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DESERT
SURVIV AL

To survive and evade in arid or desert areas, you must un-
derstand and prepare for the environment you will face.
You must determine your equipment needs, the tactics you
will use, and how the environment will affect you and your
tactics. Your survival will depend upon your knowledge of
the terrain, basic climatic elements, your ability to cope
with these elements, and your will to survive.

TERRAIN
Most arid areas have several types of terrain. The five basic desert
terrain types are-.Mountainous (High Altitude)..Rocky plateau..Sand dunes.
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. Salt marshes.. Broken, dissected terrain ("gebel" or "wadi").

Desert terrain makes movement difficult and demanding. Land naviga-
tion will be extremely difficult as there may be very fewlandmarks.
Cover and concealment may be very limited; therefore, the threat
of exposure to the enemy remains constant.

Mountain Deserts
Scattered ranges or areas of barren hills or mountains separated by dry,
flat basins characterize mountain deserts. High ground may rise gradu-
ally or abruptly from flat areas to several thousand meters above sea
level. Most of the infre~uent rainfall occurs on high ground and runs off
rapidly in the form of Hash floods. These floodwaters erode deep gullies
and ravines and deposit sand and gravel around the edges of the basins.
Water rapidly evaporates, leaving the land as barren asDefore, although
there may be short-lived vegetation. If enough water enters the basin to
compensate for the rate of evaporation, shallow lakes may develop, such
as me Great Salt Lake in Utan, or the Dead Sea. Most of these lakes
have a high salt content.

Rocky Plateau Deserts
Rocky plateau deserts have relatively slight relief interspersed with
extensive flat areas with quantities of solid or broken rock at or near
the surface. There may be steep-walled, eroded valleys, known as wadis
in the Middle East and arroyos or canyons in the United States and
Mexico. Although their flat bottoms may be superficially attractive as
assembly areas, the narrower valleys can be extremely dangerous to men
and material due to flash flooding after rains. The Golan Heights is an
example of a rocky plateau desert.

Sandy or Dune Deserts
Sandy' or dune deserts are extensive flat areas covered with sand or
gravel. "Flat" is a relative term, as some areas may contain sand dunes
that are over 300 meters high and 16 to 24 kilometers long. Trafficability
in such terrain will depend on the windward or leeward slope of the
dunes and the texture of the sand. Other areas, however, may be flat
for 3,000meters and more. Plant life may' vary from none to scrub over
2 meters high. Examples of this type of desert include the edges of the
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Sahara, the empty quarter of the Arabian Desert, areas of California
and New Mexico, and the Kalahari in South Africa.

Salt Marshes
Salt marshes are flat, desolate areas, sometimes studded with clumps
of grass but devoid of other vegetation. They occur in arid areas wnere
rainwater has collected, evaporated, and left large deposits of alkali salts
and water with a high salt concentration. The water is so salty it is un-
drinkable. A crust tnat may be 2.5 to 30 centimeters thick forms over
the saltwater.

In arid areas there are salt marshes hundreds of kilometers square.
These areas usually support many insects, most of which bite. Avoid
salt marshes. This type of terrain is highly corrosive to boots, clothing,
and skin. A good example is the Shat-el-Arab waterway along the Iran-
Iraq border.

Broken Terrain
All arid areas contain broken or highly dissected terrain. Rainstorms
that erode soft sand and carve out canyons form this terrain. A wadi
may range from 3 meters wide and 2 meters deep to several hundred
meters wide and deep. The direction it takes vanes as much as its width
and depth. It twists and turns and fonns a mazelike pattern. A wadi will
give you good cover and concealment, but do not try to move through
it because it is very difficult terrain to negotiate.

ENVIRONMENTAL FACTORS
Surviving and evading the enemy in an arid area depends on what you
know ana how prepared you are for the environmental conditions you
will face. Determine what equipment you will need, the tactics you will
use, and the environment's impact on them and you.

In a desert area there are seven environmental factors that you must
consider-. Low rainfalL. Intense sunlight and heat..Wide temperature range.
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. , Sparse vegetation.. . High mineral content near ground surface.. . Sandstorms.. Mirages.

Low Rainfall
Low rainfall is the most obvious environmental factor in an arid area.
Some desert areas receive less than 10 centimeters of rain annually, and
this rain comes in brief torrents that quickly run off the ground surface.
You cannot survive long without water in nigh desert temperatures. In
a desert survival situation, you must first consider "How much water do
I have?" and "Where are other water sources?"

Intense Sunlight and Heat
Intense sunlight and heat are rresent in all arid areas. Air temperature
can rise as high as 60 degrees L (140 degrees F) during the day'. Heat
gain results from direct sunlight, hot blowing winds, reflective heat (the
sun's raysbouncingoff the sand),and conductive heat from direct con-
tact withthe desert sand and rock (Figure 13-1).

The temperature of desert sand and rockaverages 16 to 22 degrees C
(30 to 4ITdegrees F) more than that of the air. For instance,when the
air temperature is 43 degrees C (110 degrees F),thesand temperature
may be 60 degrees C (140 degrees F).

Intense sunlight and heat increase the body's need for water. To con-
serve your body fluids and energy, you will need a shelter to reduce
your exposure to the heat of the aay. Travel at night to lessen your
use of water.

Radios and sensitive items of equipment exposed to direct intense
sunlight will malfunction.

Wide Temperature Range
Temperatures in arid areas may get as high as 55 degrees C during the
day and as low as 10 degrees C durin)!; tne night. The drop in tempera-
ture at night occurs rapidly and will cnill a person who lacKs warm
clothing and is unable to move about. The cool evenings and nights
are the oest times to work or travel. If your plan is to rest at night,
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you will find a wool sweater, long underwear, and a wool stocking cap
extremely helpful.

Sparse Vegetation
Vegetation is sparse in arid areas. You will therefore have trouble find-
ing shelter and camouflaging your movements. During daylight hours
~argeareas of terrain are visTh1eand easily controlled oy a small oppas-
mg force.
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Figure 13-1. 1Jpes of beat gain.
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If traveling in hostile territory, follow the principles of desert camou-
flage-.Hide or seek shelter in dry washes (wadis) with thicker growths of

vegetation and cover from oblique observation..Use the shadows cast from brush, rocks, or outcropping. The tem-
p~rature in shaded areas will be 11 to 17 degrees C cooler than the
alr temperature..Cover objects that will reflect the light from the sun.

Before moving, survey the area for sites that provide cover and conceal-
ment. You will have trouble estimating distance. The emptiness of des-
ert terrain causes most people to underestimate distanceDY a factor of
three: What appears to De1 kilometer away is really 3 kilometers away.

High Mineral Content

All arid regions have areas where the surface soil has a high mineral
content (borax, salt, alkali, and lime). Material in contact with this soil
wears out quickly, and water in these areas is extremely hard and un-
drinkable. Wetting your uniform in such water to cool off may cause a
skin rash. The Great Salt Lake area in Utah is an example of this type
of mineral-laden water and soil. There is little or no p,lant life; there-
fore, shelter is hard to find. Avoid these areas if possible.

Sandstorms
Sandstorms (sand-laden winds) occur frequently. in most deserts. The
"Seistan" desert wind in Iran and Afghamstan lSlowsconstantly for up to
120 days. Within Saudi Arabia, winds average 3.2 to 4.8 kilometers per
hour (kph) and can reach 112 to 128 kph in early afternoon. Expect ma-
jor sanastorms and dust storms at least once a week.

The greatest danger is getting lost in a swirling wall of sand. Wear
gogg1esand cover your mouth and nose with cloth. If natural shelter
is unavailable, mark your direction of travel, lie down, and sit out
the storm.

Dust and wind-blown sand interfere with radio transmissions. Therefore,
be.ready to use other mean? for ~iMaling, such as pyrotechnics, signal
mmors, or marker panels, if aValhlble.
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Mirages
Mirages are optical phenomena caused by the refraction of light through
heated air rising from a sandy or stony- surface. They occur in the inte-
rior of the desert about 10 kilometers from the coast. They make objects
that are 1.5 kilometers or more away appear to move.

This mirage effect makes it difficult for you to identify an object from
a distance. It also blurs distant range contours so much that you feel
surrounded by a sheet of water from which elevations stand out as
"islands."

The mirage effect makes it hard for a person to identify targets, esti-
mate range, and see objects clearly. However, if you can get to high
ground (3meters or more above the desert floor), you can get above
the superheated air close to the ground and overcome the mirage effect.
Mirages make land navigation difficult because they- obscure natural
features. You can survey the area at dawn, dusk, or by moonlight when
there is little likelihood of mirage.

Light levels in desert areas are more intense than in other geographic
areas. Moonlit nights are usually crystal clear, winds die down,naze and
glare disappear, and visibility is excellent. You can see lights, red flash-
fights, and blackout lights at great distances. Sound carries very far.

Conversely, during nights with little moonlight, visibility is extremely
poor. Traveling is extremely- hazardous. You must avoid getting lost,
falling into ravmes, or stumbling into enemy positions. Movement during
such a night is practical only if you have a compass and have spent the
day i~ a Shelter, resting, observmg and memorizing the terrain, and
selectmg your route.

NEED FOR WATER
The subject of man and water in the desert has generated considerable
interest and confusion since the early days of World War II when the
U.S. Army was preparing to fight in North Africa. At one time the U.S.
Army thought it could condition men to do with less water by p'rogres-
sively reducing their water supplies during training. They called it water
discipline. It caused hundreds of heat casualties.

A key factor in desert survival is understanding the relationship between
physlCal activity, air temperature, and water consumption. The Dody
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requires a certain amount of water for a certain level of activity at a
certain temperature. For example, a person performing hard work in
the sun at 43 degrees C requires 19 liters of water daily. Lack of the
required amounf of water causes a rapid decline in an individual's ability
to make decisions and to perform tasks efficiently.

Your body's normal temperature is 36.9 degrees C (98.6degrees F).
Your body gets rid of excess heat (cools om by sweating. The warmer
your body 13ecomes-whether caused by worK, exercise, or air tempera-
ture-the more you sweat. The more you sweat, the more moisture
you lose. Sweating is the principal cause of water loss. If a person stops
sweating during periods of hign air temperature and heavy work or
exercise, he wilTquickly deverop heat sfroke. This is an emergency that
requires immediate medical attention.

Fi~re 13-2 shows daily water requirements for various levels of work.
Understanding 0°W the air temperature and your physical activity affect
your water reqmrements allows you to take measures to get the most
from your water supply. These measures are-. Find shade! Get out of the sun!.Placesomethingbetweenyou and the hot ground..Limityour movements!.Conserve your sweat. Wear your complete uniform to include T-shirt.

Roll the sleeves down, cover your heaa, and protect your neck with
a scarf or similar item. These steps will protect your "bodyfrom hot-
blowing winds and the direct rays of the sun. Your clothing will
absorb your sweat, keeping it against your skin so that you ?;.ainits
full cooling effect. By s1aymg in the shade quietly, fully cl01hed,not
talking, keeping your mouth closed, and breathing through your nose,
your water requirement for survival drops dramatically.. If water is scarce, do not eat. Food requires water for digestion;
therefore, eating food will use water that you need for cooling.

Thirst is not a reliable f{Uidefor your needfor water. A person who uses
thirst as a guide will drink only two-thirds of his daily water require-
ment. To prevent this "voluntary" dehydration, use the following guide:
.At temperatures below 38 degrees C, drink 0.5 liter of water every

hour..At temperatures above 38 degrees C, drink 1 liter of water every
hour.
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C: Rest in shade.

This graph shows water needs, in liters per day, for men at three
activity levels in relation to the daily mean air temperature. For
example, if one is doing 8 hours of hard work in the sun (curve
A) when the average temperature for the day is 50 degrees C
(horizontal scale). one's water requirementforthe day will be ap-
proximately 25 liters (vertical scale).

From Technical Report E-P118. Southwest Asia: Environment
and Its Relationship to Military Activities. July 1959.

Figure 13-2. Daily water requirements for three levels of activity.
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Drinking water at regular intervals helps your body remain cool and
decreases sweating. Even when your water supply is low, sipping water
constantly will keep your body cooler and reduce water loss through
sweating. Conserve your fluids by reducing activity during the heat of
day. Do not ration your water! If you try to ration water, you stand a
good chance of becoming a heat casualty.

HEAT CASUALTIES

Your chances of becomin,ga heat casualty as a survivor are great, due to
injury, stress, and lack of critical items of equipment. Followmg are the
major rypes of heat casualties and their treatment when little water and
no medIcal help are available.

Heat Cramps
The loss of salt due to excessive sweating causes heat cramps. Symptoms
are moderate to severe muscle cramps in legs, arms, or abaomen. These
symptoms may start as a mild muscu1ar discomfort. You should now stop
all activity, get in the shade, and drink water. If you fail to recognize the
early symptoms and c~ntinue your physical activity, you will have severe
muscle cramps and pam. Treat as for heat exhaustlOn,below.

Heat Exhaustion
A large loss of body water and salt causes heat exhaustion. Symptoms
are headache, mental confusion, irritability, excessive sweating, weak-
ness, dizziness, cramps, and pale, moist, cold (clammy')skin. Immediately
get the patient under shade. Make him lie on a stretcher or similar item
about 45 centimeters off the ground. Loosen his clothing. Sprinkle him
with water and fan him. Have him drink small amounts of water every
3 minutes. Ensure he stays quiet and rests.

Heat Stroke
A severe heat injurycausedby extremeloss of water and salt and the
body's inability to cool itself. The patient may die if not cooled immedi-
ately. Symptoms are the lack of sweat, hot and dry skin, headache, dizzi-
ness, fast pulse, nausea and vomiting, and mental confusion leading to
unconsciousness. Immediately get tne person to shade. Lay him on a
stretcher or similar item about 45 centimeters off the ground. Loosen
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his clothing. Pour water on him (it does not matter if the water is
polluted or brackish) and fan him. Massage his arms, legs, and body.
If he regains consciousness, let him drink small amounts of water
every 3 minutes.

PRECAUTIONS
In a desert survival and evasion situation, it is unlikely that J:ou will have
a medic or medical supplies with you to treat heat injuries. Therefore,
take extra care to avoia heat i11iuries.Rest during the day. Work during
the cool evenings and ni~hts. Use a buddy system to watch for heat
injury, and observe the fOllowingguidelines:.Make sure you tell someone where you are going and when you will

return..Watch for signs of heat injury. If someone complains of tiredness or
wanders away from the group, he may be a heat casualty..Drink water at least once an hour..Get in the shade when resting; do not lie directly on the ground.

.Do not take off your shirt and work during the day..Check the color of your urine. A light color means you are drinking
enough water, a dark color means you need to drink more.

DESERT HAZARDS
There are several hazards unique to desert survival.These include
insects, snakes, thorned plants and cacti, contaminated water, sunburn,
eye irritation, and climatic stress.

Insects of almost every type abound in the desert. Man, as a source of
water and food, attracts lice, mites, wasps, and flies. They are extremely
unpleasantand may carrydiseases.OldDuildings,ruins,and caves are
favorite habitats of spiders, scorpions, centipedes, lice, and mites. These
areas provide protection from tne elementsand also attract other wild-
life. Therefore, take extra care when staying in these areas. Wear gloves
at all times in the desert. Do not p'laceyour hands anywhere without
first lookingto see what is there. Visuallyinspectan area before sitting
or lyingdown.Whenyou get up, shakeout and inspectyour boots
and clothing.

13-11



.
All desert areas have snakes. They inhabit ruins, native villages, garbage
dumps, caves, and natural rock outcropping that offer shade. Never go
barefoot or walk through these areas without carefully inspecting them
for snakes. Pay attention to where you place your feet ana hands. Most
snakebites result from stepping on or handling snakes. A void them.
Once you see a snake, give it a wide berth.
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C HAP T E R 14

TROPICAL
SURVIV AL

Most people think of the tropics as a huge and forbidding
tropical rain forest through which every step taken must be
hacked out, and where every inch of the way is crawling
with danger. Actually, over half of the land in the tropics is
cultivated in some way.

A knowledge offield skills, the ability to improvise, and the
application of the principles of survival will increase the
prospects of survival. Do not be afraid of being alone in the
jungle; fear will lead to panic. Panic will lead to exhaustion
and decreaseyour chance of survival.

Everything in the jungle thrives, including diseasegerms
and parasites that breed at an alarming rate. Nature will
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provide water, food, and plenty of materials to build
shelters.

Indigenous peopleshave lived for millennia by hunting
and gathering. However, it will take an outsider some
time to get used to the conditions and the nonstop ac-
tivity of tropical survival.

TROPICAL WEATHER
Hightem

r
eratures, heavy rainfall, and oppressive humidity characterize

equatoria and subtropical regions, except at high altitudes. At low alti-
tudes, temperature variation is seldom less than 10 degrees C and is
often more than 35 degrees C. At altitudes over 1,500 meters, ice often
forms at night. The rain has a cooling effect, but when it stops, the
temperature soars.

Rainfall is heavy, often with thunder and lightning. Sudden rain beats
on the tree canopy, turning trickles into ragmg torrents and causing
rivers to rise. Just as suddenly, the rain stops.\Tiolent storms may occur,
usually toward the end of the summer months.

Hurricanes, cyclones, and typhoons develop over the sea and rush inland,
causing tidal waves and devastation ashore. In choosing campsites, make sure
you are above any potential flooding. Prevailing winds vary oetween winter
and summer. The dry season has ram once a cfay and the monsoon has
continuous rain. In Southeast Asia, winds from the Indian Ocean bring the
monsoon, but it is dry when the wind blows from the landmass of China.

Tropical day and night are of equal length. Darkness falls quickly and
daybreak is just as sudden.

JUNGLE TYPES
There is no standard jungle. The tropical area may be any of the
following:.Rain forests..Secondary jungles.. Semievergreen seasonal and monsoon forests.
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. Scrub and thorn forests.. Savannas.. Saltwater swamps.. Freshwater swamps.

Tropical Rain Forests
Theclimate varies little in rain forests.Youfind these forestsacross
the equator in the Amazon and Congo basins, parts of Indonesia, and
several Pacific islands. Up to 3.5 meters of rain fall evenly throughout
the year. Temper~tures range from about 32 degrees C in the day to
21 degrees C at mght.

There are five layers of vegetation in this jungle (Figure 14-1).Where
untouched by' man, jungle trees rise from buttress roots to heights of
60 meters. Below them, smaller trees produce a canopy so thicKthat
little light reaches the jungle floor. Seedlings struggle -beneath them to
reach hght, and masses of vines and lianas twine up to the sun. Ferns,
mosses, and herbaceous plants push through a thick carpet of leaves,
and a great variety of fungi grow on leaves and fallen tree trunks.

Because of the lack of light on the jungle floor, there is little under-
growth to hamper movement, but dense growth limits visibility to about
50 meters. You can easily' lose your sense of direction in this jungle, and
it is extremely hard for aircraft to see you.

5th LAYER

4th LAYER

3d LAYER

2d LAYER

1st LAYER

Figure 14-1. Five layers of tropical rain forest vegetation.
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Secondary Jungles
Secondary jungle is very similar to rain forest. Prolific growth, where
sunlight penetrates to the jungle floor, rypifies this type of forest. Such
growth happens mainly along #ver banKs, on jungle frmges, and where
man has cleared rain forest. When abandoned, tangled masses of vegeta-
tion quickly reclaim these cultivated areas. You can often find cultivated
food plants among this vegetation.

Semievergreen Seasonal and Monsoon Forests
The characteristics of the American and African semievergreen seasonal
forestscorrespondwith those of the Asian monsoonforests.These char-
acteristics are-.Their trees fall into two stories of tree strata. Those in the upper

story average 18 to 24 meters; those in the lower story average
7 to 13 meters..The diameter of the trees averages 0.5 meter..Their leaves fall during a seasonal drought.

Except for the sage, nipa, and coconut palms, the same edible plants
grow in these areas as in the tropical rain forests.

You find these forests in portions of Columbia and Venezuela and the
Amazon basin in South America; in portions of southeast coastal Kenya,
Tanzania, and Mozambique in Africa; in Northeastern India, much of
Burma, Thailand, Indochma, Java, and parts of other Indonesian islands
in Asia.

Tropical Scrub and Thorn Forests
The chief characteristics of tropical scrub and thorn forestsare-
. There is a definite dry season..Trees are leafless during the dry season..The ground is bare except for a few tufted plants in bunches; grasses

are uncommon..Plants with thorns predominate..Fires occur frequently.

You find tropical scrub and thorn forests on the west coast of Mexico,
Yucatan penmsula, Venezuela, Brazil; on the northwest coast and
central parts of Africa; and in Asia, in Turkestan and India.
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Within the tropical scrub and thorn forest areas, you will find it hard to
obtain food plants during the dry season. During the rainy season, plants
are considerably more abundant.

Tropical Savannas
General characteristics of the savanna are-. It is found within the tropical zones in South America and Africa..Itlooks like a broad, grassy meadow, with trees spaced at wide intervals.. It frequentlyhas red soil.. It grows scattered trees that usually appear stunted and gnarled like

apple trees. Palms also occur on savannas.

You find savannas in parts of Venezuela, Brazil, and the Guianas
in South America. In Africa, you find them in the southern Sahara
(north-central Cameroon and Gabon and southern Sudan), Benin, Togo,
most of Nigeria, northeastern Zaire, northern Uganda, western Kenya,
part of Malawi, part of Tanzania, southern Zimbabwe, Mozambique,
and western Maaagascar.

Saltwater Swamps
Saltwater swamps are common in coastal areas subject to tidal flooding.
Manj!;rovetrees thrive in these swamps. Mangrove trees can reach
heignts of 12 meters, and their tangled roots are an obstacle to move-
ment. VisibilitY.in this type of swamp is poor, and movement is ex-
tremely difficult. Sometnnes, streams that you can raft form channels,
but you usually must travel on foot througn this swamp.

You find saltwater swamps in West Africa, Madagascar, Malaysia, the
Pacific islands, Central and South America, and at the mouth of the
Ganges River in India. The swamps at the mouths of the Orinoco and
Amazon rivers and rivers of Guyana consist of mud and trees that offer
little shade. Tides in saltwater swamps can vary as much as 12 meters.

Everything in a saltwater swamp may appear hostile to you, from leeches
and msects to crocodiles and cannans. Avoid the dangerous animals in
this swamp.

Avoid this swamp altogetherif you can. If there are water channels
through it, you may be able to use a raft to escape.
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Freshvvater Svva~ps
You find freshwater swamps in low-lying inland areas. Their characteris-
tics are masses of thorny undergrowth, reeds, grasses, and occasional
short palms that reduce visibility and make travel difficult. There are
often islands that dot these swamps, allowing you to get out of the
water. Wildlife is abundant in these swamps.

TRAVEL THROUGH
JUNGLE AREAS

With practice, movement through thick undergrowth and jungle can be
done efficiently. Always wear long sleeves to avoid cuts and scratches.

To moveeasily,you must develop'"jungleeye,"that is,you shouldnot
concentrate on the pattern of bushes and trees to your immediatefront.
You mustfocus on the junj!;lefurther out and find natural breaks in
the foliaj!;e.Look through tfiejungle,not at it. Stop and stoop down oc-
casionalfyto lookalong the jungle floor. This actlOn may reveal game
trails that you can follow.

Stay alert and move slowly and steadily through dense forest or jungle.
Stop periodically to listen and take your bearings. Use a machete to
cut tl1rough dense vegetation, but do not cut unnecessarily or you
will quicklywear yourself out. If using a machete, stroke upward when
cutting vines to reduce noise because sound carries long distances in
the jungle. Use a stick to part the vegetation. Using a stick will also
help diSlodgebiting ants, spiders, or snakes. Do no1grasp at brush
or vines when climbing slopes; they may have irritating spines or
sharp thorns.

Many jungle and forest animals follow game trails. These trails wind and
cross, but freguently lead to water or dearings. Use these trails if they
lead in your desired direction of travel.

In many countries, electric and telephone lines run for miles through
sparsely inhabited areas. Usually, tne right-of-way is clearenough to
allow easy travel. When traveling along these lines, be careful asyou
approach transformer and relay stations.In enemy territory, theymay
be guarded.
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TRAVEL TIPS

Pinpoint your initial location as accurately as possible to determine a
general line of travel to safety. Ifyou do not have a compass, use a
field-expedient direction finding method.

Take stock of water supplies and equipment.

Move in one direction, but not necessarily in a straight line. Avoid
obstacles. In enemy territory, take advantage of natural cover and
concealment.

Move smoothly through the jungle. Do not blunder through it since you
will get many cuts and scratches. Turn your shoulders, shift your hips,
bend your body, and shorten or lengthen your stride as necessary to
slide between the undergrowth.

IMMEDIATE CONSIDERATIONS
There is less likelihood of your rescue from beneath a dense jungle
canopy' than in other survival situations. You will probably have to travel
to reach safety.

If y.ou are the victim of an aircraft crash, the most important items to take
with you from the crash site are a machete, a compass, a first aid kit, and a
parachute or other material for use as mosquito netting and shelter.

Take shelter from tropical rain, sun, and insects. Malaria-carrying mosquitoes
and other insects are lIDmediate dangers, so protect yourself agamst bites.

Do not leave the crash area without carefully blazing or marking your
route. Use your compass. Know what directlOn you are taking.

In the tropics, even the smallest scratch can quickly become dangerously
infected. Promptly treat any wound, no matter how minor.

WATER PROCUREMENT
Even though water is abundant in most tropical environments, you may,
as a survivor, have trouble finding it. If you do find water, it may not oe
safe to drink. Some of the many sources are vines, roots, palm trees, and
condensation. You can sometimes follow animals to water. Often you
can get nearly clear water from muddy streams or lakes by digging a
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hole in sandy soil about 1 meter from the bank. Water will seep into
the hole. You must purify any water obtained in this manner.

Animals as Signs of Water
Animals can often lead you to water. Most animals require water regularly.
Grazing animals such as deer, are usually never far from water and usually
drink at dawn and dusk. Converging game trails often lead to water. Carni-
vores (meat eaters) are not reliable mdicators of water. They get moisture
from the animals they eat and can go without water for long periods.

Birds can sometimes also lead you to water. Grain eaters, such as
finches and pigeons, are never far from water. They drink at dawn and
dusk. When tney fly straight and low, they, are heading for water. When
returning from water, they are full and will fly from tree to tree, resting
frequentIy. Do not rely on water birds to lead you to water. They fly
long distances without stopping. Hawks, eagles, and other birds of prey
get 1iquids from their victims; you cannot use them as a water indicator.

Insects can be good indicators of water, especially bees. Bees seldom
range more than 6 kilometers from their nests or -hives. They usually will
have a water source in this range. Ants need water. A column of ants
marchin,g up a tree is going to a small reservoir of trapped water. You
find sucn reservoirs even in arid areas. Most flies stay within 100 meters
of water, especially the European mason fly, easily recognized by its
iridescent green body.

Human tracks will usually lead to a well, bore hole, or soak. Scrub or
rocks may cover it to reduce evaporation. Replace the cover after use.

Water From Plants
Plants such as vines, roots, and palm trees are good sources of water.

Vines
Vines with rough bark and shoots about 5 centimeters thick can be a useful
source of water. You must learn by' experience which are the water-bearing
vines, because not all have drinkaole water. Some may even have a poison-
ous s~p. Th~ po~sonous ones yield a stic~y, milky sap ~h~n ~ut: Nonpoison-
ous vmes wlll give a clear flmd. Some vmes cause a skm irntahon on con-
tact; therefore ret the liquid drip into your mouth, rather than put your
mouth to the vine. Preferably, use some type of container. Use the proce-
dure described in Chapter 6 to obtain water from a vine.
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Roots
In Australia, the water tree, desert oak, and bloodwood have roots
near the surface. Pry these roots out of the ground and cut them into
30-centimeter lengtns. Remove the bark and suck out the moisture, or
shave the root to a pulp and squeeze it over your mouth.

Palm Trees
The buri, coconut, and nip'a p'alms all contain a sugary fluid that is very
good to drink. To obtain the liquid, bend a flowermg stalk of one of
these palms downward, and cut off its tip. If you cut a thin slice off the
stalk every 12 hours, the flow will renew, making it possible to collect up
to a liter per day. Nipapalm shoots grow from tne Base, so that you can
work at ground leveL an grown trees of other species, you may nave to
climb them to reach a flowering stalk. Milk from coconuts has a large
water content, but may contain a strong laxative in ripe nuts. Drinkmg
too much of this milk may cause you to lose more flmd than you drink.

Water From Condensation
Often it requires too much effort to dig for roots containing water. It
may be eaSier to let a plant produce water for you in the form of con-
densation. Tying a clear plastic bag around a green leafy branch will
cause water in the leaves to evaporate and condense in the bag. Placing
cut vegetation in a plastic bag will also produce condensation. This is a
solar still (see Chapter 6).

FOOD
Food is usuallyabundant in a tropicalsurvivalsituation.Toobtainani-
mal food, use the procedures ouflined in Chapter 8.

In addition to animal food, you will have to supplement your diet with
edible pl~nts. The best places to forage are the banks of streams and
rivers. Wherever the sun penetrates Thejungle, there will be a mass of
vegetation, but river banks may be the most accessible areas.

If you are weak, do not expend energy climbing or felling a tree for
food. There are more easily obtainecfsources of food nearer the ground.
Do not pickmore food than you need. Food spoilsrapidly in tropical
conditions. Leave food on the growing plant until you need it, and eat
it fresh.
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There are an almost unlimited number of edible p'lants from which to
choose. Unless you can positively identify these plants, it may be safer at
first to begin with p'alms, bamboos, and common fruits. The fist below
identifies some of the most common foods. Detailed descriptions and
photographs are at Appendix B.

TROPICAL ZONE FOOD PLANTS

.Bael fruit (Aegle marmelos).Bamboo (various species)

.Banana or plantain (Musa species)

.Bignay (Antidesma bunius).Breadfruit (Artocarpus incisa)

.Coconut palm (Cocos nucifera)

.Fishtail palm (Caryota urens).Horseradish tree (Moringa pterygosperma).Lotus (Nelumbo species).Mango (Mangifera indica)

.Manioc (Manihot utillissima).Nipa palm (Nipa fruticans)

.Papaya (Carica papaya).Persimmon (Diospyros virginiana)

.Rattan palm (Calamus species).Sago palm (Metroxylon sagu)

.Sterculia (Sterculia foetida).Sugarcane (Saccharum officinarum).Sugar palm (Arenga pinnata).Sweetsop (Annona squamosa).Taro (Colocasia and Alocasia species)

.Water lily (Nymphaea odorata).Wild fig (Ficus species)

.Wild rice (Zizania aquatica)

.Yam (Dioscorea species)

POISONOUS PLANTS
The proportion of p'oisonous plants in tropical regions is no greater than
in any other area of the world. However, it may appear that most plants
in the tropics are poisonous because of the great density of plant growth
in some tropical areas. See Appendix C.
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C HAP T E R 15

COLD WEATHER
SURVIV AL

One of the most difficult survival situations is a cold
weather scenario. Remember, cold weather is an adversary

that can be as dangerous as an enemy soldier. Every time

you venture into the cold, you are pitting yourself against

the elements. With a little knowledge of the environment,

proper plans, and appropriate equipment, you can over-

come the elements. As you remove one or more of these

factors, survival becomes increasingly difficult. Remember,

winter weather is highly variable. Prepare yourself to adapt

to blizzard conditions even during sunny and clear weather.

Cold is afar greater threat to survival than it appears. It

decreases your ability to think and weakens your will to do

anything except to get warm. Cold is an insidious enemy; as

it numbs the mind and body, it subdues the will to survive.
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Cold makes it very easy to forget your ultimate goal-to
survive.

COLD REGIONS AND LOCATIONS
Cold regions include arctic and subarctic areas and areas immediately
adjoining them. You can classify about 48percent of the northern hemi-
sphere's total landmass as a cord region due to the influence and extent
of air temperatures. Ocean currents affect cold weather and cause large
areas normally included in the temperate zone to fall within the cold
regions during winter periods. Elevation also has a marked effect on
defining cold regions.

Within the cold weather regions, you may' face two types of cold weather
environments-wet or dry.l<nowmg in which environment your area
of operations falls will affect planning and execution of a cold weather
operation.

Wet Cold Weather Environments
Wet cold weather conditions exist when the average temperature in a
24-hour period is -10 degrees C or above. Characteristics of this condi-
tion are freezing during the colder night hours and thawing during the
day. Even though the temperatures are warmer during this conditlOn,
the terrain is usually very sloppy due to slush and mua. You must con-
centrate on protecting yourse1f from the wet ground and from freezing
rain or wet snow.

Dry Cold Weather Environments
Dry cold weather conditions exist when the average temperature in
a 24-hour period remains below -10 degrees C. Even though the tem-
peratures m this condition are much lower than normal, you do not
have to contend with the freezing and thawing. In these conditions, you
need more layers of inner clothing to protect you from temperatures
as low as -60 degrees C. Extremely hazardous conditions eXist when
wind and low temperature combine.

WINDCHILL
Windchill increases the hazards in cold regions. Windchill is the
effect of moving air on exposed flesh. For instance, with a 27.8-kph
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(IS-knot) wind and a temperature of -10 degrees C, the equivalent
windchill temperature is -23 degrees C. Figure 15-1 gives the windchill
factors for vanous temperatures and wind speeds.

Remember, even when there is no wind, you will create the equivalent
wind by skiing, running, being towed on skis behind a vehicle, working
around aircraft that produce wind blasts.

BASIC PRINCIPLES
OF COLD WEATHER

SURVIVAL

It is more difficult for you to satisfy your basic water, food, and shelter
needs in a cold environment than ill a warm environment. Even if you
have the basic requirements, you must also have adequate protective
clothing and the will to survive. The will to survive is as important as the
basic needs. There have been incidents when trained and well-equipped
individuals have not survived cold weather situations because they racked
the will to live. Conversely, this will has sustained individuals less
well-trained and equipped.

There are many different items of cold weather equipment and clothing
issued by the U.S. Army today. Specialized units may have access to
newer, hghtweight gear such as polypropylene underwear, GORE-TEX
outerwear and Doots, and other special equipment. Remember, however,
the older gear will keep you warm as long as you apply a few cold
weather principles. If the newer types of clothing are available, use
them. If not, tl1enyour clothing snould be entirefy wool, with the possi-
ble exception of a windbreaker.

You must not only have enough clothing to protect you from the cold,
you must also know how to maximize the warmth you get from it.
For examfle, always keep your head covered. You can10se 40 to 45
percent 0 body heat from an unprotected head and even more from
the unprotectea neck, wrist, and ankles. These areas of the body are
good radiators of heat and have very little insulating fat. The brain
is very susceptible to cold and can stand the least amount of cooling.
Because there is much blood circulation in the head, most of which
is on the surface, you can lose heat quickly if you do not cover
your head.
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Figure 15-1. Windchill table.
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There are four basic principles to follow to keep warm. An easy way to
remember these basic principles is to use the word COLO-

e - Keep clothing clean.
0 - Avoid overheating.
L - Wear clothes loose and in layers.
D - Keep clothing dry.

e - Keep clothing clean. This principle is always important for sanita-
tion and comfort. In winter, it is also important from the stand-
point of warmth. Clothes matted with dirt and grease lose much
of their insulation value. Heat can escape more easily from the
body through the clothing's crushed or filled up air pockets.

0 - Avoid overheating. When you get too hot, you sweat and your
clothing absorbs the moisture. This affects your warmth m two
ways: dampness decreases the insulation quality of clothing, and
as sweat evaporates, your body cools. Adjust your clothing so that
you do not sweat. Do this by partially opening your parka or
Jacket, by removing an inner rayer of clothing, DY removing heavy
outer mittens, or by throwing }jack your parKa hood or changing
to lighter headgear. The head and hands act as efficient heat
dissipaters when overheated.

L - Wear your clothing loose and in layers. Wearing tight clothing and
footgear restricts "blood circulation and invites cold injury.lt also
decreases the volume of air trapped between the layers, reducing
its insulating value. Several layers of lightweight clothing are
better than one equally thick layer of c1othing, because the layers
have dead-air space between them. The dead-air space provides
extra insulation. Also, layers of clothing allow you to taKe off or
add clothing layers to prevent excessive sweating or to increase
warmth.

D - Keep clothing dry. In cold temperatures, your inner layers of cloth-
ing can become wet from sweat and your outer lay'er, if not water
repellent, can become wet from snow and frost melted by body
heat. Wear water repellent outer clothing, if available. It will shed
most of the water collected from melting snow and frost. Before
entering a heated shelter, brush off the snow and frost. Despite
the precautions you take, there will be times when you cannot
keep from getting wet. At such times, drying your clothing may

15-5



.
become a major problem. On the march, hang your damp mittens
and socks on your rucksack. Sometimes in freezinj!; temperatures,
the wind and sun will dry this clothing. You can also place damp
socks or mittens, unfolded, near your body so that your body heat
can dry them. In a campsite, hang damp clothing inside the shel-
ter near the top, using drying lines or improvised racks. You may
even be able to dry each item by holding it before an open fire.
Dry leather items slowly. If no other means are available for dry-
ing your boots, put them between your sleeping bag shell and
liner. Your body heat will help to ary the leather.

A heavy, down-lined sleeping bag is a valuable piece of survival gear in
cold weather. Ensure the down remains dry. If wet, it loses a lot of its
insulation value. If you do not have a sleeping bag, you can make one
out of parachute cloth or similar material ana natural dry material, such
as leaves, pine needles, or moss. Place the dry material 15etween two
layers of the material.

Other important survival items are a knife; waterproof matches in a
waterproof container, preferably one with a flint attached; a durable
compass; map; watch; waterproof ground cloth and cover; flashlight;
binoculars; dark glasses; fatty emergency foods; food gathering gear;
and signaling items.

Remember, a cold weather environment can be very harsh. Give a good
deal of thought to selecting the right equipment for survival in the cold.
If unsure of an item you have never used, test it in an "overnight back-
yard" environment before venturing further. Once you have selected
items that are essential for your survival, do not lose them after you
enter a cold weather environment.

HYGIENE
Although washing yourself may be impractical and uncomfortable in a
cold environment, you must do so. Washing helps prevent skin rashes
that can develop into more serious problems.

In some situations, you may be able to take a snow bath. Take a handful
of snow and wash your body where sweat and moisture accumulate, such
as under the arms and between the legs, and then wipe yourself dry. If
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possible, wash your feet daily and put on clean, dry socks. Change your
underwear at least twice a week. If you are unable to wash your under-
wear, take it off, shake it, and let it air out for an hour or two.

If you are using a previously' used shelter, check your body and clothing
for lice each mght. If your clothing has become mfested, use insecticide
p'owder if you nave any. Otherwise, hang your clothes in the cold,
then beat and brush them. This will help get rid of the lice, but not
the eggs.

If you shave, try to do so before going to bed. This will give your skin a
chance to recover before exposing it to the elements.

MEDICAL ASPECTS
When you are healthy, your inner core temperature (torso temperature)
remains almost consfant at 37 degrees C (98'.6 degrees F). Since your
limbs and head have less protective body tissue tfian your torso, their
temperatures vary and may not reach core temperature.

Your body has a control system that lets it react to temperature ex-
tremes to maintain a temperature balance. There are iliree main factors
that affect this temperature balance-heat production, heat loss, and
evaporation. The difference between the body's core temperature and
the environment's temperature governs the neat productlOn rate. Your
body can get rid of heat better tnan it can produce it. Sweating helps to
control the heat balance. Maximum sweating will get rid of heat about
as fast as maximum exertion produces it.

Shivering causes the body to produce heat. It also causes fatigue that, in
turn, lea as to a drop in body temperature. Air movement around your
body' affects heat loss. It has been calculated that a naked man exposed
to still air at or about 0 degrees C can maintain a heat balance if fie
shivers as hard as he can. However, he can't shiver forever.

It has also been calculated that a man at rest wearing the maximum
arctic clothing in a cold environment can keep his internal heat balance
during temperatures well below freezing. To withstand really cold
conditlOns for any length of time, however, he will have to become
active or shiver.
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COLD INJURIES

The best way to deal with injuries and sicknesses is to take measures to
prevent them from happening ll: the first place: Treat any inj~ry or sick-
ness that occurs as soon as possible to prevent it from worsenmg.

The knowledge of signs and sY.1P-ptomsand the use of the buddy system
are critical in maintaming health. Following are cold injuries tnat
can occur.

Hypothermia
Hypothermia is the lowering of the body temperature at a rate faster
than the body can produce neat. Causes of hypothermia may be general
exposure or the suaden wetting of the body byfalling into a lake or
spraying with fuel or other liqmds.

The initial symptom is shivering. This shivering may progress to the
point that it is uncontrollable and interferes with an individual's ability
to care for himself. This begins when the body's core (rectal) tempera-
ture falls to about 35.5 degrees C (96 de&1'ees F). When the core
temperature reaches 35 to 32 degrees C (Y5 to 90 degrees F), sluggish
thinking, irrational reasoning, ana a false feeling of warmth may occur.
Core temperatures of 32 to 30 degrees C (90 to 86 degrees F) and below
result in muscle rigidity, unconsciousness, and barely aetectable signs
of life. If the victim's core temperature falls below 25 degrees C
(77 degrees F), death is almost certain.

To treat hypothermia, rewarm the entire body. If there are means avail-
able, rewarm the person by first immersing tne trunk area only in warm
water of 37.7 to 43.3 degrees C (100 to 110 degrees F).

CAUTION
Rewarming the total body in a warm water bath should be done only in a
hospital environment because of the increased risk of cardiac arrest and
rewarming shock.

One of the quickest ways to get heat to the inner core is to give warm
water enemas. Such an action, however, may not be possible in a sur-
vival situation. Another method is to wrap the victim in a warmed sleep'-
ing bag with another person who is already warm; both should be nakea.
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CAUTION

The individual placed in the sleeping bag with victim could also become a
hypothermia victim if left in the Bag100 fong.

If the person is conscious, give him hot, sweetened fluids. One of the
best sources of calories is honey or dextrose; if unavailable, use sugar,
cocoa, or a similar soluble sweetener.

CAUTION
Do not force an unconscious person to drink.

There are two daJ]!;ers in treating hypothermia-rewarming too rapidly
and "after drop." Kewarming too rapidly can cause the vidim to have
circulatory problems, resulting in heart failure. After drop is the sharp
body core temperature drop tnat occurs when taking the victim from the
warm water. Its probable muse is the return of prevlOusly st~gnant limb
blood to the core (inner torso) area as recirculation occurs. Gmcentrat-
ing on warming the core area and stimulating peripheral circulation will
lessen the effects of after drop. Immersing ilie torso in a warm bath, if
possible, is the best treatment.

Frostbite
This injury is the result of frozen tissues. Light frostbite involves only
the skin that takes on a dull whitish pallor. TIeep frostbite extends
to a depth below the skin. The tissues become solid and immovable.
Your feet, hands, and exposed facial areas are particularly vulnerable
to frostbite.

The best frostbite prevention, when you are with others, is to use the
buddy system. Check your buddy's face often and make sure that he
checKs yours. If you are alone, periodically cover your nose and lower
part of your face with your mittened hand.

The following pointers will aid you in keeping warm and preventing
frostbite when it is extremely cold or when you have less than adequate
clothing:. Face.Maintain circulation by twitching and wrinkling the skin on your

face making faces. Warm With your hands.
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. Ears. Wiggle and move your ears. Warm with your hands.. Hands. Move your hands inside your gloves. Warm by placing your

hands close to your body.. Feet. Move your feet and wiggle your toes inside your boots.

A loss of feeling in your hands and feet is a sign of frostbite. If you have
lost feeling for only a short time, the frostbite is probably light. Other-
wise, assume the frostbite is deep. To rewarm a light frostbife, use your
hands or mittens to warm your face and ears. Place your hands under
your armpits. Place your feet next to your buddy's stomach. A deep
frostbite mjury, if thawed and refrozen, will cause more damage man a
nonmedically trained person can handle. Figure 15-2 lists some do's and
don'ts regarding frostBite.

Trench Foot and Immersion Foot
These conditions result from many hours or days of exposure to wet
or damp conditions at a temperature just above freezing. The symptoms
are a sensation of pins and needles, tmgling, numbness, and then pain.
The skin will initia1ly appear wet, soggy, white, and shriveled. As it prog-
resses and damage appears, the skin will take on a red and then a b1uisn
or black discoloration. The feet become cold, swollen, and have a waxy
appearance. Walking becomes difficult and the feet feel heavy and
numb. The nerves and muscles sustain the main damage, buf gangrene
can occur. In extreme cases, the flesh dies and it may oecome necessary
to have the foot or leg amputated. The best preventlOn is to keep your
feet dry. Carry extra socks with you in a waterproof packet. You can dry
wet socks against your torso (back or chest). Wash your feet and put on
dry socks dally.

~ Coo,

.Periodically check for frostbite..Rewarm light frostbite.

.Rub injury with snow.

.Drink alcoholic beverages.

.Keep injured areas from refreezing. .Smoke..Try to thaw out a deep frostbite injury
if you are away from definitive medical
care.

Figure 15-2. Frostbite do's and don'ts.
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Dehydration
When bundled up in many layers of clothing during cold weather, you
may be unaware that you are losing body moisture. Your heavy clothing
absorbs the moisture that evaporates in the air. You must drink water to
replace this loss of fluid. Your need for water is as great in a cold envi-
ronment as it is in a warm environment (Chapter 13). One way to tell
if you are becoming dehydrated is to check tne color of your urine on
snow. If your urine makes the snow dark yellow, you are becoming dehy-
drated and need to replace body fluids. If it makes the snow light yellow
to no color, your body fluids have a more normal balance.

Cold Diuresis
Exposure to cold increases urine output. It also decreases body fluids
that you must replace.

Sunburn
Exposed skin can become sunburned even when the air temperature is
berow freezing. The sun's rays reflect at all angles from snow, ice, and
water, hitting sensitive areas of skin-lips, nostrils, and eyelids. Exposure
to the sun results in sunburn more quickly at high altitudes than at low
altitudes. Apply sunburn cream or lip salve to your face when in the sun.

Snow Blindness
The reflection of the sun's ultraviolet rays off a snow-covered area
causes this condition. The syn}ptoms of snow blindness are a sensation
of grit in the eyes, pain in and over the eyes that increases with eyeball
movement, red and teary eyes, and a headache that intensifies with con-
tinued exposure to light. Prolonged exposure to these rays can result in
permanent eye 4amage. To treat snow blindness, bandage your eyes until
Thesymptoms disappear.

You can prevent snow blindness by wearing sunglasses. If you don't have
sunglasses, improvise. Cut slits in a piece of cardboard, thm wood, tree
barK, or other available material (Figure 15-3).Putting soot under your
eyes will help reduce shine and glare.

Constipation
It is very important to relieve yourself when needed. Do not delay be-
cause of the cold condition. Delaying relieving yourself because of the
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cold, eating dehydrated foods, drinking too little liquid, and irregular
eating habits can cause you to become constipated. Although not dis-
abling, constipation can cause some discomfort. Increase your fluid
intake to at least 2 liters above your normal 2 to 3 liters daily intake
and, if available, eat fruit and other foods that will loosen the stool.

Insect Bites
Insect bites can become infected through constant scratching. Flies can
carry'various disease-producing germs. To prevent insect bites, use insect
rep~llent, ~etting, ~nd wear_proper clothing. See Chapter 11 for infor-
mation on msect bites and Chapter 4 for treatment.

SHELTERS
Your environment and the equipment you carry with you will determine
the type of shelter you can buila. You can buila shelters in wooded
areas, open country, and barren areas. Wooded areas usually provide the
best location, while barren areas have only snow as buildingmaterial.
Wooded areas provide timber for shelter construction, wooJ for fire,
concealment from observation, and protection from the wind.

Note: In extreme cold, do not use metal, such as an aircraft fuselage, for
shelter. The metal will conduct away from the shelter what lIttle heat you
can generate.

Figure 15-3. Improvised sunglasses.
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Shelters made from ice or snow usually require tools such as ice axes or
saws. You must also expend much time and energy to build such a shel-
ter. Be sure to ventilate an enclosed shelter, especially if you intend to
build a fire in it. Always block a shelter's entrance, if possible, to keep
the heat in and the wind out. Use a rucksack or snowalock. Construct
a shelter no larger than needed. This will reduce the amount of space
to heat. A fatal error in cold weather shelter construction is making the
shelter so large that it steals body heat rather than saving it. Keep
shelter space small.

Never sleep directly on the ground. Lay down some pine boughs, grass,
or other insulating material to keep the ground from absorbing your
body heat.

Never fall asleep without turning out your stove or lamp. Carbon mon-
oxide poisoning can result from a fire Durning in an unventilated shelter.
Carbon monoxide is a great danger. It is colorless and odorless. Any
time you have an open flame, it may generate carbon monoxide. Always
checKyour ventilatlOn. Even in a ventilated shelter, incomplete com-
bustion can cause carbon monoxide poisoning. Usually, there are no
symptoms. Unconsciousness and death can occur without warning.
Sometimes, however, pressure at the temples, burning of the eyes,
headache, pounding pulse, drowsiness, or nausea may occur. The one
characteristic, visib[e si~ of carbon monoxide poisonmg is a cherry red
coloring in the tissues of the lips, mouth, and mside ofthe eyelids. Get
into fresh air at once if you have any of these symptoms.

There are several types of field-expedient shelters you can quickly build
or employ. Many use snow for insulation.

Snow Cave Shelter
The snow cave shelter (Fi~re 15-4) is a most effective shelter because
of the insulating qualities of snow. Remember that it takes time and en-
ergy to build and that you will get wet while building it. First, you need
to-find a drift about 3 meters deep into which you can dig. Wl1ilebuild-
ing this shelter, keep the roof arcned for strength and to allow melted
snow to drain down the sides. Build the sleeping platform higher than
the entrance. Separate the sleeping platform from the snow cave's walls
or dig a small trench between the platform and the wall. This platform
will prevent the melting snow from wetting you and your equipment.
This construction is especially important if you have a good source of
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heat in the snow cave.Ensurethe roof is high enough so that you can sit
up on the sleeping platform. Block the entrance with a snow alock or
other material ana use the lower entrance area for cooking. The walls
and ceiling should be at least 30 centimeters thick. Install a ventilation
shaft. If you do not have a drift large enough to build a snow cave, you
can make a variation of it by piling snow into a mound large enough to
dig out.

Snow Trench Shelter
The idea behind this shelter (Figure 15-4)is to get you below the snow
and wind level and use the snow's insulating qualities. If you are in an
area of compacted snow, cut snow blocks and use them as overhead
cover. If not, you can use a poncho or other material. Build only one
entrance and use a snow block or rucksack as a door.

Snow Block and
Parachute Shelter
Use snow blocks for the sides and parachute material for overhead
cover (Figure 15-4).If snowfall is heavy, you will have to clear snow
from the top at regular intervals to prevent the collapse of the para-
chute material.

Snow House or Igloo
In certain areas, the natives frequently use this type of shelter (Figure
15-4)as hunting and fishing shelters. They are efficient shelters but
require some practice to maKe them properly. Also, you must be in an
area that is smtable for cutting snowlJlocks and have the equipment
to cut them (snow saw or knife).

Lean-To Shelter
Construct this shelter in the same manner as for other environments;
however, pile snow around the sides for insulation (Figure 15-5).

Fallen Tree Shelter
To build this shelter, find a fallen tree and dig out the snow underneath
it (Figure 15-6).The snow will not be deep under the tree. If you must
remove branches from the inside, use them to line the floor.
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Tree-Pit Shelter
Dig snow out from under a suitable large tree. It will not be as deep
near the base of the tree. Use the cut branches to line the shelter.1Jse
a ground sheet as overhead cover to prevent snow from falling off the
tree into the shelter. If built properly, you can have 360-degree visibility
(Figure 5-12, Chapter 5, page 5-17).

Figure 15.5. Lean-to made from natural shelter.

Figure 15-6. Fallen tree as shelter.
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20-Man Life Raft
This raft is the standard overwater raft on u.s. Air Force aircraft. You
can use it as a shelter. Do not let large amounts of snow build up on the
overhead protection. If placed in an open area, it also serves as a good
signal to overhead aircraft.

FIRE
Fire is especially important in cold weather. It not only provides a means
to prepare food, but also to get warm and to melt snow or ice for water.
It a1soprovides you with a significant psychological boost by making you
feel a nttle more secure in your situatlOn.

Use the techniques described in Chal?ter 7 to build and light -your fire.
If you are in enemy territory, remember that the smoke, smell, and light
from your fire may reveal your location. Light reflects from surroundmg
trees or rocks, making even indirect light a source of danger. Smoke
tends to go straight up in cold, calm weather, making it a Deacon during
the day', !Jut helping fo conceal the smell at night. Iri warmer weather,
especially in a wooded area, smoke tends to hug the ground, making it
less visiBlein the day, but making its odor spread.

If you are in enemy territory, cut low tree boughs rather than the entire
tree for firewood. Fallen trees are easily seen from the air.

All wood will bum, but some types of wood create more smoke than
others. For instance, coniferous trees that contain resin and tar create
more and darker smoke than deciduous trees.

There are few materials to use for fuel in the high mountainous regions
of the arctic. You may find some grasses and moss, but very little. The
lower the elevation, tne more fuef available. You may find some scrub
willow and small, stunted spruce trees above the tree line. On sea ice,
fuels are seemingly nonexistent. Driftwood or fats may be the only' fuels
available to a survivor on the barren coastlines in the arctic and subarc-
tic regions.

Abundant fuels within the tree line are-. Spruce trees are common in the interior regions. As a conifer,
spruce makes a lot of smoke when burned m the spring and summer
months. However, it bums almost smoke-free in late fall and winter.
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. The tamarack tree is also a conifer. It is the only tree of the pine

family that loses its needles in the fall. Without its needles, it looks
like a dead spruce, but it has many knobby buds and cones on its bare
branches. Wnen burning, tamarack wood makes a lot of smoke and
is excellent for signaling purposes.. Birch trees are deciduous and the wood bums hot and fast, as if
soaked with oil or kerosene. Most birches grow near streams and
lakes, but occasionally you will find a few on higher ground and
away from water..Willow and alder grow in arctic regions, normally in marsh areas
or near lakes and streams. These woods bum hot and fast without
much smoke.

Dried moss, grass, and scrub willow are other materials you can use for
fuel. These are usually plentiful near streams in tundras (open, treeless
plains). By'bundling or twisting grasses or other scrub vegetation to form
a large, solid mass, you will have a slower burning, more productive fuel.

If fuel or oil is available from a wrecked vehicle or downed aircraft, use
it for fuel. Leave the fuel in the tank for storage, drawing on the supply
only as you need it. Oil congeals in extremely cold temperatures, there-
fore, drain it from the vehicfe or aircraft while still warm if there is no
danger of explosion or fire. If you have no container, let the oil drain
onto the snow or ice. Scoop up the fuel as you need it.

CAUTION

Do not expose flesh to petroleum, oil, and lubricants in extremely cold tem-
peratures. Tpe liquid state of these products is deceptive in that it can
cause frostbIte.

Some plastic products, such as MRE spoons, helmet visors, visor hous-
ings, aid foam rubber will igp.ite quickly from a burning match. They will
also bum long enough to help start a fIre. For example, a plastic spoon
will bum for about TOminutes.

In cold weather regions, there are some hazards in using fires, whether
to keep warm or to cook. For example-.Fires have been known to bum underground, resurfacing nearby.

Therefore, do not build a fire too close to a shelter.
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. In snow shelters, excessive heat will melt the insulating layer of snow

that may also be your camouflage..A fire inside a shelter lacking adequate ventilation can result in
carbon monoxide poisoning..A person trying to get warm or to dry clothes may become careless
ana bum or scorch his clothing and equipment..Melting overhead snow may get you wet, bury you and your equip-
ment, and possibly extingmsn your fire.

In general, a small fire and some type of stove is the best combination
for cookingpurposes.A hobo stove (Figure15-7) is particularly suitable
to the arctic. It is easy to make out of a tin can, and it conserves fuel.
A bed of hot coals provides the best cooking heat. Coals from a criss-
cross fire will settle uniformly. Make this type of fire by crisscrossing the
firewood. A simple crane propped on a forked stick will hold a cookmg
container over a fire.

For heating purposes, a single candle provides enough heat to warm
an enclosea shelter. A small fire about the size of a man's hand is ideal
for use in enemy territory. It requires very little fuel, yet it generates
considerable warmth and is hot enough to warm liquids.

HOBO STOVE CRANE HOLDING POT

Figure 15-7. Cooking fire/stove.
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WATER

There are many sources of water in the arctic and subarctic. Your
location and tne season of the year will determine where and how
you obtain water.

Water sources in arctic and subarctic regions are more sanitary than
in other regions due to the climatic and environmental conditlOns. How-
ever, alwallS purify the water before drinking it. During the summer
months, the best natural sources of water are freshwater lakes, streams,
ponds, rivers, and springs. Water from ponds or lakes may be slightly
stagnant, but still usable. Running water in streams, rivers, and Bubbling
sprmgs is usually fresh and suitable for drinking.

The brownish surface water found in a tundra during the summer is a
good source of water. However, you may have to filter the water before
purifying it.

You can melt freshwater ice and snow for water. Completely melt both
before putting them in your mouth. Trying to melt ice or snow in your
mouth takes away body heat and may cause internal cold injuries. If on
or near pack ice m the sea, you can use old sea ice to melt for water. In
time, sea ice loses its salinity. You can identify this ice by its rounded
corners and bluish color.

You can use body heat to melt snow. Place the snow in a water bag and
place the bag between your layers of clothing. This is a slow process, but
you can use it on the move or when you have no fire.

Note: Do not waste fuel to melt ice or snow when drinkable water is avail-
able from other sources.

When ice is available, melt it, rather than snow. One cup of ice yields
more water than one cup of snow. Ice also takes less time to me1t. You
can melt ice or snow in a water bag, MRE ration bag, tin can, or impro-
vised container by placing the container near a fire. Begin with a small
amou~t of ice or snow in the container and, as it turns to water, add
more lee or snow.

Another way to melt ice or snow is by putting it in a bag made from po-
rous material and suspending the bag near tne fire. Place a container
under the bag to catcl1 the water.
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During cold weather,avoid drinkinga lot of liquidbeforegoingto bed.
Crawlmg out of a warm sleeping bag at night to relieve yourseH means
less rest and more exposure to tne cold.

Once you have water, keep it next to you to prevent refreezing. Also, do
not fill your canteen completely. Allowing the water to slosh around will
help keep it from freezing.

FOOD

There are several sources of food in the arctic and subarctic regions.
Thetype of food-fish, animal,fowl,or plant -and the ease in obtaining
it depend on the time of the year and your location.

Fish

During the summer months, you can easily get fish and other water life
from coastal waters, streams, rivers, and lakes. Use the techniques de-
scribed in Chapter 8 to catch fish.

The North Atlantic and North Pacific coastal waters are rich in sea-
food. You can easily find crawfish, snails, clams, oysters, and king
crab. In areas where there is a great difference between the hign and
low tide water levels, you can easily find shellfish at low tide. Dig in
the sand on the tidal flats. Look in tidal pools and on offshore reefs.
In areas where there is a small difference between the high- and
low-tide water levels, storm waves often wash shellfish onto the
beaches.

The eggs of the spiny sea urchin that lives in the waters around the
Aleutian Islands and southern Alaska are excellent food. Look for the
sea urchins in tidal pools. Break the shell by placing it between two
stones. The eggs are bright yellow in color.

Most northern fish and fish eggs are edible. Exceptions are the meat of
the arctic shark and the eggs of the sculpins.

The bivalves, such as clams and mussels, are usually more palatable than
spiral-shelled seafood, such as snails.
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WARNING

The black mussel, a common mollusk of the far north, may be poison-
ous in any season. Toxins sometimes found in the mussel's tissue are
as dangerous as strychnine.

The sea cucumber is another edible sea animal. Inside its body are five
long white muscles that taste much like clam meat.

In early summer, smelt spawn in the beach surf. Sometimes you can
scoop them up with yournands.

You can often find herring eggs on the seaweed in midsummer. Kelp,
the long ribbonlike seaweed, and other smaller seaweed that grow
among offshore rocks are also edible.

Sea Ice Animals
You find polar bears in practically all arctic coastal regions, but rarely
inland. Avoid them if possible. They are the most dangerous of all bears.
They are tireless, clever hunters with good sight and an extraordinary
sense of smell. If you must kill one for food, a

r
proach it cautiously. Aim

for the brain; a bullet elsewhere will rarely kil one. Always cook polar
bear meat before eating it.

CAUTION
Do not eat polar bear liver as it contains a toxic concentration of vitamin A.

Earless seal meat is some of the best meat available. You need consider-
able skill, however, to get close enough to an earless seal to kill it. In
sprin& seals often basK on the ice beside their breathing holes. They
raise their heads about every 30 seconds, however, to look for their
enemy, the polar bear.

To approach a seal, do as the Eskimos do-stay downwind from it,
cautlOuslymoving closer while it sleeps. If it moves, stop and imitate
its movements bylying flat on the ice, raising your head up and down,
and wriggling your boay slightly. Approach tne seal with your body side-
ways to 11ana your arms close to your body so that you look as much
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like another seal as possible. The ice at the edge of the breathing hole
is usually smooth and at an incline, so the least movement of the seal
may cause it to slide into the water. Therefore, try to get within 22 to 45
meters of the seal and kill it instantly (aim for the bram). Try to reach
the seal before it slips into the water. In winter, a dead seal will usually
float, but it is difficult to retrieve from the water.

Keep the seal blubber and skin from coming into contact with any
scratch or broken skin you may have. You could get "spekk-finger,"
that is, a reaction that causes the hands to become badly swollen.

Keep in mind that where there are seals, there are usually polar bears,
and polar bears have stalked and killed seal hunters.

You can find porcupines in southern subarctic regions where there are
trees. Porcupines feed on bark; if you find tree limbs stripped bare, you
are likely to find porcupines in the area.

Ptarmigans, owls, Canadian jays, grouse, and ravens are the only birds
that remain in the arctic during ffie winter. They are scarce north of
the tree line. Ptarmigans and owls are as good for food as any game
bird. Ravens are too thin to be worth the effort it takes to catcn them.
Ptarmigans, which change color to blend with their surroundings,
are hara to spot. Rock ptarmigans travel in pairs and you can easily
approach them. Willow ptarmigans live among willow clumps in bottom-
lands. They gather in large floCksand you can easily snare fhem. During
the summer months all arctic birds have a 2- to 3-week molting period
during which they cannot fly and are easy to catch. Use one of the
techmques described in Chapter 8 to catch them.

Skin and butcher game (see Chapter 8) while it is still warm. If you
do not have time to skin the game, at least remove its entrails, musk
glands, and genitals before storing. If time allows, cut the meat into
usable pieces and freeze each separately so that you can use the pieces
as needed. Leave the fat on all animals except seals. During the winter,
game freezes quickly if left in the open. Durmg the summer, you can
store it in underground ice holes.

Plants
Althoughtundras support a varietyofplants during the warm months,
all are small,however,when comparedto plants in warmer climates.For
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instance, the arctic willow and birch are shrubs rather than trees. The
following is a list of some plant foods found in arctic and subarctic
regions (see Appendix B for descriptions).

ARCTIC FOOD PLANTS

.Arctic raspberry and blueberry

.Arctic willow.Bearberry

.Cranberry.Crowberry

.Dandelion

.Eskimo potato.Fireweed

.Iceland moss.Marsh marigold

.Reindeer moss

.Rock tripe

.Spatterdock

There are some plants growin~ in arctic and subarctic regions that are
poisonous if eaten (see Appenaix C). Use the plants that you know are
edible. When in doubt, fo1fow the Universal Fdibility Test in Chapter 9,
Figure 9-5, page 9-8.

TRA VEL

As a survivor or an evader in an arctic or subarctic region, you will face
many obstacles. Your location and the time of the year will determine
the types of obstacles and the inherent dangers. You should-

. Avoid traveling during a blizzard.

. Take care when crossing thin ice. Distribute your weight by lying flat
and crawling..Cross streams when the water level is lowest. Normal freezing and
thawing action may cause a stream level to vary as much as 2 to 2.5
meters per day. This variance may occur any time during the day,
depenamg on the distance from a glacier, the temperature, and the
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terrain. Consider this variation in water level when selecting a camp-
site near a stream.. Consider the clear arctic air. It makes estimating distance difficult.
You more frequently underestimate than overestimate distances..Do not travel in "whiteout" conditions. The lack of contrasting colors
makes it impossible to judge the nature of the terrain..Always cross a snow brid~e at right angles to the obstacle it crosses.
Find fhe strongest part of Thebridge by poking ahead of you with
a pole or ice axe. Distribute your weightoy crawling or by wearing
snowshoes or skis..Make camp early so that you have plenty of time to build a shelter..Consider frozen or unfrozen rivers as avenues of travel. However,
some rivers that appear frozen may have soft, open areas that make
travel very difficurt or may not allow walking, Skiing,or sledding..Use snowshoes if you are traveling over snow-covered terrain. Snow
30 or more centimeters deep makes traveling difficult. If you do not
have snowshoes, make a pmr using willow, strips of clotl1,leather, or
other suitable material.

It is almost impossible to travel in deep snow without snowshoes or skis.
Traveling by foot leaves a well-marked trail for any pursuers to follow.
If you must travel in deep snow, avoid snow-covered streams. The snow,
which acts as an insulator, may have prevented ice from forming over
the water. In hilly terrain, aVOldareas where avalanches appear possible.
Travel in the early morning in areas where there is danger of avalanches.
On ridges, snow gathers on the lee side in overhangin~ piles called
cornices. These often extend far out from the ridge ana may break loose
if stepped on.

WEATHER SIGNS

There are several good indicators of climatic changes.

Wind

You can determine wind direction by dropping a few leaves or grass or
by watching the treetops. Once you determine the wind direction, you
can predict the type of weather that is imminent. Rapidly shifting winds
indicate an unseHled atmosphere and a likely change in the weather.
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Clouds
Clouds come in a variety of shapes and patterns. A general knowledge
of clouds and the atmospheric conditions they indicate can help you
predict the weather. See Appendix G for details.

Smoke
Smoke rising in a thin vertical column indicates fair weather. Low rising
or "flattened out" smoke indicates stormy weather.

Birds and Insects
Birds and insects fly lower to the ground than normal in heavy,
moisture-laden air. Such flight indicates that rain is likely. Most insect
activity increases before a storm, but bee activity increases before fair
weather.

Low-Pressure Front
Slow-moving or imperceptible winds and heavy" humid air often indicate
a low-pressure front. Such a front promises baa weather that will proba-
bly linger for several days. You can "smell" and "hear" this front. 'The
sluggiSh, humid air makes wilderness odors more pronounced than dur-
ing nigh-pressure conditions. In addition, sounds are sharper and carry
farther in low-pressure than high-pressure conditions.
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