to 
drink.

There are five things that you want to consider when 
you want to purify waster for drinking: dirt, protozoa, 
bacteria, viruses and chemicals.

1 Benton, D., et al. (2016). “Minor degree of hypohydration adversely 
influences cognition: a mediator analysis.” Am J Clin Nutr 104(3): 
603-612. https://pubmed.ncbi.nlm.nih.gov/27510536/; see also https://
theconversation.com/memory-and-attention-are-affected-by-much-
lower-levels-of-dehydration-than-previously-thought-63950

Dirt

It’s not in itself to drink (or eat) dirt: zillions of little kids 
have eaten dirt (often tasting a mud pie) and had no 
problems with it. But face it, adults think dirt in water is 
yucky. And dirt in your water makes it harder to disin-
fect water from microbes that might make you sick.

One way to clarify (“make clear”) muddy water is 
to flocculate it: put a chemical in the water (usually 
something called alum), and leave the water sit still 
for a while. The alum makes the dirt clump into bigger 
particles that settle out faster (but not really what you 
would say “fast”). Then you pour off the clear water and 
dump out the mud at the bottom. This isn’t really practi-
cal for wilderness search and rescue.

The other way to clarify water is to filter it. And the 
best way to do this in the backcountry is with a water 
filter, also called a water pump. While most of backpack-
ing pumps/filters are marketed as means to remove 
harmful micro-organisms, they also filter out dirt. Many 
of them have a prefilter that specifically is designed to 
filter out dirt. 

Most prefilters that are on the end of the tubing that 
you put into the stream or pond from which you’re col-
lecting water. For most prefilters, you can clear dirt off 
the outside of them by sloshing them in water, rubbing a 
finger across them, or cleaning with a shirttail.

Indeed, irrespective of how well they remove micro-
organisms, one of the best features of these backpack-
ing pump/filter devices is how good they are at getting 
water out of a shallow spring or stream.

For more about choosing a water purification pump 
filter, see: https://www.rei.com/learn/expert-advice/
water-treatment-backcountry.html.

Protozoa

Wikdipedia says Protozoa (also protozoan, plural pro-
tozoans) is an informal term for a group of single-celled 
eukaryotes, either free-living or parasitic… Historically, 
protozoans were regarded as “one-celled animals”, because 
they often possess animal-like behaviours, such as motility 
and predation, and lack a cell wall, as found in plants and 
many algae.

Giardia from beaver poop we already mentioned, 
and there are amebas that can cause amebic dysen-
tery, a particularly nasty form of diarrhea, and there is 
another protozoan called Cryptosporidium found in 

https://pubmed.ncbi.nlm.nih.gov/27510536/
https://theconversation.com/memory-and-attention-are-affected-by-much-lower-levels-of-dehydration-than-previously-thought-63950
https://theconversation.com/memory-and-attention-are-affected-by-much-lower-levels-of-dehydration-than-previously-thought-63950
https://theconversation.com/memory-and-attention-are-affected-by-much-lower-levels-of-dehydration-than-previously-thought-63950
https://www.rei.com/learn/expert-advice/water-treatment-backcountry.html
https://www.rei.com/learn/expert-advice/water-treatment-backcountry.html
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backcountry water that can cause diarrhea as well. These 
are all pretty rare in backcountry water. The water puri-
fication tablets we recommend later (chlorine dioxide) 
kill them. Any hiking-type or travel-type water pump/
filter will remove them, too.

Bacteria

Bacteria (singular: bacterium) are a lot smaller than 
protozoa. And they are found in backcountry water 
more often. And they are more likely to make you 
sick, mostly with nasty diarrhea. (We’ve been talking 
a lot about diarrhea; if you want to learn more about 
acute diarrhea, check out http://www.conovers.org/ftp/
Diarrhea.pdf.) 

Used properly, chlorine dioxide water purification 
tablets kill almost all bacteria that will make you sick if 
you drink them. Most water filters/pumps marketed for 
travel or hiking remove almost all of them.

Your body can easily handle the few that might get 
through without getting sick. Don’t worry about the few 
that are left after using the chlorine dioxide tablets or a 
filter pump. The marketing for water purification tablets 
or pumps that say things like “Meets NSF protocol 
P231 for removal of bacteria (99.9999%) and protozoa 
(99.9%)” should not make you worry about that remain-
ing tiny percentage,

Viruses

Viruses are a lot smaller than bacteria.
Waterborne viruses can cause diarrhea, such as the 

Norovirus AKA “24-hour stomach flu” with vomit-
ing and diarrhea is caused by a virus. There is a also 
waterborne virus that causes Hepatitis A, which can be a 
serious and (rarely) fatal disease. 

Decades ago, I used to work in a dialysis unit where 
the risk of catching Hepatitis B and Hepatitis C, both 
caused by bloodborne but not waterborne spread. We 
had to get tested every month for Hepatitis B and C, 
and the standard test panel included Hepatitis A, so 
we got tested for that, too. One month I turned posi-
tive for Hepatitis A. The good news is now I’m immune 
to Hepatitis A and don’t need the immunizations for 
it. And I hadn’t had so much as a case of the sniffles in 
the months leading up to my positive Hepatitis A test, 
which is the case for most people with Hepatitis A. Still, 
some get really sick, and, as with Covid-19, even if you 
don’t feel sick you can give it to others, so you don’t 
want to get it if you can prevent it.

Viruses are so small that none of the travel-type or 
hiking-type filter/pumps can filter them out. But chlo-
rine dioxide water purification tablets kill them. 

Given this, you ask: why should I bother with a 
pump/filter if chlorine dioxide tablets will take care of 
all of the protozoa, bacteria and viruses in water?

There are three answers to this.
First, it’s hard to get water out of shallow pools, and 

the tube on a water filter can suck this up much more 
effectively than you can dip it out in a cup or your water 
bottle. And, if you get the right adapters, you can attach 
a pump’s output hose directly to a water bladder in your 
pack.

Second is that pump/filters remove dirt that interferes 
with the way chlorine dioxide tablets work, especially 
if they have a prefilter at the end of the tube that goes 
into your water source. The dirt, even if just enough to 
make the water slightly cloudy, sucks up the disinfec-
tant from the tablets and so there is less of it left to kill 
microorganisms.

Third is that water can be contaminated by:

 “I don’t care what the research says. Everybody knows you should drink 3,000 glasses of water a day and change your oil every 8 miles.” Courtesy xkcd.com.

http://www.conovers.org/ftp/Diarrhea.pdf
http://www.conovers.org/ftp/Diarrhea.pdf
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Chemicals

Toxic chemicals from mine drainage, including heavy 
metals like lead, are a problem in parts of the Mid-
Appalachians. Even in wild areas. Sometimes this is 
visible where you can see yellow, red or orange draining 
out of a hillside into a stream. There are places near my 
home where I ride my mountain bike, and haven’t seen 
a person for miles, where I can see acid mine drainage 
right next to or sometimes on the trail.  But sometimes 
mine drainage is invisible. And remember, some mines 
in the mid-Appalachians were out in the middle of 
nowhere even before they abandoned hundreds of years 
ago. I have taken my daughter hiking in a wild area near 
our house so that we can visit the Boyd Coal Mine. It’s a 
shallow open pit mine, now covered with mature forest, 
that was abandoned around 1884. You can still pick up a 
bag of coal there and bring it home to burn in your fire-
place. Don’t drink water from the streams around here, 
though. It’s been a long time, but I still worry.  

After disasters, and near industrial sites, water can be 
contaminated by other chemicals.

Some water filter/pumps include an activated char-
coal filter or prefilter. These will absorb many toxic 
chemicals. Perhaps even more important is to avoid 
water near known or suspected mining or fracking sites. 

Other Ways to Purify Water

One of the major problems in disasters (or backcountry 
hiking, or wilderness search and rescue) is the bacte-
riological purification of water (“disinfection”). Yes, 
water can be contaminated with poisons such as pes-
ticides or other chemical agents, or heavy metals from 
mine drainage. But the big problem is disease-causing 
microbes. 

There are many different ways to disinfect water, 
including boiling, the old chlorine tablets (which didn’t 
kill entamoeba histolytica very well), iodine tablets, and 
more recently, filters to eliminate Giardia (which just 
isn’t that big of a problem in my mind), and micropore 
filters with a smaller orifice size to eliminate bacteria, 
with or without an iodine resin to kill viruses. There are 
methods that electrolyze salt to make “mixed oxidants” 
and there are methods that use ultraviolet light. 

Some filters include an activated charcoal filter to 
eliminate any iodine taste, which as a side benefit also 
tends to eliminate some toxins. Hikers, especially back-
packers, tend to rely on water purification pumps. 

For search and rescue, where the typical search task is 
half a day, and only sometimes a whole day or longer, a 
pump is a bit bulky and heavy for something you rarely 
use. If you’re on a large team going on a long task in 
a very remote area, a single pump for the team might 

make sense. But a small and light alternative is chlorine 
dioxide water purification tablets, which are a reason-
able addition to anyone’s SAR pack.

Selecting Water Sources

If you were hiking in the backcountry before iodine 
water purification tablets were first developed during 
World War II,1 the only way to purify water was to boil it 
by building a fire or using one of the early hiking stoves2 
to boil the water. 

Given how hard it was to purify water, an important 
part of being outdoorsy was being able to judge the 
quality of surface water and deciding whether to drink 
it or not. Even today, using some judgement in selecting 
water sources is appropriate. 

We talked about avoiding acid mine drainage and the 
dangers of water contaminated with heavy metals back 
in Big Savage Mountain to Pittsburgh on page 68. 
Given there is and was a lot of heavy industry in the 
mid-Appalachian area, and much of it along river val-
leys, drinking water potentially downstream of indus-
trial plants is unwise, due to the possible presence of 
toxic chemicals. And bigger streams and rivers are more 
likely to have drainage from septic tanks. 

Even in a protected area such as the watershed of a 
drinking-water reservoir, the most pristine-appearing 
clear, sparkling creek may make you sick if you drink 
it untreated. Why? Because just upstream, around the 
bend, a beaver just pooped in the creek, releasing a shit-
load of Giardia, a known cause of diarrhea in humans. 
(Beaver poop is the major source of Giardia.)

But, statistically speaking, that protected, clear, free-
running stream is much less likely to be contaminated 
than a stream downhill of a housing development. 

Here are some things to look for in a backcountry 
water source. These are traditional lore, I know of no 
scientific evidence to back them up. But before we get to 
them, consider your most valuable resource for evalu-
ating these things: your map. If you look carefully at a 
map of the area upstream of you (the watershed) it will 
make it easier to evaluate for the following things.

 ◆ Free-running; unless right after a rainstorm, puddles 
with no inflow or outflow are more likely to have 
things in them you don’t want to drink. Slow-moving 
water is more likely to have big animals wading in it 
and pooping in it, and may well be better to promote 
bacterial growth.3 

1 https://www.potableaqua.com/history/
2 https://en.wikipedia.org/wiki/
Portable_stove#Compact_camping_and_hiking_stoves
3 https://backpackinglight.com/
sipping_water_drinking_untreated_backcountry_water/

https://www.potableaqua.com/history/
https://en.wikipedia.org/wiki/Portable_stove#Compact_camping_and_hiking_stoves
https://en.wikipedia.org/wiki/Portable_stove#Compact_camping_and_hiking_stoves
https://backpackinglight.com/sipping_water_drinking_untreated_backcountry_water/
https://backpackinglight.com/sipping_water_drinking_untreated_backcountry_water/
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 ◆ Cold: bacteria don’t like cold water.
 ◆ Clear: as discussed above, cloudy water will interfere 

with water purification methods; whatever is making 
the water cloudy, those tiny particles are more likely 
to have bacteria on them.

 ◆ Not downstream of human habitation: septic 
systems leak poop and bacteria, and sewer pipes can 
leak for a long time before someone repairs them.
even with water

 ◆ Not downstream of pastures: pastures are full of 
bullshit and cowshit and their attendant bacteria.

 ◆ Not downstream of beaver ponds: beaver poop 
often has Giardia.

 ◆ Not downstream of cultivated fields: fertilizers 
spread on fields wash into the water and promote 
bacterial growth, and pesticides on those fields also 
wash into the water.

 ◆ Not downstream of industrial plants or mines: 
even mines that have been abandoned for a hundred 
years or more can be sources of many toxic sub-
stances, including heavy metals, even if you don’t see 
yellow or red acid mine drainage. 

 ◆ Is a natural spring: in places, water comes right out 
the ground. This water has likely been through some 
natural filters underground and is probably the most 
likely backcountry water to drink untreated. Many 
hiking-specific maps (usually print maps, not online 
maps unfortunately) have good springs marked on 
them. The maps of the Potomac Appalachian Trail 
Club are a good example of this.

 ◆ Smells and tastes OK: If it smells bad or tastes bad, 
recognize that these senses evolved to protect you 
from bad water and don’t drink it.

Some people say to avoid water that is reddish from 
drainage from places with lots of pine needles and bogs.1 
In the mid-Appalachian area, you can find this in the 
Dolly Sods wilderness and at nearby Canaan Valley 
National Wildlife Refuge and Blackwater Falls State 
Park.

 However, those tannins that make such water reddish 
are harmless to drink. A hundred years ago and more, 
this sort of water was prized for seagoing vessels, and 
put in barrels and exported to the coast. Why? Because 
the tannins have a preservative effect, and such water is 
less likely to spoil on a long sea voyage. But, drinking 
directly from the Blackwater River itself, rather than 
small tributaries, is probably not a good idea, as there 
was a lot of mining along it and acid mine remediation 
is an ongoing project.

1 https://sectionhiker.com/backcountry-water-sources/

Bottom Line

For most search and rescue tasks, carry enough water, 
and just carry some chlorine dioxide tablets as a backup.

If you’re going out in really hot weather, or for a very 
long task or camp-in, and you suspect you’re going to 
need to resupply with water from the field, take a small 
pump/filter, too, preferably one with a good prefilter and 
a charcoal filter or prefilter. Use the pump and, after-
wards, use the chlorine dioxide tablets to kill off viruses. 
And select your water sources as described immediately 
above. 

A Dash of Salt

And finally, in hot weather: remember to put some 
fast-food salt packets in a plastic bag in your pack. That 
you can give salt as well as water to your team members 
who are getting wifty. (Wifty is Pittsburghese for light-
headed, a feeling that your might lose consciousness. 
In Pittsburghese, losing consciousness is done fell out. 
Consult your dialect coach for appropriate similar terms 
in other parts of the mid-Appalachians.)

In hot weather, especially if your sweat glands are not 
heat-acclimatized, you lose lots of salt as well as water in 
our sweat. As I explain to patients who are feeling wifty 
because they’re dehydrated: “You may find this hard 
to believe, but I’m a doctor and I’m going to tell you to 
increase the salt in your diet. If you just drink water, it 
will go right through you. You will pee it out. You won’t 
get rehydrated. For the next couple of days, you need to 
eat salty foods, and put lots of salt on your food; your 
salt shaker is your friend. The salt will help hold the 
water in your body so that you get un-dehydrated.”

Water in Winter

Hydration is just as important in winter as in summer, 
as you lose so much moisture from breathing cold, 
very dry air. You can decrease this water loss by using a 
rebreathe flap across your mouth and nose. At its sim-
plest, this is a scarf across your mouth and nose. It gets 
wet from the warm, moist air you breathe out. And this 
then humidifies the air you breathe back in. And since 
evaporation causes a lot of heat loss, this also keeps you 
warmer. You can get face masks with something like a 
Brillo pad of copper in them, specifically designed to 
retain moisture. But a Velcro-in-the-back face mask will 
do at least some humidification and keep you warmer. 

But in the deep winter – even if you have one of those 
insulated drinking tubes – water bladders, or at least 
their drinking tubes, tend to freeze. If it’s just going to 

https://sectionhiker.com/backcountry-water-sources/
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be a few degrees below freezing that night, I’ll still use 
my CamelBak with an insulated drinking tube as it’s so 
convenient, and it’ll probably work. But for deep winter, 
it’s best to use a water bottle instead.

For deep winter, you want an insulated water bottle 
cover. There is one manufactured by Forty Below that 
gets very good ratings, as it’s easy to keep on your hip-
belt and open with mittens on. A cheaper alternative is 
an old wool boot sock. 

You also want a water bottle that won’t crack in the 
cold (most, including Nalgene bottles, tend to) and 
is easy to open with mittens on. A German company 
called Hunersdorf  (later bought out by Relags, but 
people still call them “Hunersdorf bottles) makes an 
“expedition cold weather water bottle” which is standard 
for high-altitude and winter mountaineering, and is 
available through amazon.com from Liberty Mountain 
Works as a Liberty Mountain Relags Pe Wm 1 Liter 
Bottle. There’s no cheaper alternative for a deep-winter 
water bottle that I know of. Make sure you get the 1-liter 
bottle as it’s hard to find an insulated cover, even an old 
sock, for the larger 1.5 liter ones.

When it’s really cold, don’t fill your water bottle all the 
way to the brim; if the water freezes and expands, the 
bottle will explode (well, a little tiny explosion). Leave 
an inch of air at the top to allow some room for the 
water to expand into as it freezes.

When you put your deep-winter water bottle in its 
insulated cover, put it in upside down so that the ice, 
which rises, stays in the bottom of the bottle so you can 
still drink from the top. 

✴  ✴  ✴

One final thought about water purification: if you 
prepare for purifying backcountry water now, you’re 
ahead of the game when water systems are damaged 
by unexpectedly-severe cold weather, as happened to 
people in Jackson, Mississippi, who had a boil-water 
advisory for more than a month.1 Of course, that kind of 
occurrence won’t be unexpected to you, as you’ve read 
the section Polar Vortex on page 95.

Food 

We discussed carbohydrates, quick-energy and sus-
tained-energy snacks back at the beginning of this 
chapter, in Energy on page 9. That was in the context 
of survival in the cold, and for keeping you functioning 
at peak efficiency in the field. 

1 https://www.npr.org/2021/03/12/976342939/
jackson-mississippi-residents-enter-fourth-week-of-water-crisis

But now it’s time to look at food in some different 
ways. In particular, how to eat well when you’re at a 
multi-day search. You need food that not only replaces 
the glycogen that you’re used up in the field, but has 
protein, fat and other essential nutrients to repair wear 
and tear on components of your body such as your 
muscles. 

First, we’ll look at food you bring to eat at Base. For 
a search, you’ll need such food to eat before and after 
tasks, when you return to Base. This not only needs to 
provide energy, but also repair parts for wear and tear 
on the tiny machinery of your cells.

Then, we’ll discuss food safety for when others, either 
local volunteers or service organizations such as the Red 
Cross or Salvation Army, bring food to Base for us.

MREs

MREs (mil-spec = meets military specifications Meals, 
Ready to Eat) and Fireline meals (a competitor to MREs 
specifically for wildland firefighters) have some major 
advantages. They are stable at room temperature, or 
even hot temperatures, for a long time. It’s not a bad 
idea to have a case of MREs or Fireline Meals at home 
for emergencies.

 

Safe Internal Temperatures for Food

Jess Vishner of the ASRC’s 
Allegheny Mountain Rescue 
Group, whose day job involves 
teaching food safety, offers some 
detailed information about food 
temperatures. 

Reheated foods 165°F (74°C): 
Anything premade offsite then 
reheated at Base. Pretty much 
anything in a Salvation Army or 
Red Cross food truck. Also gauge 
who’s running these and how 
experienced/knowledgeable about 
food safety  you think they are.

165° F (74° C) for less than 1 
second
 · Reheated food
 · Poultry
 · Ground poultry
 · Anything stuffed

155° F (74° C) for 17 seconds
 · Ground meats(beef, pork, 

lamb, etc.)
 · Injected meats (anything brined 

like ham or flavor injected 
roasts)

 · Mechanically tenderized meats 
(pretty much anything pre-
tenderized) See https://www.
consumerreports.org/cro/mag-
azine/2013/06/has-your-steak-
been-mechanically-tenderized/
index.htm

145° F (63° C) for 15 seconds
 · Fish, shellfish, crustaceans 
 · Steaks/chops porks, beef, lamb 

veal
 · Commerical raised game (veni-

son etc)
 · Regular eggs (as opposed to 

powdered or liquid eggs)

145° F (63°) for 4 minutes
 · Roasts of beef, pork, lamb, and 

veal 

135 degrees with no minimum 
time
 · Fruits 
 · Veggies
 · Grains
 · Legumes (beans, peas, lentils)

https://www.npr.org/2021/03/12/976342939/jackson-mississippi-residents-enter-fourth-week-of-water-crisis
https://www.npr.org/2021/03/12/976342939/jackson-mississippi-residents-enter-fourth-week-of-water-crisis
https://www.consumerreports.org/cro/magazine/2013/06/has-your-steak-been-mechanically-tenderized/index.htm
https://www.consumerreports.org/cro/magazine/2013/06/has-your-steak-been-mechanically-tenderized/index.htm
https://www.consumerreports.org/cro/magazine/2013/06/has-your-steak-been-mechanically-tenderized/index.htm
https://www.consumerreports.org/cro/magazine/2013/06/has-your-steak-been-mechanically-tenderized/index.htm
https://www.consumerreports.org/cro/magazine/2013/06/has-your-steak-been-mechanically-tenderized/index.htm
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They taste pretty good. I say that as someone who is 
old enough to have occasionally subsisted on World War 
II/Korean War era K rations1 and have eaten in some 
very high-end restaurants. Don’t believe what people say 
MREs, they’re really not bad at all.

MREs can get a bit monotonous after a while, but 
there are enough different meals it can be a long while. 
I do know a Disaster Medical Assistance Team that, 
after Hurricane Katrina, was dropped off by helicopter 
with cases labeled “mixed MREs.” But the contents were 
nothing but pepper-steak MREs, all exactly the same. 
And they were stuck there with nothing else to eat for 
days on end. So, trust but verify: order cases of mixed 
MREs but once they arrive, open them to check.

For home emergency supplies, or for bringing to eat 
at Base, get the versions with heaters. These are similar 
to the iron-based hot packs that we use in our mittens, 
or to warm patients. However, they are (a) designed to 
work when you apply water to them rather than just air, 
and (b) they get a lot hotter. If you already have MREs 
without heaters, you can order them separately. 

MREs are designed to support troops during combat. 
So, they support providing the calories needed for major 
physical exertion: about 4000 kcal (kilocalories = “food” 
calories) a day. 

If you are trying to lose weight, MREs are not a good 
choice. And if you’re working in Base, where you’re not 
exercising, something healthier and lower-calorie might 
be a better choice. 

Freeze-Dried Meals

Foil-sealed bags of freeze-dried food, vacuum-packed, 
revolutionized backpacking. I can still remember the 
first time I ate one on a backpacking trip. It was a total 
treat compared to what we’d been eating before, they 
were a lot lighter, and the prep time was a lot shorter. 

These are ultra-lightweight meals, made famous by 
the brand Mountain House but now available from 
multiple companies. They were developed during the 
Vietnam war as “lurps” (Long-Range Patrol Rations = 
LRPs) for US Special Forces. Then in 1969, Mountain 
House started selling them to people like me to take 
climbing and backpacking. 

The food in them is completely cooked, then all of 
the water is sucked out. This means that (a) they weigh 
almost nothing, and (b) they have a shelf life similar 
to or longer than MREs, on the order of 10-20 years or 
longer.2 It also means that you need a significant amount 
of water to rehydrate them. 

1 https://en.wikipedia.org/wiki/K-ration
2 See the article “Popular YouTuber Eats 37-Year-Old Mountain 
House Meal”: https://mountainhouse.com/blogs/general/

Since these freeze-dried meals don’t need any cook-
ing, you can just heat water on something like a Jetboil 
or Kelly Kettle, dump it into the package, mush it 
around a bit, and then let it sit for a while to absorb the 
water. It does help to stir a bit during the rehydration 
process to make sure you don’t have any crunchy bits 
that haven’t rehydrated.

Jess Vishner says, “A large paper clip or a small binder 
clip is a great addition for mountain house style meals. 
When you pour hot water into the pouch it can lose heat 
quickly. Folding the top over and clipping it traps the 
heat and steam in, just be aware of hot steam when you 
open the bag again because steam burns are no fun.”

You can rehydrate these meals with cold water, but it 
takes longer for them to rehydrate. If your meal package 
can be sealed, you can even add cold water an hour or 
two before your meal, and keep it inside your clothing 
to warm by body heat.

If you’re in Base, MREs are quick, but you can get 
healthier freeze-dried meals, with lots of veggies, for 
when you’re sedentary. 

Freeze-dried meals are also ideal to take if, during a 
big search, you are sent to do a camp-in somewhere in 
the backcountry. 

Food Safety

“Food poisoning” is no fun. Not only may you run 
out of toilet paper, it’s hard to be efficient at SAR when 
you’re having to stop to fertilize a tree every half-hour.

There are many types of food poisoning, but this is 
neither the time nor place to discuss them in disgust-
ing detail. Although, perhaps, that might make you take 
food safety more seriously. Especially if you are in Base 
for a big search, and especially if you are supervising 
or in the Logistics Section. (On the other hand, from a 
personal perspective, and you are a SAR team member 
checking out the food on offer at Base, you should have 
a very pertinent personal interest in food safety.)

There are standard temperatures to which you should 
cook meat, poultry or fish. You do have a chef ’s ther-
mometer at home, right? The kind you can clip into 
your pocket? And you know the proper temperatures? 
Just in case you didn’t know, they are in the sidebar 
Safe Internal Temperatures for Food on page 185. 
You can also reference and perhaps print off  the most 
recent temperature guidelines in the form of a one page 
graphic at https://www.servsafe.com/ServSafe/media/
ServSafe/Documents/Time-and-Temperature-Control.
pdf. ServSafe is the industry standard training, and 

popular-youtuber-eats-37-year-old-mountain-house-meal

https://en.wikipedia.org/wiki/K-ration
https://mountainhouse.com/blogs/general/popular-youtuber-eats-37-year-old-mountain-house-meal
https://www.servsafe.com/ServSafe/media/ServSafe/Documents/Time-and-Temperature-Control.pdf
https://www.servsafe.com/ServSafe/media/ServSafe/Documents/Time-and-Temperature-Control.pdf
https://www.servsafe.com/ServSafe/media/ServSafe/Documents/Time-and-Temperature-Control.pdf
https://mountainhouse.com/blogs/general/popular-youtuber-eats-37-year-old-mountain-house-meal
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required for food service operations in many if not all 
states.

The primary reason for cooking meat, poultry or 
seafood is to kill various parasites that might be in them. 

But even if cooked properly in the first place, food 
can be contaminated by someone’s hands or cough 
when they have a contagious virus such as Norovirus 
that causes the dreaded and extremely contagious “24-
hour stomach flu”. 

There are multiple species of bacteria that can get 
on and multiply on food that has not been kept at the 
proper temperature. Cold prevents bacteria from multi-
plying, which is why we have refrigerators and freezers. 
Hot temperatures kill bacteria as well as those parasites 
that might be in meat.

But room temperature? Ahh, room temperature. 
Bacteria love room temperature. As with food left out on 
a table in Base for hours. Many of the bacterial species 
that will grow on room temperature food will cause 
diarrhea. Some of them will even cause diarrhea if you 
reheat the food to one of the temperatures above, as the 
bacteria have pooped on the food, and their particular 
flavor of bacteria poop (toxin) is not destroyed by heat 
(“heat-stable”).

Specific things that make food spoil easier include:
 ◆ Moist: bacteria like water
 ◆ High Protein: bacteria like protein
 ◆ Neutral PH: if it’s too acidic or too alkaline, bacteria 

don’t like it

There is a time-temperature rule: the longer food is 
in the Danger Zone of 41-135° F (5-57° C), the more of it 
goes bad. If cooked food has been in the Danger Zone 
for 4 hours, throw it away. 

Below the Danger Zone, bacteria are dormant: they 
don’t multiply. Above this range, bacteria die of what we 
can call bacterial heatstroke. (Microbiologists will shud-
der, but we can call it that.) 

The Extreme Danger Zone is 70-125° F (21-52° C), 
which includes normal room temperature. If cooked 
food has been at the Extreme Danger Zone, including 
room temperature, for just 2 hours, throw it away.

What if you’re in Base and handling Logistics Section, 
and you forget this and leave the food out? You might 
want to send someone to the nearest pharmacy and get 
a lot of loperamide, the over-the-counter pill for diar-
rhea. The only medications for the vomiting that some-
times comes with food poisoning require a prescription, 
unfortunately, so you might be up vomit creek without 
a paddle.

These rules don’t apply to dry foods like chips, crack-
ers or cookies, or fresh unpeeled fruit. They do apply to 
things like fruit salad.

You also need to think about cross-contamination. 
That’s when bacteria get a free ride from their home on 
some food gone bad to new breeding grounds on, for 
example, a big bowl of freshly-prepared food. The usual 
vehicle is a serving spoon or fork that gets used for 
contaminated food, and then, without getting washed, 
gets used for not-yet-contaminated food (perhaps “now-
to-be-contaminated food”). Make sure each container of 
cooked food has its own serving implement.

You can also cross-contaminate by putting freshly 
cooked food in with food that’s been sitting out long 
enough to have a thriving but invisible bacterial colony 
on it.

Speaking of contamination, when the operation 
involves mass feeding you need to worry about food 
allergies. This may mean putting labels on food that 
contain one of the “big eight” food allergens:

 ◆ Wheat/gluten
 ◆ Soy
 ◆ Dairy 
 ◆ Shellfish
 ◆ Fish
 ◆ Peanuts
 ◆ Tree nuts
 ◆ Eggs

We can’t pass this topic without mentioning chicken 
salad and macaroni salad: room-temperature mayon-
naise is a great culture medium for bacteria. Unless you 
saw someone fix it, or it’s still cold from the refrigerator, 
look at it with great suspicion.

On the other hand, bacteria think spaghetti with 
tomato sauce is yucky. It may be moist, but they’re 
not big fans of starches like pasta, and tomato sauce 
is acidic. As a general rule, fruits, starches and acidic 
things like pickles last the longest without going bad. 
And dry things like crackers and cookies don’t even 
need refrigeration or heating, although most people will 
admit that chocolate chip cookies fresh out of the oven 
are moist and thus must therefore be eaten right away 
for food safety.

If you want to learn more about diarrhea (yes, this is a 
blatant attempt to make you take food safety seriously), 
check out my emergency medicine teaching handout: 
http://www.conovers.org/ftp/Diarrhea.pdf. 

Nutrition

At the outset of this chapter, as part of short-term sur-
vival, we discussed food energy (Energy on page 9), 
and how to subsist off of quick-energy snacks when in 
the field. But, as you might suspect, eating nothing but 
quick-energy snacks all the time is probably not good 

http://www.conovers.org/ftp/Diarrhea.pdf
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for you. While this is neither the time nor the place for 
a complete discussion of nutrition, a few salient facts 
are worth keeping in mind, to help keep you healthy 
enough to keep being able to do wilderness search and 
rescue.

My daughter Laurel was taking a college course in 
nutrition as I was creating this. She’s been interested in 
nutrition and researching it online for years. I asked her 
for her thoughts about the section.

She said, “Variety is the spice of life.” And that sug-
ary sodas are worse for you than you think they are. 
She said, “If you were faced with a choice of a piece of 
chocolate cake versus a sugary soda, the cake is better 
for you. Probably.”

Going back to the “variety is the spice of life” idea, 
the reason this applies to your diet and nutrition is this: 
you need to eat for more reasons than simply restock-
ing your body’s glycogen. (That’s “carbo loading”; 
read Energy on page 9 if you need a refresher on 
glycogen.) 

Nutrients

Essential food things, those other than those that supply 
energy to run your body or to store in your liver and 
muscles as glycogen, we call nutrients. 

Some of the most essential nutrients, ones that 
we need in small amounts (micronutrients) we call 
vitamins.1 Think of these tiny molecules as essential 
mechanical parts to replace worn-out parts in the 
machinery of your body (enzymes and the like). In addi-
tion to vitamins, there are certain minerals (zinc being 
an example) that are also essential parts of your tiny 

1 https://en.wikipedia.org/wiki/Vitamin

cellular machinery that need to be replaced from time 
to time.

Nutrients and especially micronutrients get destroyed 
in the cooking process. The best method for retaining as 
many as possible when cooking veggies is steaming until 
just cooked, and veggies are still at their brightest color. 
This definitely isn’t the tastiest method, but it’s probably 
the healthiest.

Taking multivitamin pills, however, is probably not a 
good idea.2 Why?

Well, in the first place, too much of a vitamin can 
turn it from an essential micronutrient to a poison. 
We’ve long known this about Vitamin A. 

“The dose makes the poison” (in Latin: dosis sola facit 
venenum; this idea has been around for a long time): 
there can be too much of a good thing.3 Many useful 
drugs, if you take too much, are poisons, thus the term 
“drug overdose” which is most definitely not limited to 
narcotic opioids.4 

More recently, taking vitamins touted as “antioxi-
dants” to prevent cancer seem, instead, to cause cancer.5 
And – this is correlation and not necessarily causa-
tion – you’re more likely to live longer if you don’t take 
vitamins.6 

Finally (at least about vitamins) you shouldn’t take 
vitamin pills because getting your vitamin because get-
ting your vitamins from a good diet means you also get 
other micronutrients that go along with them, many of 
which we haven’t even identified yet. 

Essential Fatty Acids

We also need to mention fats. There are some fats, 
essential to body functioning, that your body cannot 
make from other things. These essential fatty acids, just 
like vitamins and minerals, are part of a good diet.

As far as which fats you eat, we do know that some 
fats are bad and some fats are good. 

Fats found in meats (saturated fats) are bad, at least in 
large amounts. Unsaturated fats found in nuts, olive oil, 
sunflower oil, safflower oil, corn oil, soy oil and peanut 
oil, and omega-3 fatty acids found in fish, are good. 

But as with vitamin pills, be suspicious of things such 
as omega-3 pills. Especially since you also need omega-6 

2 https://www.npr.org/sections/health-shots/2013/12/17/251955878/
the-case-against-multivitamins-grows-stronger
3 https://en.wikipedia.org/wiki/The_dose_makes_the_poison
4 Insulin, an absolutely essential hormone for life to go on, has also 
been used as a murder weapon. See: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2075584/
5 https://www.sciencemag.org/news/2014/01/
antioxidants-could-increase-cancer-rates
6 Watkins, M. L., et al. (2000). “Multivitamin Use and Mortality in a 
Large Prospective Study.” American Journal of Epidemiology 152(2): 
149-162. https://academic.oup.com/aje/article/152/2/149/87699

Glycemic Effects of Different Cookies
Shows the effect on blood glucose of high-carbohydrate versus high-

fat cookies, with time course of insulin and blood glucose levels

https://en.wikipedia.org/wiki/Vitamin
https://www.npr.org/sections/health-shots/2013/12/17/251955878/the-case-against-multivitamins-grows-stronger
https://www.npr.org/sections/health-shots/2013/12/17/251955878/the-case-against-multivitamins-grows-stronger
https://en.wikipedia.org/wiki/The_dose_makes_the_poison
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2075584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2075584/
https://www.sciencemag.org/news/2014/01/antioxidants-could-increase-cancer-rates
https://www.sciencemag.org/news/2014/01/antioxidants-could-increase-cancer-rates
https://academic.oup.com/aje/article/152/2/149/87699
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fatty acids, and likely omega-[some-other-number], 
which you will get from eating fish or green leafy veg-
gies, and walnuts. (Either English walnuts or Black 
walnuts, which taste stronger and I put in my breakfast 
cereal every morning.) 

Food Groups

So what constitutes a good diet?
If you go to https://www.myplate.gov/, you can see 

the current US government recommended five essential 
food groups:

 ◆ Fruits
 ◆ Vegetables
 ◆ Grains
 ◆ Protein Foods
 ◆ Dairy

Your diet should contain a mix of these five food 
groups, with heavy emphasis on the first two, as they are 
major sources of micronutrients, likely including those 
we don’t know about. It’s also important to eat different 
fruits and veggies, as each has a different selection of 
micronutrients.

It’s traditional to combine corn and beans, because 
between them you have complete protein: a complete 
set of the essential 20 amino acids used in your body’s 
proteins. (There are some 500 other non-essential 
amino acids as well; your GI system can digest them and 
your body can convert them to usable amino acids or 
energy.)

Fruits and veggies should be fresh or frozen and then 
freshly cooked to get you the maximum amount of 
micronutrients.

“Protein” does not equal “meat.” Or poultry or fish. 
You get a lot of protein from nuts, from many kinds of 
beans and especially soybeans, from corn, from oatmeal, 
and from broccoli and spinach, (eat your greens!). 

Highly-processed foods (Snickers bars, Slim Jims 
and Pringles just to pick on a few particular brands 
I’ve seen in the field recently) have little in the way of 
micronutrients. 

Oh, and Laurel says, “Dairy? Or the soy milk that 
the sort of footnote there? They’re not really essential. 
Have you ever heard about the Federal Cheese Reserve? 
They’ve got to get rid of all that processed cheese 
somehow.”1

As Laurel says, variety is the spice – and perhaps 
health – of life.

1 https://fee.org/articles/why-does-the-federal-government-have-
14-billion-pounds-of-american-cheese-stockpiled/

Glycemic

Have you every gotten hypoglycemic? Skipped a meal 
or two and then gotten weak, shaky, sweaty and 
lightheaded?

If so, you’ve got good company. Though severe hypo-
glycemia is most common in diabetics on insulin, mild 
hypoglycemia can happen to anyone. 

Hypo- = low, -glyc- = sugar, -emic = in the blood. 
Thus hypoglycemia is a medical term for low blood 
sugar.2

Getting hypoglycemic, even a bit, can predispose you 
to hypothermia, and can interfere with both your physi-
cal performance. Most importantly, it can cloud your 
consciousness and lead you to make judgement errors. 

So, how do you prevent hypoglycemia?
Well, as discussed in , having handy quick-energy 

snacks and eating them regularly can help. But, since 
this section is about nutrition, there is more to it than 
that. We have to discuss low-glycemic and high-glycemic 
foods.

First, we have to review some basic human biology, 
specifically, insulin.3 You may have heard of insulin as a 
medication that some diabetics take. But before insulin 
was used by humans as a medication, it was known as a 
hormone. 

Hormones are chemical substances secreted by multi-
cellular organisms that serve as signals from one cell to 
others. Unlike nerve signals which can travel fast – up to 
120 meters per second (360 feet per second), hormone 
levels are much slower to change, so more suitable for 
signaling slowly-changing conditions. 

 Special cells in your body produce insulin, the 
amount varying with the level of sugar in the blood that 
reaches them. The insulin then spreads throughout your 
body in your blood.4

The level of insulin tells cells how much blood sugar 
to pass out of the blood into cells. Unless you’re a 
diabetic, your body produces a low level of insulin all 
the time, sufficient to provide cells with the blood sugar 
they need to operate.

When your blood sugar is high, your insulin level 
goes up. This prompts certain cells5 to take in some of 
your blood sugar, and chain the sugars end-to-end. This 

2 Remember, doctors get paid by the syllable, with extra credit for 
Latin or Greek word components.
3 https://en.wikipedia.org/wiki/Insulin
4 Those cells are called beta cells, and they are found in the far-flung 
Islets of Langerhans (pancreatic islets), clumps of cells in the pancreas. 
That’s while the other cells of the pancreas are busy secreting digestive 
juices and delivering them to the small intestine via the pancreatic 
duct. And if you are thinking about including this information on a 
test based on this chapter, you might as well start in on your supervil-
lan costume and practicing your evil laugh. 
5 In the liver and muscles.

https://www.myplate.gov/
https://fee.org/articles/why-does-the-federal-government-have-14-billion-pounds-of-american-cheese-stockpiled/
https://fee.org/articles/why-does-the-federal-government-have-14-billion-pounds-of-american-cheese-stockpiled/
https://en.wikipedia.org/wiki/Insulin
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end-to-end chain is the energy storage molecule called 
glycogen, which we discussed in Energy on page 9.

Diabetes, which we will discuss in the wilderness 
first aid section, is a relative lack or absence of insulin. 
Without adequate insulin, two things happen:

 ◆ Not enough blood sugar gets into cells, so they 
starve, and don’t work properly. If you’ve ever 
smelled acetone, that is something that starving cells 
produce. People without enough insulin can some-
times have breath that smells like acetone (“fruity” or 
more, at least to me, “rotting fruit”).

 ◆ Blood sugars get so high that your kidneys can’t han-
dle it, and so you pee more than you really should, 
getting dehydrated, sometimes really dehydrated.

 ◆ Inadequate insulin, not enough to starve your cells, 
found in some types of diabetes, also interferes with 
cell function, especially immune system cells; for that 
reason, people with poorly-controlled diabetes are 
less able to fight infections. It can also damage blood 
vessels.

Given the modern human diet that’s high in pro-
cessed foods, insulin sometimes has trouble managing 
your blood sugar levels. Many highly-processed foods, 
what many call junk food, but others call high-energy 
foods, give you a big burst of blood sugar. Almost any-
thing that is mostly starch and sugar will cause such a 
burst of blood sugar. If your blood sugar is low, this can 
be a good thing. 

But if your blood sugar is normal, and you eat a lot 
of quickly-digestible sugary and starchy aptly-named 
sugar cookies… you get a big, fast burst of blood sugar. 
And even though your body produces enough insulin 
to manage this, there is a problem. Your slow, hormone-
based, insulin signaling system cannot cope with the 
fact you digested those cookies really fast. That those 
cookies are suddenly gone. Your stomach and intestines 
quit pumping sugar into your blood. 

Your body does realize this, and cuts back on produc-
ing insulin. But all that insulin it put out before is still 
circulating in your blood.

Which means your cells keep sucking sugar out of 
your blood, until there’s almost none left. Crash. Bang. 
You feel lightheaded, sweaty, shaky, and may faint. 

That is because those sugar cookies are a high-glyce-
mic food. 

If need some cookies for energy, and you are con-
cerned about getting hypoglycemia because you get it 
when you skip meals, eat some low-glycemic cookies 
instead. In the grand scheme of things, eating a diet of 
chocolate chip cookies all the time is probably not a very 
good idea, at least compared to sugar cookies, chocolate 
chip cookies are a low-glycemic food. 

That’s because chocolate chip cookies generally have 
more fat, from butter and chocolate chips, than sugar 
cookies. (Not saying that sugar cookies have no fat, just 
less than chocolate chip cookies.) And your stomach 
and intestines take a lot longer to digest a higher-fat 
meal. So it slows down the sugar absorption from the 
meal to match the time-scale at which your insulin 
signaling system works. You still get a big rush of sugar, 
but spread out enough that your insulin-secreting cells 
can deal with it appropriately.1 

 If you want something a bit healthier than chocolate 
chip cookies to add some fat in your snacks (not that we 
have anything against chocolate cookies). try some nuts. 
They have healthy fats. And especially in the summer, 
salted nuts provide the salt that you need as well.

Speaking of salted nuts, if someone on a field team is 
feeling lightheaded, sweaty and shaky, it certainly could 
be hypoglycemia.

 ◆ On the other hand, especially in the spring, when 
you’re not heat-acclimatized, and you’re losing a lot 
of salt in your sweat, it could be dehydration and 
especially dehydration combined with salt depletion. 
(We discuss this more in ### on page 229.)
Feeling lightheaded, sweaty and shaky is often a func-

tion of how much blood sugar is being delivered to your 
brain. That is a function of two things:

 ◆ The concentration of sugar in your blood
 ◆ How much blood is flowing to your brain

If you’re well-hydrated and getting enough blood to 
your brain, but the blood sugar concentration is low, 
you feel lightheaded, sweaty and shaky, because your 
brain is not getting enough glucose.

If the blood sugar concentration is OK, but you’re 
dehydrated and so not getting enough blood to your 
brain, you feel lightheaded, sweaty and shaky, because 
your brain is not getting enough glucose.

So, dehydration and low blood sugar concentration 
(hypoglycemia) can both cause the same symptoms. So 
if someone has those symptoms, you should treat for 
both. We discuss this further in the wilderness first aid 
section.

✴  ✴  ✴

If this section has at least slightly improved what you 
eat, so that you can stay fit and active in SAR longer, 
either in hours in the field or years serving in a SAR 
team, we’ve achieved our goal.

1 By the way, the idea that kids, or adults, get hyper-
active after a sugary meal is bogus. There is not such 
thing as a “sugar rush.” Even a high-sugar meal tends to 
induce a “food coma.” See https://en.wikipedia.org/wiki/
List_of_common_misconceptions#Nutrition.2C_food.2C_and_drink

https://en.wikipedia.org/wiki/List_of_common_misconceptions#Nutrition.2C_food.2C_and_drink
https://en.wikipedia.org/wiki/List_of_common_misconceptions#Nutrition.2C_food.2C_and_drink
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Health and Fitness  

An ounce of prevention is worth a pound of cure, as 
the saying goes. Wilderness first aid is in the next three 
section, but this section is about helping prevent the 
need for wilderness first aid. 

Staying healthy and fit helps prevent illness and 
injury. This is not the place for a detailed study of health 
and fitness. If you’re a fitness guru, you can skip this sec-
tion. But if you think you might benefit from a few good 
tips about health and fitness, read on.

Fatigue, sleep, nutrition and hydration are covered 
in earlier sections specifically as related to being out on 
a SAR operation. But trying to modify your lifestyle so 
that you are healthy and fit before you respond is a dif-
ferent matter.

Sleep 

Sleep is good. 
I trained as a medical intern in an abusive university 

program back in the 1980s. Sometimes I would go for 
days without much or any sleep, and be expected to 
make life-or-death decisions. It left me mentally scarred 
for life. I knew that I was seriously disturbed when (a) 
on ward rounds,1 I would gaze aside lustfully at any 
reasonable flat place and wish, so strongly that it hurt, 
that I could lay down there and close my eyes, and (b) I 
found myself at times dreaming about sleep.

Sleep that knits up the ravell’d sleave of care,
The death of each day’s life, sore labor’s bath,
Balm of hurt minds, great nature’s second course,
Chief nourisher in life’s feast.
—Shakespeare, Macbeth, Act II, scene 2

We all need 6-8 hours of sleep a night to stay sane and 
physically healthy. We are learning more details about 
the specific beneficial effects of sleep, including such 
things as clearing out waste products such as adenosine. 
However, mostly we have no clue about the majority of 
what sleep does to keep us sane and healthy, and there is 
no pill or shot you can use to make up for lack of sleep. 

1 The ward round has been a central activity of hospital life for hun-
dreds of years. It is hardly mentioned in textbooks. The ward round is a 
parade through the hospital of professionals where most decision making 
concerning patient care is made. However the traditional format may be 
intimidating for patients and inadequate for communication. —https://
www.sciencedirect.com/science/article/abs/pii/S095362050700252X. 
To most sleep-deprived interns, ward rounds in those days were a 
form of cruel and unusual punishment.

So stick with Shakespeare’s insights and get enough 
sleep.

One of the prime disturbers of sleep is mental stress. 
Reflect that the full quote from Macbeth comes right 
after he has murdered a rival in his sleep. A more full 
quote:

Methought I heard a voice cry ‘Sleep no more!
Macbeth does murder sleep’, the innocent sleep,
Sleep that knits up the ravell’d sleave of care,
The death of each day’s life, sore labour’s bath,
Balm of hurt minds, great nature’s second course,
Chief nourisher in life’s feast…

Sounds like what, in the following psychological 
first aid section, we will call a full-blown acute stress 
reaction. While wilderness search and rescue doesn’t 
(usually) involve murdering your rivals in their sleep, it 
can still be stressful.

Once, long ago, I came into a large and difficult 
search to replace the previous Incident Commander, 
and ASRC member Dawn Arbogast (she said I 
could use her name when telling this story) was the 
Operations Section Chief. She had been without sleep 
for maybe 24 hours, but was doing a great job. At one 
point, she ended up having to go outside and cry for 
about 10 minutes. And then she came back in and kept 
on doing an outstanding job.

Later that day, she came to me and apologized. I told 
her that if she could do such a good job in such a stress-
ful job for such a long time with only a 10-minute break 
to cry, she had nothing to apolo-
gize for. I told her she deserved a 
commendation for her conduct, 
and I wrote a letter emphatically 
supporting her advancement in 
search manager credentialing.

Sometimes a good cry is what 
you need. But enough sleep so you 
don’t need a good cry is better.

Fair use per Wikimedia 
Commons guidelines

https://www.sciencedirect.com/science/article/abs/pii/S095362050700252X
https://www.sciencedirect.com/science/article/abs/pii/S095362050700252X
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Thou shalt have a place 
also without the camp, 
where thou shalt go forth 
abroad: And thou shalt 
have a paddle upon thy 
weapon; and it shall be 
when thou shalt ease 
thyself abroad, thou 
shalt dig therewith, and 
thou shalt turn back, and 
cover that which cometh 
from thee. 

—Deuteronomy 23:12–13

 

The Rule of Health

In the twelfth century the School formalized all it knew in the publication 
of a massive set of medical precepts, called the Rule of Health. 

The Rule became the basis for all medical teaching in Europe for the 
next four hundred years. By the time it was superseded, in the sixteenth 
century, it had gone through 140 editions and been translated into all 
European languages. (Oddly enough the Rule is dedicated to a king of 
England who was never king, Robert I. Having spent some time at the 
hospital in Salerno recovering from a wound in the arm, he returned to 
England three weeks after his brother had taken the throne and crowned 
himself Henry I.) The Rule covered hygiene, nutrition, medical remedies, 
anatomy, pathology, therapy and pharmacology. It consisted of 2500 
verses, written thus for easier memorizing. The rules on diet and 
hygiene are remarkably modern: 

“Get up at dawn and wash at least the hands and the eyes, preferably in 
cold water. Then comb the hair and brush the teeth.…Eat a hearty lunch 
but a light supper.… Try to get never less than six hours sleep.… Never 
miss an opportunity to urinate.”

—James Burke, Connections, discussing the curriculum at the first uni-
versity in Europe, in Salerno, Italy.

Hygiene 

How To Shit In The Woods 

If you are really interested in this topic, get the book 
How to Shit in the Woods: An Environmentally Sound 
Approach to a Lost Art.

Here is the Readers Digest condensed version. 
Other people don’t want to smell or step in your 

poop. It is considered polite to move off the trail, and as 
usually possible in the great mid-Appalachian hard-
wood forest, out of sight of the trail before you poop. 
And, just in case you’ve some creepy-crawly diarrhea-
inducing bacteria or parasites brewing in your colon, 

away from streams and ponds. Try 
also to avoid drainages that might 
become streams when it rains. 

Aboveground, unlike in a cave, 
we’re not going to demand that 
you pack it out with you (Yes, that’s 
what your supposed to do when 
caving.) Unlike in a cave, human 
poop biodegrades pretty quickly, 
and if you do it right, doesn’t 
present any major issues for the 
environment, as long as there aren’t 
hundreds of people pooping in the 
same area. 

The “hundreds of people pooping in the same area” 
does occur at backcountry campsites, and in particular 
at Appalachian Trail shelters and backcountry cabins, 
which is why they have outhouses; if you are there, use 
them.

If no outhouse is handy, it’s considered polite and 
environmentally appropriate to act more like a cat and 
less like a dog: instead of pooping right on the surface 
bury it. 

Though you can use the heel of your boot to dig a 
hole in which to poop, carry a lightweight trowel and 
use it instead. The aluminum ones are not that expen-
sive, and some are as light as 0.45 ounces (13 g).1 

You can pack your trowel with your toilet paper, 
which you should double-bag in small heavy-duty zip 
lock plastic bags to protect it from getting wet.

Burying your poop is not rocket science, but there is 
some science to it. 

 ◆ In the mid-Appalachians,2 dig a hole and bury it in 
the organic layer of the soil: not just under some 
leaves and sticks, but in the blackish true soil, mostly 
decaying vegetable matter, underneath it. Bury it 
about 6-8” (15-20 cm) deep.

 ◆ Don’t dig down into the inorganic clay, often red, 
brown or yellow, beneath the black “true” soil. 
Inorganic clay doesn’t have the bacteria, fungi and 
other organisms to break down your poop. 

 ◆ Using a small stick, stir your poop to mix it with the 
dirt in the hole, then fill it in with the soil you dug 
out to make the hole.

Backcountry group latrines are beyond the scope of 
this chapter, but if you want to be a know-it-all search 
manager, you might want to study up on it.3 

Some recommend packing out your dirty toilet paper 
in a disposable zip lock plastic bag for trips in places like 
deserts or above timberline, neither of which occur in 
the mid-Appalachians. However, with rare exceptions 
such as shale barrens,4 mid-Appalachian forest soils are 
very good at decomposing things quickly. Therefore, 
around here, some say it is acceptable to leave your 
soiled toilet paper in your cat hole. Pissing on your used 

1 If you have trouble deciding which trowel to get, you might want to 
check out “The Trowel—Necessary or Nonsense?” on YouTube.
2 Where to bury poop varies depending on climate and eco-
systems; see the book How to Shit in the Woods, 4th Edition: An 
Environmentally Sound Approach to a Lost Art for details. https://ama-
zon.com/How-Shit-Woods-4th-Environmentally/dp/1984857134
3 Check out https://www.armystudyguide.com/content/army_board_
study_guide_topics/field_sanitation/field-facilities-for-huma.shtml.
4 See:
https://waterlandlife.org/wildlife-pnhp/special-places-2/shale-barrens/ 
and
https://www.dcr.virginia.gov/natural-heritage/natural-communities/
nctd4

https://amazon.com/How-Shit-Woods-4th-Environmentally/dp/1984857134
https://amazon.com/How-Shit-Woods-4th-Environmentally/dp/1984857134
https://www.armystudyguide.com/content/army_board_study_guide_topics/field_sanitation/field-facilities-for-huma.shtml
https://www.armystudyguide.com/content/army_board_study_guide_topics/field_sanitation/field-facilities-for-huma.shtml
https://waterlandlife.org/wildlife-pnhp/special-places-2/shale-barrens/
https://www.dcr.virginia.gov/natural-heritage/natural-communities/nctd4
https://www.dcr.virginia.gov/natural-heritage/natural-communities/nctd4
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toilet paper might make mixing work better and make 
the toilet paper degrade faster.

How to Piss in the Woods

Men seem to have no problem pissing in the woods, 
unless it’s deep winter and they have to manage multiple 
fly openings. Sometimes it’s a competition to see who 
can create the most artistic pattern in the snow. 

Women have it a bit more difficult. I remember once, 
when my daughter was a very young girl without much 
bladder control, I was driving along the Pennsylvania 
Turnpike with her in the car. I had just asked her if she 
needed to stop at the rest area, and she said no. But two 
minutes after we passed the rest area, “Daddy, I have 
to pee. Right now!” “Laurel, has mom showed you how 
to pee in the woods?” “No…” “OK, I will show you.” I 
could show her because (a) I’d seen my wife do it when 
the two of use had been hiking over the past 20 years, 
and (b) women peeing and men/women pooping is very 
similar. The only real difference is that sometimes, after 
peeing, women shake-dry instead of using toilet paper.

Squatting in the Woods

There is a certain art to squatting in the mid-Appala-
chian woods. This applies if you’re a woman peeing or 
pooping or a man pooping.

Sorry if this is old hat to you, but this chapter 
assumes you’ve lived your whole life in Santa Barbara 
and you’re just now learning to be outdoorsy in the 
mid-Appalachians. 

 ◆ Pick a place that’s hard to see from the trail or the 
rest of the team, it’s considered polite.

 ◆ Take off your pack unless it’s a small one; bigger 
packs can unbalance you and a fall can be messy.

 ◆ Don’t pick a place with poison ivy.
 ◆ Don’t pick a place with stinging nettles.
 ◆ Don’t pick a place with brambles/jagger bushes 

(blackberry, multiflora rose or greenbriar; see 
Hazards from Flora on page 37)

 ◆ Drop your trousers and underwear together, halfway 
to your knees. Do not drop them all the way to your 
knees, it makes it hard to spread your legs. Do not 
drop them to your ankles: you don’t want to pee or 
poop on them. Spread your feet as far as possible so 
that you don’t pee or poop on them. Before you do 
your business, reach down in front of you and use 
one hand to pull up on your trousers and underwear 
to keep them out of the way. 

The author of How to Shit in the Woods talks about 
trying to find a rock or stump or log to sit on instead of 
squatting because (a) she doesn’t like squatting and (b) 
she thinks her squatting muscles are weak. My advice to 
her: (a) in the mid-Appalachians it’s often hard to find 
something dry upon which to sit, and (b) start working 
out with some squats to build up those muscles. 

This section would not be complete without talking 
about what my wife calls her blue pee thingie. 

 ◆ Even if her current one is not blue, that’s what she 
calls them. Other people call them FUDs (female 
urinary devices), some call them less polite things. I 
like “blue pee thingie.” 

 ◆ Regardless, they are things that you can keep in a 
hipbelt pouch, or more likely a larger belt pouch that 
you attach to your pack’s hipbelt. 

 ◆ They’re anatomically-shaped narrow shallow cups 
that you (female you) slide in through an open fly 
zipper. Then you pee. All without squatting. 

 ◆ My wife (and everyone else with whom I’ve discussed 
this, although I admit it is not a common topic of 
discussion) like the type in the illustration, which 
have a retractable tube so it is easier to pack in a belt 
pouch. 

Blue Pee Thingie (Female Urinary Device)
Fair use per Wikimedia Commons guidelines
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Cleaning Your Hands

Finally: cleaning your hands afterwards, regardless of 
your gender, and whether you went number 1 or num-
ber 2.1

 ◆ The easiest way to deal with this is to have a small 
container of alcohol-based hand cleaner in your 
pocket. This is always a good idea on a wilderness 
search and rescue operation. 

 ◆ Repackaging hand cleaner in a Nalgene or similar 
screw-top bottle is the best way to make sure you 
have some in your pack. But for ease of use, the 
pocket-sized standard commercial flip-top bottles 
are best to keep in your pocket. If it leaks, you can 
refill it from the Nalgene bottle in your pack. And if 
it leaks, it is small enough and only leaks a portion 
of its content, only making a small, potentially not-
embarrassing-at-all, wet spot in your pants. 

 ◆ If your hands are visibly soiled, you can squirt hand 
cleaner on them and then wipe on some nearby 
leaves or grass, preferably not poison ivy or stinging 
nettle leaves (see Hazards from Flora on page 37); 
or, for that matter blackberry leaves, as they some-
times have thorns under the leaves. 

 ◆ And if you ran out of toilet paper and you’re impro-
vising from leaves, avoiding those leaves applies in 
spades.2 In case you feel an urgent need to review 
what those leaves look like (not like green spades), 
re-read Hazards from Flora on page 37.

So, why are we making such a big deal about cleaning 
your hands even if you just went number 1? Because (a) 
your entire body is covered with bacteria called normal 
flora (this is a good thing, a healthy normal flora on 
your skin protects you from worse bacteria), (b) the 
normal flora on the entire lower half of your body, and 
that gets on the inside of your clothing, is pretty much 
the bacteria who live in your colon. Which means, poop 
bacteria. And if you’re starting to come down with 
something nasty, and it’s on your lower body and the 
clothing on your lower body, you can spread it to others 
by going number 1 or number 2, and handling shared 
equipment. 

So, or use waterless hand cleaner on your hands 
or wash your hands after you go. And, just to be safe, 
before meals. And, if you’ve just been wearing gloves 
for protection against body fluids, use waterless hand 
cleaner or wash your hands afterwards. Cleaning your 
hands regularly also helps prevent the spread of colds 
and flu. 

1 https://english.stackexchange.com/questions/319191/
origin-of-going-number-1-or-number-2-in-the-bathroom
2 https://en.wiktionary.org/wiki/in_spades

There are a few situations where washing your hands 
is significantly better than waterless hand cleaner. If 
there is visible blood or body fluids on your hands (or 
whatever), soap and water is better than waterless hand 
cleaner.

If someone has sudden onset of both vomiting and 
diarrhea, it’s probably the Norovirus “24-hour stomach 
flu”3 (which can last more or less than 24 hours). This 
virus is not killed by waterless hand cleaner, so you’ll 
need to use soap and water. There is another kind of 
diarrhea that is resistant to waterless hand cleaner, 
called Clostridium difficile (“C diff”)4 but there’s no way 
to recognize this in the field unless someone develops 
diarrhea and says, “You know, I was just exposed to C 
diff.”

If you have little bottle of liquid cold-water soap, such 
as Dr. Bronner’s, you can even wash your hands with 
soap and water in the winter. It does help to have a little 
microfiber towel in your pack for drying off your hands 
before they freeze solid. It works a lot better than try-
ing to dry your hands on your pants, and in the winter 
there are seldom dry leaves on bushes to use as a towel. 
You can get a small microfiber towel at a local hardware 
store and then cut off a small square to throw in the 
top of your pack along with your small bottle of Dr. 
Bronner’s. Even if it’s cold, scrub your hands together 
for a minute or two, it will clean them better and help 
keep them warm. Pretend you’re a surgeon “scrubbing 
in” to a surgical operation.5

How to Shit at Base

Most of the time, we have adequate toilets at Base… 
until a search expands and we don’t.

Logistics for a large search in the mid-Appalachians 
are usually handled by the local Responsible Agency 
(RA), also called the Agency Having Jurisdiction (AHJ).

Often a search and rescue team member is acting 
as what the ASRC has more and more come to call the 
Search Mission Coordinator or SMC (of course it has 
to have a TLA = Three Letter Acronym). The ASRC has 
various levels of credentialing of Search Manager, who 
are often the people who fill such positions.

The SMC is primarily concerned with the ICS 
Operations and Plans sections, not so much with 
Logistics (except for communications) and certainly 
not Finance.6 Nonetheless, if you are an ASRC Search 

3 https://en.wikipedia.org/wiki/Norovirus
4 https://en.wikipedia.org/wiki/Clostridioides_difficile_infection
5 https://www.youtube.com/watch?v=WpZqLbWL0c0
6 For more on the Incident Command System (ICS), see https://
training.fema.gov/emiweb/is/icsresource/trainingmaterials/. For more 
on incident management specific to wilderness search and rescue, see 

https://en.wiktionary.org/wiki/in_spades
https://en.wikipedia.org/wiki/Norovirus
https://en.wikipedia.org/wiki/Clostridioides_difficile_infection
https://www.youtube.com/watch?v=WpZqLbWL0c0
https://training.fema.gov/emiweb/is/icsresource/trainingmaterials/
https://training.fema.gov/emiweb/is/icsresource/trainingmaterials/
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Manager or the equivalent with another SAR organiza-
tion, you will be collaborating with the RA/AHJ, and it 
may be appropriate to give a little nudge, such as “Hey, 
John, do you think we need to get some porta-potties in 
here?”

Another part of this (and this is easier after Covid-19) 
is to make sure there are adequate hand-washing sta-
tions near the porta-potties, or waterless hand cleaner 
in or just outside them. I have seen push-top waterless 
hand cleaner dispenser bottles duct-taped to the outside 
of porta-potties. It works. 

In the mid-Appalachians, it is unlikely in the extreme 
that we will have a large search Base in an area where we 
cannot bring in porta-potties, so we will not talk about 
things like digging slit trenches and how to use them.

However, it is possible that we have plenty of porta-
potties but not enough handwashing stations. It is thus 
worth mentioning an austere handwashing station that 
you can improvise from a large water jug with a handle, 
sticks, a bar of soap and twine, and either gravel or small 
river pebbles. A shovel helps, too. It’s called a Tippy 
Tap, and the one-page graphic instruction manual is 
at https://images.techxlab.org/ast/595-how-to-build-a-
tippy-tap-manual.pdf.

Dental Hygiene

Keep a toothbrush in your SAR pack or your pocket 
(I recommend the GUM folding brand). And some 
toothpaste. And some flossers (I recommend Glide tape 
flossers; they’re hard to find, so I also order them in bulk 
from amazon.)

Take pity on those who may need to work closely 
with you. Use your flossers, toothbrush and toothpaste. 
If you mention that you floss and brush your teeth even 
when out on searches, your dentist will give you a big 
“attaboy.” And you won’t need to see your dentist that 
often.

Exercise 

Trying to teach exercise to wilderness SAR team mem-
bers is sort of like preaching to the choir. You all prob-
ably would rather, instead of reading this section, or 
going to a gym, be outside hiking, trailrunning, climb-
ing, caving, snowshoeing or XC skiing. 

Nonetheless, most of us have day jobs (or spending 
time creating this chapter or doing other volunteer jobs) 
that prevent us from spending as much time outdoors as 
we would like.

Chapter 6: Incident Management. 

So, like preaching to the choir, it may be worthwhile 
reviewing something about exercise, if just to persuade 
you to get regular exercise even when you’re stuck at 
home or in a hotel somewhere. Getting into a regular 
exercise routine is good, as it’s habit-forming and some-
what addictive: people who exercise regularly complain 
about how they don’t feel right if they don’t exercise.

Knowing that regular exercise helps you live a longer, 
healthier life is a good motivator. But that lousy feeling 
when you skip your regular exercise is an even better 
motivator, so doing your routine regularly helps you 
keep up with it.

Back in 1978, I wrote a textbook on ground search 
and rescue for Virginia Wing, Civil Air Patrol.1 In that, 
I said:

Ground SAR tasks may be demanding and physi-
cally strenuous, so GSAR team members must be 
physically, emotionally, and mentally prepared for 
such stresses. Physical conditioning is part of this 
preparation. 

The most obvious reason for physical fitness is the 
ability to hike out on an assigned task, and to be able 
to carry it out without being excessively fatigued. 
One of the less obvious reasons is for individual and 
team safety. A fatigued person’s senses, agility, and 
resistance to illness and injury (e.g., hypothermia) are 
extremely diminished. Another reason for condition-
ing is the confidence it creates. 

There are three aspects to fitness for GSAR: 
strength, flexibility, and endurance. Strength is of 
obvious importance, but is useless without the flex-
ibility required to use strength effectively. Endurance 
requires the provision of oxygenated blood to the 
working muscles. In order to accomplish this effec-
tively, the cardiovascular and respiratory systems 
must be built up by endurance training. Long, hard 
exercise without rest breaks is necessary to build 
endurance.

Conditioning for GSAR tasks will make SAR tasks 
easier and will produce additional benefits in terms 
of personal health and fitness.

You can search the web and doom-scroll2 about how 
various exercise regimes are bad for you, or good for 
you, or promoted or denigrated by various famous or 
wannabe famous people.

And you may know people who binge on diets and 
then give up on them? The same thing occurs with 
exercise.

1 http://www.conovers.org/ftp/ASRC-Archive/ASRC-Training/CAP-
GSAR/1978-00-00-GSAR-Manual-1-0.pdf
2 https://en.wikipedia.org/wiki/Doomscrolling

https://images.techxlab.org/ast/595-how-to-build-a-tippy-tap-manual.pdf
https://images.techxlab.org/ast/595-how-to-build-a-tippy-tap-manual.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Training/CAP-GSAR/1978-00-00-GSAR-Manual-1-0.pdf
http://www.conovers.org/ftp/ASRC-Archive/ASRC-Training/CAP-GSAR/1978-00-00-GSAR-Manual-1-0.pdf
https://en.wikipedia.org/wiki/Doomscrolling
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What is most important about an exercise routine is 
that it is routine. So the most important thing is that it 
be easy and convenient. It’s hard to get aerobic/cardio 
exercise when stuck at home or in a hotel room, but you 
can certainly work on your strength and flexibility.

So pick something you can do in your home or in a 
hotel room. I’ve found something that works for me, 
which I will describe. You will need to play around with 
your exercise routines until you find good routines that 
you can follow regularly. 

Having something that requires nothing but a big 
enough flat place to lie down, and some items with you 
in your room, makes it easier.

Here is my common morning routine, even when 
travelling. It has gradually evolved over the years. I used 
to do pushups gradually increasing until I did 250 every 
morning. Until a nurse I worked with, who also was 
a bodybuilder with his own gym, told me something: 
people have the impression that moving during weight 
training somehow makes it better. Nope. Planking1 
(known as isometrics2 back when I was a kid) gets you 
more benefit in less time. I’ve also picked little tips and 
modified my routine from time to time after getting tips 
from some athletic and personal trainers, including the 
squat exercise, which I learned from a patient I treated 
in the ED when we spent a moment talking about exer-
cise routines.

 ◆ Swinging my arms around in circles thirty times. 
Movement of the joints stimulates breathing, which 
helps get my blood oxygenated for what comes after. 
It also helps me wake up enough to do the rest of the 
workout.

 ◆ Push-up planking:
 ◆ On hands and feet: 60 seconds
 ◆ On elbows and feet: 60 seconds
 ◆ On elbows with left foot in the air: 30 seconds
 ◆ On elbows with right foot in the air: 30 seconds

 ◆ Squats:
 ◆ I hold a 20-pound (9 kg) weight in my hands, with 

my arms stretched out in front of me.
 ◆ This is an actual weight at home, or when travel-

ing some part of my luggage that weighs about the 
same): squats. 

 ◆ Originally, I just maintained a squat position with 
the weight held out directly in front of me. 

 ◆ But to deal with the arthritis in my right knee, I 
move from a deep squat to a standing position, 
back and forth, for 60 seconds. It does seem to 
help the knee. 

1 Originally, planking was one specific exercise, and that’s what 
Wikipedia describes in https://en.wikipedia.org/wiki/Plank_(exer-
cise). However, people are now calling any sort of isometric exercise 
that involves holding a position for a while planking. 
2 https://en.wikipedia.org/wiki/Isometric_exercise

 ◆ V planking:3 Lying on my back, with both legs in the 
air, and with my arms above my head and my upper 
torso lifted up off the floor, for 60 seconds.

 ◆ Leg lifts:
 ◆ Lying on right side with left leg elevated at 30° for 

60 seconds. 
 ◆ Staying on right side with right leg elevated at 30° 

for 60 seconds. 
 ◆ Lying on left side with right leg elevated at 30° for 

60 seconds. 
 ◆ Lying on left side with left leg elevated at 30° for 

60 seconds. 
 ◆ Cat presses (optional): almost always, when I’m 

doing this routine, one or both cats come into 
the bathroom (that’s where I do this routine) and 
demand attention; I guess because much of this time 
I’m lying on the floor and an easy target. During the 
leg lifts I have my hands free; if there are no cats, 
I clasp my hands together to prevent myself from 
unconsciously using a hand to support my head, as I 
want to work my neck muscles. But if cats are there, 
I can certainly pet them. In return for this, they seem 
to have resigned themselves to being grabbed and 
my doing 20 “bench” presses with each cat. They 
are purring and they don’t run away afterwards, so 
I guess they like it. Besides, if my wife or daughter 
come in, they laugh. 

 ◆ Piriformis stretches: I have had some problems with 
spasms of my right piriformis muscle,4 likely due 
to some degenerative arthritis in my right sacro-
iliac joint from climbing falls, so I do the following 
stretches:

 ◆ Lying flat on my stomach with my right hip and 
knee totally flexed below me, and my right knee 
under the middle of my chest chest and my thigh 
on top of my lower leg: 60 seconds

 ◆ Slide slightly right, so that my right knee is almost 
on my left chest, and I am now lying on my calf 
and my thigh, with the side of my right thigh on 
the ground: 60 seconds

 ◆ I started getting a bit of piriformis spasm on the 
left, so I repeat both stretches on the left.

The first part of this is enough to get my heart rate up 
and have me breathing deeply. I’m not sure if this quali-
fies as High Intensity Interval Training,5 but I suspect I 
get a little bit of cardio/aerobic exercise from it.

3 I used to do crunch planking, see: https://en.wikipedia.org/wiki/
Crunch_(exercise) and then leg lifts. But then I realized I could do 
V planking and do them all together and get done with my routine 
faster.
4 https://en.wikipedia.org/wiki/Piriformis_muscle
5 https://en.wikipedia.org/wiki/High-intensity_interval_training

https://en.wikipedia.org/wiki/Plank_(exercise)
https://en.wikipedia.org/wiki/Plank_(exercise)
https://en.wikipedia.org/wiki/Isometric_exercise
https://en.wikipedia.org/wiki/Piriformis_muscle
https://en.wikipedia.org/wiki/High-intensity_interval_training
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This routine is something very specific to my needs, 
and I doubt that anyone will ever do the same exact 
workout, including you. Start simple, with some basic 
planking/isometrics, and then add and subtract things 
as you like. But do it regularly. 

I also find that now that I’m old (68 as I write this), 
that one of the physically hardest things for me to do is 
to drive long distances. I get stiff. I’ve always had this 
problem, it’s just worse now. 

So when faced with a long drive, I throw my 
45-pound (20 kg) rubber-coated weight plate in the back 
of the vehicle. Every hour or two, I stop somewhere, get 
out, and do a two or three minute routine with it that 
exercises my muscles and stretches my back a bit. For 
long routes I drive on a regular basis, I have good places 
to stop and work out (and with at least a porta-pottie). 
On Google Maps, they are marked with yellow stars: 
turnpike rest areas, pleasant small-town parks with 
picnic areas and the like. Many of them have a small 
covered area like a picnic shelter where I can work out 
even if it’s raining or snowing. Just to give you an idea, 
this is what I do:

 ◆ Standing with weight plate overhead and off to the 
left (trunk, deltoids and arms): 20 seconds

 ◆ Standing with weight plate overhead and off to the 
right (trunk, deltoids and arms): 20 seconds

 ◆ Standing with weight plate behind my head (trunk, 
triceps): 20 seconds

 ◆ Standing with weight plate in front of me at elbow 
height (trunk, biceps): 20 seconds

 ◆ Standing bent over with weight plate down between 
my feet (trunk, stretching the back): 20 seconds

 ◆ Standing with weight plate overhead and off to the 
left, moving around in a 2-foot circle (trunk, deltoids 
and arms): 20 seconds

 ◆ Standing with weight plate overhead and off to the 
right, moving around in a 2-foot circle (trunk, del-
toids and arms): 20 seconds

And if I have time, more stretching: 
 ◆ Standing whole body twists, including pulling my 

head to the side of the twist with my hand on my 
forehead, “one, two, three,” bouncing a bit with each 
count to get maximum stretch, and then holding for 
a count of ten on either side: ten reps

 ◆ Standing side stretches, again with a hand on the side 
of the head to stretch the neck, “one, two, three” and 
then holding for a count of ten on either side: ten 
reps

 ◆ Toe touches “one, two, three” and then holding for a 
count of ten: ten reps, and in between each one, arch-
ing my back backwards with my arms over the head 

(yoga “salutation to the sun” pose)1 for ten seconds.

Your mileage may vary. And stopping to do this 
definitely lengthens travel time, but it makes it more 
pleasant.

If I’m spending a day working on my computer and 
gradually getting stiffer and stiffer, I will do that weight 
plate routine every couple of hours. It really helps.

As far as cardio/aerobic exercise, I gave up on recre-
ational running when I was about 60: I had a trimal-
leolar fracture of the right ankle that required surgery, 
and that gives my problems from time to time, and 
some degenerative arthritis in my right knee. So to save 
them, I now try to get out for regular long walks with 
the dog with a lot of uphill, and in season, getting out on 
my mountain bike at least on a rail-trail near my house 
(the Panhandle Trail, which connects with the Montour 
Trail, which connects with the Great Allegheny 
Passage), for 15-30 miles.

Good luck with your routine personalized workout 
routine, whatever it is! And remember that, even if bad 
habits are hard to break, good habits (routines) are also 
hard to break.

1 I wish I could tell you more about yoga, but this just exhausted my 
total knowledge of the topic. The only reason I know the name of this 
pose is because my wife, watching me, told me what it was.
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Physics and Physiology of Heat and Cold  

Back in the 1970s, I met my wife in Charlottesville, 
Virginia, where we were both undergraduate students 
at the University of Virginia. She grew up mostly in 
Georgia and Texas, and after experiencing a central 
Virginia winter, she complained bitterly about the cold 
so far in the north. 

But then she discovered things like mittens, sweaters, 
down jackets, cross-country skis, and woolen balaclava 
hats. Balaclavas were all wool back then, and still, 40+ 
years later. She is inseparable from her balaclava. She 
now has one that is wool on the outside and wicking 
polyester on the inside. She refuses to get an all-poly-
ester one, I hope she never loses her balaclava. Nobody 
makes the traditional all-woolen or even wool-polyester 
ones any more, though I have a couple old wool ones 
squirreled away just in case. 

We humans evolved as subtropical animals, effec-
tive at running across the savannas of Africa.1 Along 
with horses, we developed sweating into an art form by 
covering our whole bodies with sweat glands.2 Sweating 
allowed us (and horses, but not dogs) to run long 
distances in a hot climate without having to stop to cool 
off. Or die of heatstroke. This meant we could get away 
from some predators. And could outrun some prey. 
Unlike horses, we took this even farther and got rid of 
most of our fur, so that we could sweat even better.

From the savannas, humans spread north and south 
into colder climes. We adapted, not by growing fur 
again, but by growing smarter. We learned how to build 
shelters and make clothing, which is why so much of 
this chapter is about clothing and shelter: it’s what keeps 
us alive in an environment for which we are not other-
wise very well adapted.

(A note about terminology: the general consensus is 
that adaptation is change in a species at the genetic level, 
and acclimatization refers to the physiological response 
of an individual to changes in seasonal temperature.)

I am reminded of how much human’s adaptation to 
seasonal temperature changes is behavioral every time I 
take the dog out for a walk and it’s cold out. I have to put 
on a jacket, but she doesn’t. She is a beagle, with almost 
no fur, so we have a sweater for her in cold weather. 
But she says “a sweater is what you put on when your 
humans are cold.”

There are genetic differences in how well we deal with 
heat and cold: if most of your ancestry and genes are 

1 https://en.wikipedia.org/wiki/Endurance_running_hypothesis
2 https://en.wikipedia.org/wiki/Perspiration

from a tropical clime, you probably deal better with heat 
than cold, and if most of your ancestors and genes are 
from Siberia, Alaska, or Scandinavia, you probably deal 
better with cold than heat.

Regardless, it turns out that our bodies have both 
short-term and long-term ways to compensate for heat 
and cold exposure, and regardless of your ancestry and 
genes, knowing about them can make you smarter and 
better able to deal with heat and cold. After all, your 
main adaptation to heat and cold is in your mind and in 
your selection and use of clothing.

Heat Balance 

You are on fire. Right now. We all are on fire. That is, 
if you define fire as relatively-rapid oxidation of sub-
stances that produce energy when burnt.

Just like you “feed” wood to a fire, you“feed” food 
to yourself, and then burn it in the many microscopic 
furnaces throughout your body. You can think of your 
cells as containing the furnace (firebox) and boiler on 
a steam engine, with the firebox and boiler providing 

Heat Balance Summary
Illustration by Gene Fear, used with permission.

https://en.wikipedia.org/wiki/Endurance_running_hypothesis
https://en.wikipedia.org/wiki/Perspiration
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energy to power the various other things that cells do.1 
But, just like little steam engines, also excess heat as a 
byproduct.

If you fail to get rid of this heat on a regular basis, 
you get hotter and hotter until you explode in a ball of 
flame. Well, no, not really. The excess heat just damages 
the machinery of your cells, you get multi-organ failure 
including brain damage, and then you’re either really 
sick or dead from heatstroke.

But there’s an important point here, you’re always 
generating heat, even when you’re asleep, though rev-
ving up your tiny little steam engines to keep up with 
the demands of field SAR tasks generates even more 
heat.

Humans are Homeotherms

You, like other mammals, are a homeotherm.2 That 
means that the different parts of your body, especially 
the enzymes that work like specialized robots in the fac-
tories in your cells, don’t work well when they’re too hot 
1 The intracellular burning process includes things like oxidative 
phosphorylation that are the bane of premed and medical students. 
Relax, we won’t talk about such things here, except to pass on that 
the main furnaces in your cells are little things called mitochon-
dria. And that if you make up a test based on this chapter and have 
questions that mention oxidative phosphorylation or mitochondria, 
you are an evil, evil person. For more: https://en.wikipedia.org/wiki/
Oxidative_phosphorylation. 
2 This whole topic is made much more confusing by the similar-
but-not-quite-the-same terms endotherm and ectotherm; see: https://
en.wikipedia.org/wiki/Homeothermy and https://courses.lumenlearn-
ing.com/boundless-ap/chapter/metabolic-rate-and-thermoregulation/. 
Even setting aside the whole homeotherm-endotherm-poikilotherm-
ectotherm issue, it’s more complex than we have outlined here; there is 
some evidence that dinosaurs were a little bit warm-blooded, though 
not so much as mammals and birds; for the evidence for this, see: 
https://www.latimes.com/science/sciencenow/la-sci-sn-dinosaur-cold-
blooded-warm-mesothermic-metabolism-20140613-story.html and 
https://earthsky.org/earth/eggshells-suggest-dinosaurs-warm-blooded.

or too cold. This is to distinguish us from poikilotherms 
like lizards who can function with a wide range of body 
temperatures, though when they get cold can barely 
move. Supposedly this gave us mammals big advantages 
over lizards like T rex. We could still function when it 
gets cold. Like when a giant asteroid hits the Yucatan 
Peninsula in Mexico and causes the equivalent of 
nuclear winter for many years.3 A velociraptor moving 
in extreme slo-mo is not nearly as dangerous as those in 
a movie. So, no more dinosaurs. Except birds, of course.4

A good example of this occurred during the 
Valentine’s Day cold wave that struck the Gulf Coast 
of Texas during 2021, described in Polar Vortex on 
page 95. During this, over 12,000 cold-stunned sea 
turtles were rescued from the suddenly-chilly waters 
off the Gulf Coast. Since the turtles are poikilotherms, 
the unexpected chilled the shallow coastal waters, and 
decreased the turtle’s metabolic rate to where they 
couldn’t swim, and were going to die if they weren’t 
rescued.5

Human Thermostat

Humans (and mammals in general) have a thermostat 
in our brains.6 It measures the temperature of the blood 
circulating through it, and via nerve input, analyzes 
temperature readings from other parts of the body. It 
adjusts your core temperature so it’s not too cold, not 
too hot, but like in Goldilocks and the Three Bears, just 

3 https://en.wikipedia.org/wiki/
Cretaceous–Paleogene_extinction_event
4 For more about dinosaur-descendant birds becoming warm-
blooded, see: https://ucmp.berkeley.edu/diapsids/avians.html. 
5 See: https://www.npr.org/2021/03/13/976105783/texas-cold-stun-of-
2021-was-largest-sea-turtle-rescue-in-history-scientists-say
6 If you are pre-med or a medical student, you should know it’s in the 
hypothalamus. If you aren’t, you shouldn’t bother remembering this.

Courtesy xkcd.com.

https://en.wikipedia.org/wiki/Oxidative_phosphorylation
https://en.wikipedia.org/wiki/Oxidative_phosphorylation
https://en.wikipedia.org/wiki/Homeothermy
https://en.wikipedia.org/wiki/Homeothermy
https://courses.lumenlearning.com/boundless-ap/chapter/metabolic-rate-and-thermoregulation/
https://courses.lumenlearning.com/boundless-ap/chapter/metabolic-rate-and-thermoregulation/
https://www.latimes.com/science/sciencenow/la-sci-sn-dinosaur-cold-blooded-warm-mesothermic-metabolism-20140613-story.html
https://www.latimes.com/science/sciencenow/la-sci-sn-dinosaur-cold-blooded-warm-mesothermic-metabolism-20140613-story.html
https://earthsky.org/earth/eggshells-suggest-dinosaurs-warm-blooded
https://en.wikipedia.org/wiki/Cretaceous–Paleogene_extinction_event
https://en.wikipedia.org/wiki/Cretaceous–Paleogene_extinction_event
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https://www.npr.org/2021/03/13/976105783/texas-cold-stun-of-2021-was-largest-sea-turtle-rescue-in-history-scientists-say
https://www.npr.org/2021/03/13/976105783/texas-cold-stun-of-2021-was-largest-sea-turtle-rescue-in-history-scientists-say
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right. Companies try to sell you “smart thermostats” 
for your house. Compared to your brain’s thermostat, 
though, they have the brains of a dodo.1 

Have you ever gotten splashed with cold water and 
felt a sudden chill and shivered a bit? That’s because 
your brain’s thermostat thought, “OK, the blood circu-
lating through is normal temperature, but that one area 
of skin just got really cold. Thinking ahead, I’m wor-
ried that pretty soon I’m going to get hit with a lot of 
cold water. I’m not going to wait until that happens, I’m 
going to do something about that right now.”

Your thermostat sets itself at different temperatures 
throughout the day, lowest in the early AM hours when 
you’re deep asleep, and highest in the afternoon.2 And if 
you get sick with some viral or bacterial infection, your 
thermostat will reset itself from a normal temperature 
to a high temperature, and we call this a fever. Why? 
Because a higher body temperature kills bacteria and 
viruses; they just can’t take it.3

By the way, people say normal body temperature 
is 98.6° F (37° F). Well, it used to be, but over the past 
century or so, it has gradually dropped. For most 
people, that’s about 97.5° F (36.4° C), although that’s an 
average and some bodies run at a bit higher or lower 
temperature.4

Physical Modes of Heat Transfer

Your primary method of controlling your body core 
temperature is by what you do, including wearing 
proper clothing for the weather and carrying extra 
clothing and shelter for the anticipated possible weather.

We have talked about clothing in detail, but it’s worth 
taking a minute to consider how your clothing and 
other gear works as regards the physics of heat transfer.

The simplest example is when you sit on a cold rock. 
Heat from you butt goes directly into the rock, warming 
it up a tiny bit. We call that conduction. 

Since you can lose a small but significant amount 
of heat this way, some people (like my entire family) 
carry sit pads with them on hikes. Many packs have 

1 Perhaps that’s being generous to them, dodos were a lot smarter 
than the average “smart” thermostat. Dodos are birds that are sup-
posed to be extinct because they were stupid. But like other birds, 
they are dinosaurs that apparently learned from mammals, as most 
birds are homeothermic; sounds pretty smart to us. See: https://
en.wikipedia.org/wiki/Dodo
2 https://en.wikipedia.org/wiki/
Human_body_temperature#Natural_rhythms
3 http://www.conovers.org/ftp/The-Common-Cold.pdf
4 This drop in average body temperature may be due to better hygiene 
and lower levels of inflammation. For more, see: Protsiv, M., et al. 
(2020). “Decreasing human body temperature in the United States 
since the industrial revolution.” Elife 9. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC6946399/

a removable foam insert that you can pull out and 
sit on. This is probably OK if you’re hiking the entire 
Appalachian Trail and you are counting every ounce of 
weight. But for day hikes in particular, it makes sense to 
carry a separate sit pad. You can get ultralight inflat-
able sit pads. It’s not a bad idea to have one in your SAR 
pack: it’s good to provide some insulation someone 
you’ve found while you’re waiting for the litter. And of 
course you can use it during those “hurry up and wait” 
waiting episodes. Not only does it keep your butt warm, 
but if it’s wet or snowy it keeps your butt dry.

You also lose heat to the air around you by conduc-
tion, as it’s in contact with your skin or your clothing. 
However, as a broad general rule, air moves around 
more quickly than rock. So once you warm the air next 
to your skin or clothes, with the slightest breeze, it is 
replaced by colder air. We call that convection.

Your body is also radiating heat as infrared elec-
tromagnetic radiation. Although shiny space blankets 
are famous for reflecting heat back at you, at infrared 
wavelengths almost anything solid, even a leaf on a tree 
above you, will act like a shiny mirror to reflect infrared 
back at you. That’s why, back in Microclimate on page 
83, you learned that on a clear night you’ll be warmer 
and drier under the trees than out in the open.

Sometimes your skin or clothes are wet from sweat, 
rain, melting snow, from having fallen in a stream, or 
haven been shot by a teammate with a supersoaker 
squirt gun to keep you from overheating in the summer. 

Physical Modes of Heat Loss
Illustration by Gene Fear, used with permission.

https://en.wikipedia.org/wiki/Dodo
https://en.wikipedia.org/wiki/Dodo
https://en.wikipedia.org/wiki/Human_body_temperature#Natural_rhythms
https://en.wikipedia.org/wiki/Human_body_temperature#Natural_rhythms
http://www.conovers.org/ftp/The-Common-Cold.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946399/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946399/
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When this happens, the insulating value of your cloth-
ing is less, but you also lose heat as the water evaporates. 
The drier the air, the faster it evaporates. 

Even if your skin and clothes are dry, you still lose 
heat by evaporation. That’s because your lungs can’t 
tolerate dry air or air colder than your core temperature. 
So every time you breathe in, and air passes through 
your nose, throat and airways, it gets warmed to core 
temperature, and humidified to 100% humidity. That’s 
why you can see your breath in the cold: you’re breath-
ing out warm air that is 100% humidified, and warm air 
can hold a lot more water vapor than cold air.

You’re evaporating from your airways and lungs, and 
exclusive of the humidity, air doesn’t carry much heat. 
But even though the primary loss of heat from breathing 
is from evaporation, there’s also the breathing in and out 
that is convection, so people like to give this a separate 
name: heat loss by respiration. 

We also tend to speak about the effect of increased 
convection from wind: windchill.

We also talk about the effects of rain and other mois-
ture on your clothing and on evaporative losses: wetchill.

And since it’s easier to keep dry when it’s below freez-
ing, we talk about temperatures around freezing and 
rain hypothermia weather.

Response to Cold Stress 

Before we consider your body’s response to cold stress, 
let’s consider what happens when you get the flu. Or 
Covid. Your brain suddenly turns your thermostat up 
from 97.5° F (36.4° C) to maybe 102° F (38.9° C).

When that happens, you start feeling cold: “a chill.” 
You may even start shivering, just as if you were sud-
denly exposed to cold rain.

That feeling cold is part of how your hypothala-
mus makes you preserve your body temperature by 

decreasing heat loss. If you have an electric blanket, 
you may crawl into bed and turn it on. With the flu or 
Covid, you feel cold not because of any cold stress, but 
because your brain turned up the thermostat, which 
tells your body to <Klaxon Alarm!> <Klaxon 
Alarm!> “Initiate plan to conserve and create 
heat!”

The shivering is just make-work, not doing anything 
useful such as bending a joint. But a byproduct of this 
rapid alternating motion is heat, which for shivering 
is the entire point. If your internal energy (glycogen) 
stores are low, using them to shiver will exhaust you all 
the more quickly. 

When you’re out hiking, similarly, your thermostat 
may detect your skin getting colder and the blood com-
ing into it (your core temperature) dropping just a bit. 
When that happens, you start feeling cold: “a chill.” You 
may even start shivering, just as if you were getting the 
flu. you may pull a jacket out of your pack, or maybe 
head home to get under your electric blanket. 

Whether it’s the chill at the onset of a fever with your 
brain setting the thermostat higher, or the chill from 
cold rain, your body responds the same: 

 ◆ Increasing heat production by shivering
 ◆ Decreasing heat loss by crawling under your electric 

blanket or putting on a jacket

Heat Debt and Core vs Periphery

Your body has some more subtle and complex ways to 
cope as well. 

The first and most simple is simply to sort of give up 
and let your body get colder. While most modern bod-
ies, likely including yours, like to be warm through-and-
through. Back in Humans are Homeotherms on page 
200, we told you that being a homeotherm means that 
your body works properly only in a narrow temperature 
range. \Now it’s time to qualify that a bit. The parts of 
your body that need to be in that narrow temperature 
range are in what we call the core: things inside your 
chest and abdomen and skull. This is in contrast to the 
periphery, which includes your arms and legs, your skin, 
and your subcutaneous fat. They work pretty well when 
they are colder than that narrow homeotherm tempera-
ture range. 

Part of adaptation to cold, which we still don’t under-
stand that well, may be to configure your periphery to 
work better when cold. Regardless, your arms and legs 
and skin still work pretty well when cold, as long as they 
don’t get cold enough to get frostbite. 

The only problem with this is something called heat 
debt. Let’s assume that your arms and legs are really 
cold, and you are a human used to sleeping with your 

Cooling of the Periphery.
Numbers are temperature in degrees F.

Illustration by Gene Fear, used with permission.
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whole body warm under the covers. And you crawl into 
your sleeping bag and get ready to go to sleep. But you 
have trouble going to sleep because your feet are really, 
really cold. And then it takes literally hours in the sleep-
ing bag before your feet finally warm up. That’s because 
it can take up to 500 kcal (kilocalories = Calories with 
a big C = food calories, the equivalent of a fairly big 
lunch) to rewarm your arms and legs and finally your 
feet. That’s a lot of energy.1

Some people call this latent hypothermia or incipi-
ent hypothermia. Both mean “almost over the edge into 
hypothermia.”

If you’re out in cold weather, a little bit of heat debt is 
a good thing: it allows you to use that heat debt to cool 
of when you’re heading uphill, rather than sweating. 
It gives you an extra margin against overheating and 
sweating or having to take off a layer. 

But a lot of heat debt is not a good thing. It means 
you have very little margin against becoming hypother-
mic. If you have a lot of heat debt and then get hurt and 
stop producing as much heat, you will become hypo-
thermic very fast.

Venous Blood Return

One thing that keeps your arms and legs working 
well when cold is that blood flow continues to your 
periphery, preventing frostbite and providing blood 
glucose and oxygen, while conserving heat in your core. 
This works via something called countercurrent heat 
exchange. We’ll consider this using your arm and hand 
as an example. (Right or left, it doesn’t matter, they work 
the same.) 

First, let’s review some basic anatomy and physiology. 
Arteries bring blood full of glucose and oxygen from 
your heart out to your arm and hand. These arteries 
are deep in your arm, next to the bone, where they are 
insulated from your skin and the environment outside 
of you. 

Blood from your arm and hand, now exhausted of 
blood sugar and oxygen, returns to your heart via veins. 

1 Let’s assume that the periphery is half of your body (i.e., the arms 
and legs). Let’s say this cools from a normal 85 degrees F down to 55 
degrees F (29 to 13 degrees Centigrade). Calculating the exact heat 
capacity (how much heat a given mass will hold) of the core and 
periphery is difficult. However, a useful approximation is to call the 
body just 70 kilograms of water. So, we want to raise the temperature 
of the peripheral half of the 70 kilo body, which is then 35 kilos of 
water, which is the same as 35 liters of water. To raise this 30 degrees F, 
which is 1 7 degrees C, will take 17 times 35 = 595 kilocalories. Thus, it 
is possible for you to lose over five hundred kilocalories of heat simply 
by cooling the periphery. This is an important point: you can become 
“chilled” with no change in the core temperature. You still have lost 
five hundred kilocalories, and will have to add it back to bring yourself 
back to a comfortable temperature.

These veins are either peripheral 
veins, right under your skin, or 
deep veins, right next to the arteries, 
along the bones. 

When you are warm and need to 
lose heat, warm blood returns from 
your hand via those big peripheral 
veins you can sometimes see on the 
back of your hand. As the blood is 
right under the surface of your skin, 
it is exposed to your cooler skin. 
Your skin is usually cooler because 
your environment is cooler than 
your core is, and/or because you’re 
sweating and the evaporating sweat 
cools off your skin.

You may have noticed that you 
can’t see those big, bulgy peripheral 
veins when your hand is cold. That’s 
because the blood is now return-
ing to your heart via the deep veins 
right next to the arteries. That allows 
blood (and blood sugar, and oxygen) 
to get out to your hand. But the heat 
short-cuts from artery to vein. The 
blood, heading out in the artery, 
warms the blood heading in, via the 
vein. This keeps most of the heat in 
your core.

Similarly, when in the cold, you 
get too hot, you can push your 
sleeves up to your sleeves up to 
your elbows. Like a dog’s ears, your 

Venous Return from the Legs
A: Blood return via the deep veins to preserve heat. B: Blood 

return via the superficial veins to lose heat. 

Countercurrent Heat Exchange
This illustration applies 
to heat exchange in air 

conditioners as well as arms.
Imagine your hand at the bottom 

and your shoulder at the top. 
The left side is an artery bringing 

blood to your hand. The right 
side is a deep vein, right next to 
the artery, returning cold blood 
to your heart. The black arrows 
are the blood circulation. The 

red arrows are the heat transfer.
Public domain via Wikimedia 

Commons, courtesy user 
Bryan Derksen.
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forearms can do a great job of shedding heat when 
needed.

A graphic helps explain this: Countercurrent Heat 
Exchange on page 203.1

Cold Acclimatization

There are other subtle ways your body deals with cold. 
As with the sweat gland changes and likely other 

things that make up heat adaptation (more on that in 
a bit), there is emerging evidence that we can adapt to 
cold as well. Researchers on this topic talk about brown 
fat2 (only recognized in adult humans in 2009) and non-
shivering thermogenesis3 (creating heat without shiver-
ing) from that brown fat.

We wonder if this brown fat heat production may be 
triggered by chocolate; see Energy on page 9.

There are likely other factors that help you acclimatize 
to cold.4 We’re not sure if lowering the temperature in 
your house or going out for walks in the cold is better 
for this adaptation. 

Our beagle, Rosie, can sleep for 8 hours without 
peeing when nobody is home. But if we’re home, she 
demands that we take her out to walk and to pee every 
hour or two, even in the freezing rain (that’s probably 
the main reason my Microspikes wore out), which I like 
to think helps our cold acclimatization.

Response to Heat Stress 

“It’s not the heat, it’s the humidity.” Trite but true. 
Any time the air temperature is above 97.5° F (36.4° 

C), which is the new normal human body temperature,5 

1 Trivia item with which to amaze your friends: the switch that 
determine which vein gets the blood is called a glomus body. https://
en.wikipedia.org/wiki/Glomus_body
2 https://en.wikipedia.org/wiki/Brown_adipose_tissue
3 https://en.wikipedia.org/wiki/Thermogenesis#Non-shivering
4 Daanen, H. A. and W. D. Van Marken Lichtenbelt (2016). “Human 

whole body cold adaptation.” Temperature 
(Austin) 3(1): 104-118.
van der Lans, A. A., et al. (2013). “Cold 
acclimation recruits human brown fat and 
increases nonshivering thermogenesis.” J 
Clin Invest 123(8): 3395-3403
5 See: Protsiv, M., et al. (2020). “Decreasing 
human body temperature in the United 
States since the industrial revolution.” Elife 
9.
Abstract: In the US, the normal, oral 
temperature of adults is, on average, lower 
than the canonical 37 degrees C established 
in the 19th century. We postulated that 
body temperature has decreased over time. 
Using measurements from three cohorts--
the Union Army Veterans of the Civil War 

the only way you can lose heat generated by your body 
is by evaporation. And the higher the humidity, the 
less your sweat can evaporate and cool you. And if you 
can’t keep your body from heating up too much, you 
explode in a big ball of fire. Or more likely, you just get 
heatstroke and die, but the end result is the same, you’re 
dead.

Even if the humidity is low, but you get dehydrated 
enough that you can’t sweat, then you also die of 
heatstroke.

There is a wonderful article about this in the New 
York Times by Randall Munro.6 He is also author of the 
online xkcd.com cartoon series, several of which appear 
in this textbook. In the article, he investigates the ques-
tion “What is the hottest ‘room’ temperature at which a 
human body can, by sweating, keep itself cool enough to 
avoid health damage?”

He talks about a how breeze or fan can increase your 
evaporative sweat-cooling. He goes on to say:

even if you do everything you can to increase sweat 
as fast as possible, there is a limit to how cool you 
can make a surface through evaporation. This limit 
is called the wet-bulb temperature [WBGT], and it 
depends on both temperature and humidity. Its pre-
cise value can be found using various calculators.

You can find such a calculator at: https://www.
weather.gov/epz/wxcalc_rh. 

If you are in Base during a very hot and humid 
search, you might want to consult Section III, Chapter 
4, of the Occupational Safety and Health Agency’s 
Technical Manual, at https://www.osha.gov/dts/osta/
otm/otm_iii/otm_iii_4.html. It gives some very complex 
advice about managing heat stress, considering things 
like:

 ◆ How well the workers are heat-acclimatized
 ◆ Calculating WBGT from weather reports or using a 

WBGT meter
 ◆ Adding a Clothing Adjustment Factor
 ◆ Determining the Metabolic Work Rate

(N = 23,710; measurement years 1860-1940), the National Health 
and Nutrition Examination Survey I (N = 15,301; 1971-1975), and the 
Stanford Translational Research Integrated Database Environment (N 
= 150,280; 2007-2017)--we determined that mean body temperature 
in men and women, after adjusting for age, height, weight and, in 
some models date and time of day, has decreased monotonically by 
0.03 degrees C per birth decade. A similar decline within the Union 
Army cohort as between cohorts, makes measurement error an 
unlikely explanation. This substantive and continuing shift in body 
temperature-a marker for metabolic rate-provides a framework for 
understanding changes in human health and longevity over 157 years. 
https://pubmed.ncbi.nlm.nih.gov/31908267/
6 https://www.nytimes.com/2020/08/04/science/randall-munroe-
xkcd-temperature.html

Calculating the Heat Index
 Courtesy xkcd.com.

https://en.wikipedia.org/wiki/Glomus_body
https://en.wikipedia.org/wiki/Glomus_body
https://en.wikipedia.org/wiki/Brown_adipose_tissue
https://en.wikipedia.org/wiki/Thermogenesis#Non-shivering
https://www.weather.gov/epz/wxcalc_rh
https://www.weather.gov/epz/wxcalc_rh
https://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_4.html
https://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_4.html
https://pubmed.ncbi.nlm.nih.gov/31908267/
https://www.nytimes.com/2020/08/04/science/randall-munroe-xkcd-temperature.html
https://www.nytimes.com/2020/08/04/science/randall-munroe-xkcd-temperature.html
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And finally determining if you need to limit or stop 
work because of the heat. This seems just a bit complex 
and likely beyond what anyone’s going to do at a wilder-
ness search base.

I suppose, given Randall Munro is an expert on 
this topic, you might instead reference his cartoon 
Calculating the Heat Index on page 204.

If you are in Base, and it’s quite hot and humid, you 
might want to at least consider:

 ◆ Closely monitoring the condition of your teams in 
the field

 ◆ Maybe mandating frequent checks of team members’ 
state of hydration, as evidenced by their ability to uri-
nate an adequate amount of non-concentrated urine

And if you’re a field team member or leader, you 
should consider these things as well, even if just for 
yourself.

It is worth considering a bit about heat adaptation. 
We know more about it than adaptation to cold, not that 
there are not still things to be discovered. 

“Horses sweat, men perspire, and women glow.” 
Though horses may at times sweat, a sweating horse is 
overheated, and probably feels ill. Humans, on the other 
hand, generally enjoy working up a sweat playing ten-
nis, climbing a cliff, or cross-country skiing. And, you 
are built to sweat. There is good evolutionary evidence 
that our ability to sweat was important to our survival 
on the savannas of Africa and the Middle East. Though 
many animals can run faster than us, sweating allows us 
to keep running when the animal we’re chasing finally 
falters of heatstroke.

One of the main ways your body acclimatizes to heat 
is that your sweat glands work differently. They put out 
more sweat, but it has much less salt in it.1 

It takes at least two weeks, and sometimes six weeks, 
of exposure to hot weather to become acclimatized to 
heat. And, you have to exercise outside in the heat each 
day, for two hours or more, to acclimatize.2

One consequence of this requirement of weeks to 
acclimatize to heat: until you are acclimatized, your 
sweat will be very salty. (I can tell this by how crusty 
my skin feels as opposed to how it is after I acclima-
tize.) And that means that you lose a lot of salt. And salt 
is what holds water in your body. Therefore – even if 
you’re supposed to be a low-salt diet for some rea-
son – you will need to increase your salt intake during 

1 It takes energy to run and maintain the tiny sweat-gland machinery 
that puts out sweat so much less salty than the fluids inside your body. 
Maybe that’s why your sweat glands don’t do it in the winter: to save 
energy.
2 Kosaka, M., et al. (2004). “Human body temperature regulation in 
extremely stressful environment: epidemiology and pathophysiology 
of heat stroke.” Journal of Thermal Biology 29(7-8): 495-501. https://
www.sciencedirect.com/science/article/abs/pii/S0306456504000919

acclimatization. Without the extra salt to hold it in your 
body, if you just drink lots of water, you will just pee it 
out and stay dehydrated.

If you drink too much water without enough salt 
intake, you can get something called exertional hypo-
natremia. (“Hypo-” = low, “-natr-” = sodium, a major 
component of table salt and your body fluids, and 
“-emia” = in the blood.) This has happened a lot along 
the Bright Angel Trail at Grand Canyon National Park. 
People’s salt (sodium) levels have gotten so low that they 
have become unconscious or had seizures, and a few 
have died.3

Drinks like Gatorade have some salt in them, but not 
enough for during heat acclimatization. You’ll need to 
eat salty snacks and heavily salt your food during your 
weeks of heat acclimatization. Even after that you will 
need to take in more salt than in the winter.

In addition to sweating, there is another direct 
response to heat stress. It is one you can’t do if you’re 
dehydrated, so heed the advice about hydration and salt 
repletion, not just to support sweating (“support your 
local sweat glands”) but to support this other method of 
increasing heat loss. 

It’s called vasodilation, sometimes vasodilitation. 
(“vaso” = blood vessels, “dilation” = getting bigger.) 
Those are just long fancy words for flushing: turning 
red. If you are hot, blood vessels in your skin get bigger, 
so that more hot blood is exposed to outside tempera-
tures that are cooler than your blood. This takes a bit of 
extra blood, and we think one of the adaptations may be 
an increase in blood volume to support both sweating 
and flushing.

USAR (Urban Search and Rescue) teams and some 
similar teams prefer their members use clear water 
bottles rather than Camelbak or equivalent water 
bladders in their packs. This way team leaders have a 
better handle on how much water each team member is 
drinking.

We think that’s fine for USAR teams but for wilder-
ness search and rescue teams we think that a large water 
bladder in the pack is still best. The ease with which you 
can, while walking on a SAR task, drink from a water 
bladder compared to a water bottle, wins the argument. 
USAR tasks are different than wilderness SAR tasks.

Finally, one thought about your responses to heat 
stress: sometimes they can get overwhelmed, even in the 
mid-Appalachians.

3 Noe, R. S., et al. (2013). “Exertional heat-related illnesses at the 
Grand Canyon National Park, 2004-2009.” Wilderness Environ Med 
24(4): 422-428. https://www.sciencedirect.com/science/article/abs/pii/
S1080603213001609
Bennett, B. L., et al. (2020). “Wilderness Medical Society Clinical 
Practice Guidelines for the Management of Exercise-Associated 
Hyponatremia: 2019 Update.” Wilderness Environ Med. https://www.
wemjournal.org/article/S1080-6032(19)30206-6/fulltext 

https://www.sciencedirect.com/science/article/abs/pii/S0306456504000919
https://www.sciencedirect.com/science/article/abs/pii/S0306456504000919
https://www.sciencedirect.com/science/article/abs/pii/S1080603213001609
https://www.sciencedirect.com/science/article/abs/pii/S1080603213001609
https://www.wemjournal.org/article/S1080-6032(19)30206-6/fulltext
https://www.wemjournal.org/article/S1080-6032(19)30206-6/fulltext
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If you’re from the desert southwest or the California, 
don’t discount the humidity in the mid-Appalachians 
in summer .“It’s not the heat, it’s the humidity.” High 
humidity can make it feel 10°F (6°C) hotter; check your 
weather app for the “feels like” temperature. When 
the humidity gets up towards 90%, sweat just drips 
off instead of evaporating and cooling you. When it is 
extremely hot and humid, sometimes the only way to 
avoid heat exhaustion and exertional heatstroke (cov-
ered in the following section on wilderness first aid) is 
to cut down on your exertion.

For information on heat stress in the workplace 
that is difficult to apply to SAR, an excellent review 
on human response to heat stress, see: Criteria for a 
Recommended Standard:  Occupational Exposure to Heat 
and Hot Environments by the US CDC and NIOSH: 
https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-
106.pdf?id=10.26616/NIOSHPUB2016106

✴  ✴  ✴

Regardless of whether it’s hot, cold or in between, and 
if you plan to spend a lot of time in the great mid-Appa-
lachian outdoors, you need to pay attention to both the 
environment and what your body tells you. 

Even when you’re going out to walk the dog or go 
to the grocery store, there are opportunities to learn 
more about how your body thermoregulates. Every 
time you go out of your house, take a few seconds to 
consult your weather app (see Weather? There’s an App 
for That on page 90) to check the Doppler weather 
map, and look at the temperature, humidity and wind. 
Then, choose your clothing appropriately. And monitor 
your comfort as far as temperature. Get to Level Three 
Situational Awareness, projection to the future: if I get 
stuck outdoors for four hours, how will I be at the end 
of that time? 

To learn about the levels of situational awareness, 
read Chapter 4: Leadership and Followership.

https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf?id=10.26616/NIOSHPUB2016106
https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf?id=10.26616/NIOSHPUB2016106
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Wilderness First Aid 

If faced with a wilderness first aid situation, at 
least back in January 2020, don’t ask Alexa, Cortana, 
Google Assistant or Siri for advice, it’ll probably be 
either useless or wrong.1

So, instead of relying on asking your phone, I guess 
you’ll have to read these next sections and learn some 
Wilderness First Aid (WFA).

Unlike for Wilderness First Responder (WFR, pro-
nounced “woofer”), which has ASTM standards for 
training and scope of practice,2 the closest to a national 
or international standard for WFA is a pair of articles 
in the medical journal of the Wilderness Medical Society 
(WMS), Wilderness and Environmental Medicine.3

There are many different providers of wilderness first 
aid courses, all with slightly different curricula, but as 
far as we can tell, all teach the core subjects listed in 
that medical journal article referenced by the footnote 
in the previous paragraph. For your reference, those 
WMS WFA core subjects are listed in sidebars near the 
relevant parts of this section.

The first aid topics you will find here, elsewhere 
in this chapter and in Chapter 8, Nontechnical and 
Semi-Tech Evacs, cover the core topics in those jour-
nal articles, with added material specific to wilderness 
search and rescue in the mid-Appalachian region. We 
don’t cover optional items listed in those articles that 
are not needed for WFA in the mid-Appalachian region, 
such as  altitude illness or marine envenomation.

The Appalachian Search and Rescue Conference 
decided to integrate WFA into its training standards, 
and to allow ASRC Groups to integrate WFA into their 
training, rather than requiring members to take an 
external wilderness first aid class. In the ASRC Training 
Standards,4 the ASRC Field II credential includes all 
of the core requirements of the journal article, and is 
regarded as the same as having one of the external WFA 
cards. This textbook provides all of the book-learning 
needed to meet those core WFA standards. 

However, if you want to learn more about WFA, 
including topics such as altitude illness and marine 
envenomations, there are many good WFA books. 
Consider the ones endorsed by the Wilderness Medical 

1 https://innovations.bmj.com/content/early/2020/01/07/
bmjinnov-2018-000326
2 https://www.astm.org/Standards/F1655.htm and https://www.astm.
org/Standards/F1616.htm
3 https://pubmed.ncbi.nlm.nih.gov/24383122/ and https://pubmed.
ncbi.nlm.nih.gov/24383123/
4 http://www.asrc.net/doc/ASRC-Training-Standards.pdf

Society (WMS), the National Outdoor Leadership 
School (NOLS), the National Association for Search and 
Rescue (NASAR), and Outward Bound. 

A note on terminology: people are victims when 
something bad happens to them, and people are subjects 
when we are searching for them. However, when a SAR 
team is assessing someone and providing care, even at 
the wilderness first aid level, that person is a patient. We 
will use the word patient throughout this section even 
though we’re only talking about care at the WFA level.

There is a later section on what to put in your wilder-
ness first aid kit. To help you with even more with figur-
ing that out, items in bold in this section are things you 
might want to put in your wilderness first aid kit and 
why and how you might use them.

This chapter focuses on core wilderness first aid top-
ics, supplemented with some material specific to wilder-
ness search and rescue in the mid-Appalachian region. 

Are you interested in learning more than just basic 
WFA? 

If you want to get a book and learn on your own, 
there are many good references that go beyond the 
wilderness first aid material covered in this chapter, and 
they are listed in the footnote.5  If you’re at the wilder-
ness first aid level, and want higher-level training, search 
the internet for courses named:

 ◆ Wilderness First Responder (WFR)
 ◆ Wilderness Emergency Medical Technician (WEMT) 

If your medical training is above the first aid level but 
not specific to wilderness care, and you are interested 
in expanding your ability to render medical care in the 
backcountry, you can also take a course. Even if you’re a 
board-certified physician, you still might want to take a 
WFR or WEMT course. You can also search the internet 
for the following courses to find out their prerequisites 
and what they cover:

 ◆ Advanced Wilderness Life Support (AWLS)
 ◆ Wilderness Upgrade for Medical Professionals 

(WUMP)
 ◆ Diploma in Mountain Medicine (DiMM)

5  Auerbach, P. S., et al. (2013). Field guide to wilderness medicine. 
Philadelphia, PA, Elsevier/Mosby.
Backer, H. D., et al. (2015). Wilderness first aid : emergency care in 
remote locations. Burlington, MA, Jones & Bartlett Learning.
Thygerson, A. L., et al. (2017). First aid, CPR, and AED. Advanced. 
Burlington, MA, Jones & Bartlett Learning.

https://innovations.bmj.com/content/early/2020/01/07/bmjinnov-2018-000326
https://innovations.bmj.com/content/early/2020/01/07/bmjinnov-2018-000326
https://www.astm.org/Standards/F1655.htm
https://www.astm.org/Standards/F1616.htm
https://www.astm.org/Standards/F1616.htm
https://pubmed.ncbi.nlm.nih.gov/24383122/
https://pubmed.ncbi.nlm.nih.gov/24383123/
https://pubmed.ncbi.nlm.nih.gov/24383123/
http://www.asrc.net/doc/ASRC-Training-Standards.pdf
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If you want to expand your already-high-level wilder-
ness EMS expertise by self-study, there is no question 
that you should get a copy of the (expensive but worth 
it) Wilderness Emergency Medical Services textbook.1

Approach to a Medical Emergency 
 Field II 

First, a backcountry medical emergency is, in many 
ways, just like other backcountry emergencies. Now 
would be a good time to go back and review General 
Approach to a Wilderness Emergency on page 15.

Let’s start with a scenario.
You’re out as the leader of a backcountry search field 

team, with a mixed group of trained SAR members and 
spontaneous volunteers. A field team from another SAR 
group has a field team nearby and they call on radio 
(can’t reach base) that a team member started staggering 
and then collapsed and ask for help.

“First, take your own pulse.”
That advice for medical emergencies is so well-known 

because if you can manage your own stress, you can do 
a better job of providing first aid.

As discussed in Chapter 4, Leadership and 
Followership, our situational awareness can be severely 
limited by stress and focused concentration. If you 
encounter a medical emergency, it’s likely that you 
will be both stressed and tightly focused. It’s helpful to 
internalize the following schema for approaching any 
medical emergency, in the wilderness, on a search and 
rescue operation, or anywhere else.

Scene Safety 
 Field II 

For street EMTs and paramedics, they get a bit of 
education about hazards, and certainly when I do oral 
exams for paramedic students, I’ve never had to fail one 
for missing this, they all say “is the scene safe?” “Yes, 
it looks like a nice suburban living room, there are no 
apparent weapons, or other hazards, the woman who 
greeted you at the door did not have a meat cleaver 
in her hand, and you see no pet boa constrictors or 
cheetahs.” (Even oral exams are a good place and time to 
give a gentle nudge towards better situational awareness 
of scene safety. It provides a little comic relief for EMT-P 
students who are nervous about their oral exam with an 
EMS physician.)

1 (Disclosure: I authored or coauthored two chapters to this text-
book.) Hawkins SC. Wilderness EMS: Lippincott Williams & Wilkins; 
2017.   https://shop.lww.com/Wilderness--EMS/p/9781496349453

For “street” EMTs and paramedics, scene safety is 
often –not always, but often – a cursory thing. But you 
shouldn’t wait until you need to pull out your wilderness 
first aid or medical training to think “is the scene safe?” 
You should always be thinking “is the scenery safe?” 
Whenever you’re out in the field tramping through that 
scenery, you should be cataloging the hazards around 
you and most particularly ahead of you, in both distance 
and time. 

Most of this chapter is about “scene safety,” the haz-
ards of the wilderness search and rescue environment, 
and mitigating them. When you are faced with a first 
aid situation, you just need to quickly review things in 
your mind, like the weather forecast, the distance to the 
nearest road, think about the heat and humidity, think 
about how cold the ground under the patient likely is, 
and look upwards to see if there are any loose rocks or 
widowmakers (big dead branches or dead trees) nearby. 

 There are sayings that “A dead rescuer never did any-
one any good” and “They say you have to go out there 
but they don’t say you have to come back.” 

So, start first aid only after ensuring the safety of your 
patient and your team from hazards such as:

 ◆ Falling
 ◆ Rockfall
 ◆ Flooding
 ◆ Cold, Hungry and Thirsty:2 The dictum that “all 

backcountry patients are hypothermic, starving and 
dehydrated until proven otherwise.”
You may need to address these before, during or right 

after your primary survey, depending on how big of a 
danger they might be.

Even in the summer, covering and if needed moving 
your patient to prevent heat loss may be a high priority. 
You also need to think about insulation under as well as 
over your patient.

Oral fluids and food important defenses against 
hypothermia. That means you should give them to all 
backcountry patients unless some really good reason 
not to, such as being comatose.

Being taught in a “street” first aid or EMT class not 
to give oral fluids or food is not a good reason to avoid 
them in the backcountry. Those rules were for patients 
in an urban setting, and based the idea (not really 
evidence-based) that people who need to be intubated 
for major elective surgery are safer if they don’t have any 
food in their stomachs for 6 hours and no fluid in their 

2 Medical students: some people try to create alliteration (words 
starting with the same consonant) and parallelism by calling this 
“hypothermic, hypoglycemic, and hypo-hydrated.” Beware: hypother-
mic (low core temperature) and hypoglycemic (low glucose in the 
blood) are real medical terms, but “hypo-hydrated” is not. Don’t use it 
or medical people will either (a) look at you with a pained expression, 
or (b) laugh at you. 

https://shop.lww.com/Wilderness--EMS/p/9781496349453
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stomachs for 2 hours. However, as one highly-cited 
surgical journal article states: “Fasting in emergency 
patients cannot secure gastric emptying and should 
not delay surgical interventions.” The same paper 
recommends high-carbohydrate drinks before elective 
surgery, and that’s in a warm, dry hospital.1

 Even patients with vomiting may be able to keep 
down some fluids. I see kids, in particular, whose 
parents say that they’re vomiting everything they’re 
given. But they are well-hydrated. That’s because they’re 
vomiting half of everything they’re given. So even 
someone with vomiting can try small sips of water or 
Gatorade. And may keep enough down to avoid worse 
dehydration.

What about decreased level of consciousness? If a 
patient is groggy, is safe to try giving fluids?

Have you ever aspirated a bit of water? (“Down the 
wrong tube” > coughing.) Did you die, or get pneumo-
nia? Very unlikely. So, if you’re unsure if a backcountry 
patient is able to tolerate oral fluids, have them try a 
couple of sips. If they aspirate, give up, at least tem-
porarily. You might try again in an hour or two if the 
patient seems the same or better.

If you want to learn more about scene safety and 
hazards, go to the very beginning of this chapter.

BSI and BBP 
 Field III 

If your “day” job is clinical – in this context, meaning 
that you work in a medical field and have direct patient 
contact where you might come in contact with blood – 
skip this section. You probably have to go through the 
same boring, unchanging BBP (blood-borne pathogen) 
training every year.2 However, make sure you read 
Cleaning Your Hands on page 194 and Gloves and 
Mittens on page 153, as they have useful information 

1 Soreide E, Eriksson LI, Hirlekar G, et al. Pre-operative fasting 
guidelines: an update. Acta Anaesthesiol Scand 2005;49:1041-7. 
https://pubmed.ncbi.nlm.nih.gov/16095440/
2 One of my long-time acquaintances is the Emergency Preparedness 
Director for a large multi-hospital system. A couple of years ago, we 
were having dinner together, and I mentioned to him the exception-
ally poor educational quality of the online BBP training that we had 
to  take every year (since they were his responsibility for that system). 
His reply? “Keith, those training modules are not about education. 
They are only about checking little checkboxes for requirements by 
government agencies, that’s all.” Many of us have learned to skip 
through all of the training and just take the test, several times if we 
don’t pass the first time. But check to make sure that the training 
changed; the last time before writing this I had to retake the National 
Disaster Medical System BBP training, and it has been updated and 
contained some new and interesting information, particularly on 
exposures to the body fluid of animals and those risks.

specific to wilderness search and rescue that you won’t 
find in your “day job” BBP training. 

Body Substance Isolation (BSI)
 Field III 

“BSI” standards for “body substance isolation” and is a 
standard part of EMS teaching these days. (“Universal 
precautions” is a common similar term used in the 
hospital setting.) If someone is bleeding, you don’t want 
that yucky blood on your hands, even if patients don’t 
have hepatitis or HIV in their blood. Besides which, 
how do you know that the patient doesn’t have hepatitis 
or HIV?3 And are you really sure that you don’t have 
a little scratch on your hand that could let viruses in? 
(We discussed gloves, including for BSI, in Gloves and 
Mittens on page 153.)

And if things are really bloody, do you want some of 
that blood in your eyes, nose or mouth? In this era of 
Covid, you should have masks with you. Plural. One 
to wear, one for a spare, and maybe one for the patient. 
Having some eye protection, like the safety glasses that 
you should carry to protect your eyes from branches 
when searching at night, would be a good thing to put 
on right now if things are really bloody. 

A small bottle of waterless hand cleaner in your 
pocket or pack is always good to use after you take off 
your gloves. Are you sure that your gloves didn’t have a 
small rip that you missed?

Blood-Borne Pathogens (BBP)
 Field III 

Bloodborne pathogens are microorganism (viruses, 
bacteria, protozoa) especially in blood, but depending 
on the patient and the pathogen, in other body fluids. 
Some can cause serious disease. That’s serious as in 
“life-long medical problems or premature death.” If 
your patients are infected – and there’s usually no way 
to know, which is why we talk about universal precau-
tions, the may transmit disease to you if you’re exposed 
to their body fluids, especially blood.  Examples include 
Hepatitis A, B and C, and Human .Immunodeficiency 
Virus (HIV).

3 Fun fact: if the patient has both HIV and hepatitis, and you get 
some of the blood in you, the hepatitis is more likely to kill you. 
Really. 

https://pubmed.ncbi.nlm.nih.gov/16095440/
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Hepatitis
 Field III 

Hepatitis translates from the Latin as “liver inflam-
mation.” Many things can cause hepatitis, including 
drinking too much alcohol. But what we’re concerned 
with now is contagious hepatitis, caused by a variety of 
viruses. 

In a stroke of artistic originality,  people decided to 
start naming the viruses with the letters of the alphabet.1 
We are now up to E and maybe F, but for our purposes 
right now we can stop at C. 

Hepatitis A is most commonly transmitted by 
contaminated water or food. It’s a big problem in some 
developing nations, and if you plan to travel there, you 
may have to get a Hepatitis A vaccine first. However, 
you can also get Hepatitis A from body fluids, including 
blood. 

Hepatitis A’s not as serious as Hepatitis B or C. I 
apparently had it because, when I was working as a 
dialysis tech during college, routine monthly testing for 
antibodies suddenly showed I was now immune to it; I 
had precisely zero symptoms of illness since the previous 
month’s negative test. But, some people get very sick with 
it. If you’re over 50, and your skin and the whites of your 
eyes turn yellow from it,2 you have about a 2% chance of 
dying from it. 

Hepatitis B and C are similar and much more serious. 
They are transmitted through sex or “blood to blood” 
contact. Hepatitis B and C very contagious from blood to 
blood exposure like when the patient’s blood gets into a 
cut on your hand. Hepatitis virus particles3 may survive 
in dried blood up to a week. So if you get blood on your 
clothes, wash them in hot water as soon as you get home.

Hepatitis, particularly Hepatitis B and C, can cause 
liver damage from scarring, which can lead to lifelong 
and sometimes life-threatening medical problems,4 liver 
cancer and death, 

You can get vaccines for Hepatitis A and B, but not C. 
(Since Hepatitis B and C are similar and quite different 
than Hepatitis A, you’d think that we have vaccines for 
both B and C and not A, but sometimes real life doesn’t 
work the way you’d expect.)

The hepatitis B vaccine is strongly recommended for 
all wilderness SAR team members even though blood-
borne pathogen exposures are rare in SAR. Hepatitis 

1 https://en.wikipedia.org/wiki/Viral_hepatitis
2 Medical students: the yellowing of the skin is called jaundice, and 
the yellowing of the whites eyes is called scleral icterus. For more about 
this, see: https://en.wikipedia.org/wiki/Jaundice.
3 Medical students: you get brownie points if, instead of “virus parti-
cles” you call them virions. Remember, doctors get paid by the syllable, 
with extra credit for words with Latin or Greek roots. (Just kidding. 
Mostly.) See: https://en.wikipedia.org/wiki/Brownie_points.
4 Cirrhosis: https://en.wikipedia.org/wiki/Cirrhosis

B is nasty, the vaccine is quite safe and effective; side 
effects except for a sore arm are rare. Starting back about 
1991, kids in the US routinely get hepatitis B vaccines. 
So, if you are young enough, you may have already had 
the vaccine; if so, you don’t need it again unless you’re 
exposed to Hepatitis B. If you do need it, check with 
your primary care physician about getting it.

If you get Hepatitis B, we don’t have very good treat-
ments, and they have lots of side effects. And you may 
get sick enough to need a liver transplant.

We have more effective treatments for Hepatitis C, but 
they are expensive, last a long time and have lots and lots 
of side effects. 

Human Immunodeficiency Virus (HIV)
 Field III 

Human Immunodeficiency Virus (HIV) attacks your 
immune system, so it can’t fight other infections. 
Acquired Immune Deficiency Syndrome (AIDS) is 
caused by untreated HIV infection.

HIV infection requires lifelong drug treatment with 
toxic drugs to prevent death from AIDS. Although HIV 
infection can be managed with antiviral medicaitons, 
there is no cure for HIV infection. (Yet. We’re working 
on it.)

HIV is spread by:
 ◆ Sexual contact 
 ◆ Sharing contaminated needles 
 ◆ From a pregnant woman to the fetus during or before 

birth 
 ◆ An accidental puncture from a contaminated needle, 

contaminated broken glass, or other “sharps”:

If you’re working with an advanced medical providers 
using intramuscular needles or intravenous needles, you 
need to help ensure that used needles get into a protec-
tive case. This can be one designed for indoor medical 
facilities, or an austere alternative such as a small water 
bottle appropriately labeled, or a commercial container 
designed for prehospital use (e.g., Sharps Shuttle, 
Sharps Shaft, Porta Sharps).

Your intact skin is impervious to bloodborne patho-
gens, but you can be exposed to them by contact 
between body fluids and your skin where it’s broken or 
damaged:

 ◆ Open blisters or other open sores 
 ◆ Cuts 
 ◆ Abrasions

https://en.wikipedia.org/wiki/Viral_hepatitis
https://en.wikipedia.org/wiki/Jaundice
https://en.wikipedia.org/wiki/Brownie_points
https://en.wikipedia.org/wiki/Cirrhosis
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Some pathogens can infect you when body fluids 
contact the mucous membranes1 in your eyes, nose or 
throat. 

Universal Precautions and PPE
 Field III 

You should treat all blood, body fluids and potentially 
contaminated gear as infectious.

One important part of your Personal Protective 
Equipment (PPE) against infection is your medical 
exam gloves.

You should use impermeable medical exam gloves 
when you’re dealing with contaminated gear or examin-
ing patients who might have body fluids on them. You 
should have at least two pair of medical exam gloves in 
your SAR pack, packaged to prevent damage in pack; 
small zip-lock plastic bags are good for this. Make sure 
your medical exam gloves are not latex (natural rubber) 
gloves: some people have anaphylactic allergic reac-
tions to latex. Don’t kill allergic patients by touching 
them with latex gloves and then causing an anaphylactic 
reaction. (See  for more on managing allergic reactions 
including anaphylaxis.) 

Nitrile stretchy plastic is the most common material 
for gloves. We discuss your selection of gloves and mit-
tens, including medical exam gloves and how to combine 
them with other gloves, in Gloves and Mittens on page 
153. 

It’s a good idea to cover cuts or open areas on your 
hands with a Bandaid or equivalent before you put on 
medical exam gloves. It’s also a good idea, especially for 
gloves that have been in your pack for a long time, to  
inspect them for tears or punctures before putting them 
on.

Use proper procedure when taking off your gloves; 
don’t touch the outside of the dirty gloves with your 
ungloved skin. The CDC has a nice tutorial on how to 
safely remove your gloves.2

You need to worry, 
If risk of contaminated fluids splashing, such as with 

high-pressure irrigation of contaminated wounds, 
protect eyes

Corrective-lens glasses provide some protection
Sunglasses provide some protection
Goggles used for helicopter operations, deep winter 

operations or night search provide better protection
Swim goggles provide good protection as well as eye 

protection for night operations, and are smaller to pack 
than larger goggles

1 https://en.wikipedia.org/wiki/Mucous_membrane
2 https://www.cdc.gov/vhf/ebola/pdf/poster-how-to-remove-gloves.
pdf

Face shields protect nose and throat as well as eyes; 
disposable lightweight medical procedure nose-mouth 
masks with attached clear upper-face plastic shield 
available cheaply, but require careful packaging to 
survive in a SAR pack; may be put in large zipper plastic 
bag and put in pack water-bladder pouch or back-pad-
ding pouch to protect from breakage

Hand-Washing
 Field III 

Hand-washing is a critical part of not getting (or giving 
to someone else) a bloodborne pathogen. Some other 
pathogens, particularly those that cause diarrhea can 
spread from hand to hand or via a contaminated water 
bottle. If you get such a pathogen on your hands, and 
then rub your eyes or wipe (or worse, pick) your nose…  
You should make sure you have lots of toilet paper and 
maybe some over-the-counter loperamide in your SAR 
pack.

Hand-washing is recommended after taking off 
medical protective gloves, especially if they were visibly 
contaminated. Exam gloves may have tiny holes that let 
invisible but potentially-infectious amounts of blood or 
other pathogens through. 

Hand-washing is critical if your ungloved hands vis-
ibly contaminated with body fluids. 

Even in the backcountry, you can wash your hands 
with water and soap. In your SAR pack, you may want 
to carry a small bottle of a liquid soap that works in 
cold water. Dr. Bronner’s has been standard for back-
packers for many decades. Put it in a Nalgene or similar 
leakproof bottle, maybe with a standard cap and a sepa-
rate dropper cap to put on when you want to dispense 
it. Don’t put it in your SAR pack with a dropper cap on, 
or in the original Dr. Bronner’s bottle, unless you plan to 
wash the inside of your pack in the near future.

In winter, an alcohol-based hand cleaner may be 
a better choice as has much lower freezing point than 
water, and small amounts of it is unlikely to cause frost-
bite. You can also put this in a Nalgene or similar bottle.

You also might want to carry a small, light microfiber 
towel for scrubbing and drying your hands after soap 
and water or an alcohol-based hand cleaner. It works 
better than wiping your hands on your pants, both in 
terms of scrubbing, which helps clean your hands, and 
drying, which is important in the winter. 

Contaminated Gear
 Field III 

For contaminated hardware, rope and webbing, please 
see Chapter 8: Nontechnical and Semi-Tech Evacs.

https://en.wikipedia.org/wiki/Mucous_membrane
https://www.cdc.gov/vhf/ebola/pdf/poster-how-to-remove-gloves.pdf
https://www.cdc.gov/vhf/ebola/pdf/poster-how-to-remove-gloves.pdf
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If your clothing might have been contaminated with 
body fluids, isolate it in a plastic leaf bag and, when you 
get home wash it with hot water and dry it in a drier 
once home, unless you need it for survival in the field.

Dealing with Exposure
 Field III 

Some exposures to body fluid have significant risk of 
catching a disease, some do not.

OSHA (the US Occupational Safety and Health 
Administration) says: 

If you are stuck by a needle or other sharp or get 
blood or other potentially infectious materials in your 
eyes, nose, mouth, or on broken skin, immediately 
flood the exposed area with water and clean any 
wound with soap and water or a skin disinfectant if 
available. Report this immediately to your employer 
and seek immediate medical attention.1

The CDC (Centers for Disease Control and 
Prevention) and NIOSH (National Institute for 
Occupational Safety and Health) say: 

If you experienced a needlestick or sharps injury 
or were exposed to the blood or other body fluid of a 
patient during the course of your work, immediately 
follow these steps:2

 ◆ Wash needlesticks and cuts with soap and water
 ◆ Flush splashes to the nose, mouth, or skin with 
water

 ◆ Irrigate eyes with clean water, saline, or sterile 
irrigant

 ◆ Report the incident to your supervisor
 ◆ Immediately seek medical treatment

If you get body fluids on your intact skin, you should 
clean it off immediately, but this is not considered a 
significant exposure. It doesn’t requires evaluation or 
treatment by a medical practitioner, nor does it need to 
be reported.

If you have a more significant potential exposure to 
a bloodborne pathogen, such as a needlestick or other 
contaminated puncture, body fluids on non-intact skin 
or mucous membranes: report it up the chain of com-
mand for the operation or training session. Unless there 
are other arrangements, you should go to the closest 
hospital Emergency Department (ED) for evaluation 
and treatment.

1 https://www.osha.gov/SLTC/bloodbornepathogens/
2 https://www.cdc.gov/niosh/topics/bbp/emergnedl.html

If you have a significant potential exposure to a 
bloodborne pathogen, have not had the immuniza-
tion (vaccine) for hepatitis B, and go to an ED, you 
will likely get your first dose there, with follow-up to 
obtain two more doses of the vaccine. Urgent Cares and 
clinics generally do not provide Hepatitis B vaccine or 
PEP for HIV. We recommend all SAR team members 
get the Hepatitis B vaccine ahead of time; unless your 
SAR team has a system for you to get this, contact your 
primary care physician.

If there is a significant risk of HIV transmission, you 
will be generally be started on HIV post-exposure pro-
phylaxis (PEP): medications to help prevent this from 
turning into an HIV infection. 

What if the “donor” (the subject/patient/other team 
member whose body fluid was responsible for the 
exposure) has significant risks for having a bloodborne 
pathogen, or a known bloodborne pathogen? If you can 
obtain it, confidentially record this information includ-
ing contact information for the donor. If the donor is 
high risk for HIV, you should preferably go to the same 
Emergency Department as the donor, so that you can 
find out the results of the donor’s rapid HIV test as soon 
as possible. If that’s not possible, make sure you have 
at least the name of the ED where the donor is being 
taken.

Most states mandate “donors” submit to testing for 
bloodborne pathogens such as Hepatitis B and HIV 
(there is a rapid test for HIV but not yet for Hepatitis B).

What about for a medical patient with vomiting and 
diarrhea? Should you use gloves? How about face and 
eye protection?

Consider the disease Norovirus (“24- hour stom-
ach flu”) that we discussed earlier in Viruses on page 
182 and Food Safety on page 186. Norovirus is so 
contagious that some say that it only takes seven (7) 
microscopic virus particles for you to catch it. And, like 
Covid, it can be airborne. Draw your own conclusions. 
Full disclosure: when I go into a room in the ED to see 
someone with vomiting and diarrhea, I always put on 
gloves, a mask (even before Covid) and eye protection. 

If you now feel somewhat (or very) paranoid about 
BSI now, we have accomplished our goal.

More Resources? 
 Field II 

When I took the late, lamented Red Cross Advanced 
First Aid course back around 1980, the instructor, a very 
smart person, said that, when you’re confronted with 
a medical emergency and about to start rendering first 
aid: “Don’t just do something, stand there!” 
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By that, he meant to defuse your automatic adrena-
line-surge response to immediately jump in and start 
assessing and treating the patient. Most of the time, 
that’s the right response, but not always.

Take a couple of seconds to reflect, “Can I handle this 
with what we’ve got right now? Or do we need more 
help?”

As part of your CPR training, you are (or may be) 
trained to assess for responsiveness, and if the patient is 
unresponsive, yell for help (not likely to be of much use 
if your are out in the field) and get someone to call 9-1-1. 
Calling 9-1-1 is possibly helpful, if you have a cellphone 
signal, and if the 9-1-1- dispatch center knows what to 
do about backcountry problems; that’s more likely in 
the areas where there are more wilderness areas and 
fewer jurisdictions than in mid-Appalachian region. If 
you’re out in the field on a wilderness search and rescue 
operation, calling Base on your radio or cellphone is 
probably more likely to get you what you need sooner 
than calling 9-1-1. 

In the backcountry, especially if you’re in a place with 
no communications like a deep valley or a cave, it may 
make sense to do your primary and secondary surveys 
(see below) and gather a more information before send 
someone out for help. You can then do a better job of 
estimating the need for extra resources. In such a case, 
it’s probably best to write the message down verbatim, 
in two copies, one for you and one to send out with the 
person going out to where there are communications. 
(You do have your waterproof notebook in your pocket, 
right? And a pen that works, and a backup pen or 
pencil just in case?) You’ll then be more likely to get the 
help you really need.

Triage 
 Field I 

Triage in French means “sorting.” In English, we have 
adopted this term into the medical vocabulary with a 
specific meaning of “sorting.” Specifically, when there 
are more people needing medical help than you’ve got 
resources to help them, you triage (sort) them into cat-
egories so that those who are most likely to survive only 
if they get first aid/medical care first.

Wikipedia gives this more detailed explanation: 

[Triage] is the process of assigning priority to 
patients’ treatments based on the severity of their 
condition, the urgency of them to receive immediate 
treatment, and their likelihood of recovery with and 
without treatment. This rations patient treatment 
efficiently when resources are insufficient for all to 
be treated immediately; influencing the order and 

priority of emergency treatment, emergency trans-
port, or transport destination for the patient.1

There are many different systems for prehospital/field 
triage at the scene of a multi-casualty incident or a hos-
pital. Different countries tend to use different systems.

Some of the acronyms you may hear for prehospital/
field triage include START, JumpSTART, and SALT. 
For triage at a hospital, you may hear of using the 
Emergency Severity Index (ESI).

One thing that is almost universal among these 
systems is to assign colors to the categories, usually four 
of them (sorry, color-blind people). These are generally 
(reordered slightly from the Wikipedia article):

 ◆ Red / Immediate: They require immediate surgery or 
other life-saving intervention, and have first priority 
for surgical teams or transport to advanced facili-
ties; they “cannot wait” but are likely to survive with 
immediate treatment.

 ◆ Yellow / Observation: Their condition is stable for 
the moment but requires watching by trained per-
sons and frequent re-triage, will need hospital care 
(and would receive immediate priority care under 
“normal” circumstances).

1 https://en.wikipedia.org/wiki/Triage

Non-Copyrighted Schematic of START Triage (pending)

https://en.wikipedia.org/wiki/Triage
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 ◆ Green / Wait (walking wounded): They will require 
a doctor’s care in several hours or days but not 
immediately, may wait for a number of hours or be 
told to go home and come back the next day (broken 
bones without compound fractures, many soft tissue 
injuries).

 ◆ Black / Expectant: They are so severely injured that 
they will die of their injuries, possibly in hours or 
days (large-area burns, severe trauma, lethal radia-
tion dose), or in life-threatening medical crisis that 
they are unlikely to survive given the care available 
(cardiac arrest, septic shock, severe head or chest 
wounds); their treatment is usually palliative, such as 
being given painkillers, to reduce suffering.

Of the various prehospital/field triage systems, the 
one most experts I know recommend for the prehospi-
tal/field setting is SALT, so that’s what we will cover.1

You are out with your field team of eight members. 
Your lost-person search team is proceeding to your 
assigned search segment in the southern section of 
Shenandoah National Park. It’s the late winter, after 
a thaw and some very heavy rain that has melted all 
the snow and ice. You’re hiking in a line along the 
Appalachian Trail. You come to where the trail skirts 
around the steep open talus2 slopes of Blackrock. As 
you are hiking along, you hear a grating sound from 
the talus slope above you, which quickly builds into 
a roar. A cascade of boulders tumbles down onto the 
trail, sparks flying. You are at the sweep position at the 
back end of the line. (See Chapter 4: Leadership and 
Followership for more about point and sweep positions.) 
You are the only one of the eight who doesn’t get hit by 
a big rock, and you realize it is time to use employ your 
SALT triage training.

1 Lerner EB, Schwartz RB, Coule PL, Pirrallo RG. Use of SALT triage 
in a simulated mass-casualty incident. Prehosp Emerg Care 2010;14:21-
5. https://pubmed.ncbi.nlm.nih.gov/19947863/
2 Talus is a steeply-sloped hillside or mountainside covered in large 
rocks; scree is similar but roughly gravel-sized rocks. See: https://
en.wikipedia.org/wiki/Scree

You shout, “IF YOU CAN WALK, COME OVER 
TO WHERE I AM!” Three of your seven teammates 
manage to stagger up and clamber over the rocks on the 
trail to your position. Trayvon walks over to you but has 
an obvious deformed left forearm. Emily is apparently 
unable to bear weight on one leg, but she was able to 
crawl to you on hands and knees. 

You tell them to do the best they can to help each 
other.

James seems to be mostly intact except for bruises 
and scrapes, and you recruit him to help in the triage 
and treatment.

To the remaining four along the trail ahead of you, 
two of which have rocks lying on them, you shout, “IF 
YOU CAN HEAR ME, WAVE YOUR HAND OR 
WIGGLE YOUR FOOT!” The two with rocks on them 
wave their hands and start pushing the rocks off of 
themselves. The other two, just lying on the trail, don’t 
respond at all. 

You and James head to the two who aren’t 
responding.

This is the essence of the SALT triage method: using 
walking/crawling, and then waving a hand or making 
some other purposeful movement, to sort casualties into 
three categories.

In this case, you and James can each go and assess 
and treat the two who are unresponsive, as they likely 
have the worst injuries. 

If it was just you, you’d have to pick one of the 
unresponsive members, do some limited life-saving 
measures, and then move onto the other unresponsive 
member.

What are those limited life-saving measures that 
SALT triage recommends? They are:

 ◆ Control major bleeding.
 ◆ If needed, open the airway. For kids, you can also 

give two rescue breaths. No rescue breaths for adults. 
If the casualty doesn’t start breathing after this, you 
give up and move on the next casualty.

 ◆ There are some other things that you can do if 
you have advanced training and the appropriate 
equipment:

 ◆ If you know how to do it and you have long 14 
gauge needles, you can decompress one or both 
sides of the chest to see of this reduces a tension 
pneumothorax.3

3 Medical students: a pneumothorax is when air leaks out of a lung 
into the chest cavity around the lung, collapsing the lung. A tension 
pneumothorax is when the air leak in the lung’s surface works as a 
one-way valve, and the air inside the chest cavity but outside the lung 
builds up pressure. This completely collapses the lung, and pushes the 
heart over into the good lung, collapsing it. It is one of the few easily-
fixed causes of death after trauma. Needle decompression is taught, 
and is within the scope of practice, of EMT-Paramedic and above. 
It is not part of wilderness first aid, Wilderness First Responder or 

View from Blackrock Talus, Shenandoah National Park
Licensed under the Creative Commons Attribution 4.0 International 

license via Wikimedia Commons courtesy user Fredlyfish4.

https://pubmed.ncbi.nlm.nih.gov/19947863/
https://en.wikipedia.org/wiki/Scree
https://en.wikipedia.org/wiki/Scree
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 ◆ If this problem is poisoning, for instance a Sarin 
gas attack, and you have an injectable antidote, 
you can give it.

If, after these lifesaving interventions, the casualty is 
not breathing, you give up. If you have one with you, put 
a black triage tag on the casualty: dead or expected to 
die. You then move on to assess another casualty. 

In you case, Monica (the unresponsive ones who were 
not under rocks) starts moving on her own and moan-
ing as James gets to her. James sees that she has a gash 
on her forehead that is only bleeding a bit, but also a big, 
deep gash on her left forearm with some arterial bleed-
ing. He puts a QuickClot 4x4 (4 x 4 inch gauze square) 
on it, then wraps it with a pressure bandage using some 
vet wrap which stops the bleeding. By this time she is 
awake and talking with him but confused.

You go over to Manny. He’s laying on his stomach 
with his head tilted to the side. He has an abrasion on 
his forehead and doesn’t seem to be breathing. You 
pull off his pack, and carefully roll him over to his side. 
You do a jaw thrust to open his airway. He takes a deep 
breath and starts breathing on his own. You don’t see 
any bleeding. You put him in the coma/recovery posi-
tion and he seems to be breathing normally on his own, 
though he’s still unconscious.

Once you’ve assessed all the casualties who couldn’t 
wave – in this case, Monica and Manny – then you 
further assess those casualties (Monica and Manny) and 
those who could wave. You assess:

 ◆ Can the casualty obey commands or make purpose-
ful movements?

 ◆ Does the casualty have a palpable peripheral pulse? 
(The radial pulse is standard for checking this.)

 ◆ Is the casualty breathing without respiratory distress?
 ◆ Is any major bleeding controlled?

If the answer to any of these is “no,” then the next 
question is:

 ◆ Is the patient likely to survive given your current 
resources? 

 ◆ If yes, the patient is Red: Immediate. (When the 
helicopter lands, or you start an evacuation, one 
of the first to go)

 ◆ If no, the patient is Black: Expectant (expected to 
die: last to go)

If the answer to all of those first four questions (obeys 
commands, palpable peripheral pulse, no respiratory 
distress, major bleeding controlled) is yes, then:

 ◆ Does the patient have only minor injuries? If so, the 

Wilderness Emergency Medical Technician-Basic training and scope 
of practice.

patient is Green: Minimal (last to get space on the 
helicopter or a litter for a ground evacuation)

 ◆ If the patient has more than minor injuries, the 
patient is Yellow: Delayed (gets a helicopter ride or 
litter after those you triaged as Red: Immediate)

You may have observed that there are some major 
judgement calls in this system. “Is the patient likely to 
survive given your current resources?” “Is the patient 
likely to survive given your current resources?” You’ll 
just have to do the best you can with the level of first 
aid/EMS/medical expertise available to you at the 
time. Trying to teach you how to answer these ques-
tions is way beyond the scope of wilderness first aid. 
(This would be a great place to insert some advertising 
for some Wilderness First Responder and Wilderness 
Emergency Medical Technician courses. And maybe 
some medical schools.)

After triaging the rest of the team, you and James 
get on the radio to Base. There is a helicopter landing 
zone about half a mile away at a parking area on Skyline 
Drive, and arrangements are made for ambulances and 
an EMS helicopter to respond to there. Teams are reas-
signed to pick up litters and respond to your location to 
start evacuating your team. You and James go back to 
your team members to render what additional first aid 
you can, and to rummage through packs to find food, 
water and insulation for your injured teammates.

Everyone survives, but some have to stay in the hos-
pital for a few days.

How to Check a Radial Pulse
To check a radial pulse, you press with your index and middle fingers, with the 

tips of both fingers in line over the radial artery, as shown above. The radial 
artery is in a groove on the thumb side of the wrist. You put your fingertips, 

in line, in that groove. You press gently but firmly, pressing the artery against 
the bone, until you feel the pulse. It helps to have your thumb on the other 

side of the wrist, as shown here. Holding the patient’s hand, as shown here, 
is helpful but not necessary; you can feel the pulse with just one hand.

For SALT triage, you only need to know if you can feel a pulse or not. In other 
settings, those with medical training will count the pulse for 15 seconds then 
multiply by four to get the pulse rate, and may record comments like “full and 
bounding” or “weak and thready.” Practice on yourself and your friends so that 
you can reliably find the radial pulse and you know what a normal one feels like. 

Licensed via Wikimedia Commons under the Creative Commons Attribution-
Share Alike 3.0 Unported license, courtesy user Thamizhpparithi Maari.



216   

First Aid        Triage          

 

As Simple as ABC?

“Airway, Breathing and Circulation” – ABC 
– is one of the great mnemonics1 of all 
time. It dates back to Peter Safar’s 1957 
book, ABC of Resuscitation.2 Like movie 
sequels, some follow-ons have had suc-
cess but others barely made https://www.
rottentomatoes.com/.

We discuss and recommend the “XABC” 
variant in the main text, but there have 
been other variants over the years. The 
most common is to extend the “ABC” 
with a few more letters, most notably 
D and E. None of them have become 
standard, but if you’re up for a bit of 
more-advanced material, it is worth 
reviewing them. The reasons for adding 
them can teach us about other resuscita-
tion and treatment priorities beyond the 
ABCs. Wikipedia has a fairly complete 
list at https://en.wikipedia.org/wiki/
ABC_(medicine)#Variations, and we will 
hit the high points.

The first D was probably Defibrillation. 
We have found that CPR by itself seldom 
saves lives; it barely sustains enough 
circulation to the brain and heart (~1/3 
of normal) to stave off death for a short 
time, though potentially much longer 
if the patient is hypothermic. The most 
common cause of cardiac arrest is a heart 
that isn’t pumping blood, usually because 
of ventricular fibrillation (quivering like a 
bowl of shaking Jello instead of pumping). 
The only way to get such a heart back into 
an organized rhythm and pumping nor-
mally is to shock the heart with a device 
called a defibrillator. You’ve probably 
heard about AEDs: Automated External 
Defibrillators. CPR can buy time until you 
can get an AED to the patient and apply 
it. That’s why CPR is seldom useful in the 
backcountry: we’re too far from an AED.

Another D is Disability. This can mean 
different things, but the one most relevant 
is that, if the patient might have sustained 
an unstable cervical spine (neck) fracture, 
to protect the spine as you attempt to 
open the airway and afterwards.

Yet another D is Disrobe, and this is 
specific to examining a patient who is not 
out in a cold environment, but in the back 

1 A mnemonic is an acronym: a memorable list 
of letters to help you remember what to do in a 
particular situation. 
2 Peter was a member of the Pitt faculty, and 
a world-renowned researcher in resuscitation 
and prehospital care. The Safar Center for 
Resuscitation Research continues his work: 
https://www.safar.pitt.edu/

of an ambulance or in the trauma bay of 
a hospital trauma center. If you don’t take 
off the patient’s clothes to do a physical 
exam, you may miss things like other stab 
wounds or bullet holes. In the backcoun-
try, we have to balance this principle 
with the risk of hypothermia. Rather than 
cutting off all the clothes, we will examine 
through clothes, or cut small holes in 
clothing to examine a part. After done, we 
close with duct tape or encase the patient 
in packaging. 

E can stand for Exposure, either cutting 
off the clothing to expose the patient for 
examination, or putting on more clothing 
to not expose the patient to cold. It can 
also stand for Environment, meaning to 
protect the patient from the environment, 
whatever the environmental stressors 
might be. 

People go on adding letters, and we are 
sure someone, somewhere, made up a 
“mnemonic” with all the letters of the 
alphabet, but we will stop with E.3

People also add letters to the begin-
ning of the ABCs. The best is likely DRs 
ABC. In this mnemonic, D stands for 
Danger (Scene Safety and Body Substance 
Isolation/Universal Precautions). R stands 
for Responsiveness: gently shake the 
patient and say “Annie, Annie, are you 
OK?”4 It is considered poor form to 
perform CPR on someone who was just 
taking a nap. On a more serious note, if 
you get some sort of response, it’s a good 
idea to note how responsive using the 
AVPU scale (see Primary Survey on page 
217). s stands for Shout or Send, in the 
sense of shouting or sending for help. A 
variant is “LABC” where L stands for level 
of consciousness (AVPU). 

The US military came up with an acronym 
that doesn’t even have ABC in it at all: 

MARCH:5

3 If you take on this challenge, we will expect you 
to not only come up with the 26-letter mnemonic 
but make it into a song, like Tom Lehrer did 
with the elements of the periodic table: https://
en.wikipedia.org/wiki/The_Elements_(song).
4 That last is a bit tongue-in-cheek, as it’s a 
phrase traditionally used when practicing CPR 
on a particular brand of manikin, see https://
en.wikipedia.org/wiki/Resusci_Anne for this 
phrase in popular culture.
5 Drew B, Bennett BL, Littlejohn L. Application 
of Current Hemorrhage Control Techniques 
for Backcountry Care: Part One, Tourniquets 
and Hemorrhage Control Adjuncts. Wilderness 
Environ Med 2015.
 https://pubmed.ncbi.nlm.nih.gov/25704875/

 · Massive Hemorrhage (severe bleeding)
 · Airway
 · Respiratory
 · Circulation
 · Head injury/Hypothermia 

The ARC in the middle stands for 
Airway, Respiration and Circulation: the 
traditional ABCs forced into a different 
mnemonic with Respiration substituted 
for Breathing. Some add E at the end to 
remind you of “everything else.”

As with the XABC mnemonic we 
recommend in the main text, Massive 
Hemorrhage or eXsanguinating hemor-
rhage (usually pulsatile arterial bleeding) 
comes first. Given the high incidence of 
penetrating injury during battle, from 
bullets or shrapnel, it makes sense that 
the military would put this first. In civilian 
wilderness first aid, the only time you are 
even slightly likely to see this is in a team-
mate who gets shot or somehow severs 
an artery in an arm or leg, which certainly 
can happen from an open fracture; I have 
recently seen a patient who was saved 
from bleeding to death from an open 
lower leg fracture by a tourniquet applied 
at the scene, with the leg underwater in a 
creek. Nonetheless, if it happens, having a 
ready-made tourniquet in your wilderness 
first aid kit and knowing how to apply it 
can be lifesaving. People can lose a lot of 
blood while you’re trying to improvise a 
tourniquet, and may die as a result.

Head injury from blast injury is a major 
concern during battle, and certainly can 
occur in civilian search and rescue even 
with a fall in what we would normally 
consider non-technical terrain (no ropes 
needed). See Nervous System including 
Spine on page 229 for more about head 
injury.

We discuss Hypothermia in exquisite 
detail elsewhere in this chapter. 

https://www.rottentomatoes.com/
https://www.rottentomatoes.com/
https://en.wikipedia.org/wiki/ABC_(medicine)#Variations
https://en.wikipedia.org/wiki/ABC_(medicine)#Variations
https://www.safar.pitt.edu/
https://en.wikipedia.org/wiki/The_Elements_(song)
https://en.wikipedia.org/wiki/The_Elements_(song)
https://en.wikipedia.org/wiki/Resusci_Anne
https://en.wikipedia.org/wiki/Resusci_Anne
https://pubmed.ncbi.nlm.nih.gov/25704875/
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Every rule, or triage system, has exceptions. 
Let’s now imagine you are out with your field team on 

a lost-person search in the summer. A big thunderstorm 
is heading your way, with lots of lightning, and Base told 
you to stop your task and shelter your team as best you 
can. (See Lightning on page 104.) You’ve done so, but a 
nearby tree gets hit by lightning. All of your team mem-
bers are down, presumably from side flash or ground 
current, except for you. Some are moving spontaneously 
or can wave when you call out to them. Some are not. 

For such a situation, when you go to check out the 
unresponsive ones, you should try to resuscitate those 
who look dead and don’t respond to opening their air-
ways. Provide artificial respiration if they have a pulse, 
or full CPR if they don’t, as they may recover completely 
with artificial respiration or full CPR, even though it 
may take prolonged artificial respiration or CPR.  

Those who are showing signs of life are likely to 
recover, and there is no immediate need for lifesav-
ing intervention unless there is some other injury, for 
example arterial bleeding from pieces of the tree blasted 
away by the lightning strike. Some call this “reverse 
triage” but with the SALT triage system, it’s not really 
“reverse,” just “slightly different.”

See Lightning Injury on page 243 for more.

Primary Survey 
 Field II 

In EMS and emergency medicine, there is a more-or-
less standard three-stage approach to an ill or injured 
person: scene safety, primary survey and secondary 
survey. 

What you do during your primary and secondary 
survey depends on your level of first aid/EMS/medical 
training and scope of practice. The version we teach 
below is specific to the wilderness first aid level. 

We teach the XABC mnemonic, but if you have 
already learned the military MARCH mnemonic (see 
the sidebar As Simple as ABC? on page 216), it’s much 
the same.

 ◆ Scene Safety:
 ◆ This includes Body Substance Isolation/Universal 

Precautions.(See above).
 ◆ This may be the time to summon more help. (See 

above)
 ◆ Particularly in the backcountry, this includes 

scene safety for both you and the patient, and in 
particular includes concerns about cold expo-
sure and hypothermia risk. If your patient is in a 
vehicle about to catch fire, or in a stream of freez-
ing water, getting your patient out of that immedi-
ate danger might take priority over the primary 

How the Circulatory System Works
Arterial bleeding is fast and pulses with the heartbeat. Venous bleeding is slower and 

not pulsatile, but bleeding from a large vein may eventually be fatal. The left side of the 
heart (right side in this front = anterior view) pumps blood to the body; the right side 
(left in this view) pumps it to the lungs to receive oxygen, off the top of this diagram.

Licensed under the Creative Commons Attribution-Share Alike 4.0 International 
license via Wikimedia Commons, courtesy user Alan Sved.

Simplified Diagram of the Human Circulatory System in Anterior View
At the wilderness first aid level, the pulses to know how to find, 

palpate and assess are the carotid and radial pulses. 
Public domain via Wikimedia Commons, courtesy LadyofHats, Mariana Ruiz Villarreal.
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survey proper.

 ◆ Primary Survey1:
 ◆ Even before the XABCs, this includes, as you 

approach and first touch the patient,  making an 
assessment of the patient’s mental status,2 using 
the AVPU system:
 · Alert
 · Responds to Verbal stimuli (sleepy but wakes 

up to your voice)
 · Pain (sleepy, doesn’t wake up to your voice but 

does wake up when you do something painful 
like rub the patient’s sternum or twist the skin 
on the back of the patient’s hand)

 · Unresponsive (doesn’t wake up to pain)
 ◆ If the patient’s not Alert, consider shouting or 

sending for more help. If the supposed patient 
opens says, “Hi, what’s up? Is something wrong?” 
then you probably don’t need to go any further in 
your primary or secondary survey.3

 ◆ The core of the Primary Survey is the mnemonic 
XABCs:4 looking for and trying to correct imme-
diately life-threatening conditions. We will cover 
these in more detail below, but they are:
 · X: eXsanguinating Hemorrhage (“bleeding to 

death” especially if pulsatile arterial bleeding): 
control it with a  tourniquet.5

 · A: Airway: if it’s closed, open the airway.
 · B: Breathing: if not breathing, provide artificial 

1 This material covers standard wilderness first aid, and cardiopulmo-
nary resuscitation for adults but not infants or children.
2 Medical students: you can call this level of consciousness, often 
abbreviated when writing or typing as LOC, which can be confusing, 
as LOC also stands for loss of consciousness. Another common way 
to measure level of consciousness is called the Glasgow Coma Scale 
(GCS), where 15 is normal and even a rock gets a 3. There is no need 
for most medical personnel, and certainly not for wilderness first 
aiders, to memorize the GCS. But if you hear a team member with 
higher-level medical training say “The GCS is 15” that’s roughly the 
same as saying “The patient’s mental status is normal” or “the patient is 
alert” in the AVPU system. 
3 My favorite medical chart for a Level I (serious trauma) primary 
survey I saw in our Level I Trauma Center: “Primary survey: as EMS 
brought in on stretcher, patient sitting up and talking loudly on his 
cellphone with his girlfriend in long sentences, no visible bleeding.” 
He did have some major fractures on his secondary survey but did fine 
in the hospital and went home in a couple of days.
4 In 2019 or so, highly-influential courses such as Pre-Hospital 
Trauma Life Support and Tactical Combat Casualty Care started 
teaching this mnemonic, and it seems to be catching on quickly. For 
more about the various different mnemonics for a primary survey, 
soo the sidebar As Simple as ABC? on page 216. For an opinion 
piece specifically about the XABC mnemonic, see: https://drbackpack.
org/2019/03/13/drxabcde/. 
5 Medical students: see how useful medical words can be? You can 
make better mnemonics and acronyms by using medical terms. This 
is also an opportunity to learn some new roots for medical words. 
Hemo- = blood, -rrhage = leaking, gushing. Ex- = out, -sanguine- = 
blood, -ating = doing something; exsanguinating translates into simple 
English as “bleeding out.”

 

WMS WFA Hypothermia

Recognize signs and symptoms 
of mild and severe hypothermia  
Initiate appropriate treatment
 · Mild hypothermia 
 · Oral fluid, calories, protect 

from the environment
 · Evacuate if not improving 

 · Severe hypothermia
 · Prevent heat loss (hypothermia 

wrap with added heat)
 · Handle gently; evacuate  
 · Prevention: identify predispos-

ing environmental conditions 
and preventive strategies

 

WMS WFA Patient Assessment and Basic Life Support 1/2

The information in these boxes is 
taken from the definitive document 
on wilderness first aid content as 
published in the peer-reviewed 
journal Wilderness & Environmental 
Medicine ( Johnson, D. E., et al. 
(2013). “Minimum Guidelines and 
Scope of Practice for Wilderness First 
Aid.” Wilderness & Environmental 
Medicine 24(4): 456-462. https://
www.wemjournal.org/article/
S1080-6032(13)00147-6/fulltext.) It 
includes all of the core topics and 
elective topics that we think are 
appropriate for wilderness search 
and rescue team members in the 
mid-Appalachians. Elective topics 
are so marked.

Evaluate the scene – assess for 
safety and causes, emphasizing 
personal and team protection

Perform a primary assessment 
(identify and treat life threats)
 · Respiratory system

 · Manually open, maintain, and 
protect an airway with standard 
basic life support (BLS) tech-
nique and the recovery position

 · Provide adequate ventilations 
by mouth to mask

 · Circulatory system
 · Assess for pulse and signs of 

life, administer chest compres-
sions, and use AED if available

 · Control serious bleeding with 
well-aimed direct pressure, 
pressure or clot-enhancing 
bandage, or tourniquet

 · Nervous system 
 · Assess level of consciousness/

level of responsiveness (LOC/
LOR), identify a potential 
mechanism for spine injury, 
protect the spine, and mini-
mize movement

 · Monitor and maintain airway 
control and breathing for 
people with an impaired LOC/
LOR

 

WMS WFA Patient Assessment and Basic Life Support 2/2

Perform a secondary assessment
 · Perform a basic physical 

examination to identify obvious 
injuries or abnormalities

 · Measure and monitor vital 
signs (LOC/LOR, pulse, respi-
ration, skin signs)

 · Take a basic patient history 
 · Monitor a patient for changes 

over time
 · Document findings and 

ongoing assessments and 
treatments

Plan and conduct evacuation or 
contact with outside resources

Does not include:
 · Assessing blood pressure
 · Assessing lung sounds
 · Assessing pupils
 · Assessing or evaluating com-

plex illnesses
 · Invasive or mechanical airway 

adjuncts
 · Needle decompression

https://drbackpack.org/2019/03/13/drxabcde/
https://drbackpack.org/2019/03/13/drxabcde/
https://www.wemjournal.org/article/S1080-6032(13)00147-6/fulltext
https://www.wemjournal.org/article/S1080-6032(13)00147-6/fulltext
https://www.wemjournal.org/article/S1080-6032(13)00147-6/fulltext
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respiration (rescue breaths).1

 · C: Circulation: if no pulse, and indicated (sus-
pected cardiac arrest), start external cardiac 
compression.

X: eXsanguinating Hemorrhage2

 Field II 

Pressure points and elevation used to be recommended; 
military, based on research and experience, says not to 
use

A: Airway
 Field II 

B: Breathing
 Field II 

1 Mouth-to-mouth artificial respiration is yucky, so people don’t like 
to do it. You can get CPR shields or pocket masks with one-way 
valves which make it much less yucky and safer. And lest you think 
that a bag-valve-mask is better in terms of ventilating a patient, this 
study showed that mouth-to-mouth or mouth-to-mask provided 
better tidal volumes than a bag-valve-mask: Johannigman, J. A., et 
al. (1991). “Techniques of emergency ventilation: a model to evaluate 
tidal volume, airway pressure, and gastric insufflation.” J Trauma 31(1): 
93-98. https://pubmed.ncbi.nlm.nih.gov/1986139/
2 In this text, where emergency medicine is at the wilderness first aid 
level we try to avoid long, complex medical words. So why “eXsangui-
nating?” Well, designing mnemonics is harder than playing Scrabble 
in a language you’re just learning. And “exsanguinating” is pro-
nounced “X-sanguine-ate-ing” so using the second letter of (X) for the 
mnemonic makes sense. Sorta. And the military MARCH acronym 
mnemonic (See the sidebar As Simple as ABC? on page 216) uses 
“Respiration” instead of the simpler “Breathing.”

 

The Upper Airway
The upper airway consists of the nose, mouth, throat and trachea (main windpipe 

to the lungs). This model shows the esophagus in dark blue on the bottom left; 
the esophagus leads to the left to the stomach. Above it in light blue is the 

trachea. In a deeply unconscious patient on his or her back, the patient’s tongue 
(red in this model) can drop into the back of the throat, closing the airway.

Licensed via Wikimedia Commons under the Creative Commons Attribution-
Share Alike 4.0 International license, courtesy user Dr. Lorimer.

Opening the Airway
For a deeply-unconscious patient on his or her back, you can open the airway either 
by the head-tilt-chin-lift maneuver (left) or the jaw thrust maneuver (right). If you are 

concerned about an unstable cervical spine fracture, the jaw thrust is preferred.
Public domain via Wikimedia Commons, courtesy user Another-anon-artist-234.

Coma (Recovery) Position
Positioning the patient on his or her side, with the legs crossed as shown, 

and the patient’s hand under his or her face to keep the face pointed down, 
keeps the tongue from  blocking the airway. It also helps prevent vomit or 
reflux stomach acid from getting in the patient’s lungs. Even if the patient 

might have an unstable cervical spine fracture, you can position the patient 
this way in a litter, securing the patient’s body and head in position.

Licensed via Wikimedia Commons under the Creative Commons Attribution-Share Alike 
3.0 Unported license, courtesy user Hauptabteilung der Schutzpolizei der DDR..

https://pubmed.ncbi.nlm.nih.gov/1986139/
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C: Circulation
 Field II 

In 2010, for their CPR training, the American Heart 
Association changed their ABC to CAB.1 That means to 
start external cardiac compression before opening the 
airway or giving rescue breaths (artificial respiration). 

Why did they make the change? Because:
 ◆ For a sudden cardiac arrest (but not necessarily other 

medical emergencies) circulation (external cardiac 
compression) is more important than airway and 
breathing, as the patient’s blood starts out oxygenated

 ◆ External cardiac compression moves some air in and 
out of lungs, and passive diffusion of oxygen provides 
some oxygen to the lungs.

 ◆ People think mouth-to-mouth artificial respiration 
is yucky, and this may prevent them from doing 
external cardiac compression, because they might 
not even do external cardiac compression if they 
think that they have to do mouth-to-mouth rescue 
breathing. 

 ◆ Bottom line: even compression-only CPR might tide 
someone over long enough to get an AED to them 
and get their heart restarted.

We really wanted to present you with a single primary 
survey that works in all situations… but… we just can’t 
do it. Your primary survey will have to be somewhat 
context-dependent. Specifically:

 ◆ If it’s a shooting or explosion, there is no question 
that the XABC sequence is best.

1 Field JM, Hazinski MF, Sayre MR, et al. Part 1: executive summary: 
2010 American Heart Association Guidelines for Cardiopulmonary 
Resuscitation and Emergency Cardiovascular Care. Circulation 
2010;122:S640-56. https://pubmed.ncbi.nlm.nih.gov/20956217/
Travers AH, Rea TD, Bobrow BJ, et al. Part 4: CPR overview: 2010 
American Heart Association Guidelines for Cardiopulmonary 
Resuscitation and Emergency Cardiovascular Care. Circulation 
2010;122:S676-84. https://pubmed.ncbi.nlm.nih.gov/20956220/ https://
pubmed.ncbi.nlm.nih.gov/20956220/
Berg RA, Hemphill R, Abella BS, et al. Part 5: adult basic life support: 
2010 American Heart Association Guidelines for Cardiopulmonary 
Resuscitation and Emergency Cardiovascular Care. Circulation 
2010;122:S685-705. https://pubmed.ncbi.nlm.nih.gov/20956221/

 ◆ If you’re in a building at Base and someone collapses, 
the American Heart Association CAB sequence is 
best.

 ◆ If you’re in the field on task and faced with a wilder-
ness first aid emergency, you’ll have to use your judg-
ment. XABC is a reasonable default.  

Determining Death 
 Field II 

A question arises: when should you not try to resusci-
tate a patient you found. Or stop trying to resuscitate 
a patient? Or say, “This is not a patient, this is a dead 
body.” There are some guides to this,2 and here is a 
summary:

You may assume a body you found is dead if:
 ◆ The patient’s head is separated from their body3

 ◆ The patient’s torso is cut in half4

 ◆ The patient is frozen so hard that you can’t compress 
their chest with external cardiac compression

 ◆ The patient’s rectal temperature is very cold, and the 
same as the environment

 ◆ There is well-progressed decomposition that is not 
frostbite

The patient/body is probably dead if he or she has:
 ◆ Rigor Mortis: postmortem (after-death) rigidity, 

which starts a few hours after death and lasts for 1-4 
days; but, some deeply hypothermic but still-alive 
patients may have similar rigidity

 ◆ Dependent Lividity: this redness of lower portions of 
body common in corpses, but you can find pres-
sure necrosis (bedsores) and frostbite in some live 
patients that may be red

 ◆ Decomposition: odors of decomposition common in 
corpses, but live search subjects may be very smelly 
(as may be members of your team); I have seen mag-
gots in big wounds in walking, talking patients5

 ◆ Lack of Presumptive Signs of Life: if you can’t feel 
any pulses, you can’t detect any breathing, their 
pupils (black part of the eye) are dilated (big) and 

2 Pennsylvania Emergency Health Services Council Medical Advisory 
Committee Position Statement Standard Guide: Desisting from and 
Ceasing Prehospital Resuscitation: http://www.conovers.org/ftp/cease.
pdf
3 Decapitation.
4 Transection.
5 Some say that maggots only eat dead flesh, and can prevent bad 
wounds from getting infected; placing maggots in big wounds was tra-
ditional in many societies without modern medicine. Even in modern 
medicine, some patients who have had skin flap surgery (moving skin 
from one place to another) got leeches put on the skin flap to keep it 
from swelling from lack of venous drainage. Nurses hate this, as they 
have to catch the leeches when they drop off.

 

WMS WFA Lightning

Prevention: recognize high-
risk conditions and preventive 
strategies
 · Know local weather patterns, 

leave the scene, or seek 
adequate shelter  

Initiate appropriate treatment: 

 · Treat what you find, with 
emphasis on: 

 · Cardiopulmonary arrest with 
BLS

 · Injuries found
 · Burns
 · Neurologic deficits
 · Initiate evacuation

 

 

https://pubmed.ncbi.nlm.nih.gov/20956217/
https://pubmed.ncbi.nlm.nih.gov/20956220/
https://pubmed.ncbi.nlm.nih.gov/20956220/
https://pubmed.ncbi.nlm.nih.gov/20956221/
http://www.conovers.org/ftp/cease.pdf
http://www.conovers.org/ftp/cease.pdf
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unreactive (no change with light) and no signs of 
consciousness, but again you may also see this in 
deep hypothermia or after a lightning strike.

After half an hour of CPR in the backcountry, it’s time 
to give up, unless:

 ◆ You see signs of successful resuscitation, 
 ◆ It’s after a lightning strike or electrocution (pro-

longed CPR might save someone after a lightning 
strike; see Lightning Injury on page 243)

 ◆ The patient is profoundly hypothermic (prolonged 
CPR might save someone who is profoundly hypo-
thermic: see Treating Cold Stress and Hypothermia on 
page 239

 ◆ The patient suffered near-drowning, drug overdose 
or avalanche burial, as these patients might benefit 
from longer CPR.

The final consideration in backcountry CPR decisions 
is team safety: if CPR, especially prolonged CPR, might 
tire you team so much that they might not survive, then 
you should stop CPR. 

It is worth mentioning the Status Codes developed 
by the Appalachian Search and Rescue Conference and 
widely used in the mid-Appalachian area:

 ◆ Status One: subject able to walk out
 ◆ Status Two: subject needs a litter evacuation
 ◆ Status Three: subject is dead

Secondary Survey 
 Field II 

May not be able to walk initially, but with food, water, 
pain medication, or splinting or taping of ankle, may be 
able to walk out with assistance

Should not try to bear weight on obvious lower extrem-
ity fracture, may cause damage, converting closed 
fracture to open fracture; much worse outcome for open 

How to Check a Carotid Pulse
Although you can feel a carotid pulse by reaching across the neck, it is 

easier if you feel for it on your side. Start with the pads of your index and 
middle fingers just barely touching the Adam’s apple (voicebox; above). Slide 
them down, towards the back of the patient’s neck, until you feel th groove 

between the Adam’s apple (voicebox) and the muscle beside it. Press in 
the groove, gently but firmly, with both finger pads aligned with the artery, 

until you feel the pulse (below). Practice on yourself and your friends.
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fractures)

Medical Resource Assessment

Based on assessment by person with highest medical 
training at site, may request specific medical equipment 
or medications be brought to patient

May be for treatment or to make evacuation easier, for 
example

Aircast type ankle brace 

“Fiberglass” splinting material

Pain medication 

FTL determines evac route, method and urgency, based 
on medical condition and available resources with input 
from medic

Airway Management1 Practice

Problem: blood, vomit or acid reflux in airway/lungs 

Blood in airway may interfere with breathing

Vomit in airway may interfere with breathing

1  Backer, H. D., et al. (2015). Wilderness first aid : emergency care in 
remote locations. Burlington, MA, Jones & Bartlett Learning, pp 32 et 
seq.
Thygerson, A. L., et al. (2017). First aid, CPR, and AED. Advanced. 
Burlington, MA, Jones & Bartlett Learning. 

Vomiting or passive acid reflux in unconscious patient  
(may be no outward sign of this) may get stomach acid 
into lungs; may cause severe lung damage

Managing airway blood, vomit or acid reflux 

Turn litter patient when vomiting

Position in coma/recovery/left lateral recumbent posi-
tion and package patient on side in litter using that 
position 

Using portable suction device to clear airway

Problem: when on back and deeply unconscious tongue 
may fall back and obstruct airway; ways to manage:

Coma/recovery/left lateral recumbent position

Head-tilt (but concern if possible cervical spine injury)

Jaw thrust

Chin lift

Oral and nasal airways used by more advanced 
providers

Foreign body

If able to move some air to make some noise (partial 
obstruction), allow to try to clear airway by self

If not able to move any air to make any noise (complete 
obstruction):

If standing: abdominal thrusts from behind may help

If abdomen thrusts not effective, may use chest thrusts 

If less than 1 year old, use chest thrusts instead

If too obese to reach around, or pregnant, use chest 
thrusts instead

If unconscious, position prone (on back) and do chest 
thrusts

Remove foreign body with fingers if can see 

Breathing Assessment and Management 

Assess rate of breathing

 

WMS WFA Common Medical Problems

Recognize red flag signs and 
symptoms necessitating 
evacuation
 · Abdominal pain (local tender-

ness, fever, persistent vomiting, 
getting worse over 12 hours, 
known pregnancy)

 · Vomiting and diarrhea (blood, 
fever, tenderness, output 
exceeds intake)

 · Any noticeable blood in stool, 
urine, or vomit 

 · Cough, upper respiratory infec-
tion (URI: respiratory distress, 
fever, coughing up colored 
phlegm)

 · Urinary tract infection (UTI: 
fever, back pain or tenderness, 
vomiting)

 · Ear, nose, and throat (ENT: 
visual problems more 
than blurring, fever, airway 
compromise)

 · Fever (abnormal mental state, 
headache, other signs or symp-
toms as above)

Prevention: camp hygiene (hand-
washing, kitchen sanitation), 
water disinfection. 

Does not include:  
 · Detailed discussion of patho-

physiology, signs, symptoms, 
and treatment of common 
medical conditions
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Too slow, too fast, or just right; normal depends on 
activity level, resting rate normally about 12-20

While watching chest, traditional to measure for 30 
seconds and multiply by 2

Traditional to not tell patient when counting respira-
tions to avoid conscious changes in breathing rate

Assess quality of breathing

Shallow breaths? Deep breaths?

Work of breathing: easy or hard?

Signs of respiratory distress:

Nasal flaring

Supraclavicular retractions (soft tissues above collar-
bone sucking in with deep breath in)

Subcostal retractions (soft tissues below ribs sucking in 
with deep breath in)

Using accessory muscles (neck muscles) to breathe

Assess for normal vs abnormal sounds

Stridor: upper airway obstruction

Gurgling: secretions in upper airway

Listening to lungs directly: wheezing (listening directly 
to lungs with ear against near chest or stethoscope): 
asthma, chronic obstructive pulmonary disease or 
similar

Listening to lungs directly: Crackles (râles): sounds like 
rubbing hair together near your ear, sign of pneumonia, 
blood clot in lung, or bruised lung

Listening to lungs directly: decreased breath sounds: 
maybe from air around lung (pneumothorax) or blood 
around lung (hemothorax)

If breathing absent or not adequate:

Open airway

Artificial respiration by mouth-to-mouth resuscitation

Artificial respiration may be lifesaving by itself after 
lightning strike

May wish to carry keychain-sized pocket mask to 
protect against communicable diseases when giving 
artificial respiration

Assess for rare but deadly chest injuries

Pneumothorax and Tension Pneumothorax

May come from blunt or penetrating trauma

Leak in lung leads to air around lung, causes lung, 
which works by suction from the rib cage, to collapse: 
simple pneumothorax, lung doesn’t work as well as 

normal

One-way valve leak in lung may lead to lots of air 
around lung with high pressure, leads to complete long 
collapse and pushes heart into good lung, may cause 
death: tension pneumothorax 

Signs and symptoms of tension pneumothorax: 
decreased breath sounds on bad side, increased percus-
sion tone on bad side, trouble breathing, shock, death

Percussion, one of four classic modes of physical 
examination: inspection, palpation (feeling), percus-
sion, auscultation (listening); done by pressing firmly 
on chest or distended abdomen with hand, then tapping 

External Cardiac Compression
Hand placement (left) and technique for external cardiac compression during CPR.

Left: Public domain via Wikimedia Commons, courtesy user Another-anon-artist-234. 
Right: Public domain via Wikimedia Commons. courtesy user Baedr-0439.

CPR Barrier Devices for Artificial Respiration (Rescue Breathing)
Pocket mask (left), folded keychain CPR shield (center) 

and unfolded keychain CPR shield (right.
Public domain via Wikimedia Commons courtesy user Another-anon-artist-234.
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middle finger knuckle with tip of other hand’s middle finger straight-on, hard, and listening to the drum-like 
sound that results

Treatment: stick large-bore long needle through chest 
wall to let excess air out

Not a first aid skill but should be aware, as needling a 
tension pneumothorax may be lifesaving and nothing 
else works

Sucking chest wound

Hole in chest wall that causes lung, which works by suc-
tion from the rib cage, to collapse 

Have patient breathe out to expel air from around the 
lung, then make airtight seal with whatever is handy; 
take off seal briefly if seems to be getting worse

Flail Chest

Multiple ribs broken in multiple places

Paradoxical movement of chest: part moves in and part 
moves out with each breath, preventing normal lung 
expansion

May have patient splint flail segment with hand

May splint with soft bulky mass (e.g., fleece sweater) 
duct-taped to chest to stabilize; better to stabilize in 
than have moving in and out

If need to put patient on side, best to have uninjured 
lung down to promote blood flow to good lung

Circulation: Cardiac Arrest1 Practice

External cardiac compression wilderness-specific 
background2

External cardiac compression may provide about 1/3 of 
normal cardiac output, if done perfectly

In ventricular fibrillation or similar cardiac arrest 
external cardiac compression may sustain life until can 
defibrillate with AED or defibrillator

1 Cardiac arrest management training may be accomplished through 
training at the Group or ASRC level, or by taking an external CPR 
course. If the external CPR course does not teach the coma/recovery/
left lateral recumbent position (most CPR courses do not), this must 
be taught and learned via Group or ASRC training.
2  Wilderness Medical Society. and W. W. Forgey (2006). Wilderness 
Medical Society practice guidelines for wilderness emergency care. 
Guilford, Conn., Falcon Guide. See p 11.

 

WMS WFA Musculoskeletal Injuries

Recognize signs and symptoms 
of musculoskeletal injury and 
differentiate between stable and 
unstable injuries

Identify high-risk problems 
associated with musculoskeletal 
injuries: 
 · Fractures of the femur or pelvis 
 · Open fractures 
 · Persistently impaired circula-

tion, sensation, movement 
(CSM)

 · Involvement with a critical 
system (circulatory, respiratory, 
nervous)  

Initiate appropriate treatment 
 · Treat stable injuries using rest, 

ice, compression, elevation 

(RICE) as available and a brace 
or tape as needed

 · Treat unstable injuries with:
 · Gentle traction into position for 

angulated long bones 
 · Traction into position for joints 

only if there is impaired CSM 
or splinting in position is 
impossible

 · Splints that provide adequate 
stabilization, are comfortable 
for extended-care situations, 
and allow for ongoing monitor-
ing of perfusion

Initiate evacuation for unusable or 
unstable musculoskeletal injury 

Does not include:
 · Traction splints for the femur 
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External cardiac compression may sustain life for hours 
if patient severely hypothermic; much less effective if 
patient warm

If patient warm and no AED or defibrillator available, 
no point in continuing external cardiac compression for 
more than 30 minutes, especially in backcountry

External cardiac compression not effective in traumatic 
arrest

In cardiac arrest, external cardiac compression without 
ventilation may be adequate as it forces some air in and 
out of lungs; mouth-to-mouth without supplemental 
oxygen might be harmful (by interfering with 

External cardiac compression technique

“Push hard and fast in center of chest” (American Heart 
Association = AHA)

AHA recommendations 2015:

Minimize interruptions in chest compressions

Provide compressions of adequate rate and depth

Avoid leaning on the victim between compressions

Ensure proper hand placement

Avoid excessive ventilation

“The rescuer should place the heel of one hand on the 
center (middle) of the victim’s chest (which is the lower 
half of the sternum) and the heel of the other hand on 

top of the first so that the hands are overlapped and 
parallel.” (AHA 2015)

Practice CPR on manikins until able to do it effectively 
and efficiently 

AEDs

AED usually not available in field but may be available 
at Base

Steps to use AED (American Red Cross; video 
available1)

These AED steps should be used when caring for a non-
breathing child aged 8 or older who weighs more than 
55 pounds, or an adult.

After checking the scene and ensuring that the person 
needs help, you should ask a bystander to call 911 for 
help, then:

Turn on the AED and follow the visual and/or audio 
prompts.

Open the person’s shirt and wipe his or her bare chest 
dry. If the person is wearing any medication patches, 
you should use a gloved (if possible) hand to remove the 
patches before wiping the person’s chest.

Attach the AED pads, and plug in the connector (if 
necessary).

Make sure no one is, including you, is touching the 
person. Tell everyone to “stand clear.”

Push the “analyze” button (if necessary) and allow the 
AED to analyze the person’s heart rhythm.

If the AED recommends that you deliver a shock to the 
person, make sure that no one, including you, is touch-
ing the person – and tell everyone to “stand clear.” Once 
clear, press the “shock” button.

Begin CPR after delivering the shock. Or, if no shock is 
advised, begin CPR. Perform 2 minutes (about 5 cycles) 
of CPR and continue to follow the AED’s prompts. If 

1 https://www.youtube.com/watch?v=BAWGjNAj_vA

https://www.youtube.com/watch?v=BAWGjNAj_vA
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you notice obvious signs of life, discontinue CPR and 
monitor breathing for any changes in condition.

Should practice with trainer AED or watch video refer-
enced above until confident how to use AED

Circulation: Bleeding1 Practice

If massive bleeding, apply tourniquet immediately

Direct pressure

Direct pressure on bleeding area with fingers stops most 
bleeding

Gloves and eye protection to prevent bloodborne patho-
gen exposure

Gauze pad or scrap of clean cloth on fingers will help 
prevent fingers from slipping

Have to hold continuous pressure for at least 10 minutes 
to get significant bleeding to stop, sometimes longer; if 
controlled by direct pressure, but when take off pressure 

1 Drew, B., et al. (2015). “Application of Current Hemorrhage Control 
Techniques for Backcountry Care: Part One, Tourniquets and 
Hemorrhage Control Adjuncts.” Wilderness Environ Med.
Littlejohn, L., et al. (2015). “Application of Current Hemorrhage 
Control Techniques for Backcountry Care: Part Two, Hemostatic 
Dressings and Other Adjuncts.” Wilderness Environ Med.Wou

after 10 minutes and starts bleeding again, need to hold 
pressure again for 10 or more minutes

If direct pressure doesn’t stop bleeding in a minute or 
two, use tourniquet

May have to quickly switch fingers to relieve pressure on 
fingertips

If unable to control with direct pressure, apply 
tourniquet

Elevation (of arm or leg) may help slightly by decreasing 
blood pressure in the limb

Pressure points now thought to be essentially useless

Improvised tourniquet principles

Place 2-3” (5-8 cm) proximal (higher on limb) than 
bleeding site

Should be wide, at least an inch (2.5 cm) to avoid dam-
age to underlying skin and muscle

Tourniquet must be flexible to tighten with twist-
ing with a strong stick, carabiner or similar object 
(“windlass”)

Non-stretchy webbing belt or pack or climbing webbing 
or strip of shirttail cut off and folded over multiple times 
may work

Must be tight enough to cut off arterial flow; less-tight 
tourniquet may increase bleeding

If possible, place flat relatively stiff object, such as cover 
of pocket notebook, under where windlass will be to 
prevent twisting and crushing of skin and muscle

Tighten windlass until bleeding stops, then tighten 
another half-turn and secure windlass stick so does not 
loosen

Monitor frequently for loosening and re-bleeding

May use tourniquet along with elevation and direct 
pressure

Hemostatic gauze, such as Quick-Clot Combat Gauze, 
may help stop bleeding; some other brands effective, 
some not

Circulation: Shock

 

WMS WFA Wounds

Recognize life-threatening 
bleeding

Identify simple versus high-risk 
(grossly contaminated, marine, 
crushing, open joint spaces, 
animal bites) wounds  
 · Initiate appropriate treatment 

Control bleeding with well-
aimed direct pressure, pressure 
or clot-enhancing bandage, or 
tourniquet

 · Treat open chest wounds with 
an occlusive dressing

 · Clean wounds by removing 
debris and irrigating (potable 
water under pressure, dilute 
povidone-iodine solution

 · Bandage wounds
 · Manage blisters (prevention 

and treatment)
 · Manage impaled objects (more 

than a fishhook or splinter). . 
 · Remove objects impaled from 

limbs only if unable to stabilize, 

will easily fall out, prevents 
transport, or unable to control 
bleeding because of the object  

Recognize signs and symptoms 
of an infection, both local and 
systemic 
 · Treatment: local – warm 

compresses, promote drainage, 
monitor 

 · Treatment: systemic – same, 
and evacuate  

Prevention: methicillin-resistant 
Staphylococcus aureus (MRSA) 
awareness, camp hygiene 

Does not include:  
 · Closing wounds with sutures  

Releasing tourniquets placed to 
control life-threatening bleeding  

 · Administering prescription 
antibiotics

https://www.wemjournal.org/article/S1080-6032%2814%2900279-8/fulltext
https://www.wemjournal.org/article/S1080-6032%2814%2900279-8/fulltext
https://www.wemjournal.org/article/S1080-6032%2814%2900279-8/fulltext
https://www.wemjournal.org/article/S1080-6032(14)00282-8/fulltext
https://www.wemjournal.org/article/S1080-6032(14)00282-8/fulltext
https://www.wemjournal.org/article/S1080-6032(14)00282-8/fulltext


  227

 First Aid        Secondary Survey         

 

Canine First Aid

Wilderness search operations tend to use air-scenting or trailing 
dogs. Most dog handlers know a bit about canine wilderness 
first aid, but they may not, or they may need help. This is not a 
substitute for taking a canine first aid class. But, knowing some 
differences between dogs and humans, and some basics of 
canine first aid, might be helpful, so read on.

Scene safety: badly hurt dogs will bite any- and every-thing in 
sight, as a survival reflex. You should know how to muzzle a dog 
with an improvised muzzle.

Vital Signs:
 · Humans sweat, but dogs drool and pant to cool themselves, so 

a rapid respiratory rate may just be an indication that the dog 
is hot, rather than a breathing problem.

 · Dogs, like humans in respiratory distress, may sit there with 
their arms splayed out to either side and paws/hands down 
on something in front of them. We call this “tripoding.” The 
tripod position braces the chest so that the accessory muscles 
of the neck and upper chest can better help with breathing.

 · Normal core temperature for a human is 97.5° F; for a dog, 
it’s 101° F. 104° is a bit concerning, and anything over 105° F 
means that you should treat for heatstroke, the same as for a 
human with heatstroke. 

 · Dogs with less fur, and a longer snout (and more mouth and 
tongue to evaporate from ) may do better in the heat.

 · There is a theory that some dogs who are working may have a 
higher temperature than normal and can tolerate it well. But 
as with humans, if the dog’s temperature is 104°F might be 
just indicate the need for a rest and some cooling down rather 
than treating for heatstroke. Dogs can cool down quickly just 
by standing in a stream; they can lose a lot of heat through 
their paws.

 · As with humans, dogs can acclimatize to heat; overheating 
tends to be more of a problem in the spring.

If the dog is unresponsive, follow your training for a human pri-
mary and secondary assessment, with the following differences:
 · Check not for a carotid pulse, but for a femoral pulse. This is 

in the groove where the hind leg meets the abdomen. Wrap 
your hand around the thigh and use two fingers to palpate in 
the groove, pressing your fingers towards the center of the leg.

 · Since dogs’ skin is covered in fur, instead of looking at their 
skin, pull back a lip and check the color; knowing what color 
the mucous membranes are is a good alternative. 

As with humans, CPR is seldom effective at resuscitating a dog. 
It’s only a temporary bridge to defibrillation. Even with defibril-
lation, much of the time it doesn’t work. So, as with a human, if 
CPR on a dog doesn’t resuscitate it after a half hour, further CPR 
is futile and you should stop.
 · To do external cardiac compression, since dogs’ hearts are 

right where the arm meets the chest and there are differences 
between breeds:

 · For keel-chested dogs like a greyhound, you compress the side 
just behind the upper arm.

 · For intermediate-chested dogs, you compress just behind the 
elbow.

 · For flat-chested dogs like a bulldog or a corgi, you flip them 
over and do external cardiac compression just like on a 
human, on the lower sternum.

 · Compress 1/3-1/2 the width of the chest, at a standard adult 
human external cardiac compression rate. 

 · As with humans, though, artificial respiration can be lifesav-
ing in situations such as after a lightning strike or an airway 
obstruction. 

 · With dogs, you don’t need to worry about the tongue prolaps-
ing into the back of the throat and obstructing the airway; one 
of the advantages of having a long snout. And, you hold the 
mouth closed and do mouth-to-nose breathing, at the same 
rates as for adult humans.

Choking in dogs, treatment for which is mostly the same as for 
humans:
 · Small dogs: hold upright like standing, with their heads down. 

Do an abdominal thrust like for a human.
 · Larger dogs that is still responsive: get over the dog and lift up 

back end up, and can do an abdominal thrust.
 · If it’s a large unresponsive dog on its side: get the dog’s back 

up against something firm like a rock or tree, and then do 
abdominal thrusts sideways, right under the breastbone, 
pressing the dog’s back against the rock or tree.

Bandaging a paw (most common need): “stirrup” the leg and 
then wrap it.

Splinting dogs: same principles as for humans.

Pain medications for dogs: Don’t give ibuprofen, naproxen or 
acetaminophen as we recommend for human wilderness first aid 
kits: they are toxic to dogs. Enteric-coated baby aspirin is some-
times given to dogs, or certain prescription-only non-steroidal 
anti-inflammatory drugs, similar to ibuprofen or naproxen but 
safer for dogs. Non-enteric-coated aspirin likely causes too many 
stomach ulcers and is not usually used.

Benadryl 1 mg/pound for beestings or other allergic reactions. 
We are unsure if Pepcid (famotidine), as we recommend for aller-
gic reactions in humans, will work in dogs, but it is safe for dogs.
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Shock is generalized state of poor perfusion of entire 
body

Perfusion is an adequate supply of blood to bring O2 
and glucose to the cells, and to take away CO2 and other 
waste products

Hypovolemic shock (= low blood volume, most com-
mon type) may come from:

Blood loss

Dehydration from heat exposure 

Dehydration from vomiting and diarrhea

Dehydration from lack of food and water

 Other types of shock from heart (cardiogenic), from 
spinal damage (neurogenic) and from infection (septic) 
less common

Psychogenic shock (sometime grouped with spinal neu-
rogenic shock): fainting from stress or bad news, causes 
blood vessels to dilate (get bigger) and blood rushes 
away from the head and towards the feet

Signs and symptoms of shock

Increased pulse rate, weak and thready pulses; lose arm 
and leg pulses, then femoral pulse, finally carotid pulse 

Often increased respiratory (breathing) rate

Cool and damp (clammy) and maybe mottled skin

Restlessness from adrenaline response early; later may 
become lethargic or unconscious

May get dizzy or pass out if tries to stand, or with worse 
shock, sit up

Treatment for all kinds of shock:

Keep from chilling (very predisposed to hypothermia)

Lay flat with legs elevated slightly

In backcountry context, if possible, give food, fluids, and 
adding salt to food as will help rehydrate patient 

If appropriate, consider asking for IV fluids and some-
one who can give them to come to patient 

Try to correct cause of shock (bleeding, diarrhea… )

Warmth, Food and Drink

Standard saying is that “in the backcountry, all patients 
are hypothermic, dehydrated and starving” (cold, thirsty 
and hungry)

At same time as primary or secondary survey should be 
insulating under and over patient and protecting from 
wind, rain and snow

First aid and Emergency Medical Services (EMS)in civi-
lized places has rule to not give food or fluids to patient

In backcountry, rule is to always give food and fluid to 
patient unless unconscious

If patient has decreased level of consciousness or other 
concerns about eating or drinking, try small sips of 
water; if doesn’t choke, give food and drink

for penetrating trauma, US military trains to “kneel 
on the bleeding area with your knee and all your body 
weight”

###

###
“In the mountain environment, it is usually not rea-

sonable or safe to undress the victim completely during 
the examination, especially at low temperatures or in 
strong winds. Palpation of the trunk and extremities 
through clothing will reveal painful areas or deformi-
ties. If there are penetrating injuries or open fractures, it 
may be useful to cut small openings in clothes to check 
the skin, stop bleeding, and cover wounds with sterile 

 

WMS WFA Allergic Reactions and Anaphylaxis

Allergic Reactions:

Recognize signs and symptoms of 
local and mild allergic reactions

Initiate appropriate treatment 
 · Local – cool compresses, topi-

cal corticosteroid
 · Mild allergic reactions – antici-

pate further symptoms sugges-
tive of anaphylaxis (see below)  

 · Decide on need and urgency of 
evacuation  

Anaphylaxis:

Recognize signs and symptoms of 
anaphylaxis  
 · Initiate appropriate treatment 

Treat anaphylaxis with epi-
nephrine via autoinjector, oral 
antihistamine, and evacuation 

Does not include:  
 · Epinephrine from ampules or 

vials  
 · Corticosteroids, other than 

topical
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dressings. Small openings in the clothing may also be 
useful to test sensation and perfusion.”

“fracture sites should be inspected to ensure there 
is no external bleeding. Normally, an initial “blood 
sweep” under the clothing is sufficient. If bleeding is 
detected, a more thorough investigation should be made 
immediately”

Circulatory System 
 Field II 

When checking a pulse, the carotid is more reliable than 
the femoral.1

Acute Coronary Syndrome 
 Field II 

###

Respiratory System 
 Field II 

###

Nervous System including Spine 
 Field II 

###
There’s not much you can do for someone with a 

major head injury in the backcountry, but you can 
certainly (a) do what you would do for any patient: keep 
the patient’s airway clear and prevent hypothermia; 
(b) avoid putting the patient in a head-down posi-
tion, as this likely will increase intracranial pressure 
(pressure within the skull) and worsen brain damage, 
and (c) avoid any constriction across the neck that 
decreases blood flowing out of the brain/skull: that, too, 
may increased intracranial pressure and worsen brain 
damage.

We cover managing potential spine injuries in 
Chapter 8: Nontechnical and Semi-Tech Evacs.

1 Yılmaz, G. and O. Bol (2021). “Comparison of femoral and carotid 
arteries in terms of pulse check in cardiopulmonary resuscitation: 
A prospective observational study.” Resuscitation 162: 56-62. https://
www.resuscitationjournal.com/article/S0300-9572(21)00051-4/fulltext

Wounds 
 Field II 

Before we even discuss irrigating wounds, we need to 
consider that irrigating a wound tends to spray blood 
in your eyes, nose and mouth, in fact all over your 
face. Eye protection, even if just a pair of sunglasses, is 
a must. Trying to irrigate so that the water hitting the 
wound sprays away from you is good, but no guarantee 
you won’t get a back-spray in the face. Keep your mouth 
shut; don’t talk while irrigating. If there’s any chance 
some got on your face, after irrigating, decontaminate 
your face with an alcohol-based hand cleaner, soap and 
water, or neither is available, at least giving it a good 
scrub with some water.

If a wound is grossly dirty, you need to mechanically 
clean the dirt out of it. Put on your medical exam gloves, 
and use a gauze pad or cut-off bit of some clean clothing 
and some clean water to gently wipe the dirt out of the 
wound. 

The original research on high-pressure wound irriga-
tion of contaminated wounds, which has now some-
how become a time-honored tradition for all wounds, 
suggested that irrigation prevent infection in con-
taminated wounds, and actually increased infection in 
non-contaminated wounds, likely by causing increased 
tissue swelling that promotes infection. The leader of 
the research team, Dr. Richard Edlich (who ran my 
EMT course in the 1970s) subsequently recommended 
for non-contaminated wounds, “just slosh some saline 
through it” (personal communication).2 

2 “concern that high-pressure irrigation can damage tissue defenses 
is justified. High-pressure irrigation resulted in trauma to the wound, 
which made the wound more susceptible to infection. This finding 
serves to remind surgeons that this technique cannot be used indis-
criminately and should be reserved for highly contaminated wounds.” 
Edlich, R. F. and S. D. London (1996). “Wound Repair: From Ritual 
Practice to Scientific Discipline.” Journal of Trauma and Acute Care 
Surgery 40(2): 326-329. https://pubmed.ncbi.nlm.nih.gov/8637094/ 

 

WMS WFA Heat Illness

Recognize signs and symptoms of 
heat exhaustion, dehydration, and 
heat stroke  

Initiate appropriate treatment 
 · Heat exhaustion or dehydration 
 · Stop activity and remove from 

environment
 · Oral fluids and electrolytes as 

needed 
 · Evacuate if not improving

 · Heat stroke 
 · Aggressive, immediate cooling
 · Evacuate

Prevention: identify predisposing 
environmental conditions and 
preventive strategies 
 · Hydration; avoidance of 

over-hydration 

https://www.resuscitationjournal.com/article/S0300-9572(21)00051-4/fulltext
https://www.resuscitationjournal.com/article/S0300-9572(21)00051-4/fulltext
https://pubmed.ncbi.nlm.nih.gov/8637094/
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Any wound that has dirt in it or that has been open 
for many hours should be treated as if contaminated and 
you should use high-pressure irrigation on it.

If another litter bearer accidentally elbows you in 
the forehead and your forehead splits, that wound is 
not contaminated and you can just clean off the blood 
and dress and bandage it and it’s probably better not to 
irrigate it.

For irrigation to remove bacteria, it needs to be high 
pressure. Edlich et al studied different pressures gener-
ated by different combinations of needle and syringe, 
and found that a 19-gauge (ga) needle with a 35 mL 
(or 12 mL syringe, it didn’t matter) done by an aver-
age second-year surgical resident produced a pressure 
sufficient to dislodge bacteria from the wound.1 The 
internal size of a 19 ga needle is 0.7 mm. It’s hard to find 
19 ga needles these days, most US hospitals just stock 18 
ga and 20 ga. Either one is probably close enough. You 
can approximate this by making a similar-size hole in 
a thick plastic bag (a freezer-style zip lock plastic bag is 
traditional) full of clean water. If you use a 20 ga needle 
to poke a hole in a plastic bag, it should be about the 
same size as the orifice of a 19 ga needle. We recom-
mend that you fold over the edge of the bag with the 
zipper so that it doesn’t rip open and drench you and 
your patient when you squeeze it.

How much irrigation should you use? These recom-
mendations assume that there is no visible dirt in the 
wound. The are recommendations that you use 25-50 
mL (~1-2 fluid ounces) of fluid per centimeter of wound. 
For open fractures, you should probably double this. 
There is no good evidence to determine the amount of 
fluid, these are just expert opinions. If you are irrigating 
to clean visible dirt out of a wound, you should irrigate 

1 Edlich, R. F. and J. G. Thacker (1994). “Wound irrigation.” Ann 
Emerg Med 24(1): 88-90. https://pubmed.ncbi.nlm.nih.gov/8010554/

until all the dirt is out, and then irrigate with 25-50 mL 
of water per centimeter to clean out the bacteria that 
were hiding under the particles of dirt.

There is good evidence that clean water is just as good 
as sterile saline for irrigating wounds, so in the back-
country, any water that’s safe to drink is safe enough to 
use for wound irrigation.2 Don’t put povidone-iodine 
or other antiseptics in the water, it’s more likely to cause 
tissue damage than prevent infection. You can decon-
taminate intact skin around the wound with an antisep-
tic like povidone-iodine if you wish, but don’t get it in 
the wound.3 

The only exception would be a bite by a mammal that 
might have rabies; in that case, killing the rabies virus 
takes precedence over damage to the tissues. As soon 
as possible, scrub out the wound vigorously with soap 
and water (ouch).4  Then, if you have an antiseptic such 
as povidone-iodine, benzalkonium chloride or alcohol, 
scrub out the wound with it, too (ouch).5 Even if you are 
expert at closing wounds, don’t close the wound in the 
field. Control bleeding, dress and bandage the wound 
and get to the patient to an Emergency Department as 
soon as possible for post-exposure rabies treatment.

2 Fernandez, R., et al. (2002). “Water for wound cleansing.” Cochrane 
Database of Systematic Reviews(4). https://www.cochranelibrary.com/
cdsr/doi/10.1002/14651858.CD003861/abstract
3 Atiyeh, B. S., et al. (2009). “Wound cleansing, topical antiseptics and 
wound healing.” Int Wound J 6(6): 420-430. https://pubmed.ncbi.nlm.
nih.gov/20051094/
4 Dean, D., et al. (1963). “Studies on the local treatment of rabies-
infected wounds.” Bulletin of the World Health Organization 28(4): 
477. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2554747/pdf/
bullwho00303-0083.pdf
5 Kaplan, M., et al. (1962). “Studies on the local treatment of 
wounds for the prevention of rabies.” Bulletin of the World Health 
Organization 26(6): 765. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2555741/pdf/bullwho00316-0066.pdf
Some references recommend flushing with alcohol, but following 
back through a chain of references to the only original study, it was 
published in 1943 and used tincture of iodine, which is rarely available 
these days, and which was mostly alcohol, and this seems to be the 
source of those reports that alcohol is effective, and perhaps recom-
mendations that povidone-iodine is effective: 
Shaughnessy, Howard. J. and J. Zichis (1943). “Prevention of experi-
mental rabies: treatment of wounds contaminated by rabies virus with 
fuming nitric acid, soap solution, sulfanilamide or tincture of iodine.” 
Journal of the American Medical Association 123(9): 528-533. https://
jamanetwork.com/journals/jama/article-abstract/264526?casa_token
=pBuwUJMnxPwAAAAA:eGfJZ7Ih6nP3Bc6-KIGBGbnLo7xiwHst-
WUmC8g-bpzgEPZ2W1DPocLr_ncT9fA0s-0A6z5sP86I
There is  also  evidence that isopropyl (rubbing) alcohol is effective 
for inactivating rabies virus on surfaces, which lends support to the 
recommendations to use alcohol :
Wu, G., et al. (2017). “Inactivation of rabies virus.” J Virol Methods 
243: 109-112. https://pubmed.ncbi.nlm.nih.gov/28174074/

 

WMS WFA Respiratory System

Recognize the most common 
causes and signs and symp-
toms of respiratory distress and 
respiratory failure (asthma, airway 
obstruction, trauma)

Initiate appropriate treatment to 
include: 
 · Maintain appropriate and com-

fortable position
 · Maintain patent airway and 

ventilation as needed 
 · Support the patient using their 

personal medications (e.g., 
prescribed inhaler) and treat-
ment plan

Initiate evacuation when faced 
with high-risk problems associ-
ated with respiratory compromise
 · Cannot improve respiratory 

status
 · Worsening symptoms despite 

treatment
 · Persistent abnormal mental 

status

Does not include:
 · Use of epinephrine to treat 

asthma 

https://pubmed.ncbi.nlm.nih.gov/8010554/
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003861/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003861/abstract
https://pubmed.ncbi.nlm.nih.gov/20051094/
https://pubmed.ncbi.nlm.nih.gov/20051094/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2554747/pdf/bullwho00303-0083.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2554747/pdf/bullwho00303-0083.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2555741/pdf/bullwho00316-0066.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2555741/pdf/bullwho00316-0066.pdf
https://jamanetwork.com/journals/jama/article-abstract/264526?casa_token=pBuwUJMnxPwAAAAA:eGfJZ7Ih6nP3Bc6-KIGBGbnLo7xiwHstWUmC8g-bpzgEPZ2W1DPocLr_ncT9fA0s-0A6z5sP86I
https://jamanetwork.com/journals/jama/article-abstract/264526?casa_token=pBuwUJMnxPwAAAAA:eGfJZ7Ih6nP3Bc6-KIGBGbnLo7xiwHstWUmC8g-bpzgEPZ2W1DPocLr_ncT9fA0s-0A6z5sP86I
https://jamanetwork.com/journals/jama/article-abstract/264526?casa_token=pBuwUJMnxPwAAAAA:eGfJZ7Ih6nP3Bc6-KIGBGbnLo7xiwHstWUmC8g-bpzgEPZ2W1DPocLr_ncT9fA0s-0A6z5sP86I
https://jamanetwork.com/journals/jama/article-abstract/264526?casa_token=pBuwUJMnxPwAAAAA:eGfJZ7Ih6nP3Bc6-KIGBGbnLo7xiwHstWUmC8g-bpzgEPZ2W1DPocLr_ncT9fA0s-0A6z5sP86I
https://pubmed.ncbi.nlm.nih.gov/28174074/


  231

 First Aid        Allergy and Anaphylaxis        Nasal and Eye Allergies

Blisters 
 Field II 

Compeed or Blister Band-Aids are a good addition to 
any wilderness first aid kit. They are ideal for blisters, 
and also likely make minor cuts and abrasions heal 
about twice as fast as with a standard bandaid.1

Burns 
 Field II 

###

Musculoskeletal Injuries 
 Field II 

Musculoskeletal first aid is covered in Chapter 8: 
Nontechnical and Semi-Tech Evacs.

Allergy and Anaphylaxis 
 Field II 

Types of Allergic Reactions
 Field II 

There are two types of allergic reactions, immediate 
and delayed.2 We’re going to start with the less-serious 
delayed allergy and then more on to the more serious 
immediate allergy.

1 Yes, they weigh slightly more than standard Bandaids. So if you are a 
long-distance backpacker who cuts the handle off of your toothbrush 
and cuts the margins off of your maps, maybe you want to stick with 
standard Bandaids.
2 Medical students: you need to know that there are really five types 
of allergy, known not very helpfully as Type I, Type II, Type III, Type 
IV and Type V hypersensitivity; see https://en.wikipedia.org/wiki/
Hypersensitivity. For WFA purposes, we don’t care about the types 
other than I and IV. Type I is immediate hypersensitivity, like beesting 
anaphylaxis, and is mediated by preformed antibodies, particularly the 
IgE (immunoglobulin E) found in skin and mucous membranes. Type 
IV is delayed hypersensitivity, also called cell-mediated hypersensitiv-
ity, like a poison ivy rash, and is mediated by certain white blood cells 
called T lymphocytes. They are lettered T after the thymus gland from 
whence they come. That’s contrasted with B lymphocytes that are let-
tered after the bone marrow, or in other animals the Bursa of Fabricius 
from whence they come. See https://en.wikipedia.org/wiki/Allergy for 
more. 

Nasal and Eye Allergies
 Field II 

The Great Eastern Hardwood Forest spreads across not 
only the mid-Appalachians but most of the eastern third 
of North American. And in spring is when these trees 
have sex very much in public. 

To trees, having sex means putting out flowers and 
having their pollen spread through the air to other trees. 
And we get in the middle of this and breathe in pollen 
and get it in our eyes, and sometimes there is so much it 
covers our vehicles. When in the field on a high-pollen 
day, those of us who don’t ordinarily have problems with 

 

WMS WFA Spine Injury

Identify high-risk mechanism of 
injury for spine 
 · Fall associated with loss of 

consciousness
 · Trauma resulting from high-

velocity impact (e.g., motor 
vehicle accident, climbing falls, 
high-speed skier/biker)

 · Falls from greater than 1 m (3 
feet)

 · Landing on head or buttocks 
(axial loading)

Recognize signs and symptoms of 
possible spine injury
 · Spine tenderness

 · Loss or impaired motor or 
sensory function

 · Unconsciousness or abnormal 
mental state

Initiate appropriate treatment 
 · Initiate patient protection 

including spine stabilization 
 · Perform simple rolls, lifts, and 

extrication to facilitate patient 
examination and protection  

Initiate evacuation: access assis-
tance for transport or evacuation 
for all high-risk mechanisms or 
signs and symptoms of spine 
injury

 

WMS WFA Nervous System

Identify the most common 
causes of abnormal mental status 
(trauma, extremes of temperature, 
inadequate oxygen, low blood 
sugar, seizure)

Recognize signs and symptoms 
of head injury or altered mental 
status 
 · Alteration of mental status
 · Loss of consciousness
 · Confusion, disorientation  

Initiate appropriate treatment: 
head injury 
 · Protect the airway 
 · Protect the spine 
 · Protect the patient from envi-

ronmental extremes  

Initiate appropriate treatment: 
nontraumatic causes of abnormal 
mental status
 · Administer oral sugar as 

needed
 · Cooling in the presence of heat 

stroke
 · External warming in the pres-

ence of mild hypothermia 
 · Protect the patient (airway, 

spine, environmental extremes)  

Initiate evacuation when faced 
with a high-risk nervous system 
problem from any cause 
 · Any altered mental status or 

disorientation
 · Decreased level of 

consciousness
 · No improvement despite 

treatment

https://en.wikipedia.org/wiki/Hypersensitivity
https://en.wikipedia.org/wiki/Hypersensitivity
https://en.wikipedia.org/wiki/Allergy
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“allergies” can find our noses getting stuffy and our eyes 
watering. 

If you are from Santa Barbara and have never expe-
rienced a pollen attack in the Great Eastern Hardwood 
Forest, don’t dismiss this as a silly thing to be concerned 
about. Just do an internet image search for “pollen 
cloud.”

This is an example of a delayed allergy, also known as 
delayed hypersensitivity. That means that it takes hours 
or maybe even a day after you get exposed to the pollen 
before you get your reaction (stuffy runny nose and 
itchy watery eyes). People call it hay fever even though 
it has nothing to do with fever or hay. A more generic 
term is nasal allergies.

Nasal and eye allergies1 can certainly interfere with 
your functioning on a field team, especially if you can’t 
breath through your nose or see clues well because of 
your watery eyes. Nasal allergies can also interfere with 
your sleep, make you get a bacterial sinus infection, or 
make people shun you as if you had the flu.

The AAAAI, the American Academy of Allergy, 
Asthma & Immunology, recommends a three-step 
approach to nasal allergies. If the first one isn’t enough, 
you keep on doing it and add the second, and if the 
second isn’t enough, you keep on with the first two and 
add the third.

The first is to take one of the over-the-counter 
24-hour “nonsedating” (supposedly won’t make you 
sleepy) antihistamines. If you are a lumper rather than a 
splitter,2 there are three of them.

The almost-the-same cetirizine (Zyrtec) and levoceti-
rizine (Xyzal) tend to make most people groggy/sleepy. 
The almost-the-same loratadine (Claritin, Alavert) and 
desloratadine (Clarinex) make some people groggy, they 
certainly make me sleepy.  None of them are as good 
as fexofenadine (Allegra) for a wilderness first aid kit.
Fexofenadine is not supposed to make you sleepy and 
even if you OD (overdose) on it, won’t make you sleepy.3

You can also carry some diphenhydramine 
(Benadryl) to take at bedtime, when making you sleepy 
is, instead of a side effect, a welcome effect.

Don’t use the “ -D” versions of the antihistamines, 
which include a decongestant. The decongestants don’t 
work very well (some say they are useless) and have lots 
of bad side effects. And don’t take oral pseudoephedrine 
(e.g., Sudafed) either, it has the same bad side effects as 
taking the “ -D” versions of the antihistamines.

1 Another medical-student footnote: you can’t call this just “allergies,” 
you have to call it allergic rhinitis (for the nose) and allergic conjunc-
tivitis (for the eyes), the conjunctiva being the clear, almost invisible 
(unless it’s red from allergies) covering of the front of the eye and the 
inside of the eyelids. 
2 https://en.wikipedia.org/wiki/Lumpers_and_splitters
3 Med Lett Drugs Ther. 2002 Mar 18;44(1126):27-8 https://secure.
medicalletter.org/system/files/private/TML-article-1126b.pdf

Assessing Hypothermia (L still working on it)
Graphic design by Laurel Victoria Conover. Used with permission.`

Treating Hypothermia (L still working on it)
Graphic design by Laurel Victoria Conover. Used with permission.`

https://en.wikipedia.org/wiki/Lumpers_and_splitters
https://secure.medicalletter.org/system/files/private/TML-article-1126b.pdf
https://secure.medicalletter.org/system/files/private/TML-article-1126b.pdf
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Prescription and brand-name variants have no advan-
tages unless you are an officer or shareholder of the 
manufacturer. But that’s really only if other people buy 
those very expensive versions while you get the cheap 
generics.

If that isn’t enough, you add a steroid nasal spray. 
Steroid nasal spraye used to be prescription-only, but a 
few years ago they became available over-the-counter, 
under the tradenames Nasacort (triamcinolone), 
Flonase (fluticasone) and Rhinocort (budesonide), as 
well as generics. All work similarly well, and generally 
cost about $15/bottle. There is a generic Costco/Kirkland 
version of fluticasone  spray (Aller-Flo) which is only 
$3/bottle, but you have to buy 5 of them at a time. The 
Sam’s Club version is only $3/bottle, but you have to by 
6 of them at a time. My wife likes the Costco brand best 
because (she says, anyway) that it smells like honey-
suckle. If you are pregnant, Rhinocort (budesonide) is 
probably the safest; budesonide is quickly taken out of 
the circulation by the liver so less will get to the baby.

If even that isn’t enough, the AAAAI recommends 
you add a first-generation antihistamine nasal spray 
called azelastine, which requires a prescription. If your 
nose is very congested, spray the azelastine up your 
nose, then lay flat on your bed with your head hanging 
over the edge of the bed, so that by gravity, the spray 
will get through those swollen membranes up to where 
the sinus orifices are. Stay that way for 30 seconds, then 
go do something else for 10 minutes and use the steroid 
spray the same way; the steroid spray takes about 4 
hours to work so it’s best to use the azelastine to open 
up your nose so the steroid spray can get in deeper. Ask 
your prescriber to write for the cheap generic version.

Decongestant nasal sprays such as oxymetazoline 
(e.g., Afrin) and Phenylephrine (e.g., Neosynephrine) 
can provide almost instant relief of the nasal congestion, 
but if you use them more than a week, you can become 
“addicted” where you have to use the nasal spray every 
day to breathe through your nose.1 And, unfortunately, 
there are no 12-step programs for Afrin addicts. 

Unless your nasal allergies are particularly bad, nasal 
sprays may be a bit heavy and bulky to keep in your 
personal wilderness first aid kit, but maybe a good thing 
to keep in your vehicle or spare gear bag in case a search 
turns into a multi-day operation.

Eye allergies, as it turns out, are usually linked with 
nasal allergies, and get better if you treat the nasal aller-
gies with fexofenadine and particularly with a steroid 
nasal spray. You can also get over-the-counter allergy 

1 Medical students: call this rhinitis medicamentosa to get extra points. 
See: https://en.wikipedia.org/wiki/Rhinitis_medicamentosa. One of 
my partners had this, and had to go cold-turkey to get off of the stuff. 
We all tried to be very sympathetic and supportive. 

eye drops; they all work pretty well, and none of them 
seems better enough to call out.

Poison Ivy Treatment
 Field II 

We discuss how to recognize and avoid poison ivy, and 
how to decontaminate from it, in Poison Ivy on page 
37.

Like nasal and eye allergies, the rash of poison ivy is a 
delayed allergic reaction. 

For treating the itching of the delayed-hypersensitiv-
ity rash of poison ivy, there are several things that work.

The “homeopathic” Tecnu Rash Relief Anti-itch Spray 
contains menthol that is an effective and non-sensitizing 
(unlikely to cause allergy) local anesthetic. However, a 
cream such as the original Gold Bond Medicated Rapid 
Relief Anti-Itch Cream, or the CVS Maximum Strength 
Anti-Itch Cream generic version, with both menthol 
and pramoxine, which is a also a non-sensitizing local 
anesthetic, are more effective additions to your wilder-
ness first aid kit. 

Unless you have an active poison ivy rash, a full tube 
of menthol-pramoxine cream is too heavy big and 
heavy to carry in your wilderness first aid kit, but it 
might be a reasonable thing to keep in your vehicle or 
spare gear bag. You can repackage a small amount into 
a smaller container if you want to keep some in your 
WFA kit, especially if you are heading out into the field 
and already have a poison ivy rash.

Warning: anti-itch cream ingredients lidocaine, 
benzocaine and diphenhydramine (Benadryl), when 
applied to the skin, are famous for causing local allergic 
reactions; avoid them. For example, the widely-found 
Tecnu Calagel has diphenhydramine in it, and there is a 
version of Gold Bond with lidocaine in it, so avoid those. 

If you get a mild case of the rash, you may use over-
the-counter 1% hydrocortisone cream to gradually 
shorten the allergic reaction. As with the anti-itch cream 

 

WMS WFA Submersion

Initiate appropriate treatment
 · Treat what you find, with an 

emphasis on:
 · Respiratory arrest
 · Spine injury potential . 

Hypothermia

Evacuate everyone with a loss 
of consciousness or persistent 
respiratory distress

Prevention: identify high-risk con-
ditions and preventive strategies 
with an emphasis on personal 
safety when planning rescue 

https://en.wikipedia.org/wiki/Rhinitis_medicamentosa
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discussed above, a tube is probably too bulky and heavy 
to have in your pack unless you have an active itchy 
rash, but might be suitable for your vehicle/duffle bag 
kit. 

The menthol-pramoxine cream mentioned above 
quickly but temporarily relieves itching by numbing 
your skin. It doesn’t do anything to make whatever is 
causing the itching get better faster. For something that’s 
just going to last a few hours, like mosquito bites, it’s 
fine by itself. It does nothing to make the rash better.

But if you have a longer-lasting allergic rash, like 
from poison ivy, the hydrocortisone cream will make 
it better faster. Even though hydrocortisone cream is 
sold as an anti-itch cream, it doesn’t work as quickly 
or nearly as well as the menthol-pramoxine cream for 
relieving itching. 

Pramoxine and menthol work in seconds to minutes; 
hydrocortisone cream works in hours to days. 

Unless there is some reason to avoid them, you can 
take the over-the-counter nonsedating antihistamine 
fexofenadine (Allegra) 180 mg twice a day (even though 
the usual dose for nasal and eye allergies, as discussed 
above, is once a day) and then 50 mg of the over-the-
counter sedating antihistamine diphenhydramine 
(Benadryl) at bedtime. This is recommended by derma-
tologists. Both medications make good additions to a 
personal wilderness first aid/medical kit. 

A severe rash requires a potent steroid cream, like 
hydrocortisone cream but much stronger. Or, if there is 
enough blistering to prevent the cream from soaking in, 
or the rash is over too large an area to reasonably treat 
with a cream, or on the face or genitalia (your “private 
parts”) where potent steroid creams can cause thinning 
of the skin, you need a two-week course of steroid pills 
such as dexamethasone. These potent creams or pills are 
only available by prescription. 

Your skin can get delayed local allergic reactions to 
things other than poison ivy. For example, I’m a little 
bit allergic to the adhesive on standard Bandaids, I 
shouldn’t use one for more than a few days. If I forget 
and leave the Bandaid on for 3-4 days, I get a red, raised 
itchy rash that looks a lot like a mild poison ivy rash, but 
precisely in the outline of the Bandaid. Treatment is the 
same as for a poison ivy rash.

I can paint my skin with something called Tincture 
of Benzoin1 that not only makes the Bandaid stick 
better, it helps prevent my skin from reacting to the 
adhesive on the Bandaid. Tincture of Benzoin is also 
great for making tape stick to skin even when it gets wet. 
I recommend that every wilderness first aid/medical 
kit have some. I’ve found that the swabs in foil packets 
like those we have in the ED don’t survive well in a SAR 

1 In the UK and Ireland, it’s called Friar’s Balsam.

pack wilderness first aid/medical kit; the benzoin leaks 
out and glues most everything in your kit into a sticky 
mess. 

I also tried a tiny Nalgene bottle of benzoin but the 
benzoin gets on the threads of the cap and then glues 
the cap on.

Instead, you should get little individual ampules that 
you have to crush to apply. They survive much better, 
and since they have a cardboard cover over the business 
end, even if they leak, they don’t glue together the con-
tents of your kit. Much. And alcohol cleans up benzoin 
pretty well.

You can even get a delayed allergic/hypersensitivity 
reaction to beestings, which we will be discussing next. 
For all of these delayed allergic reactions, the treatment 
is the same as for a poison ivy rash. 

For more about poison ivy and its treatment, see: 
http://www.conovers.org/ftp/Poison-Ivy.pdf.

Beesting Treatment 
 Field II 

Bee and wasp stings are common in the mid-Appa-
lachian area, particularly in the late summer and fall, 
when bees and wasps are preparing for winter and more 
aggressive. 

If you are stung by a bee or wasp (and it’s hard to tell 
which, since there are over a hundred thousand species), 
it will probably hurt. The amount it will hurt depends 
on a lot of things, including the species and for all we 
know what the bee or wasp had for breakfast. Most 
likely it will feel like a red-hot poker stuck into your 
skin. That’s because the bee or wasp injects poison into 
your skin. There is usually a red mark and some swelling 
at the site.

The first thing to do is to gently scrape your skin at 
the sting site, with a credit card or knife blade. Hold the 
card or blade perpendicular (90° angle) to your skin. 
This will remove any possible tiny embedded stingers 
without compressing any attached venom sacs.2 (Don’t 
use tweezers, they can compress the venom sac and 
inject you with more poison.)

Second, an over-the-counter local anaesthetic 
preparation such as Sting-Eeze will decrease the local 
pain. Sting-Eeze is good for occasional use for stings 
or itching. You don’t want to use it on a regular basis 

2 Mostly irrelevant fact, since even Ph.D. entomologists can’t always 
identify whether it’s a bee or a wasp: wasps can sting over and over 
because they use their stings for hunting. Bees are eviscerants: they 
sting only to protect the hive, and when they sting you, the sting and 
venom sac stay in your skin, rip out of their abdomen and they die. 
Sort of a Kamikaze sting. But since even those Ph.D. entomologists 
can’t tell, and those stingers are tiny, scrape every sting.

http://www.conovers.org/ftp/Poison-Ivy.pdf
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to manage itching, because it has benzocaine in it, and 
using benzocaine frequently on your skin tends to make 
you allergic to it; see Poison Ivy Treatment on page 
233.  

If you have an immediate allergy (immediate hyper-
sensitivity) to beestings and get stung, you may get 
hives: wheals like large red mosquito bites, away from 
the site of the sting. (You may not; remember those 
more than hundred thousand species have different stuff 
in their venom, and you might not be allergic to what-
ever you just got stung with.)

The main treatment for hives is an antihistamine. 
Since there are many different over-the-counter anti-

histamines, with different properties, we need to go a bit 
deeper into those antihistamines.

There are two main classes of antihistamines, imagi-
natively named H1 and H2 antihistamines.1 In popular 
usage, “antihistamines” are H1 antihistamines.

 You can use the H1 antihistamines fexofenadine 180 
mg (Allegra) twice a day during the day and diphen-
hydramine (Benadryl) at night as described for itching 
in Poison Ivy Treatment on page 233. It works OK for 
hives, too.

H1 antihistamines such as diphenhydramine 
(Benadryl) or chlorpheramine (Chlor-Trimeton) also 
are effective during the day, but have the disadvantage of 
making you sleepy. Even if they don’t make you sleepy, 
they interfere with your thinking and judgment,, and 
thus make you more likely to make a serious error of 
judgment and get hurt on the way out.2 That might be 
an argument for making sure you have fexofenadine 
tablets in your personal wilderness first aid/medical kit, 
but, let’s go on to:

H2 antihistamines, which are primarily used to 
decrease stomach acid. Examples include famotidine 
(Pepcid AC), cimetidine (Tagamet HB) and nizatidine 
(Axid AR). These aren’t much if any good for nasal and 
eye allergies, but it turns out they are just great for hives. 
They probably work better than the H1 antihistamines.

My wife gets hives when her skin is exposed to the 
cold, and she takes famotidine to prevent hives before 
going out to hike or shovel snow in the winter. 

If she forgets to take some before going out for a 
winter hike, I keep some chewable Pepcid Complete 
(10 mg of famotidine and some antacid) tablets, in 
individual foil packets, in my buttpack hipbelt. The 

1 Medical students: antihistamines bind to and block histamine recep-
tors. There are multiple different types, H1 through H4 and counting, 
and different antihistamines attach to different receptors to a variable 
degree. See: https://en.wikipedia.org/wiki/Histamine_receptor
2 See: (2021). “Drugs for Allergic Rhinitis and Allergic 
Conjunctivitis.” Med Lett Drugs Ther 63(1622): 57-64. https://secure.
medicalletter.org/TML-article-1622a. Also: Med Lett Drugs Ther. 2002 
Mar 18;44(1126):27-8 https://secure.medicalletter.org/system/files/pri-
vate/TML-article-1126b.pdf

chewable version works quicker than the swallowable 
pill, and you don’t need water to take it. And the H2 
antihistamines don’t make you sleepy at all. There is a 
generic version of Pepcid Complete which doesn’t seem 
to break up into tiny bits as well as the brand name, so 
likely doesn’t work as fast. (It also doesn’t taste as good, 
either.) Pepcid Complete is probably the treatment of 
choice for hives from a bee or wasp sting, and a worth-
while addition to anyone’s wilderness first aid/medical 
kit. It’s also handy when you get reflux from not enough 
sleep and too much coffee. Or, you could sell them, pill 
by pill, to those who get reflux from not enough sleep 
and too much coffee.

An important note: H2 antihistamines such as 
Pepcid Complete do not work by the same mecha-
nism as another class of over-the-counter medications 
that decrease stomach acid: proton pump inhibitors. 
Examples include lansoprazole (Prevacid 24HR), 
esomeprazole (Nexium 24HR), omeprazole magnesium 
(Prilosec OTC) and omeprazole and sodium bicarbon-
ate (Zegerid OTC). These proton pump inhibitors will 
not do anything to help hives. However, you can still sell 
them to people with not enough sleep and too much 
coffee.

Anaphylaxis
 Field II 

If you get stung and you quickly develop hives, you’re at 
risk for anaphylaxis. Sometimes people call this anaphy-
lactic shock, but strictly speaking that’s only when your 
anaphylaxis causes your blood pressure to drop, which 
at least in my experience is pretty rare, so let’s stick with 
plain “anaphylaxis.”

You can get anaphylaxis with or without hives, but 
it’s most common to get hives and anaphylaxis together. 
If you get stung, and you have to start clearing your 
throat, and then you get a bit hoarse, you’ve got anaphy-
laxis. You can think of anaphylaxis as hives of mucous 
membranes, like those in your throat. Like hives on 
your skin, fluid leaks out of small blood vessels into the 
skin or mucous membranes.3 If enough fluid leaks out 
whether from hives on your skin or mucous mem-
branes, this can cause shock. You treat this just like any 
other type of shock, such as from bleeding or vomiting 
and diarrhea.

3 Medical students: the primary problem that causes hives is that the 
cells that line your tiniest blood vessels (capillaries), called endothelial 
cells, disconnect from each other. Normally, they are all tightly con-
nected in a layer called endothelium, but with hives the endothelium 
is leaky. Epinephrine and antihistamines tell those cells to link back 
together.

https://en.wikipedia.org/wiki/Histamine_receptor
https://secure.medicalletter.org/TML-article-1622a
https://secure.medicalletter.org/TML-article-1622a
https://secure.medicalletter.org/system/files/private/TML-article-1126b.pdf
https://secure.medicalletter.org/system/files/private/TML-article-1126b.pdf
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The problem with hives (swelling) in your throat is 
not so much the loss of fluids, but the fact that there is 
only so much room in your throat. And if the mucous 
membranes there swell, you can have trouble breathing. 
Or die by suffocation.

Anaphylaxis may also occur without hives, just with 
swelling of the deeper layers of the skin, which is even 
worse in terms of swelling of, and danger to, your air-
way.1 Signs of this worse anaphylaxis include swelling of 
the lips and the tongue, or sometimes the entire face. 

Some people with anaphylaxis will also get wheezing 
as with asthma; as with asthma, this usually responds to 
some degree to an albuterol inhaler, if someone has one 
handy. 

The main immediate treatment for anaphylaxis is an 
intramuscular (IM) injection (“shot”) of epinephrine 
(Adrenaline). This can be by an epinephrine auto-
injector such as an Epi-Pen or one of the competing 
auto-injectors; or, it could be someone with advanced 
medical training using a syringe to administer epi-
nephrine drawn out of a vial. It works exactly the same, 
except the vial usually has 2-3 doses, and the Epi-Pen 
only has one dose.  

IM epinephrine only lasts for about 15 minutes. You 
can give a second or third dose if you have it. But it’s 
better to give something that works longer, and the 
chewable Pepcid Complete that we discussed for hives 
also works well for most anaphylaxis. The usual dose 
of Pepcid Complete for reflux or acid indigestion is a 
single 10 mg tablet; for anaphylaxis, I recommend a 
dose of 40 mg, which is what I give IV in the Emergency 
Department for anaphylaxis. There is no dose-related 
toxicity for famotidine, and in a potentially life-threat-
ening situation, it makes sense to use a lot. A large dose 
of famotidine like this should last for hours.

A general principle about allergies is that you have to 
be exposed to something first, to have an allergic reac-
tion to it the second (or third, fourth…) time you get 
exposed to it. So you would think that you would have 
had to be stung by a bee or wasp in the past to have an 
allergic reaction to it.

Most people who have beesting anaphylaxis have a 
history of an immediate hypersensitivity reaction to a 
beesting in the past, but some people can get an “ana-
phylactoid reaction” from a first bee sting. 

If you are just trained to the WFA level, dealing with 
an anaphylactic reaction can be scary. Even if you’re a 

1 Medical students: hives come from leaky capillaries, but this deeper 
swelling comes from leaky arterioles (small arteries) deeper in the 
skin. It’s called angioedema (angio- = blood vessels, -edema = swell-
ing). Or sometimes angioneurotic edema. I have no idea where the 
“neurotic” part of this word came from; it makes it sound like some 
sort of psychiatric problem. I guess it’s just to make people who use 
the term sound more knowledgable. See https://en.wikipedia.org/
wiki/Angioedema for more. 

board-certified emergency physician, dealing with an 
anaphylactic reaction can be scary! Speaking of physi-
cians, many SAR teams have physician members, and 
having a physician on the phone (or radio) to give you 
advice can make this less scary, and maybe improve 
your first aid treatment. If your team has physicians, it’s 
a good idea to have their cellphone numbers on your 
cellphone so that you can call for advice if you need it.

Anaphylaxis is a vastly underrated danger, much 
more important than snakebite or bear attacks, because 
it is both more common and deadlier. 

### what anaphylaxis is in more detail

Heat Illness
 Field II 

This, and the following section on hypothermia and 
frostbite, assumes you read the previous section, Physics 
and Physiology of Heat and Cold on page 199. And got 
at least a B- on the test (just kidding about the test).

There are many things that could be included in 
a section on “heat illness.” Heat syncope: becoming 
unconscious in the heat when you can’t find another 
cause. Heat cramps: muscle cramps when you’ve been 
exposed to a hot environment and there is no other 
obvious cause. While a bit tongue-in-cheek,2 these 
definitions are pretty reasonable. You treat heat syncope 
as any other case of sudden unconsciousness. You treat 
heat cramps as any other form of cramps (stretching and 
heat, but if it’s hot out you can probably skip the heat), 
and if the patient is also dehydrated or salt-depleted, 
rehydrate or supply salt. 

Dehydration is
###

Hypothermia 
 Field II 

Hypothermia Background
 Field II 

First, we will debunk the idea that you should not 
rewarm hypothermic patients in the field. The standard 
dictum has always been: 

2 https://en.wikipedia.org/wiki/Tongue-in-cheek

https://en.wikipedia.org/wiki/Angioedema
https://en.wikipedia.org/wiki/Angioedema
https://en.wikipedia.org/wiki/Tongue-in-cheek
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“Unless you have a hot tub in your pack or ambu-
lance, add as much heat to hypothermic patients 
as you can; it won’t be enough to cause rewarming 
shock.” 

Some people say, not based on evidence of field 
rewarming, that you should not try to rapidly rewarm 
patients in the field, as it will cause rewarming shock.

Because of this, we are going to belabor the point. 
Even if you already buy into the idea that rewarming 
shock is impossible in the field. Because what follows 
will provide you with ammunition if someone on your 
team tries to stop you from putting heat packs on a 
hypothermic patient’s chest. (Hot packs also give you 
ammunition to throw at the person, but afterwards 
make sure you put them on the patient.)

If you have heatstroke, and someone dumps you in a 
tub of ice water, it may not be pleasant but it will make 
you better faster. 

But if you are very cold or hypothermic, and someone 
dumps you in a tub of hot water, it may be pleasant but 
it may very well make you worse or kill you. 

If you have heatstroke, you’re likely also dehydrated 
(not always, but most of the time). Dumping a dehy-
drated you in a bath of ice water won’t put you into 
shock. (We’re not talking about psychological shock, 
which dumping you in a tub of ice water will certainly 
cause, we’re talking about the low-blood-pressure, fast 
heart rate, organ-shut-down sort of shock.)

But if you’re hypothermic and someone dumps you in 
a tub of hot water? That’s a different kettle of fish.1 

Before we learn why, we should go through:

Why Cold Dehydrates You
 Field II 

When it’s cold out, you get dehydrated easily. You lose a 
lot of water through breathing, as discussed in Water in 
Winter on page 184.

And, when you are chilled through-and-through with 
a big heat debt (see Heat Debt and Core vs Periphery on 
page 202), your blood returns from your cold arms and 
legs via the deep veins rather than the superficial ones, 
to preserve heat in your core (torso, neck and head), as 
described in Venous Blood Return on page 203.  

When your venous blood return shifts from the 
superficial to your deep veins, the volume inside your 
heart, arteries and veins decreases. The amount of blood 
it takes to fill your heart, arteries and veins is less.

Your kidneys sense this and make lots of urine, 
decreasing your blood volume. This dehydrates you 
further.

1 Please do not use this to say that we recommend putting hypother-
mic patients in a large kettle of Cioppino or Bouillabaisse. See: https://
en.wikipedia.org/wiki/Fish_stew

And if you actually get hypothermic, the cold starts 
affecting your kidneys. Even if your kidneys want to 
hold onto fluid as you’re really dehydrated, being cold 
prevents them from doing so, so you get even more 
dehydrated.2

Assume anyone who is cold-stressed or hypothermic 
is dehydrated and needs fluids as well as food to gener-
ate warmth. 

Ref lex Blood Vessel Expansion
 Field II 

As we discussed back in Venous Blood Return on page 
203, when you’re hot, the blood vessels on the back of 
your hand expand so that they help you lose excess heat. 
When you’re cold, they contract to preserve heat.3

But if you’re cold, and the veins on the back your 
hand aren’t showing, there’s a way to make them pop up. 
All you have to do is stick your hand in hot water for a 
minute or two. By a local reflex, those superficial veins 
will expand. It makes sense: your body wants to suck up 
that heat and get it back to the core. 

Nurses and paramedics wanting to start an IV on a 
hand or arm without any visible superficial veins will 
often try to warm it up. Rubbing the hand or arm with a 
warm hand it most common, but sometimes people put 
a hot pack on the arm for a few minutes before trying 
to start an IV. (These days, people are more and more 
using an ultrasound to find the veins; but even with an 
ultrasound, heat helps, as a bigger target is always easier 
to hit.)

Rewarming Shock
 Field II 

Assume: 
 ◆ You are hypothermic and none of those veins are 

showing on the back of your hands or the top of your 
feet

 ◆ You are dehydrated
 ◆ Someone applies heat to your entire body by dumping 

you in a hot tub

2 If you’re a medical student, you are expected to use long and 
esoteric words, so you should call the combination of the cold vasocon-
striction (vaso- = blood vessels, -constriction = contracting, getting 
smaller), decreasing the blood vascular space, (vascular = having to 
do with blood vessels) resulting in a relative hypervolemia, (hyper- = 
above or bigger, -vol- = volume, and -emia = blood)  and direct effects 
of cold on the kidneys, as cold diuresis, not “peeing a lot.”
3 We try to keep the long medical words in sidebars and footnotes 
where those writing tests will miss them. But if you’re a medical 
student, you also need to know the term vasodilation. Vaso- = blood 
vessels, -dilation = expanding. 

https://en.wikipedia.org/wiki/Fish_stew
https://en.wikipedia.org/wiki/Fish_stew
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Well, what’s going to happen is that, by that local 
reflex, the entire volume of your heart+arteries+veins is 
going to suddenly increase, and you’re not going to have 
enough blood to fill that volume. Which means you’re 
now in shock. And your heart is not pumping enough 
blood to vital organs. This can kill you. This is rewarm-
ing shock.

If someone’s started a couple of IVs and is dumping in 
warm IV fluid as fast as they can, this can easily coun-
teract your rewarming shock. So in a hospital setting 
or similar with warm IVs available, it might not be bad 
to dump you in a hot tub. (Not that I’ve ever worked in 
an Emergency Department with a hot tub; maybe that’s 
something they have at rich hospitals in California?)

Afterdrop
 Field II 

Those same people who say “don’t rewarm in the field!” 
also cite a problem called afterdrop.

Afterdrop is very easy to understand. It’s when you’re 
hypothermic, and someone starts rewarming you, and 
even after they start rewarming you, your core tempera-
ture continues to drop.1

When I first heard about this concern, my first 
response was “duh!” Suppose you take a large bag of 
Jello that is at room temperature, put it in the freezer for 
half an hour, and then bring it out to thaw. The outside 
is frozen, and the center is at room temperature. But 
even as the warmth of room temperature is working its 
way towards the center, that ring of cold underneath it is 
still working its way to the center, so you will see after-
drop even as the bag of Jello is sitting on your counter 
warming up. (Yes, someone has published a study that 
shows this.2)

But there is a real concern that, as we’re adding heat 
or rewarming, we prevent as much afterdrop as possible. 
The colder the heart, the more likely it will go into a 
ventricular fibrillation cardiac arrest. 

So if you have a big heat debt (see Heat Debt and Core 
vs Periphery on page 202) and your arms and legs are 
very cold, we shouldn’t add heat to them, as that might, 
by that reflex blood vessel enlargement we just dis-
cussed, send colder blood back to the heart.

If you’re in a hot tub in California being rewarmed, 
you could just hold your arms and legs up out of the hot 
tub to prevent this from happening. 

1 The usual way to measure core temperature during rewarm-
ing is with a temperature probe down your esophagus (“Swallow!” 
“Swallow!) or inserted far up your rectum. This may help convince you 
to always have a duvet in your SAR pack; see Duvet on page 134.
2 Webb, P. (1986). “Afterdrop of body temperature during rewarm-
ing: an alternative explanation.” J Appl Physiol 60(2): 385-390. https://
pubmed.ncbi.nlm.nih.gov/3949643/

If you’re in the field, and a SAR team just reached 
you, they can insulate your whole body as best they can, 
and then apply heat just to your core: the front your 
chest and your armpits. That will prevent afterdrop as 
much as possible. (We will discuss hot packs in Personal 
Wilderness First Aid/Medical Kits on page 275.)

The Literature Says
 Field II 

As limited as the medical literature about field rewarm-
ing might be, a high-quality article in the medical 
literature3 supports that maxim we gave you at the 
beginning: “Unless you have a hot tub in your pack or 
ambulance, add as much heat to hypothermic patients 
as you can; it won’t be enough to cause rewarming 
shock.” 

Here is the abstract of the article:

Background: Optimal prehospital management 
and treatment of patients with accidental hypother-
mia is a matter of frequent debate, with controversies 
usually revolving around the subject of rewarming. 
The rule of thumb in primary emergency care and 
first aid for patients with accidental hypothermia 
has traditionally been to be refrain from prehospital 
active rewarming and to focus on preventing further 
heat loss. The potential danger of active external 
rewarming in a prehospital setting has previously 
been generally accepted among the emergency 
medicine community based on a fear of potential 
complications, such as “afterdrop”, “rewarming 
syndrome”, and “circum-rescue collapse”. This has led 
to a reluctancy from health care providers to provide 
patients with active external rewarming outside the 
hospital. Different theories and hypotheses exist for 
these physiological phenomena, but the scientific 
evidence is limited. The research question is whether 
the prehospital use of active external rewarming is 
dangerous for patients with accidental hypother-
mia. This systematic review intends to describe the 
acute unfavourable adverse effects of active external 
rewarming on patients with accidental hypothermia. 

Methods: A literature search of the Cochrane 
Library, MEDLINE, EMBASE, the Cumulative Index 
to Nursing and Allied Health Literature (CINAHL], 
and SveMed+ was carried out, and all articles were 
screened for eligibility. All article formats were 
included.

3 Mydske, S. and O. Thomassen (2020). “Is prehospital use of active 
external warming dangerous for patients with accidental hypothermia: 
a systematic review.” Scand J Trauma Resusc Emerg Med 28(1): 77. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7419182/

https://pubmed.ncbi.nlm.nih.gov/3949643/
https://pubmed.ncbi.nlm.nih.gov/3949643/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7419182/
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Results: Two thousand three hundred two articles 
were screened, and eight articles met our search cri-
teria. Three articles were case reports or case series, 
one was a prospective study, two were retrospective 
studies, one article was a literature review, and one 
article was a war report from the Napoleonic Wars. 

Conclusions: One of the main findings in this 
article was the poor scientific quality and the low 
number of articles meeting our inclusion criteria. 
When conducting this review, we found no scientific 
evidence of acceptable quality to prove that the use of 
active external rewarming is dangerous for patients 
with accidental hypothermia in a prehospital setting. 
We found several articles claiming that active exter-
nal rewarming is dangerous, but most of them do not 
cite references or provide evidence.

Assessing for Hypothermia
 Field II 

When you’re faced with someone, search subject or 
team member, who has been exposed to cold, you 
should assess whether the patient is:

 ◆ Cold-stressed and in heat debt (see Heat Debt and 
Core vs Periphery on page 202)

 ◆ Mildly hypothermic

assess consciousness, movement, shivering, alertness: 
note whether normal, impaired/no function

See the graphic Assessing Hypothermia (L still working 
on it) on page 232.1

Treating Cold Stress and Hypothermia
 Field II 

We covered hypothermia recognition and prevention 
at the beginning of the chapter. Here, we will review 
wilderness first aid for patients, whether being rescued 
by you or members of your team who have become 
hypothermic or in danger of becoming hypothermic.

1 This reflects the Revised Swiss System for grading hypothermia in 
the field: “since shivering has high variability amongst individuals, it 
is not used as a stage-defining sign, although it can provide important 
information regarding the status of thermogenesis. Thirdly, instead 
of a core temperature range, the revised system estimates the level of 
risk of cardiac arrest due to hypothermia.” Musi ME, Sheets A, Zafren 
K, et al. Clinical staging of accidental hypothermia: The Revised 
Swiss System: Recommendation of the International Commission 
for Mountain Emergency Medicine (ICAR MedCom). Resuscitation 
2021;162:182-7. https://www.resuscitationjournal.com/article/
S0300-9572(21)00096-4/fulltext

Principles for Treating Hypothermia
 Field II 

We will discuss details how to assess and treat cold 
patients in a bit, but at the outset, there are a few very 
important principles 

 ◆ The colder patients are, the slower you can evacuate 
them but more gently you should evacuate them. A 
bump can send a cold heart into cardiac arrest.2

 ◆ Treat cold patients with warming to the upper trunk: 
hot packs on the chest and in the armpits are good.

 ◆ Avoid burns: 
 ◆ Follow the heat source guidelines. They often 

say “do not apply directly to skin,” so leave at 
least a baselayer between the heat source and the 
patient’s skin.

 ◆ Monitor for excessive skin redness that could be 
the beginning of a burn.

Cold Stress 
 Field II 

Dealing with cold stress (nobody’s hypothermic yet, 
just really cold, with a big head debt; see Heat Debt 
and Core vs Periphery on page 202) depends on who’s 
cold-stressed: just a patient or one member of your field 
team, or the whole team.

If it’s the whole team, you can think of it more as a 
survival situation, and we’ve already covered this back 
in that Dolly Sods backpacking story at the beginning 
of the chapter, in General Approach to a Wilderness 
Emergency on page 14.

But what if it’s just a single patient or member of your 
team? Maybe someone who: 

 ◆ Started off with a low energy level by not eating 
breakfast this morning

 ◆ Is just recovering from being ill and whose resistance 
to cold is low

 ◆ Doesn’t have adequate warm clothing

In that case, the recommendations of the Wilderness 
Medical Society,3 with which all of our recommenda-
tions will be consistent, are:

 ◆ Reduce heat loss (seek shelter, add dry clothing)
 ◆ Give high-calorie food and drink
 ◆ Exercise to warm up

(This applies to a search subject you’ve just found.)

2 Specifically, ventricular fibrillation.
3 Zafren, K., et al. (2014). “Wilderness Medical Society Practice 
Guidelines for the Out-of-Hospital Evaluation and Treatment of 
Accidental Hypothermia.” Wilderness Environ Med 25(4): 425-445. 
https://www.wemjournal.org/article/S1080-6032(14)00283-X/fulltext

https://www.resuscitationjournal.com/article/S0300-9572(21)00096-4/fulltext
https://www.resuscitationjournal.com/article/S0300-9572(21)00096-4/fulltext
https://www.wemjournal.org/article/S1080-6032(14)00283-X/fulltext
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Everybody ransacks their packs for an item of cloth-
ing to loan to the cold person, and for high-calorie 
snacks, and water to give to the cold person.

If you carry heat packs in your SAR pack, you may 
want to use one or more of them to warm up the cold 
person. If you have a bothy bag (see Bivvy Sacs and 
Bothy Bags on page 171) or similar shelter, it may be 
worth using it to share body warmth. 

Once you’ve got the search subject or team member 
bundled up and full of food and fluid, and it’s starting to 
take effect, you have to make a decision.

For a search subject, should you walk out or ask for 
a team with a litter for a carry-out? If it is likely that the 
search subject can walk out with assistance, that fulfils 
the last bullet point of “exercise.”  

If it’s a cold team member, should you continue with 
the task or head back to Base? Either one fulfils that last 
bullet point of “exercise.” 

If you’re the field team leader, you have the authority 
and responsibility to make the decision. Since you know 
more about the situation than people at Base, it’s your 
call, because this is part of field team leadership, which 
is a form of distributed leadership. You make the call, 
then inform Base. (For more about field team leader-
ship, see Chapter 4: Leadership and Followership.)

But, in accordance with the guidance in that chap-
ter, it should be a shared decision involving the whole 
team, especially including the cold team member. And 
depending on the urgency of you task, you may want 
to involve the people at Base; you don’t have to, but it’s 
probably a best practice.

The Revised Swiss System for grading hypothermia 
in the field, without a thermometer, parallels the AVPU 
system for assessing responsiveness that 

Stage 1 (Alert)
 Field II 

If the person is just chilled of mildly hypothermic, the 
person should still have a normal level of alertness.

Stage 2 (Verbal)
 Field II 

Stage 3 (Pain)
 Field II 

Stage 4 (Unresponsive) 
 Field II 

There is a saying that “Nobody is dead until they are 
warm and dead.” That’s not true, there are plenty of cold, 
dead bodies in the morgue. 

But this aphorism captures the idea that people who 
are severely hypothermic may appear dead. But even 
though they appear dead, they may respond to resusci-
tation and warming, and recover completely. 

How do you tell the difference if you find someone 
who is cold and unresponsive?

First, check for a pulse. Standard CPR training says 
to check for a pulse 5-10 seconds but no more. But even 
the American Heart Association (AHA) says that for a 
severely hypothermic patient, you should check for a 
full minute: 60 seconds.

If the patient has a pulse, then the patient is not dead. 
Duh. 

You can also supplement that (very long) 60-second 
pulse check by checking for breathing. If you can’t feel a 
pulse (maybe you’re not good at finding a carotid pulse, 
or maybe your fingers are cold and numb), but the 
patient is breathing, then the patient is not dead. Again, 
duh.

Traditional CPR methods of “look, listen and feel” 
is hard if the patient is in winter clothes. And cutting 
clothes off a hypothermic patient in the field will likely 
make the patient colder: not a good thing. 

You can employ and ancient but effective method 
for checking for breathing instead: hold a mirror up in 
front  of the patient’s nose and mouth. If you see peri-
odic fogging and unfogging of the mirror, the patient is 
breathing. Some people carry survival signal mirrors, so 
a mirror might be available, though deep in someone’s 
pack. You can also substitute a pair of sunglasses, regu-
lar glasses, or even a watch face. 

If the patient is breathing, or has a pulse, even if 
it’s really slow and weak, don’t start external cardiac 
compression. 

Why? Because as we mentioned at the outset, a cold 
heart can go into ventricular fibrillation easily, and we 
think (we’re not sure but we think) that doing external 
cardiac compression can put a beating heart into a ven-
tricular fibrillation cardiac arrest1 and stop beating and 
stop pumping blood.

But, you may ask, isn’t external cardiac compression 
a replacement for a beating heart pumping blood? Yes, 

1 Medical students: Cardiac arrest means that the heart has stopped 
pumping blood. This can be because the heart is not doing anything: 
we call that asystole. It can be that the heart, instead of pumping 
blood in an organized fashion, is quivering like a bowl of Jello that 
you’re shaking, and we call that ventricular fibrillation. Ventricular 
fibrillation is the most common cause of cardiac arrest, but as a heart 
in ventricular fibrillation finally dies, it stops altogether and is then 
in asystole. All of the hearts in the morgue are (we hope) in asystole. 
The heart can also get into such a fast rhythm that the heart doesn’t 
have time to fill, and it can’t pump properly. The most common such 
tachyarrythmia (which means “fast bad heart rhythm”) is called ven-
tricular tachycardia. The common term “heart attack” can mean either 
a cardiac arrest or a blocked coronary artery, one of the arteries that 
supplies blood to the heart.
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but compared with even a poorly-beating or slowly 
beating heart, external cardiac compression is not nearly 
as good. Even perfect external cardiac compression gets 
you only maybe a third of a heart’s normal pumping 
action. So, doing external cardiac compression on some-
one with a beating heart can change things from bad to 
worse: the heart goes from pumping to cardiac arrest 
and then to not pumping. 

Again, if you can’t feel a pulse, is it:
 ◆ Because your fingers are so cold that you probably 

couldn’t feel a pulse in a totally warm patient?
 ◆ Is it because you haven’t practiced palpating a carotid 

pulse for years? Or ever? Now is a good time to prac-
tice on your friends or family.

 ◆ Is it because the patient is so hypothermic and has 
such a slow and weak pulse that, even if your fingers 
were warm, you wouldn’t be able to feel it?

 ◆ Or is it because the patient really is dead?

In hypothermia, “really dead” is not as simple as it 
sounds. Because if your body is very cold, your metabo-
lism is very slow, and even if your heart stops pumping 
blood, you can survive it for a much longer time than 
when your core temperature is normal.  

A basic reason for learning CPR is that, if you have 
a cardiac arrest, you need CPR right away, or in 4-6 
minutes your brain and heart start irreversibly dying. 
And is someone starts CPR on you in a minute or two, 
and then a few minutes later, someone can use an AED 
(Automated External Defibrillator) on you, then you 
just might survive. It’s not likely, but certainly people do 
survive when CPR and AED are quickly provided.

But that 4-6 minutes is for warm people. Profoundly 
hypothermic patients can survive much longer periods 
without cardio-pulmonary resuscitation.

Which means that if you can’t detect a pulse, and the 
patient is profoundly hypothermic and in cardiac arrest, 
you can start CPR and do it for a long time, even with 
long interruptions, and the patient might still recover 
completely. Even if the patient is in ventricular fibrilla-
tion cardiac arrest, and it takes hours to get the patient 
warmed up enough that an AED or other defibrillator 
works. (When hearts are really cold, an AED probably 
won’t work; you need to warm up the heart first.)

It’s not a sure thing by any means, but it’s possible. 
By this point, you’re probably thinking, “Do I really 

need to do CPR on every cold, dead body that I find?” 
No. There are various criteria for not trying to resusci-
tate a cold, apparently dead body. 

In the Mountain Emergency Medicine textbook of the 
International Commission for Alpine Rescue Medical 
Commission (ICAR MedCom), they give criteria for not 
trying to resuscitate that patient/body:

In mountain rescue, cardiopulmonary resuscita-
tion (CPR) may be withheld or terminated in a 
victim with absent vital signs when: 

 ◆ The risk to the rescuer is unacceptable
 ◆ The rescuer is exhausted
 ◆ In extreme situations in which CPR is not possible 
 ◆ When there is decapitation or truncal transection1 
 ◆ When the body is incinerated, decomposing or 
frozen solid

 ◆ An avalanche victim is in asystole2 with an 
obstructed airway and a burial time >60 min. 

CPR may be terminated when all of the following 
criteria apply: 

 ◆ Unwitnessed loss of vital signs with no return of 
spontaneous circulation (ROSC) during 20 minutes 
of CPR

 ◆ No shock advised at any time by automated 
external defibrillator (AED) or only asystole on the 
electrocardiogram (ECG), and no hypothermia or 
other special circumstances warranting extended 
CPR

 ◆ In situations in which transport is not possible, 
mitigation of special circumstances is not possible, 
and further resuscitation is futile. 

Medical directors of mountain rescue teams should 
interpret these recommendations in the context of 
regional conditions and laws and create team-specific 
training and protocols for determining when to with-
hold and terminate CPR in a victim with absent vital 
signs.

The Wilderness Medical Society Clinical Practice 
Guidelines for the Out-of-Hospital Evaluation and 
Treatment of Accidental Hypothermia: 2019 Update3 
states:

Many of the usual indicators of death, such as 
fixed, dilated pupils and apparent rigor mortis,4 
are unreliable in hypothermic patients. Dependent 
lividity5 is an unpredictable indicator of death in 
hypothermia.…

1 Decapitation: head is separated from the body. Transection: the 
body is in two pieces
2 Asystole means no heartbeat even when checked with a cardiac 
monitor.
3 https://www.wemjournal.org/article/S1080-6032(19)30173-5/fulltext
4 Rigor mortis is stiffness of a body such that you can’t bend joints 
such as the elbow or knee. 
5 Dependent lividity is blood accumulation in the lower part of a dead 
body, looking like a big red bruise.

https://www.wemjournal.org/article/S1080-6032(19)30173-5/fulltext
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General contraindications to attempted resuscita-
tion in the field include obvious fatal injuries, such as 

 ◆ Decapitation
 ◆ Open head injury with loss of brain matter
 ◆ Truncal transection
 ◆ Incineration
 ◆ A chest wall that is so stiff that compressions are 
not possible

That guideline also recommends 
that when doing CPR for a hypo-
thermic patient, you should do 
external cardiac compression and 
rescue breathing (artificial respira-
tion) at a normal rate. 

If you end up doing CPR on a 
hypothermic patient, you (well, 
likely not you as you’re doing CPR, 
but someone on the team) should:

 ◆ Figure out where the nearest 
LZ (landing zone) for a helicopter 
might be

 ◆ Request an EMS helicopter
 ◆ In the request for a helicopter, 

note that you are doing CPR on a 
severely hypothermic patient, and 
thus the patient probably needs to 
go to a big hospital with 24-hour 
cardiac bypass/extracorporeal 
membrane oxygenation (ECMO) 
as those are the ways that such a 
patient might best survive in good 
shape

Frostbite 
 Field II 

There are different degrees of frost-
bite, and things that are related to 
frostbite but not, officially, frost-
bite. .

Frostnip

Trench Foot

Trench foot1 looks and feels much like frostbite of your 
feet. However, trench foot occurs at temperatures above 
freezing, but when your feet are continuously cold and 
wet.

It is probably caused by reflex spasm of blood vessel 
walls, leading to decreased blood circulation.2 Trench 
foot may be associated not only with wet, cold feet, but 
also with damage from marching, or long, cold, wet 
search and rescue tasks. Another contributor to trench 
foot might be swollen feet leading to tight boots and 
poor circulation on that basis. 

With trench foot, due to the decreased blood flow, 
your feet become numb and feel “wooden.” If this lasts 
for many hours, your feet swell. After they rewarm, 
your feet become red, hot, and painful, sometimes 
with increased foot pulses. In bad cases you will get 
blisters, and your feet will look like mildly frostbitten 
and rewarmed foot, but the heat and warmth is more 
notable. The final phase is healing, which may last for 
weeks. Cold sensitivity and pain may linger for years.

One hot July, I walked into a room in our Emergency 
Department and, as I paused at the doorway, I saw a 
young woman lying on the gurney with her right foot 
elevated on a pillow. Her right big toe was swollen, and 
so bright red that I could stand there and see the red 
pulsing in time with her heartbeat. 

After introducing myself, I said, “that toe looks like 
trench foot. Have you been traveling to anyplace cold?” 
“No,” she said. After more discussion,  I found out that 
she worked at Wholey Seafood, where she was in and 
ouut of the walk-in freezer

Since wilderness search and rescue situations are in 
some ways similar to battle, we might take heed from 
the experiences of World Wars I and II. In 1944, General 
Patton remarked that he had more casualties from 
trench foot than from the German army.3 

You do have that pair of clean, dry socks in a plastic 
zip lock bag in the bottom of your pack, right?

1 Medical students: call this non-freezing cold injury. People also used 
to differentiate between trench foot and immersion foot, but now it’s all 
just NFCI.
2 Medical students: call this vasoconstriction leading to ischemia.
3 1. Haller Jr JS. Trench foot--a study in military-medical respon-
siveness in the Great War, 1914-1918. Western Journal of Medicine 
1990;152:729. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1002454/

 

Chilblain

First, it is chilblain, not 
chilblains or chillblain. 
You don’t need to 
know this as it’s not 
(a) wilderness-specific 
and (b) not a first aid 
problem. Which is why it 
doesn’t get a section of 
its own in the main text. 
But since some people 
teach it in wilderness 
first aid along with frost-
bite, and we wanted you 
to have some good basic 
information on it. 

It is a chronic red, 
inflamed rash, usu-
ally of the face and the 
back of the hands, from 
prolonged exposure to 
nonfreezing cold. I saw 
a young girl who got it 
from, in the middle of 
the winter, taking off 
her gloves as she was 
waiting for the school 
bus. Because being on 
her cellphone was more 
important than keeping 
the back of her hands 
from getting recurrent 
frostnip, which is likely 
the cause of chilblain. 
My interventions? (a) 
have her puncture some 
prescription nifedipine 
capsules and use the gel 
inside on the back of her 
hands twice a day, and 
(b) have her mom get 
her some touchscreen-
compatible gloves. 

For more good informa-
tion on this chronic 
condition, except for 
getting the name wrong, 
see: https://en.wikipedia.
org/wiki/Chilblains

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1002454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1002454/
https://en.wikipedia.org/wiki/Chilblains
https://en.wikipedia.org/wiki/Chilblains
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Lightning Injury 
 Field II 

We discuss lightning awareness and safety in Lightning 
on page 104.

Here, we are talking about what to do when you are 
faced with someone who was struck by lightning or 
injured by a nearby lightning strike.

First, scene safety. People say “lightning never strikes 
twice in the same spot.” Well, that’s bogus, tall buildings 
have lightning rods1 on them that get struck by lightning 
over and over, that’s why they have lightning rods. 

But, unless you’re on the top of a pointy peak, or 
under a single tree on top of a hill in the middle of a golf 
course, lightning probably won’t strike again in the same 
place right away. And, once the lightning strike is done, 
neither the scene nor anyone injured near the strike 
poses an electrical danger to anyone rendering first aid. 
If the lightning struck a tree, though, check the tree for 
loose branches that might come down on top of you. 

Assessing lightning-strike victims is a bit different 
than the usual triage – determining who to try to assess 
and treat first – and primary survey and secondary 
survey.  

That’s because, even if people’s heart is still beating, 
the electrical shock of a lightning strike may:

 ◆ Cause your blood vessels to go into spasm so that, 
even if your heart is beating, nobody can feel a pulse, 
even at the carotid artery.

 ◆ Temporarily paralyzes the muscles of your iris: the 
blue or brown part of the eye. That makes the pupils 
– the black hole in the center of your iris – very big, 
and prevents the pupil’s normal response to light of 
getting smaller.2 This is mostly seen in dead people or 

1 https://en.wikipedia.org/wiki/Lightning_rod
2 Medical students: you should memorize the phrase fixed and dilated 
or perhaps dilated and fixed, although I’ve heard the first phrase much 
more often, to describe these pupils. When someone with a brain 
injury has a fixed and dilated pupil, even just on one side, that’s a very, 
very bad sign. On the other hand, I was working in the ED one day 
and an ICU nurse came into the ED, briskly walked up to me, grabbed 
me by both shoulders and said, “Dr. Conover! Help me! I am stroking 
out!” (She didn’t know that I insist on people in the ED calling me 
Keith rather than “Dr. Conover”;  you can learn why in Chapter 4: 
Leadership and Followership.) Now this was the first time something 
like that had happened to me, someone walking up to me with a 
normal gait, normal facial symmetry and arms and legs obviously 
working fine. I looked at her a bit skeptically and said, “Now why do 
you think you’re having a stroke?” “Look, my left pupil is fixed and 
dilated!” I looked and said, “Yes, it does look that way. Have you been 
putting eyedrops in any patients’ eyes?” She was taken aback by this 
and looked confused. “Um… no…” “Did you put a Transderm-Scop 
patch on anyone recently?” She looked shocked. “Yes…” “Then go 
wash your hands over there right now.” “I’m having a stroke and you’re 
telling me to wash my hands?!?!” “Did you read the instructions on 

those with really bad brain injuries.
 ◆ Temporarily interferes with the part of your brain 

that tells you to breathe.
 ◆ May cause your to have  cardiac arrest. This can be 

from:
 ◆ Ventricular fibrillation3 that needs to be defibril-

lated with an Automated External Defibrillator or 
other defibrillator.

 ◆ Complete stoppage of the heart rhythm (asys-
tole) that tends to recover if you provide artificial 
respiration for long enough: sometimes minutes 
or even hours. The asystole (stopped heart) caused 
by a lightning strike reportedly tends to recover 
to a normal rhythm, if you can provide CPR long 
enough. 

And, after a lightning strike with multiple people 
injured, there is a bit of what some call a “reverse triage” 
because:  

 ◆ Those who show signs of life will probably recover, 
and, unless they have another injury like arterial 
bleeding (unlikely), have no need for immediate 
lifesaving intervention. That means you can focus 
instead on those who seem to be dead, even to the 
point of doing CPR or artificial respiration.

 ◆ Those who seem dead may need CPR or artificial 
respiration to survive, and have a much better chance 
of survival after basic CPR or artificial respiration 
than other victims of cardiac arrest.

So: go to those who appear dead first, and check for a 
pulse. If there is no pulse, start full CPR. Although we 
worry about external cardiac compression sending a 
hypothermic heart into ventricular fibrillation, this is 
not a concern with a lightning-strike casualty. Even if 
you have to do CPR for a long time, survival is possible. 
If the patient is in asystole (no heartbeat), this tends 
to recover to a normal heart rhythm if you keep doing 
artificial respiration long enough.

If there is a pulse, open the airway and start artificial 
respiration (rescue breathing), as this can help prevent a 
secondary ventricular fibrillation cardiac arrest. 

For artificial respiration, you can do mouth-to-mouth 
or mouth to pocket mask or CPR shield ventilation.4 

the patch?” “No…” “The glue on it has a loading dose of scopolamine 
in it, and if you get it on your fingers and then rub your eye, you end 
up with a fixed and dilated pupil. Don’t get me wrong, those patches 
are great for motion sickness, and my wife and I have both used them 
in the past. But after you put one on, you have to wash your hands 
thoroughly. Now, go wash your hands!” 
3 Ventricular fibrillation is a disorganized quivering of the heart that 
prevents it from pumping blood normally.
4 A pocket mask is something you might want to have in your 
wilderness first aid kit; a smaller alternative that you can carry on your 
keychain all the time is a small CPR shield.

https://en.wikipedia.org/wiki/Lightning_rod


244   

First Aid        Stress Management        Stress Reactions 

Again, you may need to provide artificial respiration for a 
long time.

For more on triage in general, see Triage on page 
213.

Submersion 
 Field II 

 ###

Common Medical Problems 
 Field II 

Stress Management 
 Field II 

Search and rescue can be hazardous to your mental 
health. Dealing with the time pressures of a search and 
rescue training and operations, dealing with turf wars or  
interpersonal relations with other SAR people or orga-
nizations, dealing with finding dead people or having 
them die during rescue… it can all add up. 

U.S. National Suicide Prevention 
Hotline: 1-800-273-8255

Beginning July 16, 2022, dialing “988” will route 
calls to the National Suicide Prevention Lifeline

If your SAR team wants to work with an organization 
that helps your team deal with these stresses, you might 
want to contact the Responder Alliance.1

Stress Reactions
 Field II 

You can shrug off most of the mental stresses of search 
and rescue. Or they will resolve after a few relatively-
sleepless nights. 

But sometimes, the stress will result in what we call 
an immediate stress reaction. Some things are particu-
larly stressful, enough that we call these type of inci-
dents critical incident stress and the process of dealing 
with them Critical Incident Stress Management (CISM). 
These include:
 • The serious injury or death of an emergency services 

1 https://www.responderalliance.com

worker in the line of duty;
 • The serious injury or death of a bystander from an 
emergency services operation;
 • Multiple deaths or serious injuries;
 • Serious injury or death of a child or infant;
 • Any situation that attracts an unusual amount of atten-
tion from the media;
 • Any loss of life after extraordinary and prolonged search 
and rescue efforts; and,
 • Any situation that is charged with emotion and that 
causes an emotional response that is beyond the normal 
coping mechanisms of emergency services workers.

It’s important to recognize that an immediate stress 
reaction is a normal reaction of a normal mind to an 
abnormal situation. An immediate stress reaction is not 
a sign of psychological weakness or chronic psychiatric 
problems. Simply knowing this helps prevent immediate 
stress reactions from progressing to post-traumatic stress 
disorder. If your immediate stress reaction is severe or 
not improving, or lasts longer than a month, seek pro-
fessional counseling. 

An immediate stress reaction is a normal reaction 
of a normal mind to an abnormal situation.

Immediate stress reactions may include physical, 
emotional, cognitive, and behavioral components; you 
may suffer any of the signs and symptoms listed below. 

You generally get an immediate stress reaction at time 
of the incident or within 24 hours. 

Your physical symptoms may include: 
 ◆ Profound fatigue and weakness
 ◆ Fine shaking of your hands2 or muscle twitches
 ◆ Sweating even when you’re not hot3

 ◆ Fainting4

 ◆ Nonspecific lightheadedness

2 Medical students: call this fine tremor.
3 Medical students: do not call this “sweating” but instead show off 
your knowledge of medical lingo by calling it diaphoresis. Remember, 
doctors get paid by the syllable with extra credit for Latin and Greek 
roots.
4 Medical students: call this orthostatic hypotension (low blood pres-
sure when you stand up, sometimes leading to unconsciousness that 
you should call syncope) or neurocardiogenic syncope. We used to call 
neurocardiogenic syncope vasovagal syncope but we replaced it with 
a longer and therefore better-paying term. If you need to explain this 
to a non-medical person, you say: “it simply means that when some 
people see blood, get a shot, or get bad news, all of their blood goes 
to their toes and none to their head and then they get shaky, sweaty, 
lightheaded and then pass out. (P.S., If you’re coming to Pittsburgh for 
medical school, residency or fellowship, we don’t use the term “pass 
out.” Instead, the proper term is “done fell out.” To understand patients 
telling you things like “I have high blood, low blood, and sugar, and 
I was running the sweeper to ridd up the house; I started getting 
wifty and rifting a lot and then done fell out…” you need to learn the 
local language. See: http://www.pittsburghese.com/ and https://pitts-
burghspeech.pitt.edu/PittsburghSpeech_PgheseOverview.html.

https://www.responderalliance.com
http://www.pittsburghese.com/
https://pittsburghspeech.pitt.edu/PittsburghSpeech_PgheseOverview.html
https://pittsburghspeech.pitt.edu/PittsburghSpeech_PgheseOverview.html
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 ◆ Nonspecific headache
 ◆ Difficulty focusing your eyes
 ◆ Nonspecific difficulty hearing
 ◆ A feeling of a racing or irregular heartbeat1

 ◆ Shortness of breath2 and chest pain with or without 
hyperventilation

 ◆ Nausea, vomiting, diarrhea, or abdominal pain
 ◆ A sensation of a lump in your throat3

Emotional symptoms may include: 
 ◆ Anticipatory or generalized anxiety (anxiety about 

the future, or unconnected with any present danger 
or thing to fear)

 ◆ Strong fear or even panic reactions
 ◆ Psychological shock (described later) 
 ◆ Survivor guilt uncertainty (guilt over surviving when 

others have died)
 ◆ Acute grief reactions
 ◆ Depression
 ◆ Intensified or inappropriate emotional reactions to 

normal occurrences

Cognitive symptoms may include:
 ◆ Blaming others (sometimes even those who are logi-

cally blameless) for the critical incident
 ◆ Generalized confusion
 ◆ Inability to concentrate
 ◆ Inability to perform simple calculations
 ◆ Poor attention span
 ◆ Memory lapses
 ◆ Inability to find the right words4

 ◆ Inability to distinguish the difference between seri-
ous and trivial concerns

 ◆ Inability to make decisions; and
 ◆ Greatly increased (or greatly decreased) alertness and 

awareness of surroundings

Behavioral symptoms are relative to your normal 
behavior, and may vary widely; they include: 

 ◆ Changes in normal activity patterns 
 ◆ Changes in speech patterns
 ◆ Withdrawal
 ◆ Irritability and angry outbursts
 ◆ Increased suspicion and attention to one’s environ-

ment or even outright paranoid behavior5

1 Medical students: call this palpitations. 
2 Medical students: call this dyspnea, and if it occurs not at rest 
but only when exerting yourself, dyspnea on exertion. To show that 
even doctors get tired of using long terms, or maybe have trouble 
pronouncing them when sleep-deprived,  and like TLAs (three-word 
acronyms), you can shorten that last term to DOE.
3 Medical students: call this globus hystericus.
4 Medical students: call this anomia.
5 Medical students, clinical psychology students, and social work 
students: call this hypervigilance.

 ◆ Changes in interactions with others (such as your 
spouse, friends, or team members)

 ◆ An increase or decrease in your appetite or alcohol 
consumption

 ◆ Sleep disturbances, including 
 ◆ Early morning awakening
 ◆ Early insomnia (can’t get to sleep)
 ◆ Hypersomnia (can’t wake up in the morning and 

have to sleep a lot
 ◆ Generalized fatigue 
 ◆ (Flashbacks are more common in delayed stress 

reactions and post-traumatic stress disorder = 
PTSD)

 ◆ Visits to health professionals for seemingly minor or 
even nonexistent problems6

Again, the very most important thing about an imme-
diate stress reaction that an immediate stress reaction 
is a normal reaction of a normal mind to an abnormal 
situation. And, if your immediate stress reaction is 
severe or not improving, or lasts longer than a month, 
seek professional counseling. The goals of such counsel-
ing are (a) to shorten the stress reaction, (b) to lessen 
the symptoms, and (c) to prevent post-traumatic stress 
disorder (PTSD).

If an immediate stress reaction lasts for more than 
three weeks, we call it a Delayed Stress Reaction. Delayed 
stress reactions sometimes persist for months or years.

Sometimes the symptoms of your delayed stress 
reaction are continuous. Other times, your symptoms 
pop up unexpectedly, often after a “trigger” stimu-
lus. The “trigger” is, at some level, reminiscent of the 
critical incident. The trigger may seem trivial: a par-
ticular smell, a particular street corner or trail, or a 
particular grocery-store vegetable or a particular type 
of tree. Symptoms of a delayed stress reaction include 
behavioral, cognitive, physical, or emotional symptoms 
as described above for immediate stress reactions, 
particularly sleep disturbance, but also:

 ◆ A limited range of emotions, compared with normal7

6 Medical students: if you see someone very concerned about 
something that seems very trivial, don’t blow them off (disregard their 
distress). I once saw a very intelligent, nicely-dressed and otherwise 
very appropriate woman who came in complaining about pain in her 
right wrist. She was very vague about the quality and severity of the 
pain and wouldn’t meet my eyes. I examined her wrist, X-rayed it, and 
then confronted her. “Ma’am, I think your wrist is fine. I think there is 
some other problem. Are you depressed?” She looked me in the eyes 
for the first time. “YES! I was just embarrassed and didn’t want to say 
anything about it because I’m normally a very strong person. In fact, 
if I couldn’t work up the gumption to tell you about it, or if you hadn’t 
asked, I was going to walk out of there and shoot myself.” I asked for 
a sitter to stay with her, took the Smith and Wesson .38 Police Special 
revolver she had in her purse and turned it over one of the hospital 
police officers, and arranged to admit her to our psychiatric unit.
7 Medical students, clinical psychology students, and social work 
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 ◆ A sense of detachment from normal life events1

 ◆ Persistent guilt over survival (when others didn’t 
survive)

 ◆ Recurrent dreams, or intrusive waking images, about 
the incident (“flashbacks”)

 ◆ Fear and anxiety, sometimes overwhelming, and 
particularly, fear of another similar incident

 ◆ Regression (retreat to infantile or childish defense 
mechanisms2)

 ◆ Avoidance behavior (avoiding circumstances or 
places that remind the person of the stressful 
incident)

 ◆ A preoccupation with death
 ◆ Smelling things that others can’t smell, because 

they’re not really there3 

In its most severe form, a delayed stress reaction may 
become a full-fledged Post-Traumatic Stress Disorder 
(PTSD). PTSD is beyond the scope of this chapter, but 
if you don’t already know about it, you don’t want to 
have it. To learn more about PTSD, start with https://
en.wikipedia.org/wiki/Post-traumatic_stress_disorder. 

Stress can also accumulate over time. People talk 
about burnout. That’s beyond the scope of this chap-
ter, but the CDC has an excellent web page entitled 
Emergency Responders: Tips for taking care of yourself 
and it contains links to more resources.4

If you are interested in learning more about deal-
ing with mental health issues in wilderness search and 
rescue, there is a series of podcasts devoted to the topic: 
Rescuer MBS (Maximum Breaking Strength).5

There are many resources available for psychologi-
cal counseling, depending on your area, insurance and 
other factors. 

students: call this constricted affect, affect being the range of emotion 
you can display.
1 Medical students, clinical psychology students, and social work 
students: call this derealization.
2 https://en.wikipedia.org/wiki/Defence_mechanism
3 Medical students, clinical psychology students, and social work 
students: call this olfactory hallucinations. In general, hallucinations 
are sensing things that aren’t really there, so we also talk about visual 
hallucinations (seeing things that aren’t really there, like the archetypal 
pink elephants) and auditory hallucinations (“hearing voices,” ones 
that others can’t hear, and not just because you have your earbuds in). 
We also ask about command hallucinations, which are voices telling 
you to do things like “KILL THE STUDENTS.”
4 https://emergency.cdc.gov/coping/responders.asp.
5 https://rescuermbs.com/

Psychological First Aid
 Field II 

You may encounter search and rescue team members 
having immediate stress reactions, and may be the 
person best qualified to deal with the situation. You are 
quite capable of performing on-scene psychological first 
aid, following the guidelines below.

This is the same thing that CISM team members 
can do at Base, freeing those of you in Base to do other 
things. In the field, though, you may be the one who has 
to take these steps.

Look for those who are showing some signs of stress 
(even if not a full-blown immediate stress reaction} and 
try to arrange rest breaks for them. Look for those with 
immediate stress reactions: someone walking about 
aimlessly, someone sitting and staring blankly (unless 
simply exhausted), or someone behaving irrationally.

The first step in managing an immediate stress reac-
tion is to isolate the person from the sights, sounds, 
and smells of the incident. Having the person face away 
from the incident, or get on the other side of a vehicle, 
may be effective. If smells are prominent, move the 
person upwind. If you determine that the person should 
not be moved, place an object to block the person’s view.

When engaged in on-scene psychological first aid, 
peers such as other SAR team members or firefight-
ers can ask “Hey, are you OK?” However, this is not 
an acceptable question coming from a mental health 
worker at the scene who’s not a peer. 

For basic psychological first aid, you just need to lend 
a sympathetic ear. If you need to prompt the person to 
start talking, start asking about facts first, and only after 
some rapport is established, start asking about feelings. 

When an emergency services worker “breaks down,” 
and maybe starts crying, you should validate the per-
son’s feelings (“hey, this is pretty hard for all of us to 
take.”) and back off, going to another person or another 
topic. Do not abandon the person; monitor him or her, 
and arrange extra help if it seems necessary.

Managing Patient Stress
 Field II 

Sometimes, you’re rescuing someone. That someone, 
simply by needing to be rescued, is having a really bad 
day. A psychologically stressful sort of really bad day.

The recommendations for psychological first aid for 
your peers, above, applies pretty well for someone you’re 
treating as a patient. As does advice about treating disas-
ter survivors, even if the current disaster just applies to 
one person. So, looking for advice about helping those 

https://en.wikipedia.org/wiki/Post-traumatic_stress_disorder
https://en.wikipedia.org/wiki/Post-traumatic_stress_disorder
https://en.wikipedia.org/wiki/Defence_mechanism
https://emergency.cdc.gov/coping/responders.asp
https://rescuermbs.com/
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stressed by disasters, we can learn about taking psycho-
logical care of those we rescue.

Most disaster victims fall into one of three classes. 
However, a person may go from one class to another, 
and the number in each class depend on the nature of 
the disaster and the people involved. 

Very roughly, a third of the victims are able to func-
tion adequately, though they may show a few signs of an 
immediate stress reaction. 

About a third of the victims are stunned and in a state 
of psychological shock. They may show an increased 
adrenalin level, including diaphoresis, clammy skin, dull 
eyes, and dilated pupils.1 They are usually inactive and 
withdrawn. When asked questions, they may respond 
slowly or not at all. 

The other third of victims are hysterical. They are agi-
tated, physically very active, and generally acting out-of-
control. Most show no signs of true psychosis, but seem 
unable to slow down enough to think clearly, or even to 
talk rationally. They may have amnesia for recent events, 
or may develop hysterical paralysis of limbs. 

Despite what your learn from TV, never slap a hysteri-
cal person or use force. For one very good reason, it is 
battery, and illegal. For another, there is no evidence 
that physical force helps hysterical people, and some 
good evidence that/It does harm. And besides which, 
they will probably hit you back.

The first step is a quick baseline mental status exam to 
assess three key points. If all three are appropriate, the 
person falls in the adequately functioning group. If any 
of these three is inappropriate, the person falls in one 
of the two other groups. You can remember this by the 
SEA-3 mnemonic: 

 ◆ S-Speech 
 ◆ E-Emotional status or response 
 ◆ A-3- Alertness, Awareness, and Actions (behavior}

If the patient seems to have severe thought distur-
bances, or hallucinations or delusions, he or she has 
at least some degree of psychosis. A very few disaster 
victims will be overtly psychotic: in a dream world, or 
perhaps a nightmare world, of their own: seeing things 
and hearing things that nobody else does. You need to 
protect such patients from themselves, protect others 
from them, and get them to a hospital where they can be 
treated.

### Insert here: General medicine section on manag-
ing psychosis

1 Physiologic signs of a hyperadrenergic state, if you’re a medical 
student.

Some general rules will help you deal with hysteri-
cal and psychologically shocked people. As with an 
emergency services workers with an immediate stress 
reaction, the first step is to isolate the person from the 
sights, sounds, and smells of the incident. Give simple, 
clear, and gentle directions. Find something construc-
tive for the person to do. It is OK to say ‘You’re in 
psychological shock from this disaster. Right now, the 
best thing for you, and for the rest of us, is for you to 
help out by bringing water up from the creek.” This vali-
dates the person’s perception that he is not functioning 
normally, but lets him know that there is still something 
that he can do to help, and gets him away from the 
scene. Once the initial shock of the disaster wears off, 
gently “wean” hysterical people into making their own 
decisions.

All your dealings with hysterical people must be 
completely honest. Cooperation depends on credibil-
ity. Never lie just to agree with a hysterical or shocked 
patient. You don’t have to argue, just don’t agree. 

Many people will benefit from just having someone 
to talk to. If you have a victim who seems psychologi-
cally secure, ask him or her to help by going around and 
talking with the psychologically “walking wounded.” 
However, protect hysterical people from the media, if 
necessary. Isolate those people who are so hysterical as 
to be disruptive to the rest, preferably with a stable indi-
vidual who can spend some time “talking them down.”

Sources of Help
 Field II 

In the USA, the U.S. National Suicide Prevention 
Hotline is 1-800-273-8255. The US FCC authorized a 
new three-digit number for this service: 988, which will 
take effect July 16th, 2022. 

There is an Emergency Services Behavioral Health 
Hotline: 1-206-459-3020.

There is also a behavioral health “crisis line” for tex-
ting: 741741.

Managing Stress at Base
 SM-III 

If you are helping run things at Base, and it looks like 
some people are showing signs of critical incident stress, 
or you suspect they may, there are some things you can 
do to mitigate the stress. These guidelines were devel-
oped for multi-casualty incidents and major disas-
ters, but apply just as well to some search and rescue 
incidents.
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Base CISM Measures 
 SM III 

There are some basic Critical Incident Stress 
Management type guidelines that anyone helping to 
run a SAR operation should keep in mind. These come 
from guidelines for disaster and multi-casualty inci-
dent operations, with tweaks for the mid-Appalachian 
wilderness search and rescue context:
 • Keep shifts to a maximum of 12 hours. This is a good 
general rule for disasters, and is the ideal for search and 
rescue operations. However, the sustained level of stress 
is lower for search and rescue than for most disasters, 
and the search may go on for days. Therefore, search 
managers and mental health professionals must take this 
12-hour “maximum” as merely a best practice, rather 
than a rigid rule to be followed. 
 • Make sure you brief those new on-scene, especially about 
any particularly disturbing sights or smells. 
 • Keep an eye on any group involved with recovery of bod-
ies or body parts. They are particularly likely to need 
early relief
 • Ask the Logistics Section to arrange for appropriate food. 
This means food that has no skin, bones, or fat, and 
that is not burned. For example, fresh or dried fruit 
and granola bars are better than fried chicken. Avoid 
concentrated sweets. Like caffeine, they may accentuate 
the stress response, and tend to cause a delayed surge of 
insulin and thus hypoglycemia; and, they may require 
large amounts of water for dilution and absorption. 
 • For psychological reasons, those dealing with bodies or 
body parts must have soap and water available for hand-
washing, even if they were wearing gloves.
 • If possible, keep those involved in a critical incident away 
from caffeine and nicotine for at least 4 hours. Caffeine 
and tobacco are stimulants and markedly increase stress 
reactions. Seven hundred milligrams of caffeine, which 
is about 7 cups of coffee, is enough to cause primary 
psychiatric symptoms even in those without stress. If 
you drink (or take caffeine pills) equivalent 2000 mil-
ligrams, which is about 20 cups of coffee, it’s a fatal dose 
for an adult. Hot cocoa, while it contains theobromine 
that mimics some of caffeine’s effects, is a good alterna-
tive; herbal teas are also good to serve in the mess tent. 
To be cruel to be kind, a well-prepared Logistics Section 
will have some decaf coffee to fix, and replace the high-
test coffee in the coffee urn with decaf for four hours. 
The downside of this is that people who need caffeine 
for the drive home may think they’re getting it when 
they’re not. 
 • Pass the word around Base to relieve people who show 
significant changes in behavior. That applies to those 
working in Base as well as those returning from the 
field.

 • If a search and rescue mission operation turns into a 
critical incident in CISM terms, everyone you release 
from Base should get a short pre-release briefing with 
information about immediate and delayed stress reac-
tions, ways of dealing with them, and where to turn if 
they need help.

Base CISM As-Needed Measures
 SM III 

When and if it becomes clear that a SAR mission is 
inducing a high level of psychological stress, there are 
some more measures that you can institute:

You may want to ask the local CISM team to respond 
to the SAR mission early, if it is likely to be particularly 
stressful.

We used to think that we should hold a single formal 
post-incident Critical Incident Stress Debriefing (CISD) 
session after any incident with a lot of psychological 
stress. The basic idea of a CISD is that, in a gradual 
fashion, it brings out the emotions associated with the 
incident, and participants can share those emotions 
with their peers. But back around 2000, this was called 
into question, with some evidence that having a CISD 
session might be worse than not having a CISD session. 
Some organizations adopted policies forbidding CISD 
sessions.

Those organizations do not deny that critical inci-
dent stress is real, or that Critical Incident Stress 
Management was needed and appropriate, only that a 
formal, after-the-incident, group CISD session was not 
an appropriate measure to help prevent delayed stress 
reactions or PTSD.

The original conception of CISD was specifically for 
emergency services workers, and the research on what, 
more generally, is called psychological debriefing is 
clouded by including others than emergency services 
workers. As described in Chapter 4: Leadership and 
Followership, emergency services workers, including 
wilderness search and rescue team members, have some 
psychological characteristics that distinguish them from 
the average person, and the Wikipedia article on CISM 
(https://en.wikipedia.org/wiki/Critical_incident_stress_
management) said: “Evidence-based reviews, however, 
have concluded that CISM is ineffective for primary 
trauma victims, and should only be used for secondary 
victims, such as responding emergency services person-
nel. CISM was never intended to treat primary victims 
of trauma.” However, investigation of the nine (9) refer-
ence cited to support this contention do not provide any 
support for the idea that CISD sessions work even for 
emergency services workers. 

However, the Society of Clinical Psychology of the 
American Psychological Association says that, after 

https://en.wikipedia.org/wiki/Critical_incident_stress_management
https://en.wikipedia.org/wiki/Critical_incident_stress_management
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careful review, and in big letters at the top of https://
div12.org/psychological-treatments/treatments/psycho-
logical-debriefing-for-post-traumatic-stress-disorder/: 
“STATUS: NO RESEARCH SUPPORT/TREATMENT 
IS POTENTIALLY HARMFUL”

The web page linked above says: “Psychological 
debriefing is not the same as brief cognitive-behavior 
therapy (CBT) administered for acute stress disorder, 
which is delivered approximately 2 weeks following a 
trauma, and lasts for four to five sessions; brief CBT 
appears to have strong research support.” However, this 
is different than a standard CISD session that includes 
all involved in a stressful incident, in that it is only for 
those with immediate stress reactions.

And, the American Red Cross Advisory Council on 
First Aid, Aquatics, Safety and Preparedness, in their 
June 2010 Scientific Review: Critical Incident Stress 
Debriefing (CISD) states: “There is no convincing evi-
dence that psychological debriefing or group debriefing 
are effective in reducing PTSD.  CISD/CISM interven-
tions have not been shown to be effective in either 
eliminating or lessening the development of PTSD and 
should not be used for rescuers following a potentially 
traumatizing event.  There is evidence that CISD/CISM 
interventions may have deleterious effects by interfering 
with normative post-trauma reduction resiliency.”

Some CISM teams cling to the belief that formal 
CISD sessions are helpful despite the lack of evidence 
and evidence that formal CISD is likely harmful. They 
may strongly recommend them; staff in Base should be 
aware of this discordance between some CISM teams 
and the available evidence. Those in Base should be 
aware of the controversy and the beliefs of such CISM 
teams. 

Nonetheless, most agree that CISM teams can be 
helpful during a stressful wilderness search and rescue 
operation. The intervention usually recommended by 
many CISM teams is called a defusing. This has been 
described as a roughly 30-60 minute session, usually 
conducted 1-4 hours after an incident but sometimes 
up to 12 hours after. It is confidential and voluntary. The 
primary goal is to educate about immediate stress reac-
tions and where to go for more help if needed.

There is some support in the literature for such a lim-
ited intervention, without the intense emotional depth 
brought out in a formal CISD session.1

When inviting CISM team members to a wilderness 
search and rescue Base, it may be helpful to note to 
them some differences particularly between a lost-per-
son search Base and other disaster scenes:

 ◆ Many emergency services workers are “hardened,” to 

1 Van Emmerik, A. A., et al. (2002). “Single session debriefing after 
psychological trauma: a meta-analysis.” The Lancet 360(9335): 766-771.  
https://www.ncbi.nlm.nih.gov/books/NBK69367/

a degree, to the grisly sights and smells of a disaster. 
This comes from repeated exposure to such experi-
ences in their work. Wilderness search and rescue 
personnel, however, are usually volunteers who have 
much less exposure to such traumatic sights and 
smells in their daily work.

 ◆ In most critical incidents, a stressed person may be 
easily be brought out of the area to a psychologically 
safer area. When in the wilderness, though, the major 
stress comes from the hostile environment itself. On 
a wilderness search and rescue operation, “walking 
back to the truck to rest” may take the better part of 
a day. It is rare for a search and rescue team member 
to become psychologically disabled from to stress 
due to the environment. (Possibilities might include 
a difficult winter bivouac, or being stuck in a small 
crawlway in a cave.) However, you must account for 
the environment as continuing source of accumulat-
ing stress.

 ◆ CISM mental health professionals (and SAR team 
leaders) should be conservative in “pulling” search 
and rescue personnel from operations for psycho-
logical reasons. Search and rescue personnel are 
accustomed to levels of long-sustained chronic stress, 
unlike many other emergency services workers, who 
are used to shorter and more intense operations. 
Search and rescue personnel may show signs of an 
early stress reaction, yet continue to be completely 
functional for a long time. “Pulling” those with “soft” 
signs of a stress reaction, when the person is used to 
functioning for extended periods with such adap-
tive functioning, may actually increase stress on the 
person, and on those who must take up his or her 
burden.

CISM team members may be helpful for monitoring 
those with signs of stress, and in referring those who 
need more help. CISM team members may also be help-
ful at providing on-the-spot psychological first aid.

https://div12.org/psychological-treatments/treatments/psychological-debriefing-for-post-traumatic-stress-disorder/
https://div12.org/psychological-treatments/treatments/psychological-debriefing-for-post-traumatic-stress-disorder/
https://div12.org/psychological-treatments/treatments/psychological-debriefing-for-post-traumatic-stress-disorder/
https://www.ncbi.nlm.nih.gov/books/NBK69367/
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Legal Aspects of First Aid  

Wilderness search and rescue has some difficult 
and sometimes contentious topics. The right way to rig 
a tandem-Prusik belay. Which anchor rigging is best. 
How much “clue-conscious” searchers need to know 
about tracking. Which Task Assignment Form or SAR 
computer software is best. Anything to do with search 
dogs.

But perhaps the most anxiety-producing topic is the 
law: how do I avoid being arrested or sued? Realistically, 
your chances of facing criminal charges or a civil suit 
from your mid-Appalachian wilderness search and 
rescue activities is on the order of being hit by a piece of 
a deorbiting Chinese giant rocket booster. Nonetheless, 
as with mountain lions, bears and rattlesnakes, people 
worry. So, we will go into some detail, so that you will 
worry less. And, since even wilderness first aiders with 
a search and rescue team are often working side-by-side 
with paramedics, physicians or other medical profes-
sionals, and they may have some of the same questions, 
we will look at these issues from their viewpoints, too. 
Wilderness SAR first aid/medical care is a team sport.

When there are conflicting principles that you have 
to balance, when your faced with a legally-difficult situ-
ation – like a sick or injured patient who wants to refuse 
care – it can be anxiety-producing, not just because of 
worries about legality. We all want to do the right thing, 
and the law is generally a good guide to this, so knowing 
how the law applies should reduce such anxiety. When 
you’re on the horns of a dilemma,1 you’ll feel better 
knowing that you’re doing the best you can with a dif-
ficult situation. 

To feel comfortable (or at least less uncomfortable) 
with such situations, you need to learn at least the basics 
about:

The Law 
 Field II 

I am not a lawyer, nor do I play one on TV. However, I 
am a doctor, and I’ve even played one on TV.2 And given 
the US’s litigious society, especially where medicine is 
concerned, that means I have to know a lot about the 
law, particularly about negligence and its subset, medi-
cal malpractice. 

1 https://en.wikipedia.org/wiki/Dilemma
2 Well, actually, just interviews on local news. 

Once upon a time, there was a four-way street inter-
section with four vehicles approaching at the same time, 
perfectly timed to arrive at the same instant. There was 
a fire truck with lights and siren, a police cruiser with 
lights and siren, a presidential motorcade with lights 
and siren, and a post office truck. Which has right of 
way? The post office truck, because it says right in the 
Constitution that you can’t impede a postal carrier. Well, 
not true, actually, see the article at snopes.com.3 And 
indeed, the only thing the Constitution says about the 
postal service is that 

The Congress shall have Power… To establish Post 
Offices and post Roads

That’s too bad, as it would be a nice demonstration 
that the Constitution has precedence over all other laws. 
But it is a good example of why you need to look at the 
law carefully. So now, on to an overview of law in the 
US.

Laws 
 Field II 

There are many different kinds of law and of laws. 
Sometimes laws conflict. In that case, there is a fairly 

straightforward pecking order4 among laws. We should 
start at the top of the pecking order and work down.

The highest law of the land is the US Constitution 
(constitutional law).  If something is prohibited in the 
Constitution, it’s unconstitutional. That is to say, it’s 
about as illegal (or “unlawful” as those in the know pre-
fer to say) as it can get. If a law, any law, conflicts with 
the Constitution, the Constitution wins, hands down. 

The next layer down is called legislative law. If 
Congress (one of the three main branches of govern-
ment, including both the House of Representatives and 
the Senate) passes a law, and it’s signed by the President 
(or the Presidential veto is overridden by Congress), 
it’s now the law of the land (Federal legislative law) 
and everyone has to do what it says or else. If  legisla-
tive law conflicts with the Constitution, though, the 
Constitution wins. Who decides? The second of the 
three branches of government: the Federal judicial sys-
tem: Federal courts up to and including the US Supreme 
Court.

3 http://www.snopes.com/autos/law/fourway.asp
4 https://en.wikipedia.org/wiki/Pecking_order

https://en.wikipedia.org/wiki/Dilemma
http://www.snopes.com/autos/law/fourway.asp
https://en.wikipedia.org/wiki/Pecking_order
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The third layer down in this legal cake, after consti-
tutional law and legislative law, is called regulatory law. 
Congress can make laws that direct that something 
be done, but leave the details to someone else.  The 
“someone else” is the third branch of government, the 
Executive Branch, headed by the President. The various 
departments and bureaus of the government make up 
regulations to carry out Congress’s intent. These regula-
tions have the force of law, and can be enforced as well. 
However, if a court finds that a regulation conflicts with 
legislative law, the court can strike down the regulation. 
A court can also find a regulation unconstitutional – 
regulations have to yield to everything above them, both 
legislative law and the Constitution.

In France and certain European countries, this is 
all the law there is. If it’s not written down, it’s not 
law. These countries said to have “civil code” or “Code 
Napoleon” law (since he’s the one who imposed it), and 
there are remnants of this in Louisiana, which used to 

be French. A typical civil code deals with the fields of 
law known to English common law as law of contracts, 
torts, property law, family law and the law of inheri-
tance. Basically, with a Civil Code, there are detailed 
laws about how to deal with the issues listed above, 
including tort claims, which are of interest to us.

But, for England and Wales and Scotland, and 
countries whose legal tradition derives from them, 
there’s a lot more: common law. “Common law” is nearly 
synonymous with “case law” or “precedent.” There are 
a lot of things that people should or shouldn’t do that 
aren’t specifically found in constitutional, legislative or 
regulatory law. And, over the past thousand years or so, 
courts have handed down decisions about what is right 
and what is wrong. 

Sometimes a court hands down a decision that is 
biased, confused, or just plain wrong. But over the 
centuries, a kind of Darwinian selection process has 
eliminated those bad decisions and replaced them with 
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Types of US Law
Law is a three-layer cake. The US Federal Constitution is the top-dog law in the US; any other US, state or local law that conflicts with it 

is unconstitutional and invalid. Laws passed by the US Congress (House of Representatives and Senate) and signed by the President are 
legislative law and any other. Regulations developed by the executive branch of the US, to interpret and implement US laws, are regulatory 

law, and must be consistent with both constitutional and legislative law. For situations not covered by constitutional, legislative or regulatory 
law, or when there are questions about how to interpret them, common law, also known as case law, rules. The four-part system of law repeats 

at state and local levels, but state and local laws must yield to Federal laws. Common law is the icing around and between the layers.
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better decisions. So, after a long process, we’ve got a 
whole bunch of really good, well-refined ideas about 
what is good and bad. This is:

The Common Law
 Field II 

Three notes about common law.
First, courts can only decide on cases that are brought 

before them. So if no cases involving a particular situ-
ation are ever brought before them, they can’t create 
common law. 

A good example is “medical restraint.” When some-
one’s ability to make decisions is impaired, for example 
by alcohol or hypothermia, and you are caring for the 
patient, you have a responsibility to make decisions for 
that person. Even if the person says, “I’m a Murican cit-
izn! Itsh a free country! You can’t keep me from getting 
in my car and driving! Thish is kidnapping!”

But as far as “kidnapping” in such cases? Not much 
case law. Think about it. If you are a lawyer, and some-
one says “I was really, really drunk last night, and they 
wouldn’t let me out of the ED until I was sober or some-
one sober came to get me. I want to sue for kidnapping!” 
what will you say? Especially since you’re only likely to 
get paid if you win the case? Actually, he can’t sue for 
kidnapping, that’s a criminal offense, but he could sue 
for damages claiming a tort of assault or false imprison-
ment. Whatever. 

A second note. Not all court decisions set precedent. 
In general, only appellate cases (ones that are appealed 
to a higher court) get into the casebooks and become 
part of the common law.

Third. Over the years and centuries, lawyers and 
judges have tried to make some sort of sense out of 
all of these decisions, and to organize them into legal 
principles. These are the principles that are taught in law 
schools, usually through analysis of specific classic cases.

Now that this is all making a lot of sense, it’s time 
to throw in a monkey wrench. It turns out that every 
single US state and territory has its own constitutional 
law, legislative law, and regulatory law; and individual 
jurisdictions within states can have their own, as well. 
In general, Federal law preempts (overrules) state law, 
and state law preempts local ordinances, in fairly strict 
pecking order. And, the common law is not something 
that is written down in official legislative-type law form 
anywhere.  

Types of US Law on page 252 illustrates this fractal1 
nature of law in the US. Federal law is in the center (the 
“three-layer cake” with common law being the icing). 

1 https://en.wikipedia.org/wiki/Fractal

The state and local law-cakes are clustered around the 
Federal law. To keep things simpler, I only show six 
states/territories instead of 60+.

The common law permeates the cracks between the 
layers, at all levels. Some states have law that is very 
similar to Federal law, others such as Louisiana are very 
different.

Say you’re interested in a particular topic, say, negli-
gence for search and rescue in West Virginia.  You find 
an appellate (appeals court decision that sets precedent) 
decision in West Virginia that sort of applies to your 
SAR (negligence for fire-rescue rescues). But you also 
find an appellate decision in Colorado that does apply 
directly to SAR negligence. Which one is more applica-
ble? Well, you can get lots of legal advice from lawyers, 
but until the court actually decides, you really don’t 
know.  So court decisions from within your own juris-
diction can set a strong precedent, but cases from other 
jurisdictions can be persuasive, too, especially if they 
apply to the case at hand better than your own cases.

If that wasn’t enough, think about this. There are 
many situations that are simply not covered by exist-
ing laws, whether constitutional, legislative, regulatory, 
or common law. And, unless there is reason enough 
for courts or legislatures to “fix” things, they may stay 
uncovered. Particularly if “fixing” the problem is a big 
hassle, and nobody cares enough about it to force the 
issue.

Here is an example. Once, Jack Grandey and I, 
both members of the ASRC’s Allegheny Mountain 
Rescue Group at the time, and also staff with the 
Eastern Region, National Cave Rescue Commission 
(ER-NCRC), decided there was a legal problem and 
tried to do something about it.

Medicine is regulated primarily by the states. By 
the Constitution, the Federal government isn’t really 
allowed to control medicine in the states. (It is trying 
to do so by the power of the purse. The Feds simply 
threaten to cut off Federal money unless you play by 
their rules. But that’s a story for another time.)

A rescue a couple of decades ago in Crossroads Cave, 
in Bath County, Virginia, had stretched cave rescue 
resources in the local area to the max. A crew of a hun-
dred responded from the Eastern Region, National Cave 
Rescue Commission (NCRC) “weeklong” training class 
in West Virginia. By the time we arrived, all of the local 
people were exhausted and had to come out of the cave. 
The patient needed medical care badly. We had a doctor 
from Pennsylvania, a doctor and a nurse from North 
Carolina, and medics from Ohio, Pennsylvania, West 
Virginia, and Maryland, all of whom were cave-rescue 
trained but none of whom were licensed in Virginia. 
Technically, those of us who cared for the patient could 
be considered to be practicing medicine without a 

https://en.wikipedia.org/wiki/Fractal
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license, which is against both regulatory and legislative 
law in Virginia.

Did we just stand there because Virginia legislative 
and regulatory law forbids us to practice in the state?  
No. In the first case, nobody cared about legalities at 
that point. And, on reflection, we realized that what we 
were doing was not only lawful – if, after responding 
to the rescue, we refused to render medical care, we 
would be liable for civil damages and might be guilty of 
criminal negligence under of the common-law doctrine 
of abandonment. And, the common-law doctrine of 
necessity made our caring for the patient, to the best of 
our ability, lawful, and in a way that made common law 
completely overwhelm the Virginia regulatory law: fol-
lowing the legislative and regulatory law would result in 
a worse crime than caring for the patient against legisla-
tive and regulatory Virginia law.

Afterwards, Jack and I went to a meeting of the 
Atlantic EMS Council, which is the cooperative EMS 
body between several states in the mid-Atlantic area, 
including both Pennsylvania and Virginia. The state 
EMS directors were there, as were top lawyers for the 
Department of Health for the various states. We made a 
presentation about what had happened, and explained 
that we wanted to find a way to make such operations 
“lawful” in terms of regulatory law as well as common 
law. 

All of the state EMS directors and lawyers agreed 
that (1) all of us there had done the right thing, (2) if 
something similar happened again in the near future we 
should do it again, and (3) they would add this problem 
to their list as #11. Eleven what? “Eleven things that we 
do right now where the doctrine of necessity conflicts 
with regulatory and legislative law in the states, and we 
should change the state laws to make them correspond 
with reality.” But this is very hard and takes lots of time. 
(Don’t hold your breath.) 

A classic example at the time was medical flights and 
long-distance transports across state lines. According to 
legislative and regulatory law, as soon as one crosses a 
state line in a helicopter, fixed-wing aircraft, or ground 
ambulance, one is then required to be licensed in and 
practice under all of the laws, regulations, and EMS pro-
tocols in the new state. This is essentially unworkable, so 
the EMS services’ home base provides medical direction 
and medical protocols until the patient arrives at the 
destination by a “gentleman’s agreement” (“we basically 
ignore it”).1

1 https://www.ems.gov/pdf/advancing-ems-systems/Reports-
and-Resources/Guidelines_For_Helicopter_Emergency_Medical_
Transport.pdf; see also https://www.emscompact.gov/resources/
commission-qa/ for the effects of Covid to maybe fix this at least for 
EMS personnel.

It is also worth looking at such between-the-cracks 
situation at three levels:

 ◆ Legal: What do applicable laws and common-law 
principles say? Sometimes you just don’t know, so 
then you may move to another level:

 ◆ Ethical: What will most reasonable people say 
is the right thing to do, according to commonly-
accepted ethical principles? You may sometimes need 
to move to even another level:

 ◆ Moral: What do you think is the right thing to do?
This three-level analysis will help you out of most 

dilemmas.
There are two cheap paperback/electronic must-read 

books to learn more about “the law.”
Karl Llewellyn, The Bramble Brush: Great book, easy 

to read. A classic. Next is:
Oliver Wendell Holmes, The Common Law: This is 

the definitive book on the common law, but not an easy 
read. Get a law dictionary (Black’s is standard) to refer 
to while reading.

A couple of the most anxiety-provoking wilderness 
first aid topics are:

Consent and Restraint 
 Field II 

There is much literature on the topic of consent for 
medical procedures, particularly surgery. Most of this is 
irrelevant to our needs in the field. However, the litera-
ture about consent in the Emergency Department, well, 
that’s quite relevant to what we do in the field. So first we 
will pretend we’re in the Emergency Department (ED), 
where these issues arise daily in hundreds of EDs. Then, 
we will try to generalize this to wilderness first aid in the 
field.

This is really quite important, so we’ll spend some 
time on it.

It’s obvious that in the ED you need to restrain 
drunks; confused, head-injured patients; and those 
delirious from fever or whatever. 

You don’t want them to walk in front of a bus, or 
drive over a two-year-old. 

If you don’t restrain them, and something bad hap-
pens, you can be found negligent in a civil court, or even 
guilty of criminal negligence in a criminal court. 

Both the bus and the 2 year-old child incidents have 
happened, and the medical personnel were found liable 
in court. 

This applies not just to physicians but to all “medical 
personnel” and on a SAR operation, you are the “medi-
cal personnel” whether you’re a doctor, nurse, medic, 
EMT, or basic wilderness first-aider.

https://www.ems.gov/pdf/advancing-ems-systems/Reports-and-Resources/Guidelines_For_Helicopter_Emergency_Medical_Transport.pdf
https://www.ems.gov/pdf/advancing-ems-systems/Reports-and-Resources/Guidelines_For_Helicopter_Emergency_Medical_Transport.pdf
https://www.ems.gov/pdf/advancing-ems-systems/Reports-and-Resources/Guidelines_For_Helicopter_Emergency_Medical_Transport.pdf
https://www.emscompact.gov/resources/commission-qa/
https://www.emscompact.gov/resources/commission-qa/
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So what’s your legal backing for restraining someone 
against their will to protect them? Won’t you get sued 
for assault or locked up for kidnapping? (Well, actually, 
in the law, it’s called false imprisonment.)

First, let’s look at involuntary psychiatric 
commitment. 

If you look at the involuntary psychiatric commit-
ment law in each state, they’re all pretty similar. In order 
to commit someone under state law, you basically have 
to fill out a multipage form, and get it approved by some 
court or other government official. This takes time. So 
if you’re confronted with a belligerent drunk patient in 
the ED, or a delirious head-injured patient in the field, 
this just isn’t going to happen in time. And, under the 
laws of most states, head injury or intoxication are not 
considered mental illness, or grounds for an involuntary 
psychiatric commitment, anyway.  

It turns out that in Pennsylvania it’s section 302 of 
the Pennsylvania Mental Health Code, so we talk about 
“302ing” a patient. Each state has its own term for this. 
The Pennsylvania 302 law, however, specifically states 
that alcohol is excluded. A family can’t 302 an alcoholic 
relative who is gradually “drinking himself to death” 
unless the person is suicidal. So no 302 for drunks in 
Pennsylvania. However, a few states do allow involun-
tary psychiatric commitment for drugs or alcohol.

If you want to learn more about these issues, check 
out my emergency medicine teaching handout on 
the topic at http://www.conovers.org/ftp/AMA-302-
Medical-Restraint.pdf. 

But, basically, involuntary psychiatric commitment 
under state law is irrelevant to SAR, unless you’re maybe 
searching for someone who has been committed but 
escaped.  Instead, you’ll have to rely on the common 
law, specifically, the:

Doctrine of Medical Restraint
 Field II 

The courts give physicians (and, by extension, medical 
personnel supervised by a physician) very wide latitude 
in restraining patients. The general principle is simple: 
if you think restraints are needed to protect against harm, 
and you have doubts about the capacity of the patient to 
make an informed decision to refuse treatment, restrain 
the patient in the least-restrictive manner you can. Don’t 
worry, the courts will support you. A sage MD/JD 
(someone with both law and medical degrees) once said 
“Treat the patient the same way you would treat your 
mother – with concern for her Constitutional right to 
make her own decisions, even if it kills her, but when 
her decision-making is impaired, you make decisions 
for her.”

In the ED, I am often confronted by a drunk, bel-
ligerent patient, often brought in for no other reason 
than “acting intoxicated in public.” Some of these 
patients used to go to jail (“drunk tanks”) but after a 
few bad outcomes (head-injured, not drunk!) it was 
thought best for such patients to go the ED where (1) 
a physician could make sure that there wasn’t some-
thing other than alcohol involved, and (2) the ED staff 
could supervise the patient sobering so no harm came 
to the patient. So it’s 2 AM and: “YOU CAN’T F**ING 
HOLD ME AGAINSHT MY WILL, THASH F**ING 
KIDNAPPING! I’M A F**ING MURICUN CITIZEN! I 
GOT F***ING RIGHTS! I WANNA CALL MY F***ING 
LAWYER!” “Here’s my cellphone. May I dial the num-
ber for you?”

This guy’s lawyer should share some of my 2 AM 
pain. And every lawyer is familiar with the doctrine 
of medical restraint; it’s well-documented in the law 
books. And the phone call will document in the lawyer’s 
mind that no, the patient was not at that time capable of 
informed decision-making regarding signing out of the 
hospital AMA (against medical advice). 

Implied and Express Consent
 Field II 

In the case of an unconscious or stuporous patient, any 
reasonable person would assume that they want your 
care, and that’s what the courts hold, too. It’s called 
implied consent.  If you walk up to someone your 
team has just found and say “Hi, I’m Joe Rockjock, I’m 
a Wilderness EMT and I’m the team medic” and you 
start examining and treating the patient and they don’t 
object, that’s implied consent, too. 

There is also express consent, which is what happens 
if you also say “It looks like you have an injury to your 
leg. Is it OK if I examine and treat you?” When the 
patient says “yes” they have expressed consent.1 

Informed Consent
 Field II 

A bigger issue is informed consent. Informed consent 
is needed not only for agreeing to medical care, but 
also for refusing care or evacuation/transportation. (In 
wilderness search and rescue lingo, evacuation is what 
happens from the backcountry to the roadhead, and 
transportation is what happens when someone gets into 
an ambulance.) 

1 It’s a bit confusing. The terms express consent and expressed consent 
are used in slightly different ways. In the law, express consent is used 
more often, the word “express” an adjective modifying “consent.”

http://www.conovers.org/ftp/AMA-302-Medical-Restraint.pdf
http://www.conovers.org/ftp/AMA-302-Medical-Restraint.pdf
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When someone wants to refuse care or evacuation, 
you need to inform them of what, in your best judg-
ment, the outcomes are both if they accept care and if 
they refuse it, and, to the best of your ability, answer any 
questions they have. Then, you have informed consent, 
or informed refusal. 

Some people are so impaired they don’t have the 
capacity to make good decisions. We don’t talk about 
competence; competence is determined only by a court 
and is generally a permanent decision. We medical/first 
aid personnel only determine temporary impairments 
capacity to consent or refuse. It’s splitting hairs, but 
that’s why there are lawyers and judges.

Can the drunk in the ED I mentioned above sign an 
AMA (against medical advice) form, leave, and drive 
his car home? Well, he could, but if I let him go (or you 
abandoned a similarly-drunk patient you found in the 
woods) then you or I could be found liable for his death, 
or for his injuring someone else. 

But what about someone who is just a little bit con-
fused? Can that person refuse care? 

Once upon a time, we had a search for a 72-year old 
retired boxing coach, an experienced outdoorsman. 
He was hiking along the Appalachian Trail in Virginia’s 
largest wilderness area, near Mount Rogers. He got 
separated from his wife in dense fog. There were many 
interesting features of this search, including the Sheriff ’s 
political need to include the off-road motorcycle club in 
the search. The patient was lost for seven days. He said 
the only time he was afraid for his life was twice when 
people on trail motorcycles searching for him almost 
ran him over (without noticing him). 

When found, he wasn’t in good shape. He was tired, 
hungry, cold, and a bit beat-up from bushwhacking for 
miles and miles. He’d almost made it out, too; he was 
maybe a quarter-mile from the road. He was delusional, 
likely simply from being lost for so long. He was con-
vinced the search dog was a horse, and wasn’t making 
much sense. At that point, we assumed he wasn’t capable 
of providing informed consent, or what was more to the 
point, informed refusal of consent. We assumed implied 
consent, and started feeding and watering and warming 
him up. After an hour or so, he was totally with it, and 
was an interesting and articulate conversationalist. At 
that point, he certainly had the capacity to refuse care. 
We had contacted local EMS, who was responding. He 
thought about if for a while, and finally agreed to go 
to the hospital. But if he’d refused, we’d have to had let 
him go. At the hospital, they checked some labs which 
showed no major abnormalities and let him go.

There was one other learning point from that search 
that sticks in my mind. Andy Peet and I were both 
attending to the patient. We were both physicians, but 
we were in (somewhat dirty) Appalachian Search and 

Rescue Conference (ASRC) uniform shirts. When the 
local EMS crew arrived – two EMT-Basics – in their 
eagerness to get to the patient, they literally pushed us 
apart “Move aside! We’re EMTs!” “Oh, hi. This is Dr. 
Andy Peet and I’m Dr. Keith Conover. Would you like 
a report on our patient?” “Ummm, yes, sorry… “ As 
it turns out they were both very nice and interested in 
learning more about SAR teams. 

But the more important lesson is that sometimes 
people are capable of providing informed consent, and 
sometimes they’re not. And if they’re not – whether 
because of intoxication, head injury, dementia, whatever 
– if they’re not, then you have to act in loco parentis, 
which is Latin for “in the place of a parent.” You may 
infringe on people’s liberties in their own best interests 
when their decision-making capability is impaired. Even 
if that means saying “No, you’re going to the hospital 
because you need to be checked out more fully than we 
can do right here.” And back that up with physical force 
if needed, though always the minimum of force needed 
for the patient’s best interests. 

So how do you decide whether someone has the 
capacity to provide informed consent?

Capacity to Consent
 Field II 

Unless a court has declared a person incompetent and 
assigned a power-of-attorney for making medical deci-
sions, an individual1 is assumed to be competent to 
make medical decisions. But an ordinarily-competent 
individual may have impaired decision-making capacity. 
This can be from alcohol or other recreational drugs, 
side effects of medications, illness or injury. Sometimes 
patients are so impaired (for example, unconscious) 
that you should assume implied consent. The courts 
have held that you should presume that such people, if 
able to consent, would give their consent: their consent 
is implied by the severity of their impaired decision-
making capacity.

In cases not so severe, the courts expect physicians, 
and certain medical personnel supervised by a physician 
(you) to be able to judge decision-making capacity to 
provide informed consent.

The right or responsibility to restrain a patient is 
determined by whether or not he or she has the abil-
ity to make an informed decision.  In the words of 
Mark Plaster, M.D., J.D.: The test is the same whether 
the patient is a Jehovah’s Witness who refuses life-saving 

1 To lawyers in the USA, a human being is an individual and not a 
person. That’s because the Supreme Court decided that corporations 
were also persons. For a less-flippant but much longer explanation, see 
https://en.wikipedia.org/wiki/Corporate_personhood.

https://en.wikipedia.org/wiki/Corporate_personhood
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blood or the fearful elderly person who refuses life-sus-
taining protective measures. 

Quoting from his newsletter Emergency Department 
Law 1993;4(23), p. 8-7,  relating to questions I posed 
after a difficult night shift,  with 2.5 inappropriate AMA 
discharges from our hospital:

“...What are the attendant duties and liabilities 
of medical restraint in the following not so atypical 
scenario? An elderly man  is brought to the ED by his 
family.  hen asked what the problem is,  the man reveals 
no specific medical complaints except for ‘being  sick.’ 
The man recalls something about throwing up blood, 
but says  that it happened ‘several days ago.’ 

“The patient’s vital signs are unremarkable, as is his 
physical exam, except for some mild epigastric tender-
ness. His stool is hemetest negative [no blood –KC] and 
his blood pressure shows no orthostatic instability [the 
blood pressure doesn’t drop when he moves from lying 
to standing; if his BP drops with standing, we call this 
orthostatic hypotension, which can signify dehydration or 
shock]. His answers to questions reveal no evidence of 
any overt psychiatric illness, but he is disoriented as to 
place and time.

“According to the family and medical records, the 
patient had recently been admitted to the hospital with 
the diagnoses of alcohol intoxication, pancreatitis, and 
an upper GI bleed. He had been scheduled to be trans-
ferred to an alcohol detoxification center in three days.  
However, he had signed out from the hospital “Against 
Medical Advice” just three hours earlier. 

“The patient had walked about a block from the hos-
pital, where he had been found collapsed in a snowdrift, 
confused and unable to walk. [by his family –KC] The 
cause of the confusion was not clear to the examiner, 
but it appeared to be alcohol withdrawal. [or the Valium 
he’d been given to treat the withdrawal; also, this was in 
Pennsylvania, where alcohol-related issues were specifi-
cally excluded from the involuntary psychiatry commit-
ment law –KC]  

“During the process of re-admitting the patient to 
the hospital, his family expressed great concern that 
the patient had been allowed to leave the hospital, 
since he could have died of exposure.  They expressed 
willingness to sign psychiatric commitment papers, but 
the emergency physician did not feel that the patient 
had any primary psychiatric problems. [This was in 
Pennsylvania, where alcohol-related issues were specifi-
cally excluded from the involuntary psychiatry commit-
ment law –KC]  

“Should the patient be restrained in this situation?  
What are the legal risks and liabilities? 

“Analysis:  The analysis of any patient’s situation 
should always begin with establishing what course of 
action is likely to promote his or her good health. In 

this case, wandering aimlessly in inclement weather was 
obviously not to the patient’s advantage.

“If weather is not a factor, is the patient able to care 
for his medical condition? Is he or she able to obtain 
and take medications and food? Is there someone will-
ing to assist the patient? If there would be any doubt by 
a reasonable person as to the patient’s ability to care for 
him- or herself, at least there is a proper motivation to 
intervene. While the analysis does not stop here, this 
alone should be enough to defend against a charge of 
false imprisonment. 

“In fact, there may be liability if you do not act on 
the patient’s behalf. In an emergency condition where 
the patient is unconscious, the patient has the right to 
presume consent to treatment. Failure to do so would 
undoubtedly result in a claim of negligence. 

“For example, one hospital found itself liable for 
the wrongful death of an intoxicated patient who had 
presented to the emergency department requesting help 
for this drinking problem. After making his request, 
the patient left the ED with another alcoholic and 
was struck by a car while attempting to cross a nearby 
highway. A court later found that once the patient pre-
sented asking for assistance, the hospital had the duty to 
comply with that request until he regained the capacity 
to protect himself.”

On this same shift, another family brought in a 
woman, against her will, who also had just signed out 
AMA (against medical advice) and found by the family 
in a bar drinking. She was alert, seemingly able to give 
a good history, including a running commentary on 
her past life, smiling, cooperative, and ready to sign out 
again AMA. I was ready to let her, until I talked to the 
family, who said she had been nearly dead of hepatore-
nal syndrome (combined liver and kidney failure), and 
had been told that if she drank again she would die. 
When I went back to her, she was still alert, smiling, 
and a good historian, but with a completely different 
history of both past life and recent events. She remem-
bered nothing about having hepatorenal syndrome. She 
was a classic Korsakoff ’s syndrome1 glib confabulator.  I 
admitted her against her will, on the grounds that based 
on her poor memory she wasn’t capable of informed 
consent to an AMA.

A couple of hours before the end of my shift (which 
by this time I thought would never end) one of our 
(excellent) third-year internal medicine residents called 

1 Korsakoff ’s Syndrome is type of brain damage from excessive alcohol 
abuse that results in the syndrome described above. People have basi-
cally no memory, but aren’t aware of that, and make things up, seem-
ingly without knowing it. This has parallels with cortical blindness, 
where people are after a stroke or head injury are blind in part of their 
visual field, but are unable to admit this; their imagination fills what 
they can’t see. They refuse to, or more accurately, cannot believe that 
they are partially blind. 
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me from the floor. He said his internal medicine attend-
ing had told him to let his patient sign out AMA but 
he had some questions and wanted to consult me first. 
(Nice when even the residents on the other services 
consult the emergency medicine attendings for advice.) 
I asked what the patient’s medical problem was. He said 
DTs (delirium tremens, which is severe alcohol with-
drawal, with hallucinations and delusions and often 
with seizures, and death is not uncommon). I asked if 
the patient was hallucinating. He said yes. Only raising 
my voice a little (I was very proud of this at the time) I 
told him that, not to mention suing him for malpractice, 
I would come up to the floor and personally strangle 
him if he let the patient sign out AMA. I explained the 
above and he restrained the patient.

Determining Capacity
 Field II 

There are two principles to employ, and four tests to use, 
when deciding capacity for informed refusal of care.

First: when in doubt, do what’s best for the patient. 
This may mean restraining until it is clear the patient 
can make an informed decision. 

Second: the needed level of capacity varies with the 
seriousness of the decision. A drunk refusing to have a 
minor laceration sewed should have his wishes honored. 
But a patient with hallucinations from DTs and with 
Valium on board shouldn’t walk out into a snowy winter 
night in a hospital gown.

The four tests for capacity are:
 ◆ Does the patient understand the relevant informa-

tion? Ask the patient to paraphrase what you told 
him; this is better than asking him to simply regurgi-
tate information. As a first cut at understanding: if 
the patient is disoriented to time or place, he probably 
can’t appreciate the personal danger.

 ◆ Does the patient have the ability to process the 
information? Ask the patient about hypothetical 
situations based on what a rational person would do. 
A patient with normal capacity, but differing values, 
can still demonstrate that understanding. If the patient 
is willing to risk death from a potential myocardial 
infarction to be home with his sick dog, we may not 
agree, but we have to respect his decision.

 ◆ Does the patient have the ability to make a choice? 
Changing responses within a short period suggest the 
patient’s capacity to organize thoughts and choose a 
course of action is impaired.1  

1 I once restrained a distraught patient in an ED room, rather than 
letting her sign out against medical advice. She needed a lumbar 
puncture (LP, a spinal tap) to rule out meningitis, solely because she 
kept changing her mind about what she wanted to do. The nurses 

 ◆ Can the patient put all of these together to appreci-
ate the situation and its consequences? The patient 
should appreciate the seriousness of the likely outcome 
of his or her plan of action.
And that’s what it comes down to. No matter how 

much you disagree with patients, if they have the capac-
ity to make an informed decision to refuse your care or 
evacuation/transportation, then you have to let them 
go. If they don’t, then you need to restrain them, with 
the minimum of force; however, you are not required to 
endanger yourself. The hard part is determining if they 
have that capacity. 

Liability for Medical Restraint
 Field II 

The only case I know where someone was found liable 
for medical restraint was from many years ago. An 
anaesthesia resident rotating in the ED at New Orleans’ 
Charity Hospital had a drunk who needed a forehead 
laceration sewn. 

This resident decided to sew the guy’s ears to the 
stretcher so he would hold still for the laceration repair. 
The resident lost the case when the guy sued. And that’s 
pretty much it for case law on the subject. So if you don’t 
do something quite that egregious, then you’re probably 
safe in restraining someone. 

Consent for Minors

Children (“minors” in the law) don’t have the capacity to 
make informed decisions on their own behalf, thus the 
role of  parents (or guardians) in making decisions for 
them. Oh, only if it were that simple.

Relax. Most of the complications about consent by 
minors involve such things as minors of certain older 
ages seeking psychiatric care, or care for pregnancy, 
or for possible sexually-transmitted diseases. As far as 
emergency care, it’s quite a bit simpler. A case should 
make this clear. 

Once upon a time, a child fell and broke his arm. 
It bent in the wrong place, and hurt a lot. Someone 
(not a parent or guardian) took him to the Emergency 
Department. The hospital, doctors and nurses refused 
to treat him for hours, whether to reduce or splint it, 
as they couldn’t reach the patient’s parents. The parents 
sued, saying it was negligent to not provide emergency 

were concerned about this, so we got a stat consult from the hospital 
ethics committee, including a doctor of pharmacy, a senior adminis-
trator, and a priest. All agreed it was right to restrain her. She finally 
calmed down, we did the LP and it was negative and we discharged 
her normally.
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care just because you can’t reach the parents. The par-
ents won. 

So, in an emergency, the principle is quite simple: 
try to get parental permission, but if you can’t, assume 
implied consent on the part of the parents. The principle 
of “treat the patient as if she were your mother” above 
applies: treat the child as if he or she was your own. 

Duty to Act, Abandonment, Negligence 
 Field II 

Duty to Act
 Field II 

Are you under any duty to help someone in distress? 
Frew, writing in his book Street Law, cites an example: 
“You are walking down the street while vacationing in a 
neighboring state. Across the street, you observe a man 
in his late fifties suddenly clutch his chest and fall to 
his knees and then to the pavement. His wife is franti-
cally calling for help. You are an EMT . . . Is there a duty 
to help this person? In these circumstances, the legal 
concept of duty [in the US, as derived from British com-
mon law –KC] says that you are under no duty to aid a 
person to whom you had no special relationship and to 
whom you had not caused injury. There is no legal duty 
requiring you to be a Good Samaritan.”

In the United States, as of 2009 ten states had laws 
on the books requiring that people at least notify law 
enforcement of and/or seek aid for strangers in peril 
under certain conditions: California, Florida, Hawaii, 
Massachusetts, Minnesota, Ohio, Rhode Island, 
Vermont, Washington, and Wisconsin.1

However, if you are a member of an organized search 
and rescue team, a court might decide that you, indeed, 
have a duty to act, as you have assumed some responsi-
bility for SAR in your area, which might prevent others 
from volunteering for this duty. This is, in an organi-
zational sense, the same as an individual being found 
liable for:

Abandonment

The legal theory of abandonment is summed up like 
this. What if you see someone on a city street who needs 
help? Further, what if you take one step toward the per-
son? In that case, you are obligated to continue on your 
way to help the person. Why? Because other people 
might have seen you take that first step. And, though 

1 2009 is the latest information we have.

they were initially going to help, they saw you heading 
toward the person and distress, and decided that the 
situation was well-in-hand. 

There are other issues related to the doctrine of 
abandonment, too. What if you are a paramedic expert 
on taking care of hypothermic patients, and you turn a 
hypothermic patient over to an EMT-Basic for trans-
port to the hospital? If something bad happens en route 
to the hospital, the patient might have a claim against 
you, because (a) you were certified to a higher level of 
prehospital care, and (b) you have specific expertise 
applicable to this patient. A court might say that you 
should have ridden to the hospital in the back of the 
ambulance with the patient.

I can remember one summer rescue (Red Creek 
Canyon at Dolly Sods wilderness area in West Virginia) 
in which I had to balance (a) getting on a medical 
helicopter with a critical care crew to aid in a quite-
stable patients’ care, vs. (b) the added weight’s effect on 
the helicopter. In thin summer air in a narrow canyon 
the danger of the added weight, small is it might be,2 
outweighed the small potential benefit from my riding 
along in the helicopter for 20 minutes. If it had been a 
military helicopter without highly-trained medical per-
sonnel, or the patient had been more seriously injured, 
the answer might have been that I should hop in the 
helicopter.3

2 
3 Me to helicopter pilot: “Won’t adding another body make it hard 
to get out of this winding canyon given the thin summer air?” “I can 
handle it OK.” “No, I want you to tell me that adding another body to 
the load will make it harder to get out of here, even if just a bit.” “Well, 
yes, more weight will make it harder to get out of here.” “Thank you, 
I’m going to transfer care to your medical crew and not ride with you 
to the hospital.” For more about this case, see: http://www.conovers.

Lion’s Head Rock
Breathed Mountain Trail, overlooking Red Creek Gorge, Dolly Sods Wilderness, WV 

Licensed under the Creative Commons Attribution-Share Alike 3.0 Unported 
license via Wikimedia Commons, courtesy user Valerius Tygart.

http://www.conovers.org/ftp/1995-06-00-A-Backpacker-Falls.pdf
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Good Samaritan Laws

Medical practice is regulated on a state-by-state level, 
and every state has a different “Good Samaritan Law.” 
But there are several general principles that apply for 
almost all states.

Good Samaritan Laws generally provide immunity 
from civil actions (being “sued” in a tort claim) for those 
who provide emergency care:

 ◆ Without compensation
 ◆ In good faith
 ◆ Without gross negligence

Note that the first point may or may not apply to the 
salaries of EMTs, paramedics and doctors who are paid 
to provide prehospital care – some states specifically 
include such people in Good Samaritan protection, 
other states exclude them.

The second point means that you aren’t pretending to 
help and really trying to kill the person. Sometimes this 
is termed “wilful negligence.” 

The third point specifically says “gross” negligence, 
which requires a higher standard of proof than plain 
negligence. Gross negligence is just that, so negligent 
that your average Joe (or average EMT or doctor) will 
say “that was incredibly stupid.” 

Good Samaritan laws sometimes combine these 
second and third points, saying that the protection 
excludes “gross or wilful negligence.” 

Some states offer protection specifically to those who 
have CPR, AED or other medical certifications, others 
apply to everyone. The first Good Samaritan laws were 
specifically to encourages physicians to stop at the scene 
of an emergency without fear of being sued.

There is no such thing as a national Good Samaritan 
law, but there is somewhat of a national equivalent: 
the US Volunteer Protection Act of 1997 (VPA).1 Like 
most state Good Samaritan laws, it provides what is 
known as qualified immunity (as opposed to abso-
lute immunity) against claims of simple or ordinary 
negligence. Similarly, it excludes gross or wilful neg-
ligence. However, whereas state Good Samaritan laws 
are designed mostly to protect spontaneously-acting 
individuals, the VPA also aims to protect members of 
charitable nonprofit organizations such as SAR teams 
(IRS 501(c)(3) status is required). However, it allows 
states to “opt out” of these provisions, or to limit the act 
to those organizations with insurance. It also excludes 
liability for the use of motor vehicles.

As with state Good Samaritan laws, the VPA may dis-
suade a lawyer from filing a case or two, but likely will 
not have a major effect on the outcomes of tort claim 

org/ftp/1995-06-00-A-Backpacker-Falls.pdf
1 https://en.wikipedia.org/wiki/Volunteer_Protection_Act

suits. As one lawyer told me, “Good Samaritan laws are 
like speed bumps. They slow things down a bit is all.”

Negligence
 Field II 

Lawsuits (civil suits or tort claims) are a legal action 
where one person attempts to get money from another 
person who allegedly wronged the first person. This is 
distinguished from a criminal action, which is brought 
by the government against a person for violating the law. 

Civil suits may arise from claims of negligence, or 
from claims of intentional damage. A civil suit can be 
brought by anyone against anyone else, irrespective of 
how poorly grounded the claim, Good Samaritan and 
other laws notwithstanding. (That is, providing a lawyer 
will take the case, which means a reasonable chance of 
winning and making money.) 

An example of a tort claim would be a claim of bat-
tery, when you treated (touched) a patient who was 
alert, oriented, and legally competent, and who refused 
treatment. Another would be a claim that through your 
negligent emergency care on the mountainside, the 
patient suffered harm. A good Samaritan law might get 
cited in the defense of such a claim, but is only one of 
many items that the court takes in consideration.

There was an study in Prehospital and Disaster 
Medicine that looked at EMS tort claims from 1987 to 
1992.2 They only looked at those that were appealed, as 
those are the only ones that are generally available for 
inspection. Good Samaritan laws were used in 53 of 
the 86 cases. Citing a Good Samaritan law was associ-
ated (slightly) with a better verdict: 72% vs 68% for the 
defense.

Negligence claims hinge on the plaintiff (the indi-
vidual suing) proving that a chain of five elements 
occurred. To prove negligence, the plaintiff must prove 

 ◆ That you had a duty to act on behalf of the plaintiff, 
 ◆ That you committed an unreasonable act or omission 

in the context of this duty, 
 ◆ An injury occurred to the plaintiff, 
 ◆ Proximate cause (your act or omission must have 

caused the injury), and 
 ◆ Foreseeability: you must have been able to foresee the 

possibility of injury.
For a tort claim to succeed, all five of these must be 

present. If any link in this chain of five findings fails, 
then the claim fails. Duty, act, injury, proximate cause, 

2 Morgan, D. L., et al. (1994). “Liability Immunity as a Legal Defense 
for Recent Emergency Medical Service System Litigation.” Prehospital 
and Disaster Medicine 9(3 (Supplement 2)): S61. https://pubmed.ncbi.
nlm.nih.gov/10155419/

http://www.conovers.org/ftp/1995-06-00-A-Backpacker-Falls.pdf
https://en.wikipedia.org/wiki/Volunteer_Protection_Act
https://pubmed.ncbi.nlm.nih.gov/10155419/
https://pubmed.ncbi.nlm.nih.gov/10155419/
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and foreseeability; all must be present for a finding of 
negligence.

Duty, act, injury, proximate cause, and foreseeability; 
all must be present for a finding of negligence. 

There is basically no literature on liability for vol-
unteer search and rescue; as far as I know, there are 
no cases of volunteer US SAR teams being sued and 
making it to appeal and thus being reportable. The most 
notable case recently was in British Columbia, where 
Golden and District Search and Rescue was sued, along 
with the Royal Canadian Mounted Police, when two 
people were skiing out of bounds of a ski area and one 
died before the SAR effort found them. There were 
issues including whether the RCMP should initiate a 
search once a SOS stamped out in the snow is reported. 
The SAR team briefly ceased operations due to the law-
suit, but is now back up and running. There was massive 
negative publicity, not against the SAR team, but against 
the man suing. The province quickly passed a Good 
Samaritan law. In 2012, the case was settled out of court, 
and the details are not publicly available. 

So how do you prevent claims for negligence?
Well, you can document well, so that people can’t 

make outrageous claims about what you did; your docu-
mentation will prove them wrong. Lawyers tell doctors 
“if you didn’t chart it, you didn’t do it.” As a physician, 
I may be paranoid about this, but… on any operation 
I keep a small, Rite-in-the-Rain water-resistant note-
book in my shirt pocket.1 I save them all in a file folder 
at home. They don’t take up much room. I suppose if 
you are really paranoid, you could use the camera on 
your cellphone to take pictures of your TAFs and other 
documentation before you turn it back in.  Related to 
this: in September 2011, I was deployed with a federal 
Disaster Medical Assistance Team to Binghamton, NY 
after the Hurricane Irene floods. I used a program called 
Document Scanner on my Android phone to scan (take 
pictures of) all the paper documentation and then to 
encrypt them in a ZIP file and email it to the appropri-
ate people in DC. It wasn’t very hard. There are similar 
programs for the iPhone. 

Being poor helps. There’s not much point in suing 
poor people. 

If giving away everything you own and becoming a 
mendicant friar isn’t an option, then consider doing the 
right thing. 

What’s the right thing? It’s doing things according to 
the standard of care. What is a standard of care? Well, it 

1 There are 4”x6” spiral-bound Pocket Journals, but I prefer the stapled 
3.5”x5” Field-Flex Memo Books as they are quite a bit smaller; avail-
able from amazon.com.

varies, depending on the discipline involved, and where 
you are.

Standard of Care
 Field II 

Standard of care is a slippery con-
cept. It means different things to 
different people.

From a philosophical standpoint 
(see Plato’s Cave in Wikipedia), 
there is a standard of care that exists 
independently of all published 
materials, and it is the consensus of 
informed opinion of how to care for 
a given medical condition or pursue 
a search and rescue operation in the 
context at the time and place of the 
condition or SAR operation. 

This ideal Form of the standard of 
care may occasionally be expressed 
clearly in the appellate decision of a 
medical malpractice case (case law 
= common law), and the sum of 
these judgments provides a broad 
view of what is considered medical 
malpractice and what is considered 
meeting the standard of care. But 
this is limited to the particular time 
and context of the case in question, 
and medicine changes over time, 
and contexts vary. 

For wilderness medicine and 
wilderness search and rescue there 
is little if any case law, certainly not 
enough to establish a standard of 
care. Current editions of relevant 
textbooks are seen, to a degree, 
as expressing this ideal standard 
of care. Articles in journals may 
be somewhat persuasive but not 
so much as a more widely-read 
textbook.

If we consult Black’s Law 
Dictionary, we find the definition at 
the right – a definition that is used 
after the fact to judge if negligence 
occurred. The idea that the stan-
dard of care varies in different areas 
is gradually going away, a victim 
of globalization and the Internet. 
It is still widely-accepted that the 
standard of care varies depending 

 

Black’s Law 

Dictionary

Standard of care. In 
law of negligence, that 
degree of care which 
a reasonably prudent 
person should exercise 
in same or similar 
circumstances. If a 
person’s conduct falls 
below such standard, he 
may be liable in damages 
for injuries or damages 
resulting from his con-
duct. See Negligence; 
Reasonable man doc-
trine or standard. 

In medical, legal, etc., 
malpractice cases a stan-
dard of care is applied to 
measure the competence 
of the professional. The 
traditional standard 
for doctors is that he 
exercise the “average 
degree of skill, care, and 
diligence exercised by 
members of the same 
profession, practicing 
in the same or a similar 
locality in light of the 
present state of medical 
and surgical science.” 
Gillette v. Tucker, 67 
Ohio St. 106, 65 N.E. 
865. With increased 
specialization, however, 
certain courts have 
disregarded geographical 
considerations holding 
that in the practice of a 
board-certified medical 
or surgical specialty, the 
standard should be that 
of a reasonable special-
ist practicing medicine 
or surgery in the same 
special field. Bruni v. 
Tatsumi, 46 Ohio St.2d 
127, 129, 346 N.E.2d 673, 
676, 75 0.0.2d 184. See 
also Malpractice.
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on training and experience, and as we will see below, 
the idea that standard of care changes when the context 
changes is gaining traction.

Types of Standard of Care
 Field II 

In 1990, the Institute of Medicine published a report 
that serves as the foundation of modern theories of the 
medical standard of care.1 

Here we find the following categories:
 ◆  Standards of quality: statements of the mini-

mum acceptable level of performance or results, what 
constitutes excellent performance or results, and the 
range in between.

 ◆ Medical (or clinical) practice guidelines: 
systematically developed statements to assist practi-
tioners in their decision making in specific clinical 
settings.

 ◆ Medical review criteria: statements used to 
assess the appropriateness of specific decisions, ser-
vices, and outcomes in the delivery of health care.

 ◆ Performance measures: specific measures of a 
quantitative nature that estimate or monitor compli-
ance with medical quality standards, medical practice 
guidelines, and medical review criteria by health care 
professionals.
This leaves out standards of training and testing, 

which apparently the IOM defers to medical schools 
and residencies, nursing schools and the like. 

When we speak of “altered standards of care” we usu-
ally think of a truly catastrophic disaster, where there is:

 ◆ A lack of equipment and supplies,
 ◆ A lack of adequate trained personnel,
 ◆ An austere environment, and
 ◆ A lack of access to specialized medical capabilities.

This implies that the usual standards of quality can-
not be met, and standard medical review criteria and 
standard performance criteria aren’t appropriate. Some 
or all of these factors may apply during:

 ◆ Wilderness search and rescue,
 ◆ Wilderness expeditions,
 ◆ Tactical operations,
 ◆ Military operations, and
 ◆ Missions to medically-underserved areas.

For wilderness search and rescue and wilderness 
expeditions, we are fortunate that there is little financial 
incentive for lawyers to be involved, and a high level of 
interest among the wilderness medical community. The 

1 Field MJ, Lohr KN, eds. Institute of Medicine. Clinical Practice 
Guidelines: Directions for a New Program. Washington, DC: 
National Academy Press; 1990. Available at: http://books.nap.edu/
books/0309043468/html/index.html.

WMS Practice Guidelines,2 first appearing as position 
statements in the 1980s, and supplemented by non-
paywalled updates published by the Wilderness Medical 
Society in its journal, Wilderness & Environmental 
Medicine, provide an authoritative standard of care for 
wilderness first aid and wilderness medical care. They 
have been refined to provide a definitive set of medi-
cal practice guidelines for wilderness search and rescue 
and expeditions. There is no widely-recognized set of 
practice guidelines for disasters, but there are persuasive 
arguments that a disaster is, in essence, a wilderness, 
and that the WMS guidelines should suffice. 

In 2009, the US Department of Homeland Security 
invited a set of subject matter experts (not sure I’m an 
expert, but I was invited) to a series of workshops to 
standardize austere EMS (disaster, tactical and wilder-
ness EMS) by all its medical assets (Coast Guard, Border 
Patrol, Secret Service, Federal Emergency Management 
Agency). There is now a Homeland Security Austere 
Emergency Medical Support (AEMS) Field Guide avail-
able at: https://www.hsdl.org/?view&did=808471. 

This may presage a more general Federal government 
effort to develop guidelines, and thus a standard of care, 
for austere EMS. Other Federal departments such as 
the Department of Agriculture, which includes the US 
Forest Service, and the Department of Interior, which 
includes the National Park Service, may want to buy 
into uniform guidelines or policies for austere EMS. If 
this becomes uniform across the Federal government, 
courts may look to it as an authoritative standard of 
care.

Standards of care for wilderness and truly cata-
strophic disasters, at least in the ideal Platonic sense, are 
fairly well established. But for later phases of cata-
strophic disasters, or in disasters that are not quite as 
catastrophic (i.e., some hospitals are still functioning), 
what should be the standard of care? 

In August 2004, the Agency for Healthcare Research 
and Quality (AHRQ) convened a conference to discuss 
the need for altered standards of care for public health 
emergencies. Their report, Altered Standards of Care 
in Mass Casualty Events, Bioterrorism and Other Public 
Health Emergencies, came up with ten suggestions, six 
of which start with “develop,” two of which start with 
“identify,” one of which starts with “create” and one 
of which starts with “continue.”  These boil down to a 
research agenda; little has been done to advance these.

Unlike more-unified nations such as Israel or Britain, 
the US is a federation of more than 50 states, territo-
ries and Indian nations, each of which establishes its 
own laws regarding the practice of medicine. There is a 

2 Wilderness Medical Society., Forgey WW. Wilderness Medical 
Society practice guidelines for wilderness emergency care. 5th ed. 
Guilford, Conn.: Falcon Guide; 2006.

http://books.nap.edu/books/0309043468/html/index.htm
http://books.nap.edu/books/0309043468/html/index.htm
https://www.hsdl.org/?view&did=808471
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mechanism for getting uniform state laws – known as 
the National Conference of Commissioners on Uniform 
State Laws (NCCUSL), which has representatives from 
every state, and whose recommendations are taken very 
seriously by state legislatures. The NCCUSL has had 
a number of successes over the years – the Uniform 
Commercial Code is a good example. After Hurricane 
Katrina, the Gulfcoast states desperately needed 
physicians, and there were many physician volunteers 
from other states – but they were not licensed in the 
Gulfcoast states. The NCCUSL started working on the 
Uniform Emergency Volunteer Health Practitioners Act. 
Originally the Act provided for malpractice protection 
for unpaid volunteer physicians, but the Association 
of Trial Lawyers of America – recently renamed the 
“American Association for Justice” – got it removed, and 
it only later got put back, in watered-down form. 

So what does this mean for SAR teams? It means 
that the standard of care for wilderness first aid, EMS 
and medicine is fairly well set, in the WMS Practice 
Guidelines, though not in case law (common law).

As far as specific to wilderness first aid, there are 
many different wilderness first aid textbooks, and no 
one text is generally accepted as authoritative.  

And what about standards of care for running or par-
ticipating in a search and rescue operation, independent 
of the wilderness first aid/medical issues?

Some SAR organizations publish their training 
standards and curricula, for instance, the Appalachian 
Search and Rescue Conference has its Training 
Standards and Training Guide posted on its website 
(asrc.net). But that is just for one organization. 

Since there is no one accepted “bible” for SAR, we 
may reasonably conclude that the standard is what 
is taught in widely-available courses and textbooks, 
such as the National Association for SAR (NASAR) 
Managing the Lost Person Incident (MLPI) course and 
text, the Emergency Response International (ERI) 
Managing Land Search Operations (MLSO) course and 
text, the NASAR Fundamentals of Search and Rescue and 
Advanced Search and Rescue textbooks, the ERI SAR 
Skills for First Responders text, and what appears in SAR 
standards and training materials such as those of the 
ASRC, NASAR, Mountain Rescue Association (MRA), 
National Cave Rescue Commission (NCRC), and the 
various state SAR agencies and councils. With SAR as 
well as wilderness EMS, there is essentially no case law. 
It’s ultimately up to the courts to decide the standard of 
care, but for now, what’s listed above, and I’m sure a few 
that we left out, is what we’ve got. 

✴  ✴  ✴

Wilderness first aid in the context of search and 
rescue training and operations is a team sport. As far as 
wilderness first aid and medical care, the team can and 
often does include members with a great range and vari-
ety of training and capabilities, either from your team, 
another team, or perhaps an EMS agency. 

And even if you’re just trained to the wilderness 
first aid level, you may well be interacting with people 
with that advanced training. At last count, my SAR 
team, Allegheny Mountain Rescue Group, had five 
EMTs, most who have also taken a Wilderness EMT 
class, two paramedics, a nurse practitioner, a PA who 
is also a medical student, a registered nurse with flight 
nurse training, and four (4) four field-active emergency 
physicians, with a fifth in the process of applying for 
membership. 

So, unlike for “recreational” wilderness first aid, we 
want you to know at least the basics about their training 
and capabilities. The next several sections will give you 
that background, starting with:

Training Levels and Scope of Practice 
 Field II 

Medical Practice Acts 
 Field II 

In the US, each state has a Medical Practice Act that 
restricts the practice of medicine to those who are 
licensed by the state. There are two primary reasons for 
licensing physicians from the state’s view:

 ◆ it provides money for the state in the form of licens-
ing fees (a form of tax), and 

 ◆ it provides the state’s citizens some protection from 
quacks by establishing criteria for licensing. 

From the physicians’ viewpoint, it both elevates the 
profession to a higher level and restricts entry to those 
who meet the criteria, allowing more prestige, higher 
fees, and some protection against incompetents in their 
midst.  Again, controlling the practice of medicine is a 
state prerogative, and the federal government basically 
isn’t involved at all.  This means that the privilege to 
practice medicine ends at the state line.1

1 These practices, also including medical associations called collegia 
(colleges) date back to the Roman Empire or before (see https://
en.wikipedia.org/wiki/Medical_community_of_ancient_Rome) and 
continued throughout the European Mediæval period; similar to other 
guilds (see https://en.wikipedia.org/wiki/Guild), the medical colleges 
and the state government had joint interests in maintaining high stan-
dards (and high income for the college’s physicians or guild members) 
and restrict entry to only those with high qualifications, protecting the 
citizens of the state. Full disclosure: I am a member and Fellow of the 

http://asrc.net/
https://en.wikipedia.org/wiki/Medical_community_of_ancient_Rome
https://en.wikipedia.org/wiki/Medical_community_of_ancient_Rome
https://en.wikipedia.org/wiki/Guild
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The Pennsylvania Medical Practice Act1 states:

“Healing arts.”  The science and skill of diagnosis 
and treatment in any manner whatsoever of disease 
or any ailment of the human body. 
 
“Physician.” A medical doctor or doctor of osteopathy. 
 
“Medicine and surgery.”  The art and science of which 
the objectives are the cure of diseases and the preser-
vation of the health of man, including the practice of 
the healing art with or without drugs, except healing 
by spiritual means or prayer. 
 
“Technician.”  A person, other than a health care 
practitioner or physician assistant, who through 
training, education or experience has achieved exper-
tise in the technical details of a subject or occupation 
which is a component of the healing art. 
 
Section 10.  Unauthorized practice of medicine and 
surgery.  
No person other than a medical doctor shall engage 
in any of the following conduct except as authorized 
or exempted in this act:  
(1) Practice medicine and surgery.  
(2) Purport to practice medicine and surgery.  
(3) Hold forth as authorized to practice medicine 
and surgery through use of a title, including, but 
not necessarily limited to, medical doctor, doctor of 
medicine, doctor of medicine and surgery, doctor of a 
designated disease, physician, physician of a desig-
nated disease, or any abbreviation for the foregoing. 

(4) Otherwise hold forth as authorized to practice 
medicine and surgery.… 
 
Section 20.  Other health care practitioners. Nothing 
in this act shall be construed to prohibit a health care 
practitioner from practicing that profession within 
the scope of the health care practitioner’s license or 
certificate or as otherwise authorized by the law, 
including using the title authorized by the practitio-
ner’s licensing act.

American College of Emergency Physicians and have been an officer 
of both Pennsylvania College of Emergency Physicians and its parent 
American College of Emergency Physicians.
1 I picked Pennsylvania because I live in Pennsylvania; other states 
have similar laws. https://www.legis.state.pa.us/cfdocs/Legis/LI/ucon-
sCheck.cfm?txtType=HTM&yr=1985&sessInd=0&smthLwInd=0&
act=0112.

There is something circular going on here. Only 
physicians are allowed to practice medicine. Medicine is 
what physicians do. 

Except that now lots of what only physicians used to 
do is now done by nurses, PAs, NPs, paramedics and 
others. In order to make sure that we don’t violate the 
terms of the Medical Practice Act, people have had to 
come up with euphemisms2 for what really is those parts 
of the practice of medicine is now done by non-phy-
sicians. That’s why we talk about “healthcare” because 
nurses, PAs, NPs, paramedics and others can provide 
healthcare, just not medicine. Whatever that really is.

This has resulted in the term primary care physician 
being replaced by “primary care provider” where “pro-
vider” is an euphemism for “medical doctor or someone 
who is doing the same sort of things that a medical doc-
tor does.” So, “healthcare provider” includes physicians, 
PAs and NPs (more about them in a bit). 

The rest of the Act is not really relevant. A plain 
reading of the Act basically says that you’re not allowed 
to impersonate a physician or surgeon. That’s a good 
example of the legislative law about the practice of medi-
cine. However, there is also much more regulatory law 
about the practice of medicine, most of which is about 
licensure and about allied health professionals, not 
including EMS personnel, which is in a separate act.

One section of these regulations is of some interest to 
us doing wilderness search and rescue (Title 49, Chapter 
18, Subchapter G. Medical Doctor Delegation of Medical 
Services).3 Emergency Medical Services (EMS) started 
out with physicians delegating some things from their 
scope of practice (more about that later) to paramedics. 
And about the same time that EMS was developing, 
some physicians were using delegated practice to pro-
vide care by delegating some of their scope of practice to 
those in the backcountry. For example, back in the 1960s 
or so in New Hampshire, medical doctors delegated the 
ability to use defibrillators to hut crew4 members, who 
also served a backcountry search and rescue function. 

2 A euphemism is: “a mild or indirect word or expression substituted 
for one considered to be too harsh or blunt when referring to some-
thing unpleasant or embarrassing.
3 http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/
pacode/data/049/chapter18/subchapGtoc.html&d=reduce
4 Above timberline in the White Mountains of New Hampshire, the 
delicate Alpine environment led the US Forest Service to prohibit 
camping there. Instead, the Appalachian Mountain Club established 
“huts” there, backcountry buildings with bunks and a kitchen that 
served breakfast and dinner. The hut crew, consisting mostly of col-
lege students, handled cooking and serving meals, as well as packing 
supplies into the huts, which were only accessible by trail, or, at the 
beginning or end of the season, by helicopter. The hut crew also deals 
with first aid/medical issues and serves as a first response for search 
and rescue incidents. The hut system dates back to 1888. For more, see: 
https://en.wikipedia.org/wiki/High_Huts_of_the_White_Mountains.

https://www.legis.state.pa.us/cfdocs/Legis/LI/uconsCheck.cfm?txtType=HTM&yr=1985&sessInd=0&smthLwInd=0&act=0112.
https://www.legis.state.pa.us/cfdocs/Legis/LI/uconsCheck.cfm?txtType=HTM&yr=1985&sessInd=0&smthLwInd=0&act=0112.
https://www.legis.state.pa.us/cfdocs/Legis/LI/uconsCheck.cfm?txtType=HTM&yr=1985&sessInd=0&smthLwInd=0&act=0112.
http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/049/chapter18/subchapGtoc.html&d=reduce
http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/049/chapter18/subchapGtoc.html&d=reduce
https://en.wikipedia.org/wiki/High_Huts_of_the_White_Mountains
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Physician Training and Terminology

If the terminology in the main text isn’t con-
fusing enough, here are even more complica-
tions to chew on.

First, physician vs. surgeon. In the UK, 
surgeons are very insistent that they are sur-
geons and not physicians. British surgeons 
and physicians evolved from very different 
historical roots (mediæval barber-surgeons 
for the surgeons), and this being Britain, 
preserving the traditions of those historical 
roots is very important. So, some male British 
surgeons insist on being called “Mr.” rather 
than “Dr.” as they are not doctors (in the 
sense of being physicians), they are surgeons. 
In the US, however, surgeons are considered 
a type of physician, and addressed as “Dr.”

The title “Doctor” can and should be used 
in formal speech or writing to address not 
only medical doctors, but anyone with a 
doctoral degree, including but not limited to 
lawyers with a J.D. (Juris Doctor), those who 
have a Ph.D. (Doctor of Philosophy, though 
“Philosophy” in this usage covers a lot of 
arts and sciences), and a bit confusingly, a 
DNP (doctor of nursing practice) or PharmD 
(doctor of pharmacy). That’s why people are 
trying to expunge the term “family doctor” 
and replace it with “primary care physician” 
and most hospitals now have job descrip-
tions on the IDs.

In the US, physicians generally finish a 4-year 
college degree (Bachelor of Science = BS or 
Bachelor of Arts = BA) and then go on to 
four years of medical school. That used to 
be enough for you go hang out a shingle and 
start practicing as a “general practitioner.” 
But now all states require, not only passing a 
test, but also completing at least one year of 
postgraduate training to be able to practice. 
That year is traditionally called an intern-
ship, and people in their internship year 
called interns, but more and more they are 
called first-year residents. They are licensed by 
the states but only allowed to practice in a 
residency. Some residencies allow residents 
with an independent license to moonlight for 
extra pay, usually working in a setting where 
they are working with a more senior physi-
cian who can offer advice.

That’s because almost all physicians, in order 
to practice a specialty (and “general practice” 
is now considered a specialty called family 
medicine), must complete a residency of 
three to seven years. Most interns go on to 
finish a full residency, and while doing this, 
even if they have finished their first year and 
have an unrestricted license to practice, are 
called residents. Some will even stay on for 

more specialty training, and they are called 
fellows. Fellows in the emergency medicine 
subspecialty of Emergency Medical Services 
are required to receive some training in 
wilderness EMS; the Appalachian Search 
and Rescue Conference partners with the 
University of Pittsburgh’s EMS Fellowship 
to provide wilderness EMS field training for 
each years’ EMS Fellows.

If you think that’s confusing, some 20 years 
ago, I tried to figure out the correspon-
dence between the US system for training 
physicians and that used by the UK and 
Commonwealth nations who base their 
training systems on that of the UK. I came up 
with the diagram you see here, which I had 
to update from 20 years ago. As complex as 
it seems, it is an over-simplification. Canada 
has a system closer to the US system.

General
Practitioner

UK System

Attending

Residency
(3-7 years;
first year = 
internship)

High School

Clinical: 2 Years

Medical School
Basic Sciences: 2 Years

M.D./
D.O.

Basic Sciences 
and Humanities:

College
4 years

US System

(FACP/
FACS/
FACEP)

B.A./
B.S.

GP
Registrar

3 Years

MRC-GP

Consultant

Specialist 
Registrar

(6 years)

FRCS/
(FRCP)

MRCS/
MRCP

(M.D.)

Secondary
Education

Clinical + Basic 
Sciences: 3 Years

Medical School
Basic Sciences: 

2-3 Years

MBBS (B.A./
B.Sc.)

Foundation 
Doctor
2 Years

Specialist 
Registrar

(2 years)

Staff and 
Specialist 

Doctor

US and UK Physician Training Schemes
 ◆ In the US, an M.D. or D.O. degree does not require a research component: it is a clinical degree. In the 
UK, like a US M.D./Ph.D., physicians must complete a research project to be awarded a MD degree; it is 
a research degree. 

 ◆ In the US, membership in the various colleges is voluntary and a college fellowship like my FACEP 
(Fellow of the American College of Emergency Physicians) is an honorary degree. In the US, 
examinations to award specialty qualification (“board certification”) are offered by organizations such 
as the American Board of Emergency Medicine, which is independent of organizations such as the 
American College of Emergency Physicians. Board certification is not required to practice, but more and 
more is expected of anyone who wants to practice in a specialty, for instance, emergency medicine. 

 ◆ In the UK, membership in the Royal College of Physicians (MRCP(UK)), Royal College of Surgeons 
(MRCS) or Royal College of General Practitioners (MRCGP) requires an exam and is required to practice. 
Fellowship in the RCS is evaluation-based and is required to become a senior surgeon, but fellowship in 
the RCP and RCGP is more of an honorary degree. 

 ◆ In the UK, a GP is the equivalent of someone trained in a family medicine residency in the US. For more 
about the British system, see: https://en.wikipedia.org/wiki/Consultant_(medicine)

 ◆ MBBS stands for Bachelor of Medicine-Bachelor of Surgery, an undergraduate degree in medicine and 
surgery. In some countries, an MBBS and a year of internship allows you to practice medicine, which is 
much less training than in the US or the UK; the closest program I know of in the US is the University 
of Pittsburgh School of Health and Rehabilitation Sciences’ BS in Emergency Medicine, which includes 
paramedic certification but does not lead to a medical internship or the ability to practice medicine. 
However, about 3/4 of the graduates to on to medical school; one of my partners came through this 
program. 

My UPMC ID
Note the hang tag with the big red job 

description that all of us have to have, mine 
is “Physician”. My last name is blurred out 

for security reasons. My picture is blurred out 
because it looks like my driver’s license picture. 

https://en.wikipedia.org/wiki/Consultant_(medicine)
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Since has been used by a number of search and rescue 
teams, let’s now dig a little bit deeper into:

Delegated Practice
 Field II 

From the earliest time, physicians didn’t want to do 
everything themselves. They wanted to delegate certain 
tasks (drawing blood, administering medications, apply-
ing leeches) to others. States have universally allowed 
this “delegated practice” in their Medical Practice Acts 
or regulations. So, a physician could tell an office medi-
cal technician to give a vaccination, or tell an office 
orthopedic technician to apply a cast, and it was OK 
(in the sense of “not a violation of the Medical Practice 
Act”). However, the physician has to directly order the 
“technician” (the generic term used in most Medical 
Practice Acts), and accept responsibility for the techni-
cian’s work quality.  Delegated practice provisions vary 
widely from state to state.

My notes from discussions with Pennsylvania 
Department of Health and Board of Medicine lawyers:  
“Pennsylvania’s legal provisions for delegated practice 
by physicians are broad, and can include the kind of del-
egated practice that SAR teams use.” “Delegated practice 
isn’t limited to just the office, or just the hospital.”  “The 
Medical Practice Act places no restrictions on when or 
where a physician may delegate practice.” “However, 
there may be liability concerns for both physician and 
delegatee – this kind of delegated practice doesn’t have 
the same liability protection as afforded under the EMS 
Act, limited as it is.”

Here is what that regulation, alluded to above, says:

Emergency medical services personnel—
Individuals who deliver emergency medical services 
and who are regulated by the Department of Health 
under the Emergency Medical Services Act (35 P. S. § 
§ 6921—6938). § 18.402. Delegation.

(a) A medical doctor may delegate to a health care 
practitioner or technician the performance of a medi-
cal service if the following conditions are met:

(1) The delegation is consistent with the standards 
of acceptable medical practice embraced by the 
medical doctor community in this Commonwealth. 
Standards of acceptable medical practice may be dis-
cerned from current peer reviewed medical literature 
and texts, teaching facility practices and instruction, 
the practice of expert practitioners in the field and 
the commonly accepted practice of practitioners in 
the field.

(2) The delegation is not prohibited by the stat-
utes or regulations relating to other health care 
practitioners.

(3) The medical doctor has knowledge that the 
delegatee has education, training, experience and 
continued competency to safely perform the medical 
service being delegated.

(4) The medical doctor has determined that the 
delegation to a health care practitioner or techni-
cian does not create an undue risk to the particular 
patient being treated.

(5) The nature of the service and the delegation 
of the service has been explained to the patient and 
the patient does not object to the performance by the 
health care practitioner or technician. Unless other-
wise required by law, the explanation may be oral 
and may be given by the physician or the physician’s 
designee.

(6) The medical doctor assumes the responsibil-
ity for the delegated medical service, including the 
performance of the service, and is available to the 
delegatee as appropriate to the difficulty of the pro-
cedure, the skill of the delegatee and risk level to the 
particular patient.

(b) A medical doctor may not delegate the per-
formance of a medical service if performance of the 
medical service or if recognition of the complications 
or risks associated with the delegated medical service 
requires knowledge and skill not ordinarily possessed 
by nonphysicians.

(c) A medical doctor may not delegate a medi-
cal service which the medical doctor is not trained, 
qualified and competent to perform.

(d) A medical doctor is responsible for the medical 
services delegated to the health care practitioner or 
technician.

(e) A medical doctor may approve a standing pro-
tocol delegating medical acts to another health care 
practitioner who encounters a medical emergency 
that requires medical services for stabilization until 
the medical doctor or emergency medical services 
personnel are available to attend to the patient.

(f) This section does not prohibit a health care 
practitioner who is licensed or certified by a 
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Commonwealth agency from practicing within the 
scope of that license or certificate or as otherwise 
authorized by law. For example, this section is not 
intended to restrict the practice of certified registered 
nurse anesthetists, nurse midwives, certified regis-
tered nurse practitioners, physician assistants, or 
other individuals practicing under the authority of 
specific statutes or regulations.

Other states have similar delegated practice provi-
sions, although they differ from state to state. This 
means that a physician involved in a wilderness search 
and rescue operation, can direct wilderness first aiders 
(or for that matter anyone) to perform procedures such 
as reducing a patella (kneecap) dislocation or shoul-
der dislocation. There is nothing in the regulation that 
prohibits this delegation to be on the spot: it could 
occur over radio or cellphone, or be by written standing 
orders.

Note that, in Pennsylvania and as far as we know, 
other states, only physicians can delegate their practice. 
Other “healthcare providers” cannot.  

Now that we have discussed the issues related to the 
practice of medicine and delegation, let’s move on to:

Nursing

Nursing started as an occupation at least as early as 
the fifth century BC. After a while,1 nursing developed 
standardized training and credentialing, and became a 
learned profession. Nurses, too, demanded licensure, for 
the same reasons as physicians.2  

Physicians agreed, too, because it gave them a big 
benefit. Just like the industrial revolution allowed us to 
build things with uniformly manufactured interchange-
able parts, registered nurses became (somewhat) inter-
changeable. This meant the physician didn’t have to take 
total responsibility for the nurse’s training; an RN could 
be assumed to meet certain minimum standards. 

As part of this process, state laws laid out what RNs 
could and couldn’t do. RNs employers, often hospitals, 
also have rules about what they can and cannot do. 
When I was an intern in the 1980s, floor nurses were not 
allowed to start IVs, I had to start them. My, how things 

1 From the fifth century BC until 300 AD, though there was a bit of 
a hiatus during the European mediæval “Dark Ages.” The modern 
Registered Nurse (RN) developed on or about 1876. See: https://
en.wikipedia.org/wiki/Nursing#History and https://www.news-med-
ical.net/health/History-of-Nursing.aspx and https://www.merriam-
webster.com/dictionary/registered nurse.
2 Originally, the only “learned professions” were divinity, medicine, 
and law, but many more have been added over the past thousand years 
or so. See: https://en.wikipedia.org/wiki/Profession. 

have changed; trained nurses are now using ultrasound 
to place IVs in people who are “difficult sticks.”

To become an RN these days, you need go to a college 
and get Associate’s degree in Nursing (ADN) to go to a 
four-year college and complete a BSN degree (Bachelor 
of Science in Nursing) degree. Then you have to pass a 
licensing exam. 

Some nurses with advanced training have an 
expanded scope of practice: Advanced Practice 
Registered Nurses. They include Nurse Practitioners, 
which we will discuss in the next section, Certified 
Nurse-Midwives, Clinical Nurse Specialists and 
Certified Registered Nurse Anesthetists. All require 
at least a Master’s degree. The one most applicable 
to wilderness SAR is the Certified Flight Registered 
Nurse (CFRN) or Certified Transport Registered Nurse 
(CTRN), which are specific to taking care of critically ill 
or injured patients. Although the details vary from state 
to state, flight nurses can relatively independently care 
for such patients during aeromedical flights.

Advanced Practice Providers 

Now it is time for some heavy-duty acronyming. There 
are two types of medical “providers” who are not physi-
cians but can do most of the things physicians can do: 
PAs and NPs. Or more properly, PA-Cs and CRNPs, 
both of which are APPs.

“Advanced Practice Provider” (APP) is now the 
politically correct term for what we used to call mid-
level providers. I keep asking people, “If PAs and NPs 
are Advanced Practice Providers, what is a Basic Practice 
Provider?” and all I ever get is blank looks.

PA means Physician Assistant (don’t call one a 
Physician’s Assistant, they don’t like it). PA-C means that 
the PA is certified; we tend to talk about “PAs” but if 
you’re a PA, you put “PA-C” after your name, just like if 
you’re a medical doctor you put “MD” after your name. 

NP means Nurse Practitioner, and CRNP means 
Certified Registered Nurse Practitioner. 

PAs and NPs generally do the same sorts of things, 
but there are some differences. PAs have to have a 
supervising physician, whereas CRNPs can practice 
independently. NPs tend to do things like see primary 
care patients or urgent care patients, and PAs tend more 
towards surgical specialties.

In the Emergency Department where I have worked 
for about 35 years (UPMC Mercy3), we have a “Super 
Track” shift that takes care of less-serious patients; this 

3 The University of Pittsburgh Medical Center has outgrown its origi-
nal name and prefers to be known just as UPMC. Information about 
UPMC Mercy (one of somewhere more than 35 UPMC hospitals) is 
available at: https://www.upmc.com/locations/hospitals/mercy

https://en.wikipedia.org/wiki/Nursing#History
https://en.wikipedia.org/wiki/Nursing#History
https://www.news-medical.net/health/History-of-Nursing.aspx
https://www.news-medical.net/health/History-of-Nursing.aspx
https://www.merriam-webster.com/dictionary/registered nurs
https://www.merriam-webster.com/dictionary/registered nurs
https://en.wikipedia.org/wiki/Profession
https://www.upmc.com/locations/hospitals/mercy
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shift is usually filled by either a NP or PA, but occasion-
ally to cover for an illness or vacation, a physician takes 
it. This interchangeable nature of PA and NP is found in 
many positions. 

In most states, PAs and NPs can get credentialed as 
EMS providers, which means that they can replace a 
paramedic in an Advanced Life Support (ALS) ambu-
lance. In many states, physicians can also become cre-
dentialed to replace a paramedic in an ALS ambulance. 

Someone I know was considering either PA school or 
medical school, and she asked me what I thought about 
the differences. After thinking for a second, I said, “If 
you go to PA school rather than medical school, it will 
take half as long, you will learn half as much and it will 
cost half as much. One you get out, you will make half 
as much, and have half as much authority and indepen-
dence.” It is a gross oversimplification, but as Sir Francis 
Bacon once said, “We are more likely to reach the truth 
through error than through confusion.”1

To become a CRNP, you need to first be an RN, and 
then go to CRNP school, which is usually three years 
and results in a Master’s degree, or more and more com-
monly, a DNP (Doctor of Nursing Practice) degree and 
then pass a licensing exam. 

A PA program is usually a Master’s level graduate 
program; a four-year college degree is usually a prereq-
uisite, and then the PA Master’s program takes 2-3 years. 
Some PA schools offer a five-year program including 
both Bachelor’s and Master’s degrees. 

Thus, a CRNP or PA has roughly the same amount of 
training as to become a medical doctor (MBBS degree 
and a year of internship) gets in some countries; see 
Physician Training and Terminology on page 265. 

Each state has its own laws regarding PAs and NPs 
but overall they are similar. 

EMTs and Paramedics

Back in the 1970s, people decided that ambulance 
attendants (that’s what they were called back then) 
needed better training, so the US Department of 
Transportation, which was in charge of ambulance regu-
lations, decided to step a bit out of bounds and develop 
a national program called the Emergency Medical 
Technician - Ambulance, or EMT-A. (They thought that 
by putting “ambulance” in the title it was clear that they 
weren’t really stepping out of bounds. Later, they gave 
up the pretense and called it EMT-B for EMT-Basic, 

1 Sir Francis Bacon actually wrote this, in Latin, in his Novum 
Organum, which is generally thought of as the founding book of the 
scientific method. There are several English translations of his original 
Latin, but the one above is my favorite. See: https://en.wikipedia.org/
wiki/Novum_Organum

looking ahead to the EMT-Paramedic.) Later, as more 
advanced paramedic programs developed in parallel 
with the EMT-B program, the DOT rushed to develop 
a national standard for what they called the EMT-P 
(EMT-Paramedic) program.2 Soon, everyone just called 
them paramedics, and the only vestige of that original 
EMT-P is found as a title after peoples names, just like 
MD, DO, PA-C, or CRNP. Sometimes people change 
that to NREMT-P, meaning National Registry EMT-P, 
referencing the National Registry, whose paramedic 
exams are widely regarded as “the standard.”

Originally, most people thought that paramed-
ics performed medical procedures through delegated 
practice from a physician medical director. Now, with 
EMS laws and regulations having been refined over the 
years, more people think of EMS personnel having a 
somewhat independent right to practice certain aspects 
of what used by reserved to physicians, although super-
vised by physicians via both direct medical direction 
(talking on the radio or cellphone) or indirect medical 
direction (following the medical director’s protocols or 
standing orders). Things differ in other countries; in 
the UK, paramedics operate mostly independently of 
physicians.

So what was the difference between EMT and 
paramedic? EMTs could give oxygen but not other 
medications. Paramedics could perform endotracheal 
intubation, defibrillate, and give IV medications. 

Sounds like a simple, tidy system.
However, I’m afraid, this grossly oversimplifies what 

really happened. Which is that each state developed 
variants between EMT-B and paramedic. Back in the 
1970s, I took something in Virginia called a Shock-
Trauma EMT course which including starting IVs but 
not defibrillation or cardiac drugs; I also sat in on a cou-
ple of add-on classes for the Shenandoah National Park 
Rangers in the class that completed their ParkMedic 
training, which is a Federal variant of the paramedic 
program in addition to all of the state variants. 

There are efforts to standardize EMT levels into three: 
EMT-Basic, Advanced EMT, and Paramedic. It’s going 
slowly. 

There is also a level above EMT-P: the critical care 
paramedic. Somewhat similar to flight nurses, critical 
care paramedics, although the details including title 
vary from state to state, have advanced training in the 
care of critically ill or injured patients during transport, 

2 I had a chance to work on this with Dr. Allen Steinman, a Coast 
Guard doctor; back then, the Coast Guard was part of the DOT, and 
he was one of the main people working on the EMT-P project. Later, 
I also had a chance to serve as a subject matter expert with two revi-
sions of the national paramedic program. I learned that curriculum 
development is a tedious and time-consuming activity, much like 
working on this textbook. 

https://en.wikipedia.org/wiki/Novum_Organum
https://en.wikipedia.org/wiki/Novum_Organum
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and have more independence than a “standard” 
paramedic. 

One thing that characterizes each of the medical 
training levels we have been discussing is its: 

Scope of Practice 
 Field II 

So, you ask, what is “scope of practice”? It’s very simple, 
so this section will be very short. From wilderness first 
aid through Wilderness First Responder, Wilderness 
EMT, paramedic and nurse up to physician, there is a 
standard nationwide scope of practice. For each level, 
there is a list of medical things that you can do, and 
another list of medical things that you cannot do. That’s 
it.

If you believe the previous paragraph, maybe if you’re 
interested in purchasing some property off the coast of 
Florida? Or perhaps purchasing the Brooklyn Bridge?1 
Because, even if that first paragraph describes the ideal, 
reality is much messier. 

For wilderness first aid, the scope of practice is fairly 
well accepted; an article published in a peer-reviewed 
medical journal published what is arguably the defini-
tive scope of practice in 2013: Johnson, D. E., et al. 
(2013). “Minimum Guidelines and Scope of Practice 
for Wilderness First Aid.” Wilderness & Environmental 
Medicine 24(4): 456-462. https://www.wemjournal.org/
article/S1080-6032(13)00147-6/fulltext.

The excerpts at the beginning of each of the prior sec-
tions about wilderness first aid are from this document.

People in EMS like to talk about “expanded scope of 
practice.” The ParkMedic program I mentioned above is 
a good example of this: the originators of the program 
added in training and medications for altitude illness, 
which was beyond the scope of paramedics at the time.

Just to choose a single non-wilderness example, elec-
trical defibrillation of a heart in ventricular fibrillation 
or pulseless ventricular tachycardia used to be con-
sidered an invasive procedure reserved to physicians. 
Then paramedics started doing it – I was taught how to 
do it in a Cardiac Technician (precursor to paramedic) 
course in Virginia back in the 1970s. And now, given 
the touch of artificial intelligence in them, Automated 
External Defibrillators (AEDs) are stationed in many 
large venues… with the expectation that anyone with 
CPR training (or even without) can grab one and use it 
on someone who might be in cardiac arrest.

I know several stories related to problems with 
exceeding scope of practice. I will relate one I heard 
from a usually-reliable source. Once upon a time, in 

1 https://en.wikipedia.org/wiki/George_C._Parker

or near the city of Harrisonburg, Virginia, there was 
an EMT who as a total whacker, in the bad sense of 
the word.2 He had no training beyond EMT-Basic, but 
really wanted to do things outside his scope of practice. 
He acquired any number of things used by paramed-
ics, including a laryngoscope3 (used to look into the 
larynx, either to remove a foreign body or to insert an 
endotracheal tube) and a pair of Magill forceps,4 which 
you can use to reach into the larynx to help place an 
endotracheal tube or to remove a foreign body. He came 
across a woman who was unconscious, and he assumed 
she had a foreign body obstruction of the airway. He 
used his laryngoscope to look into her larynx, and 
saw what looked like a foreign body. He grabbed his 
Magill forceps, and with great difficulty, removed it. 
Unfortunately, he hadn’t been trained to recognize the 
normal anatomy of the larynx, and what he removed 
was the patient’s epiglottis.5 The patient did not survive, 
nor did this EMT’s EMS career.6

This section will address questions about scope of 
practice while delivering first aid in the backcountry. 
Since we have all levels of medical training in wilderness 
SAR teams, we will try to make this information useful, 
whether you have basic wilderness first aid training, you 
are a physician, or your medical expertise lies some-
where in between, 

I have just taken a [wilderness first aid] [Wilderness 
First Responder] [Wilderness Emergency Medical 
Technician] [Super-Advanced Wilderness Life 
Support] course, and they taught me to [use an Epi-
Pen] [give oral antibiotics] [reduce shoulder disloca-
tions] [perform field appendectomies].  Is it legal for 
me to now do these things?

First of all, if you had paid careful attention a few 
pages back you’d realize it is better to ask what is “law-
ful” instead of “legal.” 

To start answering the question, let’s assume you’re 
a licensed physician: If you’re in a state in which you’re 
licensed, the answer is that you can do whatever you 
want, including everything listed above, and it’s lawful. 
But just because it’s lawful doesn’t mean you can’t be 
sued for damages if something goes wrong. 

2 To learn more about whackers, read Chapter 4: Leadership and 
Followership. It has a whole section devoted to whacker management. 
Quoting from that section: A colleague of mine, Knox Walk, once 
defined “whacker” this way: “You know how volunteer EMTs and fire-
fighters can put magnetic flashing lights on top of their cars? A whacker 
has a magnetic flashing light so big that the car turns around under it.”
3 https://en.wikipedia.org/wiki/Laryngoscopy
4 https://en.wikipedia.org/wiki/Magill_forceps
5 https://en.wikipedia.org/wiki/Epiglottis
6 This is also be a good example of the Dunning-Kruger effect, which 
you can also read about in the Leadership and Followership chapter. 

https://www.wemjournal.org/article/S1080-6032(13)00147-6/fulltext
https://www.wemjournal.org/article/S1080-6032(13)00147-6/fulltext
https://en.wikipedia.org/wiki/George_C._Parker
https://en.wikipedia.org/wiki/Laryngoscopy
https://en.wikipedia.org/wiki/Magill_forceps
https://en.wikipedia.org/wiki/Epiglottis
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For example, if you get into court related to taking 
out an appendix in the field, it would be best if you’re 
a board certified general surgeon and have worked in 
military forward aid stations in the past, and while on 
duty in a remote region in a poor country, have taken 
out someone’s appendix on a kitchen table using a steak 
knife. 

Let’s go to the opposite extreme and assume you’re 
only trained in basic wilderness first aid. If believe you 
are just performing first aid and that you have been 
trained in all of the above, the answers for Epi-Pen, 
shoulder dislocations, oral meds, and appendectomies, 
is a definite maybe. 

Except for the appendectomy. Just forget we ever 
mentioned that. If you are a first aider and botch a field 
appendectomy, I wouldn’t bet on you winning in court 
– most judges and juries would see that as practic-
ing medicine without a license (a criminal offense), or 
perhaps a reason to award civil damages against you 
for grossly exceeding your ability: gross negligence. (If, 
when we discussed gross negligence in the section on 
liability, you wanted an example, well, now you have 
one.)

Let’s start with the Epi -Pen. Or equivalent; there are 
competitors now, and you could also just have a vial of 
epinephrine and a syringe and needle, which works fine 
if you know how to use them.

If you used your Epi-Pen, which you’ve been trained 
to use on yourself, on someone who just got stung by 
a bee and who got hoarse, got swollen lips and then 
turned blue and almost died, you’re probably in good 
legal shape. Even though you exceeded your scope 
of practice by giving your prescription medication to 
someone else, which is arguably the practice of medi-
cine, the doctrine of necessity that we discussed above 
applies. 

There is an interesting online article that discusses 
just this question in detail at: https://www.outdoored.
com/articles/epinephrine-medical-ethical-necessity-or-
legal-nightmare. Looking at things like bystander AED 
use, it lists:

Six Ethical Criteria for Using Advanced Medical 
Treatment by Trained Non-Medical Professionals 
(TNMP)

 ◆ Immediate application of the Treatment can be life-
saving and withholding that Treatment can result in 
almost immediate death

 ◆ The illness has specific signs and symptoms that can be 
readily identified by a TNMP

 ◆ The Treatment is the Definitive Care for the condition
 ◆ The Treatment is feasible for a TNMP to provide out-

side of a hospital setting
 ◆ The Treatment itself has significantly low contraindica-

tions and is by itself unlikely to cause significant harm 

to the patient
 ◆ The Treatment can be easily taught to non-medical 

professionals

As you consider this, consider also that many states 
are now stocking epinephrine injectors in public places 
for emergency use, just like AEDs (Automated External 
Defibrillators).1 

If we assume you are one step up from Wilderness 
First Responder – a Wilderness First Responder (WFR), 
but have not been credentialed as a state Emergency 
Care–First Responder, and the above two examples 
apply. 

However, if you are a WFR who has been trained 
to, say, reduce an anterior dislocation of the shoulder 
in the field, and you get into court, you’ll probably be 
OK. There are two ASTM standards that can be seen as 
definitive for your WFR training and scope of practice.2 
These ASTM standards say things like “Describe and 
demonstrate the skills needed to manage orthopedic 
problems in the wilderness, delayed or prolonged 
transport settings, including dislocations, fractures, and 
open fractures” and “Identify and manage orthopedic 
problems in the wilderness or delayed or prolonged 
transport settings, including dislocations, fractures, and 
open fractures.” Combining this with WMS Practice 
Guidelines,3 which recommend attempting to reduce 
shoulder dislocations in the field, you should be in 
pretty good shape showing that you acted within your 
scope of practice.

If you are also certified as an Emergency Care-First 
Responder, you may or may not be regulated by the 
state EMS act – it depends on the state. Some states have 
Wilderness EMS protocols that specifically allow pro-
viders of certain levels of training to have an expanded 
scope of practice in the backcountry. In the mid-
Appalachian area, the only one is Maryland, although 
Pennsylvania is currently working on it (8/21).

It also depends on whether you are serving as an 
Emergency Care-First Responder with a “street” 
EMS agency, in which case you will need to follow 

1 See: https://www.ems1.com/allergy/articles/25-states-now-allow-
public-access-to-epinephrine-2zaP8Fho13jmEogp/.
2 ASTM used to be the American Society for Testing Materials, and 
now it’s just ASTM, an international standards-setting organization. 
The two WFR standards are:
ASTM F1655 - 95 Standard Guide for Training First Responders Who 
Practice in Wilderness, Delayed, or Prolonged Transport Settings 
https://www.astm.org/Standards/F1655.htm (paywalled) and 
ASTM F1616 − 95 Standard Guide for Scope of Performance of First 
Responders Who Practice in the Wilderness or Delayed or Prolonged 
Transport Settings  https://www.astm.org/Standards/F1616.htm (also 
paywalled)
3 Wilderness Medical Society. and W. W. Forgey (2006). Wilderness 
Medical Society practice guidelines for wilderness emergency care. 
Guilford, Conn., Falcon Guide.

https://www.outdoored.com/articles/epinephrine-medical-ethical-necessity-or-legal-nightmare
https://www.outdoored.com/articles/epinephrine-medical-ethical-necessity-or-legal-nightmare
https://www.outdoored.com/articles/epinephrine-medical-ethical-necessity-or-legal-nightmare
https://www.ems1.com/allergy/articles/25-states-now-allow-public-access-to-epinephrine-2zaP8Fho13jmEogp/
https://www.ems1.com/allergy/articles/25-states-now-allow-public-access-to-epinephrine-2zaP8Fho13jmEogp/
https://www.astm.org/Standards/F1655.htm
https://www.astm.org/Standards/F1616.htm
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your agency and state’s EMS protocols for the situa-
tion. (Same for EMT-Basics, EMT-Paramedics and in 
between, and for nurses, PAs, CRNPs, etc. with prehos-
pital credentialing.)

But if you are a WFR and operating with a SAR team 
and not as part of a “street” EMS agency, you’re probably 
within your scope of practice attempting to reduce a 
shoulder in the backcountry.   

If, as part of your regular job as a [First Responder]
[EMT][paramedic], you do something well outside of 
your “scope of practice,” your supervisor may not like 
it. The state EMS agency may not like it. Bad things 
may or may not happen to you. You’re less likely to 
face criminal charges of “practicing medicine with-
out a license” but you may receive a reprimand, get 
fired, have your license as a [First Responder][EMT]
[paramedic] suspended, or be assigned to care for only 
demented nursing home patients with diarrhea for the 
next month. However, if you did a good job of what you 
did, and it really helped the patient, and you didn’t act 
like an a**hole about it, you may even get a commenda-
tion. Many EMS systems have provisions for personnel 
occasionally exceeding the scope of practice. Ideally this 
occurs with online consultation with a medical direc-
tion physician who will back you up.

Here is an example. Once upon a time, a member of 
the ASRC’s Allegheny Mountain Rescue Group, a para-
medic, was out on a “street” ambulance with another 
paramedic when they got a call for a mountain bike 
accident with a knee injury on a trail about a half-mile 
off the Pennsylvania Turnpike. They parked the ambu-
lance along the Turnpike, scrambled into the woods, 
and followed the trail to the patient. 

They found him uninjured except for a single injury: 
a dislocation of the kneecap (patella). This is probably 
the easiest of all dislocations to reduce. Usually, simply 
having the person straighten out the leg is all it takes, 
sometimes you need to apply a little gentle pressure on 
the patella to get it to slide back in place. 

Since they were working as “street” paramedics as 
opposed to wilderness search and rescue team member, 
he called their on-duty medical command physician: He 
pointed out that if they reduced it, they could probably 
walk him out. And that he had been trained to reduce 
such dislocations in his Wilderness EMT course. He 
suggested that his “street” medical command doctor 
allow him to call me, the AMRG medical director, to get 
permission to reduce the dislocation. The medical com-
mand doc said, “Well, no need to call Keith, if you’re 
trained how to do it, go ahead and give it a try on my 
authority.” It worked, easily and they walked him out.1 

1 For this one type of dislocation, there are now moves to have “street” 
EMS personnel attempt to reduce them. See: Lord, S., et al. (2020). 
“Implementation of a Prehospital Patella Dislocation Reduction 

I discussed this with a (very conservative) lawyer for 
the Pennsylvania Department of Health who dealt with 
EMS issues. He said that medical direction of EMS per-
sonnel is part of the practice of medicine, and as such, 
this is why we have physician medical direction of EMS 
personnel, and that how this incident was handled was 
an entirely appropriate use of medical direction to go 
outside the state EMS protocols. 

If you expect to do things “outside your scope of 
practice” on an occasional basis, see below for more.

If you expect to perform advanced medical proce-
dures above your “scope of practice” on a regular basis 
with your SAR team or EMS agency, and there’s no state 
law permitting it, you should coordinate with your state 
EMS people and see about changing the laws or regula-
tions, or be in a state like Pennsylvania with a broad 
delegated-practice provision in the Medical Practice Act 
and have a supportive physician in charge of your care.

State Lines

If you’re just providing standard wilderness first aid, 
you don’t need to worry about state lines. As far as first 
aid goes, most states are about the same: they ignore 
any scope of practice issues and don’t license or certify 
people at the first aid level. But what if you have some 
higher EMS, nursing or medical credentials?

You have no right to practice EMS, nursing or medi-
cine in the other state unless specifically granted by that 
state.  And, indeed, many states have established “reci-
procity” arrangements for both EMTs and Paramedics.  
The Atlantic EMS Council consists of PA, NJ, RI, DE, 
DC, MD, VA, and WV.  It has arrangements for “grant-
ing reciprocity” between EMT and paramedic levels 
between all member states  Specifically, this agreement 
allows you to apply for certification and licensure in 
another state. You have to apply for this, it’s not auto-
matic. But among these states, it’s generally easy to get 
reciprocal EMT or paramedic licensure in another state. 
Nursing, APP or physician credentials are an entirely 
different matter, and there is basically no such thing 
as reciprocity for you. You have to apply for a separate 
license in each state in which you might render care. 
And pay for it. 

Unfortunately, however, this doesn’t apply to the phy-
sicians who are providing medical control. This means 
you, as an EMT or paramedic, can practice your limited 
kind of medicine in a “foreign” state only under the 
medical direction of a medical control physician who is 
licensed in the “foreign” state.

Protocol.” Prehosp Emerg Care 24(6): 800-803. https://www.tandfon-
line.com/doi/full/10.1080/10903127.2019.1704322

https://www.tandfonline.com/doi/full/10.1080/10903127.2019.1704322
https://www.tandfonline.com/doi/full/10.1080/10903127.2019.1704322
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Once upon a time, Jack Grandey and I attended one 
of the Atlantic EMS Council1 meetings and spoke about 
the need for making out-of-state providers able to pro-
vide advanced care, even beyond the paramedic level.  
We gave as example a rescue at Crossroads Cave in Bath 
Co., Virginia several years ago. By the time the entire 
National Cave Rescue Commission Eastern Region 
cave rescue class (about 100 students and instructors) 
learned of the incident and drove to the site (and just 
after the final exercise, we might add), the local cave-
rescue trained people were exhausted and had to come 
out of the cave.

As we continued the rescue over the next twelve 
hours, we used a North Carolina orthopedic surgeon, 
a Pennsylvania emergency physician, and out of state 
paramedics. We used all sorts of “EMS-unapproved” 
medications (e.g., ketorolac IM) and procedures (e.g., 
shoulder dislocation reduction, clearing the cervical 
spine in the field, medical direction by an orthopedic 
surgeon for orthopedic problems).  

When we explained to the assembled lawyers and 
state EMS directors that we wanted to figure out a way 
to make this all have some semblance of lawfulness, 
they said “OK, we’ll add that to the list of other unlawful 
things we have to do all the time.  Let’s see, that’s #11 on 
the list.”  

Other things on the list included aeromedical trans-
port across state lines and EMS personnel, not licensed 
in a state, coming into a state to help after a disaster. 
This is not EMS personnel who live close to the state 
line, and who can already easily apply ahead of time to 
get reciprocal licensure in the other state.

The Atlantic EMS Council has long been working on 
a cooperative agreement that will cover many different 
problems with EMS between its member states, includ-
ing helicopter transports between one state and another.  
(Note that the standard practice for cross-state emer-
gency medical flights – that the sending facility provides 
medical direction until the aircraft arrives at the receiv-
ing facility – has no basis whatsoever in law. )

If you are a physician, states are starting to band 
together by passing similar legislation to allow easier 
to get licenses, via something called the Interstate 
Medical Licensure Compact,2 but it’s still expensive 
to get licensed in more than one state, and only about 
half of the states have joined. And this doesn’t help you 
when there is a disaster or extended wilderness search 
and rescue operation in a state in which you’re not yet 
licensed. Similarly, if you are a RN, there is something 
called the Nurse Licensure Compact (NLC).3 It’s in 
about the same state as the physician compact. 

1 http://www.atlemscouncil.com/index.html
2 https://www.imlcc.org/
3 https://www.ncsbn.org/nurse-licensure-compact.htm

There is something called REPLICA, which  an 
interstate compact for EMS licensure. Quoting from the 
website,4 it says:

The EMS Compact is not a form of EMS licensure 
reciprocity. The EMS Compact extends a privilege 
for EMS personnel from member states to practice 
on a short-term, intermittent basis under approved 
circumstances in other member states.

Examples of these circumstances include:
Response areas for EMS personnel that cross state 

lines
Staffing for large scale responses that are not at the 

level of a governor’s declaration of a disaster, includ-
ing details in support of federal agencies examples 
including wild-land firefighting teams, homeland 
security

Staffing for large scale planned special events 
examples such as concerts and sporting events…

EMS personnel providing patient care in a remote 
state will function within the Scope of Practice that is 
authorized in their home state unless modified by an 
appropriate authority. 

Now this sounds like what we need for wilder-
ness EMS! However, in the mid-Appalachian region, 
only Virginia and West Virginia have joined; Ohio, 
Pennsylvania, and Maryland have not.

Finally, there is the Emergency Management 
Assistance Compact (EMAC),5 which has been passed 
in all 50 states, and it is working well. However, it is only 
for formally-declared disasters.

At present, the only state in the mid-Appalachian 
region with official state-certified Wilderness EMTs 
is Maryland. So at present there is no way for these 
Wilderness EMTs to get “reciprocal” WEMT certifica-
tion by another state. Several other states “recognize” 
WEMT certificates from various providers, but only 
for continuing education credit, and there are no other 
reciprocity arrangements of which we are aware.

Unexpected Emergencies:  Assume you find yourself 
in an “exceptional” circumstance, such as follows. You 
are an EMT from Virginia. You are hiking along a trail 
in Pennsylvania’s Potter County (there are lots of great 
backpacking trails there), a mile from the nearest road.  
You run across a hunter who was shot in the leg and has 
an open fracture. 

In such a case, you have no legal authority to provide 
medical care.  But Pennsylvania has a Good Samaritan 
law, specifically designed to encourage people like you 
to render care. This suggests that, despite the letter of 

4 https://www.emscompact.gov/compact-information/
ems-personnel/
5 https://www.emacweb.org/

http://www.atlemscouncil.com/index.html
https://www.imlcc.org/
https://www.ncsbn.org/nurse-licensure-compact.htm
https://www.emscompact.gov/compact-information/ems-personnel/
https://www.emscompact.gov/compact-information/ems-personnel/
https://www.emacweb.org/
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the law that requires you to have a Pennsylvania EMT to 
provide care, that you should go ahead and provide care 
for the patient.

In the unlikely situation where you end up in court 
or in a hearing, what standard of care would you be 
held to?  If your training is EMT-Basic, you would be 
expected to control bleeding and dress and splint.  If 
you are trained as a Wilderness EMT, you would also be 
expected to, if possible, irrigate the wound before dress-
ing it; and possibly, depending on your WEMT training, 
give an oral antibiotic to the patient.

Routine Backcountry Care:   What if you are part 
of a SAR team, and your team responds regularly into 
another state? Well, since there isn’t yet any Wilderness 
EMT “reciprocity,” you can’t do that.  Maryland may 
decide to make it easy for those from other states with 
Wilderness EMT certificates to get Maryland WEMTs, 
but that’s still only a possibility at this point. It certainly 
would be a good idea to get training at the EMT or 
paramedic level even if, as in Pennsylvania, this doesn’t 
extend to the wilderness setting.  If you get into court 
or into a hearing, it would be evidence of a good-faith 
intent to abide by the states’ laws as much as possible.

We hope this makes you feel more sanguine (or 
at least less fearful) when you decide to do some-
thing that’s unlawful but in the patient’s best interest.  
Remember that helicopter and fixed-wing crews are 
doing similar unlawful things all the time and nobody’s 
suing them or taking away their certification.

The Stump Method 
 Field II 

Now, let’s go back to the wilderness first aid level. If you 
are a wilderness first aider with no higher medical quali-
fications, is it lawful for you to give an aspirin out of you 
wilderness first aid kit to another person?

You say, “You have severe pressurelike pain in the 
center of your chest, radiating to both arms, and you are 
sweaty, short of breath and nauseated. That sounds like a 
heart attack, like a myocardial infarction. Here, take this 
aspirin. It will make the heart attack less likely to kill 
you.” Is that lawful?

The simple answer is no, your giving your aspirin 
to that other person is a violation of the state’s medi-
cal practice act, and is practicing medicine without a 
license, which is a state criminal offense.

You say, “You have severe pressurelike pain in the 
center of your chest, radiating to both arms, and you 
are sweaty, short of breath and nauseated. Those are the 
classic signs of a heart attack, a myocardial infarction. 
I put an aspirin on that stump over there. If someone 
who is having a myocardial infarction takes an aspirin, 

makes the heart attack less likely to cause death.” Is that 
lawful?

The simple answer is yes, your putting the aspirin 
on that stump and educating the other person is not a 
violation of the state’s medical practice act. 

Ask almost any lawyer. To us non-lawyers, the dis-
tinction might seem trivial. To lawyers – who, after all, 
are experts on the law – the difference is great. 

In the first case, you are diagnosing a myocardial 
infarction, giving someone medical advice and prescrib-
ing/administering  a medication. Those are the practice 
of medicine.

In the second case, you are not diagnosing, not giving 
medical advice, and not prescribing/administering a 
medication. You are merely providing some information 
and leaving an aspirin on a stump.

Legal, Ethical, Moral 
 Field II 

If I am faced with a patient in the backcountry, and I 
don’t know what it’s legal for me to do, what should I 
do?

An example: you carry an Epi-Pen in your wilderness 
first aid/medical kit for your own use. Jason, a member 
of your field team, gets stung by three wasps and in 
a matter of seconds develops hives, lightheadedness, 
hoarseness, and shortness of breath. Jason does not have 
an Epi-Pen of his own, doesn’t know how to use one, 
and is shaking so badly you doubt he could use it prop-
erly anyway. Should you use your Epi-Pen on him?

We will analyze this and similar situations and then 
at the end you should answer this question to your own 
personal satisfaction.

It is worth saying that the legal status of giving an 
Epi-Pen to another person is different in every state and 
is changing all the time, so it is unlikely that you know 
what the law says on this topic, especially since your 
field team is right along a ridge along the Virginia/West 
Virginia state line.1

The very bottom line is that when in doubt, do the 
very best for your patient that you can. Providing bad 
care because you’re afraid of the legal consequences 
is an almost sure way to get in both medical and legal 
trouble. Providing good care even if you’re not sure it’s 
“legal” is the best way to care for your patient and keep 
yourself clear of the court system.

1 For an overview of state laws about administering epinephrine, see: 
https://www.wildmed.com/wp-content/uploads/2013/10/legal-struc-
ture-of-teaching-adminstration-of-epinephrine.pdf and https://www.
ncsl.org/research/health/increasing-access-to-epinephrine.aspx.

https://www.wildmed.com/wp-content/uploads/2013/10/legal-structure-of-teaching-adminstration-of-epinephrine.pdf
https://www.wildmed.com/wp-content/uploads/2013/10/legal-structure-of-teaching-adminstration-of-epinephrine.pdf
https://www.ncsl.org/research/health/increasing-access-to-epinephrine.aspx
https://www.ncsl.org/research/health/increasing-access-to-epinephrine.aspx
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If you want to make a more detailed analysis of a 
difficult first aid legal situation, analyze it in three-step 
process:

 ◆ Law: Certain moral dilemmas have occurred before, 
often many times. Courts and legislators have looked 
carefully at many of these recurring cases, and estab-
lished legal principles or laws which, in a real sense, 
guide us in what is right to do. What do you think 
the law tells you to do? If you are satisfied with that 
answer, you are done. If you are not sure what the law 
would have you do in this situation, or you think fol-
lowing the law might be wrong in this situation, then 
consider it from the standpoint of:

 ◆ Ethics: Groups of people, such as American College 
of Emergency Physicians1 or the American Medical 
Association,2 establish guidelines to what most 
believe are moral, and these are called codes of ethics. 
As an example, one ethical principle that has been 
around for a long time: First, do no harm.3 If you 
can’t come up with any ethical 

 ◆ Morals: We all have a sense of what is right and what 
is wrong, and though most of us will agree on what’s 
moral and what’s not, it’s an individual decision. Do 
what you feel is right.

Just about any lawyer will tell you the same; lawyers 
are always giving doctors this advice in medico-legal 
seminars.  A good example is a child who comes to the 
Emergency Department with a significant injury. In 
some legal sense, the doctor can’t treat a minor without 
the parent’s permission. However, if the doctor delays 
Emergency Department care pending the parent’s per-
mission, he or she is taking a big medical and legal risk. 
I don’t even ask about parental permission until after I 
see the child and figure out if the child needs treatment. 
Unless the medical treatment the doctor is contemplat-
ing is clearly elective, or can wait without any detriment 
to the child at all, lawyers advise doctors to just go 
ahead and “do it”:  suturing a wound, giving an antibi-
otic, whatever. Only later should the doctor worry about 
parental permission. Since what the lawyers tell doctors 
to do what they want to do anyway, it’s very satisfying.  

If in the field and you have a choice between what is 
right and what you think is legal, choose what’s right 
and you’ll probably do better in court, if it ever comes to 
that, than if you did what’s “legal.”

1 https://www.acep.org/patient-care/policy-statements/
code-of-ethics-for-emergency-physicians/
2 https://www.ama-assn.org/delivering-care/ethics/
code-medical-ethics-overview
3 The Wikipedia entry sums up the controversy over how old this 
principle is: https://en.wikipedia.org/wiki/Primum_non_nocere.

Here are some quotes from noted medical ethicist 
(and Mountain Rescue Association team member), Dr. 
Ken Iserson:

Rather than concern about scope of practice, the 
ethical bottom line is always the patient. When 
physicians (or probably other licensed health care 
providers) are involved, there should be no problems, 
since they are legally covered as Good Samaritans. 
With others, someone has to bite the legal bullet to 
guarantee the best patient care. In our case, I simply 
use off-line control to extend the scope of practice. In 
many of our calls, on-line medical control is imprac-
tical or unavailable.

Think of it this way: no EMS protocol takes wil-
derness medical scenarios into consideration; our 
patients need help; the law should not prevent this 
help if it can be safely delivered by wilderness person-
nel whether trained or not; it is our responsibility to 
make sure our personnel are as well trained as pos-
sible in safe practices for themselves and the patients.

While we can squabble over minutiae involved 
with first-aiders, EMTs, etc. performing certain tasks 
in the field, there is no ethical squabble that if they 
can and do not help the patient, they violate the ethi-
cal principles associated with medicine (at all levels), 
the ethical principles associated with wilderness 
search and rescue, and the ethical principles associ-
ated with being a member of our society.

So, what is your answer about administering your 
Epi-Pen to Jason?

https://www.acep.org/patient-care/policy-statements/code-of-ethics-for-emergency-physicians/
https://www.acep.org/patient-care/policy-statements/code-of-ethics-for-emergency-physicians/
https://www.ama-assn.org/delivering-care/ethics/code-medical-ethics-overview
https://www.ama-assn.org/delivering-care/ethics/code-medical-ethics-overview
https://en.wikipedia.org/wiki/Primum_non_nocere
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Personal Wilderness First Aid/Medical Kits  

Let’s dissect the title of this section: personal wilder-
ness first aid/medical kits.

Personal 
 Field II 

It starts with Personal. The ASRC, like many search and 
rescue organizations, lists “personal first aid kit” as part 
of the pack list requirements. (See Pack Lists on page 
11 for the complete listing.) However, as with many 
SAR organizations, the ASRC does not specify what 
needs to be in that personal first aid kit. If you are hav-
ing your required pack check for ASRC Field IV, your 
personal first aid kit could just be a single Band-Aid.1 
Or, it could include everything you need to paralyze, 
intubate and ventilate a patient in the field. It’s up to 
you. 

But let’s try to be reasonable, and consider what the 
word “personal” means in this context. It means a kit 
to take care of yourself and maybe some others in your 
field team on a search. (OK, maybe not “take care of ” 
your team members, but to have supplies they might 
find helpful: see The Stump Method on page 273.) A 
“personal first aid kit” is not intended, at least primar-
ily, to take care of an injured or ill search subject or 
rescue patient. Which doesn’t make a lot of sense, since 
if you make a find, you will have to treat the subject as 
a patient, at least until another team gets there with the 
“big medical kit,” whatever that might be. We’re going to 
stretch the definition of “personal” to include that fact 
that you’ll be searching for someone who may well be ill 
or injured.

And the unspoken assumption is that it’s for minor 
problems, figuring that if you have a major problem, 
you’ll call for help. Which, again, if you’re doing some-
thing at least slightly risky, like searching off-trail in 
rugged terrain, might not be such a great assumption, as 
help may be hours away.

Another unspoken assumption is that, if you have 
ongoing medical problems, your kit should have what 
you need to deal with them. For example, if you take 
medication daily on a regular basis, you should have 
some in your kit. Or if you have mild asthma that acts 
up from time to time, you should have an albuterol 

1 If it is, you could put one of the more expensive Hydroseal Band-
Aids and explain that you did this to upgrade your first aid kit; they 
really do work better, although other manufacturers’ similar bandages 
such as Compeed work just as well.

inhaler and spacer in That could be something you’ve 
been taking for years like a blood pressure medication, 
or maybe an antibiotic that you’re taking for ten days.

Yes, if the mission is not that far from your house, 
and not likely to last that long, maybe you can get away 
without putting such medications in your personal 
first aid kit. But if that mission ends as soon as you get 
there,2 and then you head to a more remote mission that 
extends for days…

Wilderness 
 Field II 

The next word in the title is Wilderness. Yes, close to 
your SAR team’s home location, there may not be any 
declared wilderness areas. But, ASRC members from 
Allegheny Mountain Rescue Group have flown on a 
C-130 to the southwest tip of Virginia for a big search in 
the large Mount Rogers wilderness area. Some members 
ended up deep in the backcountry for two days straight. 
The ASRC also ran a multi-day search in the Dolly Sods 
wilderness area in West Virginia, where teams were 
heading deep into the wilderness for a long time. There 
was also a cave rescue in western Virginia that lasted 
for 12 hours. Such operations are not that common, but 

2 If you are new to SAR: this happens all the time.

Courtesy Mike Yee, EMT-P, of the Appalachian Search and Rescue 
Conference’s Allegheny Mountain Rescue Group
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they certainly do happen, and we should be prepared for 
them. With, however, the realization that most of our 
operations will be within a few hours of a hospital.

First Aid/Medical 
 Field II 

The next words in the title are First Aid/Medical. That’s 
because, even if you’re only trained to the wilderness 
first aid level, your kit should carry some useful over-
the-counter medications, such as acetaminophen (e.g., 
Tylenol) and naproxen (e.g., Aleve) for pain. as well as 
your personal medications.

And if you’re trained beyond WFA, you should prob-
ably have some useful prescription medications in your 
kit, either prescribed by your family doctor or maybe 
by a team medical director. If you are trained to the 
EMT level, these might be an Epi-Pen or equivalent, 
an oral antibiotic (for open fractures, primarily) and 
an albuterol inhaler and spacer. If you’re a paramedic, 
Advanced Practice Provider or physician, you might 
carry an IV start kit and some useful injectable medica-
tions.1 That sounds a bit beyond “first aid” so, “First Aid/
Medical” kit.

Kits  
 Field II 

The final word in the title is Kits and it is a misnomer. If 
someone is sick or injured, much of the contents of your 
pack might be enlisted to care for the patient. Food, 
water, hot packs, insulation for underneath a sick or 
injured person such as an inflatable sit pad or the foam 
pad inside your SAR pack and duct tape just to mention 
a few.

And, you might want to make up not one but two 
wilderness first aid/medical kits. One goes in your SAR 
pack and includes the other relevant supplies in your 
pack. 

The other one is stuff you might want to have if you’re 
out on a big search and are there living at Base for a 
couple of days or longer. This stays in your vehicle or 
the duffel bag with extra food and shelter and the like 
that you threw in someone else’s vehicle because you’re 
carpooling.

1 There seems to be a trend to more medical people in SAR teams. As 
I type this, the ASRC’s Allegheny Mountain Rescue Group has four 
field-active emergency physicians and a fifth is thinking about joining. Courtesy Mike Yee, EMT-P, of the Appalachian Search and Rescue 

Conference’s Allegheny Mountain Rescue Group

 

Alternate Hot Packs

There is the old traditional hot 
water bottle, which you can 
approximate by heating water in a 
stove and pouring it into a water 
bottle or water bladder. However, 
that presumes you have a stove 
and pot to heat water, which isn’t 
that common on most SAR tasks 
in the mid-Appalachians. If you’re 
on a backpacking trip, though, it’s 
a good improvisation to keep in 
the back of your mind.

In hospitals, the hot packs you 
usually find are disposable chemi-
cal hot packs. They have a dry 
chemical that heats up when it 
dissolves in water, and a packet 
of water inside them that you can 
pop by crunching the hot back 
between your two hands to pop 
that internal and relatively fragile 
packet of water. That “relatively 
fragile” means that they are not 
really suitable for a SAR pack that 
gets bounced around a lot. When 
you need the hot pack, you will 
likely find that your hot pack has 
already spent itself warming the 
inside of your pack some time 
in the past. And, if the hot pack 
leaks, it turns the inside of your 
pack into a slimy, sticky mess. 
And if that isn’t enough, they are 
heavy. 

If you’re going to carry something 
as heavy as several of those heat 
packs, you should instead con-
sider a HeatPac charcoal vest; it 
weighs the same, provides much 
more heat for a much longer time, 
and can sometimes be found rela-
tively cheaply as military surplus. 
You can find them on eBay from 
time to time. I wrote an online 
article describing it more than 
20 years ago that describes it in 
some detail.1 

Another type of hot pack is a 
sturdy soft clear plastic “pillow” 
filled with a chemical solution 
that heats up when it crystallizes. 
Within each of the hot packs is a 
metal disk that you can squeeze 
and “click” to start the crystalliza-
tion. These are reusable: you sim-
ply put the used hot back in hot 
water until it melts. Unfortunately, 
they are very heavy, and tend to be 
already crystallized when you pull 
them out of the team kit – they 
are almost always in a team kit 
rather than a personal kit as they 
are so heavy – as they tend to ran-
domly crystallize in storage. They 
are more appropriate for home 
use for strained muscles than for 
a SAR pack.

1 https://www.pitt.edu/~kconover/
ftp/Vest.htm

https://www.pitt.edu/~kconover/ftp/Vest.htm
https://www.pitt.edu/~kconover/ftp/Vest.htm
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Iron Hot Packs for Mittens
You can carefully cut the outer packet of two in half, and put one in each mitten to be ready to use. Pro tip: don’t fold the outer packet 

in half to insert into the mitten hot pack pocket, the outer covering will leak air and they won’t work when you need them.

Ten-pack of Large Iron Hot Packs (left); Reusable Liquid Hot Pack (right)
The 10-pack of iron hot packs and the single liquid hot pack weigh the same, 1.4 pounds (0.6 kg) and have roughly the same bulk. The iron hot packs are more likely 

to still be usable after storage, and six of the large iron packs applied to the chest and armpits, at a rough estimate, will provide the same amount of heat as the 
single liquid hot pack but for hours longer. This brand of reusable liquid hot pack is no longer available but you can still purchase similar ones. Mitten for scale. 
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Hot Packs 
 Field II 

This seems a good place to discuss hot packs, as they 
are one of those things that may be outside your actual 
“wilderness first aid kit” but still very useful for wilder-
ness first aid. 

There are many different types of “hot packs,” some of 
which are covered in the sidebar Alternate Hot Packs on 
page 276.

 One kind is most commonly used for wilderness 
search and rescue, either to keep you warm in deep win-
ter, or for a hypothermic patient or team member, which 
can happen in any season. There are several different 
brands, but they are all similar. A search of amazon.com 
came up with brands like Hothands, Tundras, Happyday 
and Grabbers. 

They all work similarly. Each hot pack is sealed in an 
airtight, watertight thin flat plastic bag. Inside is a thin 
fibrous inner bag that is permeable to air and moisture. 
That inner bag is full of ground iron and other magic 
ingredients. 

When you rip open the outer bag, oxygen gets into 
the inner bag and the iron starts rusting. Fast. That 
produces heat. 

Depending only how finely the iron is ground and 
the magic ingredients, the hot pack can last for many 
hours; some say 18 hours, but 10 hours is a more com-
mon claim. They all work best in an enclosed area such 
as a pocket, though they do need some air (oxygen) to 
work. The manufacturers note that if the heat seems to 
be tapering off, you can shake them to reinvigorate the 
oxidation that provides heat. 

They are inexpensive and disposable. The contents are 
safe to throw in the trash, but don’t let anyone eat the 
contents; powdered iron can be toxic if you eat it. 

These are much lighter and less bulky than the alter-
natives described in the sidebar. 

Powdered iron hot packs come in different sizes. The 
smallest are toe warmers, which are sticky so that you 
can attach them to your socks to keep them in place.

Next larger are iron hot packs sized to fit the small 
pockets of some winter gloves and mittens. See the 
picture Iron Hot Packs for Mittens on page 277. These 
can make a big difference when the temperature is well 
below freezing.

Next larger are the Hothands “Body & Hand Super 
Warmers” and similar brands. The package of a single 
one of these handwarmers is the same size as a package 
of two of the small, back-of-mittens, and each hot pack 
is 3.75” x 5” (9.5 x 12.7 cm), about the size of the palm 
and fingers of a mitten. They provide considerably more 
heat than the back-of-mitten hot packs. 

Next larger is a set of four of these larger handwarmer 
size hot packs. North American Rescue’s Hypothermia 
Prevention and Management Kit (HPMK), supplied to 
the military under contract, uses such a set of four to 
insert over the chest. The other part of the HPMK is a 
“space sportsmen’s blanket” type mummy sleeping bag 
with hood, and a slot over the chest for the sheet of four 
hot packs.

You can get bigger sheets of iron hot packs, big 
enough to cover someone’s entire body. However, since 
we and the Wilderness Medical Society recommend 
applying heat just to the anterior chest and armpits for 
cold-stressed or hypothermic patients, we don’t recom-
mend them. They are also heavy. 

You can certainly use a set of four of the larger 
Hothands or similar hot packs duct-taped to someone’s 

TechTrade Ready Heat 
This is the 1-Panel (4-hot-pack) Warming Wrap; larger sizes are available. Left: in sturdy vacuum-pack pouch. Right: Unwrapped and unfolded. The non-woven material has four 

of iron hot packs built into it, each about the size of the larger Hothands handwarmers. The hook-and-pile (velcro) closures for wrapping around an IV bag. Mitten for scale. 
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chest to keep them from sliding around; one in each 
armpit is more likely to stay in place without duct tape.

However, there are disadvantages to carrying four (or 
six) of those larger iron hot packs. First, you need to use 
your duct tape to secure four of them to the patient’s 
anterior chest. Second, the outer packaging of these 
type of hot packs are fragile, and not suited for banging 
around in your SAR pack for months until you really 
need them. And if the outer packaging is damaged, even 
by a pinhole, they will not get warm when you open 
them. You can tell this by checking them: if they are still 
soft, they will likely warm up when you open the pack-
age. If they are hard, though, they have likely used up 
all their heat to warm up the inside of your pack a long 
time ago. You can package them inside a thick zip lock 
plastic bag, which helps, but this is not a guarantee that 
they will work when you need them.

A sturdier, SAR-pack-compatible equivalent is shown 
in TechTrade Ready Heat on page 278. Enclosed in a 
thick, stiff vacuum-pack plastic envelope, this seems 
more SAR-pack compatible. It fits nicely in the water 
bladder or foam-back-pad pocket of a large daypacks 
that people tend to use for mid-Appalachian SAR.

Designed to fit around an IV bag, this set of four large 
iron hot packs in a nonw0ven “blanket” will sit nicely on 
a patient’s chest; it’s 16 x 18” (41 x 46 cm). I put “blanket” 
in quotes as it is (I measured with my vernier caliper) 
one (1) mm (3/64”) thick. The blanket, however, is fuzzy 
enough that if you place it over a patient’s clothing on 
the chest, it will likely stay in place. The whole package 
including the outer wrap weighs 7 ounces (200 g).

If multiple people on the team have these four-packs-
in-a-blanket, you could put one on the chest, and two, 
each folded in half, in each armpit. They sell for about 
$15 and are available from multiple suppliers.1 

Force Protection 
 Field II 

Force protection is a key concept for austere EMS 
(tactical, disaster and wilderness) and wilderness first 
aid. The concept of force protection is not new, in that 
protecting your forces from injury, perhaps by having 
armed guards, has been around for millennia. But we’re 
talking about medical force protection: providing inci-
dental medical care to your troops to keep them active 
and healthy so they can keep doing their jobs.

In EMS, we talk about “bringing the hospital to the 
patient” but usually via ambulance and road, and in 
wilderness EMS we talk about bringing the hospital all 

1 I tend to get mine from Chinook, as they tend to have other wilder-
ness search and rescue medical supplies. https://www.chinookmed.
com/99974/ready-heat-disposable-heated-blanket-16x18.html.

the way to the patient.” Medical force protection is more 
like “bringing the urgent care to your team members.” A 
significant discussion about expanded scope of practice 
for EMS personnel regards this force-protection role. 

Force protection can range from, for a big search, 
having a physician or APP providing sick call at base, to 
wilderness first aiders in the field with personal wilder-
ness first aid kits containing supplies to take care of 
tenderfoot team members’ blisters.

Choosing Kit Contents 
 Field II 

Figuring out what to put into your Personal Wilderness 
First Aid/Medical Kit is not easy.

It depends on:
 ◆ Your personal medical problems if any, even if just 

pollen allergies.
 ◆ Your ability to run uphill for hours with an 80-pound 

(36 kg) pack. Or for that matter, your ability to just 
put on such a pack without getting a hernia.2

2 Pro tip: get someone else to lift it up and hold it while you get 
the shoulder straps on. Or, if you’re adventurous, your upper-body 
strength is pretty good and you have a flair for the dramatic, you put it 
right in front of your legs, with the side with the shoulder straps point-
ing away from you. You bend over, put your hands inside the shoulder 
straps, grab the sides of the pack, and flip the pack over your head, 
letting it slide down your arms until it settles in place. It takes practice, 
but it really does work and is easier than it sounds. It does tend to 
scrape up your arms a bit, though.

Courtesy Mike Yee, EMT-P, of the Appalachian Search and Rescue 
Conference’s Allegheny Mountain Rescue Group

https://www.chinookmed.com/99974/ready-heat-disposable-heated-blanket-16x18.html
https://www.chinookmed.com/99974/ready-heat-disposable-heated-blanket-16x18.html
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Medications 
 Field II 
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Closing Thoughts  

Going out on a few SAR operations in nice or not-
too-bad weather can lull you into complacency. 

Let me tell you a story. A story of a search, and a res-
cue, for which I was the Mission Coordinator (precursor 
to Incident Commander) during the worst of it.

 Once upon a time, specifically in October of 1983, 
16-year-old Shawn Crawford suffered another in his 
series of major outdoor recreation injuries. The search 
and the rescue were complex and difficult, and made 
worse by rain that eventually turned to freezing rain.

Here is a direct quote from the ASRC’s press release.

With its precipitous cliffs and ledges, and its 
well-known Ridge Trail with caves, rock mazes, and 
other rock formations, Shenandoah National Park’s 
Old Rag Mountain is a favorite of climbers and 
hikers. Last Sunday afternoon (8 October), Shawn 
Crawford, a freshman at Shepherd College, was 
hiking on Old Rag with friends. At about 1:30 in the 
afternoon, they were on the summit; rather than 
following his friends down one of the trails, Shawn 
decided to travel directly down the north face, so he 
could beat them to the bottom. He never made it. 

His friends reported him missing, and the Park 
Service sent Rangers out to check for him. Finding 
no sign of him on the mountain, they began plan-
ning a major search effort. At first, Park Rangers 
and a few search dog teams from the Virginia Search 
and Rescue Dog Association began searching, but it 
was quickly apparent that the search area included 
many areas accessible only by special mountaineering 
techniques. 

On Monday afternoon Shenandoah National 
Park requested assistance from the Mountain Rescue 
Groups of the Appalachian Search and Rescue 
Conference (ASRC). ASRC members responded 
from the Shenandoah Mountain Rescue Group in 
Washington, DC and the Blue Ridge Mountain 
Rescue Group in Charlottesville, Virginia. These 
ASRC members provided night foot patrols of the 
Ridge and Saddle Trails and camp-ins at strategic 
locations, so as to be certain that Shawn did not 
wander out of the search area during the night. 

The weather began to deteriorate, with increas-
ing fog and rain. On Tuesday, additional dog teams 
from Dogs East began searching, and ASRC teams 
began using ropes and mountain rescue equipment to 
search cliffs near the summit and on Pinnacle Ridge. 
The weather continued to worsen, with fog limiting 

visibility to about 30 feet; with increasing wind and 
cold rain, exposure and exhaustion became major 
dangers to all personnel on the mountain, especially 
ASRC members, few of whom had slept more than a 
few hours the night before. 

One ASRC searcher was at the end of a rope, 200 
feet below the summit and 40 feet above the next 
ledge, when through the fog she noticed something 
suspicious below. She directed nearby searchers to 
the area, and Shawn had been found, more than 48 
hours after he was last seen on the summit. 

He was suffering from extreme hypothermia 
from the cold and wet, able to respond only weakly 
and incoherently to the searchers’ questions, and he 
appeared to have head and leg injuries. A rappel 
rope was quickly rigged from the summit down to 
the ledge where Shawn lay, and ASRC medics were 
soon at his side; ASRC members then coached a 
Parkmedic Ranger and a Madison County Rescue 
Squad Cardiac Technician down the rappel rope. 

A Stokes rescue litter with medical and rescue 
equipment was lowered down the cliff, and a warm 
intravenous line and warmed oxygen were started. 
Shawn was carefully packed into the litter, and addi-
tional ASRC rescue team members rappel led down 
to him. Already hampered by the fog, wind, and cold 
rain, operations became even more difficult as dark-
ness settled. Since it would be a very complex opera-
tion to raise the litter up the cliff to the summit trail, 
it was decided to send a team from Shawn’s location 
at the base of the summit cliff down to blaze a route 
to the trail lower on the mountain. This bushwhack-
ing team was beset by difficulties, including slippery 
footing, driving rain, and the ever-present fog. The 
team kept encountering cliffs and chasms in the dark, 
and had to painstakingly backtrack and start again 
and again. 

The Mission Coordinators came very close to 
directing the litter team to spend the night at the 
base of the cliff, so that a vertical raising operation 
could be started at first light. Finally, at about 10:30 
pm, the bushwhacking team was able to make visual 
contact with a team coming up from below. The two 
teams were separated by a high cliff, but one the litter 
could be taken down, rather than up, to get to the 
trail. With great effort, the ASRC rescue team carried 
Shawn down the mountainside to the cliff, lowered 
him down the cliff, and then Park Service personnel 
carried him out the remaining mile to the fire road; 
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there, a Madison County Rescue Squad ambulance 
was waiting to take him to the University of Virginia 
Hospital. 

Although it is difficult to say for certain, some 
rescue personnel observed that Shawn was found 
just before dark, and he would not have survived the 
night alone. 

This was one of the most difficult mountain rescue 
operations in Virginia or Maryland in recent mem-
ory. It was only through the combined expertise of the 
Shenandoah Park Rangers, ASRC’s Mountain Rescue 
Groups, and of the other volunteer search and rescue 
groups involved, that such a challenging operation 
could be successful, allowing Shawn Crawford to be 
alive today.

So as to not end on such a sententious note, let me 
add a personal anecdote. After the ambulance left, we 
were standing next to our vehicles. On a fire road at the 
trailhead for the Old Rag Saddle Trail. In the middle 
of the night. In freezing rain. Figuring out how to 
demobilize. 

I told the Chief Park Ranger that none of our people 
were safe to drive. Having worked as a ranger in 
Shenandoah National Park in the past, I knew that the 
fire trucks were kept inside a building at Big Meadows 
called the Fire Cache. I suggested that he pull out the 
vehicles and let us all sleep on the floor there, where if 
not warm, at least it was dry. 

He thought for a few seconds and then said, “No.”
I just looked at him. He looked me in the eye, and 

without smiling, he said “Form up all of your vehicles 
and have them follow me.” 

We drove down the fire road to the southwest, until 
we exited the Park. A couple of minutes later, we pulled 
into the parking lot of Graves Mountain Lodge, a rustic 
but very nice lodge adjacent to the Park. The Chief 
Ranger came up to my vehicle and said “stay here.” He 
walked to the registration office, was in there for a few 
minutes, and then came out to my car and said “Come 
with me. Just you.”

When we got to the office, there was nobody there 
except for the two of us. There was a big pile of keys 
on the desk. The Chief Park Ranger said, “Lodging for 
tonight and breakfast is on us.” He finally smiled and 
said good night and drove off.

P.S., in the morning, we were all eating a lot of a 
wonderful breakfast. Many of our ASRC members were 
in wet clothes as they didn’t have any dry ones left. I 
remember a couple of people walking in wearing wet 
wool socks with no boots as they couldn’t bear to put on 
their wet boots. They left damp sockprints on the floor.

The non-SAR people in the dining room were look-
ing at us (and maybe smelling us) with a vague look of 

horror. In particular, there was one gentleman with a 
nice tweed coat and a cravat who looked particularly 
offended.

But after someone told them what we had just done, 
they crowded around to chat with us and hear our 
stories. 
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