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This Strand is composed of the following components:

Prepare to Survive

Survival Care and First Aid
Basic Survival Techniques
Advanced Survival Techniques
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Nature provides my basic needs: Water, Food, Fire, Shelter, and Signals.
It also provides dangers which can end my life.
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D. Advanced Survival Techniques

OBJECTIVES

DESIRED OUTCOME (Self-Mastery) / PRACTICUM A

After completing sections A, B, and C, Cadets will have the foundational knowledge to be able to
successfully complete a Basic Survival Course during Summer Encampment and earn their red beret.
After completing a Basic Survival Course and section D, Cadets will have the experience and knowledge
to complete an Advanced Survival Course and earn the Red Beret with advanced flash.

Video 1 CACC Survival Program (2017)

1. Given clear plastic and a water collection container, Cadets will be able to construct an above-
ground solar still and a below-ground solar still. (D1)

2. Given a shovel and a tarp in a snow or desert environment, Cadets can build a shelter that
protects them from the harsh climate. (D2)

3. Given instructor selected tools, Cadets start a fire using primitive fire-starting skills (bow drill or
fire plow). Alternatively, Cadets demonstrate how to start a fire with tools acquired in remote
wilderness areas. (D3)

4. During the advanced training course, Cadets construct a minimum of five different types of traps
or are successful in trapping one animal for survival. (D4)

5. Given a knife, Cadets create a minimum of three tools that increase their chances of survival
from materials found in a survival setting. (D5)

6. Given a Coastal survival scenario, Cadets are able to describe or demonstrate the actions they
would take to survive in this environment (D6)

7. Given a Desert survival scenario, Cadets are able to describe or demonstrate the actions they
would take to survive in this environment (D7).

8. Given an Ocean survival scenario, Cadets are able to describe or demonstrate the actions they
would take to survive in this environment (D8)

9. Given a Winter survival scenario, Cadets are able to describe or demonstrate the actions they
would take to survive in this environment (D9)



https://cacadets.org/sites/default/files/DraftCurriculum/1MilSubjects/Survival/SURVIVAL%202017.mp4
https://cacadets.org/sites/default/files/DraftCurriculum/1MilSubjects/Survival/SURVIVAL%202017.mp4
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D1 Advanced Water Collection

Solar Stills

You can use stills in various areas of the world. They draw moisture from the ground and from
plant material. You need certain materials to build a still, and you need time to let it collect the
water. It takes about 24 hours to get 0.5 to 1 liter of water.

Aboveground Still / Transpiration Bag

To make the aboveground still, you need a sunny slope on which to place the still, a clear plastic
bag, green leafy vegetation, and a small rock.

CLEAR PLASTIC BAG
FOURTHS FULL OF GREEN 1117177
VEGETATION DIRECT SUNLIGHT

TUBING, STRAW, OR
REED

SLOPING GROUND

Figure 1 Aboveground Solar Still (US Army, 2002)
To make the still--

. Fill the bag with air by turning the opening into the breeze or by "scooping" air
into the bag.

. Fill the plastic bag half to three-fourths full of green leafy vegetation. Be sure to
remove all hard sticks or sharp spines that might puncture the bag.
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CAUTION

Do not use poisonous vegetation in the transpiration bag. It will provide poisonous
liquid.

. Place a small rock or similar item in the bag.

. Close the bag and tie the mouth securely as close to the end of the bag as
possible to keep the maximum amount of air space. If you have a piece of tubing,
a small straw, or a hollow reed, insert one end in the mouth of the bag before you
tie it securely. Then tie off or plug the tubing so that air will not escape. This
tubing will allow you to drain out condensed water without untying the bag.

. Place the bag, mouth downhill, on a slope in full sunlight. Position the mouth of
the bag slightly higher than the low point in the bag.

. Settle the bag in place so that the rock works itself into the low point in the bag.

To get the condensed water from the still, loosen the tie around the bag's mouth and tip the
bag so that the water collected around the rock will drain out. Then retie the mouth securely
and reposition the still to allow further condensation.

Figure 2 Transpiration Bag on Tree Foliage
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Change the vegetation in the bag after extracting most of the water from it. This will ensure
maximum output of water.

¥

HISTORY.

Video 2 Transpiration Bag ((2m:57s), 2018)


https://www.youtube.com/watch?v=EKhdkVf8iYM
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Belowground Still

To make a belowground still

(Figure 3), you need a digging

; ; SAND OR DIRT TO
tool, a container, a clear plastic ANCHOR PLASTIC SHEET

sheet, a drinking tube, and a DRINKING TUBE

rock.

Select a site where you believe
the soil will contain moisture
(such as a dry stream bed or a
low spot where rainwater has
collected). The soil at this site
should be easy to dig, and GREEN FOLIAGE
sunlight must hit the site most MOISTURE PRODUCERS
of the day. CONMTAINER

To construct the belowground
still-- Figure 3 Below-ground Solar Still (US Army, 2002)

Dig a bowl-shaped hole about 1 meter across and 60 centimeters deep.

Dig a sump in the center of the hole. The sump's depth and perimeter will depend on the size of the
container that you have to place in it. The bottom of the sump should allow the container to stand
upright.

Anchor the tubing to the container's bottom by forming a loose overhand knot in the tubing.
Place the container upright in the sump.

Extend the unanchored end of the tubing up, over, and beyond the lip of the hole.

Place the plastic sheet over the hole, covering its edges with soil to hold it in place.

Place a rock in the center of the plastic sheet.

Lower the plastic sheet into the hole until it is about 40 centimeters below ground level. It now forms an
inverted cone with the rock at its apex. Make sure that the cone's apex is directly over your container.
Also make sure the plastic cone does not touch the sides of the hole because the earth will absorb the
condensed water.

Put more soil on the edges of the plastic to hold it securely in place and to prevent the loss of moisture.

Plug the tube when not in use so that the moisture will not evaporate.



CURRICULUM ON MILITARY SUBJECTS

Strand M10: Survival

You can drink water without disturbing the still by using the tube as a straw.

You may want to use plants in the hole as a moisture source. If so, dig out additional soil from the sides
of the hole to form a slope on which to place the plants. Then proceed as above.

If polluted (or salt) water is your only moisture source, dig a small trough outside the hole about 25
centimeters from the still's lip. Dig the trough about 25 centimeters deep and 8 centimeters wide. Pour
the polluted water in the trough. Be sure you do not spill any polluted water around the rim of the hole
where the plastic sheet touches the soil. The trough holds the polluted water and the soil filters it as the
still draws it. The water then condenses on the plastic and drains into the container. This process works
extremely well when your only water source is salt water.

You will need at least three stills to meet your individual daily
water intake needs.

Variations of Stills:

Water Bottle

Video 3 Surviving Alone Solar Still (2M:51s) (Sky HISTORY, 2016)

Saltwater


http://www.wilderness-survival.net/water-2.php#proceed
https://www.youtube.com/watch?v=BQudufnpeeY
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Video 4 Saltwater Solar Still (2M: 20S) ( (Discovery Channel (MythBusters), 2012)

D2. Advanced Shelters

Tree-Pit Snow Shelter

If you are in a cold, snow-covered area where evergreen trees grow and you have a digging tool, you can
make a tree-pit shelter (Figure 4).


http://www.wilderness-survival.net/shelters-2.php#fig5_12
https://www.youtube.com/watch?v=kWxE61WbVCY
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EVERGREEN
BOUGHS
PACKED PACKED
SNOW SNOW
EVERGREEN GROUND
P o+
BOUGHS ——ete g LEVEL

Figure 4 Tree-pit snow Shelter (US Army, 2002)

To make this shelter--
Find a tree with bushy branches that provides overhead cover.

Dig out the snow around the tree trunk until you reach the depth and diameter you desire, or until you
reach the ground.

Pack the snow around the top and the inside of the hole to provide support.

Find and cut other evergreen boughs. Place them over the top of the pit to give you additional overhead
cover. Place evergreen boughs in the bottom of the pit for insulation.

Beach Shade Shelter
This shelter protects you from the sun, wind, rain, and heat. It is easy to make using natural materials.

To make this shelter (Figure 5)--
Find and collect driftwood or other natural material to use as support beams and as a digging tool.
Select a site that is above the high water mark.

Scrape or dig out a trench running north to south so that it receives the least amount of sunlight. Make
the trench long and wide enough for you to lie down comfortably.

e Mound soil on three sides of the trench. The higher the mound, the more space inside the

shelter.

10
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e lay support beams (driftwood or other natural material) that span the trench on top of the
mound to form the framework for a roof.

e Enlarge the shelter's entrance by digging out more sand in front of it.
e Use natural materials such as grass or leaves to form a bed inside the shelter.

Figure 5 Beach-shade Shelter (US Army, 2002)

Desert Shelters

In an arid environment, consider the time, effort, and material needed to make a shelter. If you have
material such as a poncho, canvas, or a parachute, use it along with such terrain features as rock
outcropping, mounds of sand, or a depression between dunes or rocks to make your shelter.

Using rock outcroppings--

e Anchor one end of your poncho (canvas, parachute, or other material) on the edge of the
outcrop using rocks or other weights.

e Extend and anchor the other end of the poncho so it provides the best possible shade.

In a sandy area--

e Build a mound of sand or use the side of a sand dune for one side of the shelter.
e Anchor one end of the material on top of the mound using sand or other weights.
e Extend and anchor the other end of the material so it provides the best possible shade.

Note: If you have enough material, fold it in half and form a 30-
centimeter to 45-centimeter airspace between the two halves. This
airspace will reduce the temperature under the shelter.

11
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A belowground shelter (Figure 6) can reduce the midday heat as much as 16 to 22 degrees C (30 to 40
degrees F). Building it, however, requires more time and effort than for other shelters. Since your
physical effort will make you sweat more and increase dehydration, construct it before the heat of the
day.

DIGTRENCH  PONCHO PONCHO SAND ANCHOR
45-60 cm DEEP LINER /

Figure 6 Below Ground Desert Shelter (US Army, 2002)

To make this shelter--

e Find a low spot or depression between dunes or rocks. If necessary, dig a trench 45 to 60
centimeters deep and long and wide enough for you to lie in comfortably.

e Pile the sand you take from the trench to form a mound around three sides.

e Onthe open end of the trench, dig out more sand so you can get in and out of your shelter
easily.

e Cover the trench with your material.

e Secure the material in place using sand, rocks, or other weights.

If you have extra material, you can further decrease the midday temperature in the trench by securing
the material 30 to 45 centimeters above the other cover. This layering of the material will reduce the
inside temperature 11 to 22 degrees C (20 to 40 degrees F).

Another type of belowground shade shelter is of similar construction, except all sides are open to air
currents and circulation. For maximum protection, you need a minimum of two layers of parachute

12



material (Figure 7). White is the best color to reflect heat; the innermost layer should be of darker

material.
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45 cm ABOVE OR BELOW
GROUND SURFACE (PREFERRED
FOR COOLEST TEMPERATURES)

Figure 7 Open Desert Shelter (US Army, 2002)

13
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D3. Primitive Firecraft

Primitive igniters are those attributed to our early ancestors.

Fire-Plow

The fire-plow (Figure 8) is a friction
method of ignition. You rub a
hardwood shaft against a softer wood
base. To use this method, cut a
straight groove in the base and plow
the blunt tip of the shaft up and down
the groove. The plowing action of the
shaft pushes out small particles of
wood fibers. Then, as you apply more
pressure on each stroke, the friction
ignites the wood particles.

HARDWOOD

SOFTWOOD

Figure 8 Fire Plow (US Army, 2002)

14
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_ STARTING FIRE

Video 2 Starting Fire with Sticks - "Fire Plow" (3m:7s) (Hacker, 2017)

Bow and Drill
The technique of starting a fire with a bow and drill (Figure 7-8) is simple, but you must exert much
effort and be persistent to produce a fire. You need the following items to use this method:

e Socket.

o The socket is an easily grasped stone or piece of hardwood or bone with a slight

depression in one side. Use it to hold the drill in place and to apply downward pressure.
e Drill.

o The drill should be a straight, seasoned hardwood stick about 2 centimeters in diameter
and 25 centimeters long. The top end is round and the low end blunt (to produce more
friction).

e Fire board.

o Itssize is up to you. A seasoned softwood board about 2.5 centimeters thick and 10
centimeters wide is preferable. Cut a depression about 2 centimeters from the edge on
one side of the board. On the underside, make a V-shaped cut from the edge of the
board to the depression.

e Bow.

o The bow is a resilient, green stick about 2.5 centimeters in diameter and a string. The
type of wood is not important. The bowstring can be any type of cordage. You tie the
bowstring from one end of the bow to the other, without any slack.

15


https://www.youtube.com/watch?v=BKnMB-T5VFI
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Figure 9 Bow and Drill (US Army, 2002)

To use the bow and drill, first prepare the fire lay. Then place a bundle of tinder under the V-shaped cut
in the fire board. Place one foot on the fire board. Loop the bowstring over the drill and place the drill in
the precut depression on the fire board. Place the socket, held in one hand, on the top of the drill to
hold it in position. Press down on the drill and saw the bow back and forth to twirl the drill (Figure 9).
Once you have established a smooth motion, apply more downward pressure and work the bow faster.
This action will grind hot black powder into the tinder, causing a spark to catch. Blow on the tinder until
it ignites.

Note: Primitive fire-building methods are exhaustive and require practice to ensure success.

HELPFUL HINTS

Use nonaromatic seasoned hardwood for fuel, if possible.

Collect kindling and tinder along the trail.
Add insect repellent to the tinder.

Keep the firewood dry.

Dry damp firewood near the fire.

Bank the fire to keep the coals alive overnight.

16
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Carry lighted punk, when possible.
Be sure the fire is out before leaving camp.

Do not select wood lying on the ground. It may appear to be dry but generally doesn't provide enough
friction.

Video 3 Bowdrill for Beginners (16m:39s) (BlackScoutSurvival, 2015)

D4. Advanced Food Procurement

Drag Noose

Use a drag noose on an animal run (Figure 10). Place forked sticks on either side of the run and lay a
sturdy crossmember across them. Tie the noose to the crossmember and hang it at a height above the
animal's head. (Nooses designed to catch by the head should never be low enough for the prey to step
into with a foot.) As the noose tightens around the animal's neck, the animal pulls the crossmember
from the forked sticks and drags it along. The surrounding vegetation quickly catches the crossmember
and the animal becomes entangled.

17
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Pt

UNDER OVER

WIRE IS TWISTED
TO ITS ENDS

DOUBLE WIRE
LOCKING LOOP

FUNMNELING

Figure 10 Drag Noose (US Army, 2002)

Twitch-Up

A twitch-up is a supple sapling, which, when bent over and secured with a triggering device, will provide
power to a variety of snares. Select a hardwood sapling along the trail. A twitch-up will work much faster
and with more force if you remove all the branches and foliage.

Twitch-Up Snare

A simple twitch-up snare uses two forked sticks, each with a long and short leg (Figure 11). Bend the
twitch-up and mark the trail below it. Drive the long leg of one forked stick firmly into the ground at that
point. Ensure the cut on the short leg of this stick is parallel to the ground. Tie the long leg of the
remaining forked stick to a piece of cordage secured to the twitch-up. Cut the short leg so that it catches
on the short leg of the other forked stick. Extend a noose over the trail. Set the trap by bending the
twitch-up and engaging the short legs of the forked sticks. When an animal catches its head in the
noose, it pulls the forked sticks apart, allowing the twitch-up to spring up and hang the prey.

Note: Do not use green sticks for the trigger. The sap that oozes out could glue them together.

18
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Figure 11 Twitch-up Snare (US Army, 2002)

Squirrel Pole

A squirrel pole is a long pole placed against a tree in an area showing a lot of squirrel activity (Figure 12).
Place several wire nooses along the top and sides of the pole so that a squirrel trying to go up or down
the pole will have to pass through one or more of them. Position the nooses (5 to 6 centimeters in
diameter) about 2.5 centimeters off the pole. Place the top and bottom wire nooses 45 centimeters
from the top and bottom of the pole to prevent the squirrel from getting its feet on a solid surface. If
this happens, the squirrel will chew through the wire. Squirrels are naturally curious. After an initial
period of caution, they will try to go up or down the pole and will get caught in a noose. The struggling
animal will soon fall from the pole and strangle. Other squirrels will soon follow and, in this way, you can
catch several squirrels. You can emplace multiple poles to increase the catch.

19
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o CROSS SECTION OF
POLE AND SNARE WIRE

Figure 12 Squirrel Pole (US Army, 2002)

Ojibwa Bird Pole

An Ojibwa bird pole is a snare used by native Americans for centuries (Figure 13). To be effective, place
it in a relatively open area away from tall trees. For best results, pick a spot near feeding areas, dusting
areas, or watering holes. Cut a pole 1.8 to 2.1 meters long and trim away all limbs and foliage. Do not
use resinous wood such as pine. Sharpen the upper end to a point, then drill a small diameter hole 5 to
7.5 centimeters down from the top. Cut a small stick 10 to 15 centimeters long and shape one end so
that it will almost fit into the hole. This is the perch. Plant the long pole in the ground with the pointed
end up. Tie a small weight, about equal to the weight of the targeted species, to a length of cordage.
Pass the free end of the cordage through the hole, and tie a slip noose that covers the perch. Tie a single
overhand knot in the cordage and place the perch against the hole. Allow the cordage to slip through
the hole until the overhand knot rests against the pole and the top of the perch. The tension of the
overhand knot against the pole and perch will hold the perch in position. Spread the noose over the
perch, ensuring it covers the perch and drapes over on both sides. Most birds prefer to rest on
something above ground and will land on the perch. As soon as the bird lands, the perch will fall,
releasing the over-hand knot and allowing the weight to drop. The noose will tighten around the bird's
feet, capturing it. If the weight is too heavy, it will cut the bird's feet off, allowing it to escape.

20
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Figure 13 Ojibwa Bird Pole (US Army, 2002)

Noosing Wand

A noose stick or "noosing wand" is useful for capturing roosting birds or small mammals (Figure 14). It
requires a patient operator. This wand is more a weapon than a trap. It consists of a pole (as long as you
can effectively handle) with a slip noose of wire or stiff cordage at the small end. To catch an animal, you
slip the noose over the neck of a roosting bird and pull it tight. You can also place it over a den hole and
hide in a nearby blind. When the animal emerges from the den, you jerk the pole to tighten the noose
and thus capture the animal. Carry a stout club to kill the prey.

Figure 14 Noosing Wand (US Army, 2002)

Treadle Spring Snare

Use a treadle snare against small game on a trail (Figure 15). Dig a shallow hole in the trail. Then drive a
forked stick (fork down) into the ground on each side of the hole on the same side of the trail. Select
two fairly straight sticks that span the two forks. Position these two sticks so that their ends engage the
forks. Place several sticks over the hole in the trail by positioning one end over the lower horizontal stick
and the other on the ground on the other side of the hole. Cover the hole with enough sticks so that the
prey must step on at least one of them to set off the snare. Tie one end of a piece of cordage to a
twitch-up or to a weight suspended over a tree limb. Bend the twitch-up or raise the suspended weight
to determine where You will tie a 5 centimeter or so long trigger. Form a noose with the other end of
the cordage. Route and spread the noose over the top of the sticks over the hole. Place the trigger stick
against the horizontal sticks and route the cordage behind the sticks so that the tension of the power
source will hold it in place. Adjust the bottom horizontal stick so that it will barely hold against the

21
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trigger. As the animal places its foot on a stick across the hole, the bottom horizontal stick moves down,
releasing the trigger and allowing the noose to catch the animal by the foot. Because of the disturbance
on the trail, an animal will be wary. You must therefore use channelization.

e
— '_"'____-Z-"-'_;il_‘-”/"ﬁ;i_f
< —— l‘:-"-"::{!:"; = | -
. G et
’ {:;\.:;- o L ' SAPLING
: WE¥C1 LINE PRESSURE G
e ii  ON TRIGGER STICK
TRAIL v HOLDS HORIZONTAL
BARS IN PLACE
-
l--‘ - )
A R

= SAPLING

. = o LINE PRESSURE A9
i ON TRIGGER STICK
A TRALL HOLDS HORIZONTAL
BAR IN PLACE

Figure 15 Treadle Spring Snare (US Army, 2002)

Figure 4 Deadfall

The figure 4 is a trigger used to drop a weight onto a prey and crush it (Figure 16). The type of weight
used may vary, but it should be heavy enough to kill or incapacitate the prey immediately. Construct the
figure 4 using three notched sticks. These notches hold the sticks together in a figure 4 pattern when

22
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under tension. Practice making this trigger before-hand; it requires close tolerances and precise angles
in its construction.

FRONT
] VIEW
L LI | -
FRONT  SIDE FRONT TOP
VIEW  VIEW VIEW VIEW
UPRIGHT STICK RELEASE STICK BAIT STICK

Figure 16 Figure 4 Deadfall (US Army, 2002)

Paiute Deadfall

The Paiute deadfall is similar to the figure 4 but uses a piece of cordage and a catch stick (Figure 17). It
has the advantage of being easier to set than the figure 4. Tie one end of a piece of cordage to the lower
end of the diagonal stick. Tie the other end of the cordage to another stick about 5 centimeters long.
This 5-centimeter stick is the catch stick. Bring the cord halfway around the vertical stick with the catch
stick at a 90-degree angle. Place the bait stick with one end against the drop weight, or a peg driven into
the ground, and the other against the catch stick. When a prey disturbs the bait stick, it falls free,
releasing the catch stick. As the diagonal stick flies up, the weight falls, crushing the prey.

23
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Figure 17 Paiute Deadfall (US Army, 2002)

Bow Trap

A bow trap is one of the deadliest traps. It is dangerous to man as well as animals (Figure 18). To
construct this trap, build a bow and anchor it to the ground with pegs. Adjust the aiming point as you
anchor the bow. Lash a toggle stick to the trigger stick. Two upright sticks driven into the ground hold
the trigger stick in place at a point where the toggle stick will engage the pulled bow string. Place a catch
stick between the toggle stick and a stake driven into the ground. Tie a trip wire or cordage to the catch
stick and route it around stakes and across the game trail where you tie it off. When the prey trips the
trip wire, the bow looses an arrow into it. A notch in the bow serves to help aim the arrow.

WARNING

This is a lethal trap. Approach it with caution and from the rear only!

24
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Figure 18 Bow Trap (US Army, 2002)

Pig Spear Shaft

To construct the pig spear shaft, select a stout pole about 2.5 meters long (Figure 19). At the smaller
end, firmly lash several small stakes. Lash the large end tightly to a tree along the game trail. Tie a length
of cordage to another tree across the trail. Tie a sturdy, smooth stick to the other end of the cord. From
the first tree, tie a trip wire or cord low to the ground, stretch it across the trail, and tie it to a catch
stick. Make a slip ring from vines or other suitable material. Encircle the trip wire and the smooth stick
with the slip ring. Emplace one end of another smooth stick within the slip ring and its other end against
the second tree. Pull the smaller end of the spear shaft across the trail and position it between the short
cord and the smooth stick. As the animal trips the trip wire, the catch stick pulls the slip ring off the
smooth sticks, releasing the spear shaft that springs across the trail and impales the prey against the
tree.

WARNING

This is a lethal trap. Approach it with caution!

25
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Figure 19 Pig Spear Shaft (US Army, 2002)

Bottle Trap

A bottle trap is a simple trap for mice and voles (Figure 20). Dig a hole 30 to 45 centimeters deep that is
wider at the bottom than at the top. Make the top of the hole as small as possible. Place a piece of bark
or wood over the hole with small stones under it to hold it up 2.5 to 5 centimeters off the ground. Mice
or voles will hide under the cover to escape danger and fall into the hole. They cannot climb out because
of the wall's backward slope. Use caution when checking this trap; it is an excellent hiding place for
snakes.

Figure 20 Bottle Trap (US Army, 2002)

26
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D5. Hunting Tools
There are several killing devices that you can construct to help you obtain small game to help you
survive. The rabbit stick, the spear, the bow and arrow, and the sling are such devices.

Rabbit Stick

One of the simplest and most effective killing devices is a stout stick as long as your arm, from fingertip
to shoulder, called a "rabbit stick." You can throw it either overhand or sidearm and with considerable
force. It is very effective against small game that stops and freezes as a defense.

Spear
You can make a spear to kill small game and to fish. Jab with the spear, do not throw it.

Bow and Arrow

A good bow is the result of many hours of work. You can construct a suitable short-term bow fairly
easily. When it loses its spring or breaks, you can replace it. Select a hardwood stick about one meter
long that is free of knots or limbs. Carefully scrape the large end down until it has the same pull as the
small end. Careful examination will show the natural curve of the stick. Always scrape from the side that
faces you, or the bow will break the first time you pull it. Dead, dry wood is preferable to green wood.
To increase the pull, lash a second bow to the first, front to front, forming an "X" when viewed from the
side. Attach the tips of the bows with cordage and only use a bowstring on one bow.

Select arrows from the straightest dry sticks available. The arrows should be about half as long as the
bow. Scrape each shaft smooth all around. You will probably have to straighten the shaft. You can bend
an arrow straight by heating the shaft over hot coals. Do not allow the shaft to scorch or bum. Hold the
shaft straight until it cools.

You can make arrowheads from bone, glass, metal, or pieces of rock. You can also sharpen and fire
harden the end of the shaft. To fire harden wood, hold it over hot coals, being careful not to bum or
scorch the wood.

You must notch the ends of the arrows for the bowstring. Cut or file the notch; do not split it. Fletching
(adding feathers to the notched end of an arrow) improves the arrow's flight characteristics but is not
necessary on a field-expedient arrow.

Sling

You can make a sling by tying two pieces of cordage, about sixty centimeters long, at opposite ends of a
palm-sized piece of leather or cloth. Place a rock in the cloth and wrap one cord around the middle
finger and hold in your palm. Hold the other cord between the forefinger and thumb. To throw the rock,
spin the sling several times in a circle and release the cord between the thumb and forefinger. Practice
to gain proficiency. The sling is very effective against small game.

Clubs
You hold clubs, you do not throw them. As a field-expedient weapon, the club does not protect you
from enemy soldiers. It can, however, extend your area of defense beyond your fingertips. It also serves
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to increase the force of a blow without injuring yourself. There are three basic types of clubs. They are
the simple, weighted, and sling club.

Simple Club

A simple club is a staff or branch. It must be short enough for you to swing easily, but long enough and
strong enough for you to damage whatever you hit. Its diameter should fit comfortably in your palm, but
it should not be so thin as to allow the club to break easily upon impact. A straight-grained hardwood is
best if you can find it.

Weighted Club
A weighted club is any simple club with a weight on one end. The weight may be a natural weight, such
as a knot on the wood, or something added, such as a stone lashed to the club.

To make a weighted club, first find a stone that has a shape that will allow you to lash it securely to the
club. A stone with a slight hourglass shape works well. If you cannot find a suitably shaped stone, you
must fashion a groove or channel into the stone by a technique known as pecking. By repeatedly rapping
the club stone with a smaller hard stone, you can get the desired shape.

Next, find a piece of wood that is the right length for you. A straight-grained hardwood is best. The
length of the wood should feel comfortable in relation to the weight of the stone. Finally, lash the stone
to the handle.

There are three techniques for lashing the stone to the handle: split handle, forked branch, and wrapped
handle. The technique you use will depend on the type of handle you choose. See Figure 21.

28



CURRICULUM ON MILITARY SUBJECTS

Strand M10: Survival

1 Wrap lashing.

2 Split end to lashing.

3 Insert stone.

4 Lash securely above,
bedow, and across
slone

§ Bind split end tightly to
secure stona.

Starting at crotch, lash
securaly to prevent
spiitting.

1 Take hardwood 1 m
long and 2.5 cm in
diameter and shave
and to about half the
diameter.

2 Take about a 1.8 kg
sione with "pecked

WRAPPED-HANDLE TECHNIQUE

Figure 21 Lashing Clubs (US Army, 2002)

Sling Club

A sling club is another type of weighted club. A weight hangs 8 to 10 centimeters from the handle by a
strong, flexible lashing (Figure 22). This type of club both extends the user's reach and multiplies the
force of the blow.
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1 Tie lashing to club, leaving about
20 cm frea,

2 Tie a 1.5 1o 2.25 kg stone, rock, or

other material 7.5 to 10 em from

club.

Figure 22 Sling Club (US Army, 2002)

EDGED WEAPONS
Knives, spear blades, and arrow points fall under the category of edged weapons. The
following paragraphs will discuss the making of such weapons.

Knives

A knife has three basic functions. It can puncture, slash or chop, and cut. A knife is also an invaluable
tool used to construct other survival items. You may find yourself without a knife or you may need
another type knife or a spear. To improvise you can use stone, bone, wood, or metal to make a knife or
spear blade.

Stone

To make a stone knife, you will need a sharp-edged piece of stone, a chipping tool, and a flaking tool. A
chipping tool is a light, blunt-edged tool used to break off small pieces of stone. A flaking tool is a
pointed tool used to break off thin, flattened pieces of stone. You can make a chipping tool from wood,
bone, or metal, and a flaking tool from bone, antler tines, or soft iron (Figure 23).

Note: Stone will make an excellent puncturing tool and a
good chopping tool but will not hold a fine edge. Some
stones such as chert or flint can have very fine edges.

30


http://www.wilderness-survival.net/weapons-2.php#para

CURRICULUM ON MILITARY SUBJECTS

Strand M10: Survival

N3 C G
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SHARP-EDGED PIECE OF STONE
1 Shape blade. Strike glancing SHAPED LIKE A KNIFE BLADE
blows near edge to get edge thin
enough 1o sharpen,

2 Sharpan blade. Press downward
with flaking tool at stone edge or FLAKING

NOTCHES FOR LASHING BLADE LASHED TO
BLADE TO HILT HILT (HARDWOOD,
ANTLER, ETC))

Figure 23 Making a Stone Knife (US Army, 2002)

Start making the knife by roughing out the desired shape on your sharp piece of stone, using the
chipping tool. Try to make the knife fairly thin. Then, using the flaking tool, press it against the edges.
This action will cause flakes to come off the opposite side of the edge, leaving a razor-sharp edge. Use
the flaking tool along the entire length of the edge you need to sharpen. Eventually, you will have a very
sharp cutting edge that you can use as a knife.

Lash the blade to some type of hilt (Figure 23).

Bone

You can also use bone as an effective field-expedient edged weapon. First, you will need to select a
suitable bone. The larger bones, such as the leg bone of a deer or another medium-sized animal, are
best. Lay the bone upon another hard object. Shatter the bone by hitting it with a heavy object, such as
a rock. From the pieces, select a suitable pointed splinter. You can further shape and sharpen this
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splinter by rubbing it on a rough-surfaced rock. If the piece Note: Use the bone knife only to

is too small to handle, you can still use it by adding a puncture. It will not hold an edge and it
handle to it. Select a suitable piece of hardwood for a may flake or break if used differently.

handle and lash the bone splinter securely to it.

Wood

You can make field-expedient edged weapons from wood. Use these only to puncture. Bamboo is the
only wood that will hold a suitable edge. To make a knife using wood, first select a straight-grained piece
of hardwood that is about 30 centimeters long and 2.5 centimeters in diameter. Fashion the blade about
15 centimeters long. Shave it down to a point. Use only the straight-grained portions of the wood. Do
not use the core or pith, as it would make a weak point.

Harden the point by a process known as fire hardening. If a fire is possible, dry the blade portion over
the fire slowly until lightly charred. The drier the wood, the harder the point. After lightly charring the
blade portion, sharpen it on a coarse stone. If using bamboo and after fashioning the blade, remove any
other wood to make the blade thinner from the inside portion of the bamboo. Removal is done this way
because bamboo's hardest part is its outer layer. Keep as much of this layer as possible to ensure the
hardest blade possible. When charring bamboo over a fire, char only the inside wood; do not char the
outside.

Metal

Metal is the best material to make field-expedient edged weapons. Metal, when properly designed, can
fulfill a knife's three uses--puncture, slice or chop, and cut. First, select a suitable piece of metal, one
that most resembles the desired end product. Depending on the size and original shape, you can obtain
a point and cutting edge by rubbing the metal on a rough-surfaced stone. If the metal is soft enough,
you can hammer out one edge while the metal is cold. Use a suitable flat, hard surface as an anvil and a
smaller, harder object of stone or metal as a hammer to hammer out the edge. Make a knife handle
from wood, bone, or other material that will protect your hand.

Other Materials

You can use other materials to produce edged weapons. Glass is a good alternative to an edged weapon
or tool, if no other material is available. Obtain a suitable piece in the same manner as described for
bone. Glass has a natural edge but is less durable for heavy work. You can also sharpen plastic--if it is
thick enough or hard enough--into a durable point for puncturing.

Spear Blades

To make spears, use the same procedures to make the blade that you used to make a knife blade. Then
select a shaft (a straight sapling) 1.2 to 1.5 meters long. The length should allow you to handle the spear
easily and effectively. Attach the spear blade to the shaft using lashing. The preferred method is to split
the handle, insert the blade, then wrap or lash it tightly. You can use other materials without adding a
blade. Select a 1.2-to 1.5-meter long straight hardwood shaft and shave one end to a point. If possible,
fire harden the point. Bamboo also makes an excellent spear. Select a piece 1.2 to 1.5 meters long.
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Starting 8 to 10 centimeters back from the end used as the point, shave down the end at a 45-degree
angle (Figure 24). Remember, to sharpen the edges, shave only the inner portion.

SIDE VIEW FRONT VIEW

Figure 24 Bamboo Spear (US Army, 2002)

Arrow Points

To make an arrow point, use the same procedures for making a stone knife blade. Chert, flint, and shell-
type stones are best for arrow points. You can fashion bone like stone--by flaking. You can make an
efficient arrow point using broken glass.

D6. Coastal Survival

Seashores

Search planes or ships do not always spot a drifting raft or swimmer. You may have to land along the
coast before being rescued. Surviving along the seashore is different from open sea survival. Food and
water are more abundant and shelter is obviously easier to locate and construct.

Special Health Hazards
Coral, poisonous and aggressive fish, crocodiles, sea urchins, sea biscuits, sponges, anemones, and tides
and undertow pose special health hazards.

Coral

Coral, dead or alive, can inflict painful cuts. There are hundreds of water hazards that can cause deep
puncture wounds, severe bleeding, and the danger of infection. Clean all coral cuts thoroughly. Do not
use iodine to disinfect any coral cuts. Some coral polyps feed on iodine and may grow inside your flesh if
you use iodine.

Poisonous Fish

Many reef fish have toxic flesh. For some species, the flesh is always poisonous, for other species, only
at certain times of the year. The poisons are present in all parts of the fish, but especially in the liver,
intestines, and eggs.
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Fish toxins are water soluble--no amount of cooking will neutralize them. They are tasteless, therefore
the standard edibility tests are use-less. Birds are least susceptible to the poisons. Therefore, do not
think that because a bird can eat a fish, it is a safe species for you to eat.

The toxins will produce a numbness of the lips, tongue, toes, and tips of the fingers, severe itching, and a
clear reversal of temperature sensations. Cold items appear hot and hot items cold. There will probably
also be nausea, vomiting, loss of speech, dizziness, and a paralysis that eventually brings death.

In addition to fish with poisonous flesh, there are those that are dangerous to touch. Many stingrays
have a poisonous barb in their tail. There are also species that can deliver an electric shock. Some reef
fish, such as stonefish and toadfish, have venomous spines that can cause very painful although seldom
fatal injuries. The venom from these spines causes a burning sensation or even an agonizing pain that is
out of proportion to the apparent severity of the wound. Jellyfish, while not usually fatal, can inflict a
very painful sting if it touches you with its tentacles.

Aggressive Fish

You should also avoid some ferocious fish. The bold and inquisitive barracuda has attacked men wearing
shiny objects. It may charge lights or shiny objects at night. The sea bass, which can grow to 1.7 meters,
is another fish to avoid. The moray eel, which has many sharp teeth and grows to 1.5 meters, can also
be aggressive if disturbed.

Sea Urchins, Sea Biscuits, Sponges, and Anemones

These animals can cause extreme, though seldom fatal, pain. Usually found in tropical shallow water
near coral formations, sea urchins resemble small, round porcupines. If stepped on, they slip fine
needles of lime or silica into the skin, where they break off and fester. If possible, remove the spines and
treat the injury for infection. The other animals mentioned inflict injury similarly.

Tides and Undertow

These are another hazard to contend with. If caught in a large wave's undertow, push off the bottom or
swim to the surface and proceed shoreward in a trough between waves. Do not fight against the pull of
the undertow. Swim with it or perpendicular to it until it loses strength, then swim for shore.

Food

Mollusks

Mussels, limpets, clams, sea snails, octopuses, squids, and sea slugs are all edible. Shellfish will usually
supply most of the protein eaten by coastal survivors. Avoid the blue-ringed octopus and cone shells
Apply the edibility test on each species before eating.

Worms

Coastal worms are generally edible, but it is better to use them for fish bait. Avoid bristle worms that
look like fuzzy caterpillars. Also avoid tubeworms that have sharp-edged tubes. Arrowwormes, alias
amphioxus, are not true worms. You find them in the sand and are excellent either fresh or dried.
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Crabs, Lobsters, and Barnacles

These animals are seldom dangerous to man and are an excellent food source. The pincers of larger
crabs or lobsters can crush a man's finger. Many species have spines on their shells, making it preferable
to wear gloves when catching them. Barnacles can cause scrapes or cuts and are difficult to detach from
their anchor, but the larger species are an excellent food source.

Sea Urchins
These are common and can cause painful injuries when stepped on or touched. They are also a good
source of food. Handle them with gloves, and remove all spines.

Sea Cucumbers
This animal is an important food source in the Indo-Pacific regions. Use them whole after evisceration or
remove the five muscular strips that run the length of its body. Eat them smoked, pickled, or cooked.

Seaweed Harvesting

Video 4 Seaweed Harvesting (6m:24s) (Sommers, 2011)

D7 Desert Survival

Surviving in an arid area depends on what you know and 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--

e Low rainfall.
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e Intense sunlight and heat.

e Wide temperature range.

e Sparse vegetation.

e High mineral content near ground surface.

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 high desert temperatures. In a desert survival
situation, you must first consider "How much water do | have?" and "Where are other water sources?"

Intense Sunlight and Heat

Intense sunlight and heat are present in all arid areas. Air temperature can rise as high as 60 degrees C
(140 degrees F) during the day. Heat gain results from direct sunlight, hot blowing winds, reflective heat
(the sun's rays bouncing off the sand), and conductive heat from direct contact with the desert sand and
rock (Figure 25).

HOT, BLOWING,
SAND-LADEN WINDS

e

REFLECTIVE CONDUCTIVE HEAT GAIN
HEAT GAIN FROM SAND AND ROCKS

Figure 25 Types of Heat Gain (US Army, 2002)

36



CURRICULUM ON MILITARY SUBJECTS

Strand M10: Survival

The temperature of desert sand and rock averages 16 to 22 degrees C (30 to 40 degrees F) more than
that of the air. For instance, when the air temperature is 43 degrees C (110 degrees F), the sand
temperature may be 60 degrees C (140 degrees F).

Intense sunlight and heat increase the body's need for water. To conserve your body fluids and energy,
you will need a shelter to reduce your exposure to the heat of the day. 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
during the night. The drop in temperature at night occurs rapidly and will chill a person who lacks warm
clothing and is unable to move about. The cool evenings and nights are the best times to work or travel.
If your plan is to rest at night, 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 finding shelter, food, and water
sources. You will also have trouble estimating distance. The emptiness of desert terrain causes most
people to underestimate distance by a factor of three: What appears to be 1 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
undrinkable. 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 plant life;
there-fore, shelter is hard to find. Avoid these areas if possible.

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 Il 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 progressively 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 physical activity, air
temperature, and water consumption. The body 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 amount 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 (98.6 degrees F). Your body gets rid of excess heat
(cools off) by sweating. The warmer your body becomes--whether caused by work, exercise, or air
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temperature--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 high air temperature and
heavy work or exercise, he will quickly develop heat stroke. This is an emergency that requires
immediate medical attention.

Figure 26 shows daily water requirements for various levels of work. Understanding how the air
temperature and your physical activity affect your water requirements allows you to take measures to
get the most from your water supply. These measures are--

e Find shade! Get out of the sun!
e Place something between you and the hot ground.
e Limit your movements!

Conserve your sweat. Wear your complete uniform to include T-shirt. Roll the sleeves down, cover your
head, and protect your neck with a scarf or similar item. These steps will protect your body from hot-
blowing winds and the direct rays of the sun. Your clothing will absorb your sweat, keeping it against
your skin so that you gain its full cooling effect. By staying in the shade quietly, fully clothed, 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.
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Figure 26 Daily water requirements for 3 levels of activity (US Army, 2002)

Thirst is not a reliable guide for your need for water. A person who uses thirst as a guide will drink only
two-thirds of his daily water requirement. To prevent this "voluntary" dehydration, use the following
guide:

e At temperatures below 38 degrees C, drink 0.5 liter of water every hour.
e At temperatures above 38 degrees C, drink 1 liter of water every hour.

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
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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.

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 unpleasant and may carry diseases. Old buildings, ruins, and
caves are favorite habitats of spiders, scorpions, centipedes, lice, and mites. These areas provide
protection from the elements and also attract other wild-life. Therefore, take extra care when staying in
these areas. Wear gloves at all times in the desert. Do not place your hands anywhere without first
looking to see what is there. Visually inspect an area before sitting or lying down. When you get up,
shake out and inspect your boots and clothing. 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 and hands. Most snakebites result from stepping on or handling snakes. Avoid them. Once you
see a snake, give it a wide berth.

D8 Ocean Survival

The Open Sea

As a survivor on the open sea, you will face waves and wind. You may also face extreme heat or cold. To
keep these environmental hazards from becoming serious problems, take precautionary measures as
soon as possible. Use the available resources to protect yourself from the elements and from heat or
extreme cold and humidity.

Protecting yourself from the elements meets only one of your basic needs. You must also be able to
obtain water and food. Satisfying these three basic needs will help prevent serious physical and
psychological problems. However, you must know how to treat health problems that may result from
your situation.

Precautionary Measures
Your survival at sea depends upon--

e Your knowledge of and ability to use the available survival equipment.
e  Your special skills and ability to apply them to cope with the hazards you face.
e Your will to live.

When you board a ship or aircraft, find out what survival equipment is on board, where it is stowed, and
what it contains. For instance, how many life preservers and lifeboats or rafts are on board? Where are
they located? What type of survival equipment do they have? How much food, water, and medicine do
they contain? How many people are they designed to support?
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If you are responsible for other personnel on board, make sure you know where they are and they know
where you are.

Down at Sea
If you are in an aircraft that goes down at sea, take the following actions once you clear the aircraft.
Whether you are in the water or in a raft --

e Get clear and upwind of the aircraft as soon as possible, but stay in the vicinity until the aircraft
sinks.

e Get clear of fuel-covered water in case the fuel ignites.

e Try to find other survivors.

A search for survivors usually takes place around the entire area of and near the crash site. Missing
personnel may be unconscious and floating low in the water. The best technique for rescuing personnel
from the water is to throw them a life preserver attached to a line. Another is to send a swimmer
(rescuer) from the raft with a line attached to a flotation device that will support the rescuer's weight.
This device will help conserve a rescuer's energy while recovering the survivor. The least acceptable
technique is to send an attached swimmer without flotation devices to retrieve a survivor. In all cases,
the rescuer wears a life preserver. A rescuer should not underestimate the strength of a panic-stricken
person in the water. A careful approach can prevent injury to the rescuer.

When the rescuer approaches a survivor in trouble from behind, there is little danger the survivor will
kick, scratch, or grab him. The rescuer swims to a point directly behind the survivor and grasps the life
preserver's backstrap. The rescuer uses the sidestroke to drag the survivor to the raft.

If you are in the water, make your way to a raft. If no rafts are available, try to find a large piece of
floating debris to cling to. Relax; a person who knows how to relax in ocean water is in very little danger
of drowning. The body's natural buoyancy will keep at least the top of the head above water, but some
movement is needed to keep the face above water.

Floating on your back takes the least energy. Lie on your back in the water, spread your arms and legs,
and arch your back. By controlling your breathing in and out, your face will always be out of the water
and you may even sleep in this position for short periods. Your head will be partially submerged, but
your face will be above water. If you cannot float on your back or if the sea is too rough, float facedown
in the water as shown in Figure 27.
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1 Float upright in the water and 3 Relax in this position until you

take a deep breath, need to take in more air.

2 Lower your face into the watar 4 Raise your head above the sur-
{keeping your mouth closed) face, treading water, and ex-
and bring your arms forward to hale. Take ancther breath and
rest at water level. retum to the relaxed position,

Figure 27 Floating Position (US Army, 2002)

The following are the best swimming strokes during a survival situation:

e Dog paddle. This stroke is excellent when clothed or wearing a life jacket. Although slow in
speed, it requires very little energy.

e Breaststroke. Use this stroke to swim underwater, through oil or debris, or in rough seas. It is
probably the best stroke for long-range swimming: it allows you to conserve your energy and
maintain a reasonable speed.

e Sidestroke. It is a good relief stroke because you use only one arm to maintain momentum and
buoyancy.

e Backstroke. This stroke is also an excellent relief stroke. It relieves the muscles that you use for
other strokes. Use it if an underwater explosion is likely.

If you are in an area where surface oil is burning--

e Discard your shoes and buoyant life preserver.

o Note: If you have an uninflated life preserver, keep it.

e Cover your nose, mouth, and eyes and quickly go underwater.

e Swim underwater as far as possible before surfacing to breathe.

e Before surfacing to breathe and while still underwater, use your hands to push burning fluid
away from the area where you wish to surface. Once an area is clear of burning liquid, you can
surface and take a few breaths. Try to face downwind before inhaling.

e Submerge feet first and continue as above until clear of the flames.
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If you are in oil-covered water that is free of fire, hold your head high to keep the oil out of your eyes.
Attach your life preserver to your wrist and then use it as a raft.

If you have a life preserver, you can stay afloat for an indefinite period. In this case, use the "HELP" body
position: Heat Escaping Lessening Posture (HELP). Remain still and assume the fetal position to help you
retain body heat. You lose about 50 percent of your body heat through your head. Therefore, keep your
head out of the water. Other areas of high heat loss are the neck, the sides, and the groin. Figure 28
illustrates the HELP position.

Figure 28 HELP Position (US Army, 2002)

If you are in a raft--

e Check the physical condition of all on board. Give first aid if necessary. Take seasickness pills if
available. The best way to take these pills is to place them under the tongue and let them
dissolve. There are also suppositories or injections against seasickness. Vomiting, whether from
seasickness or other causes, increases the danger of dehydration.

e Try to salvage all floating equipment--rations; canteens, thermos jugs, and other containers;
clothing; seat cushions; parachutes; and anything else that will be useful to you. Secure the
salvaged items in or to your raft. Make sure the items have no sharp edges that can puncture
the raft.
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If there are other rafts, lash the rafts together so they are about 7.5 meters apart. Be ready to
draw them closer together if you see or hear an aircraft. It is easier for an aircrew to spot rafts
that are close together rather than scattered.

Remember, rescue at sea is a cooperative effort. Use all available visual or electronic signaling
devices to signal and make contact with rescuers. For example, raise a flag or reflecting material
on an oar as high as possible to attract attention.

Locate the emergency radio and get it into operation. Operating instructions are on it. Use the
emergency transceiver only when friendly aircraft are likely to be in the area.

Have other signaling devices ready for instant use. If you are in enemy territory, avoid using a
signaling device that will alert the enemy. However, if your situation is desperate, you may have
to signal the enemy for rescue if you are to survive.

Check the raft for inflation, leaks, and points of possible chafing. Make sure the main buoyancy
chambers are firm (well rounded) but not overly tight. Check inflation regularly. Air expands
with heat; therefore, on hot days, release some air and add air when the weather cools.
Decontaminate the raft of all fuel. Petroleum will weaken its surfaces and break down its glued
joints.

Throw out the sea anchor, or improvise a drag from the raft's case, bailing bucket, or a roll of
clothing. A sea anchor helps you stay close to your ditching site, making it easier for searchers to
find you if you have relayed your location. Without a sea anchor, your raft may drift over 160
kilometers in a day, making it much harder to find you. You can adjust the sea anchor to act as a
drag to slow down the rate of travel with the current, or as a means to travel with the current.
You make this adjustment by opening or closing the sea anchor's apex. When open, the sea
anchor (Figure 29) acts as a drag that keeps you in the general area. When closed, it forms a
pocket for the current to strike and propels the raft in the current's direction.

CLOSED

Figure 29 Sea Anchor (US Army, 2002)

Additionally, adjust the sea anchor so that when the raft is on the wave's crest, the sea anchor is
in the wave's trough (Figure 30).
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e  Wrap the sea anchor rope with cloth to prevent its chafing the raft. The anchor also helps to
keep the raft headed into the wind and waves.

e In stormy water, rig the spray and windshield at once. In a 20-man raft, keep the canopy erected
at all times. Keep your raft as dry as possible. Keep it properly balanced. All personnel should
stay seated, the heaviest one in the center.

e Calmly consider all aspects of your situation and determine what you and your companions
must do to survive. Inventory all equipment, food, and water. Waterproof items that salt water
may affect. These include compasses, watches, sextant, matches, and lighters. Ration food and
water.

e Assign a duty position to each person: for example, water collector, food collector, lookout,
radio operator, signaler, and water bailers.

o Note: Lookout duty should not exceed 2 hours. Keep in mind and remind others that
cooperation is one of the keys to survival.

CREST CREST

TROUGH

Adjust anchor from crest of wave to trough or vice versa

Figure 30 Sea Anchor Deployment (US Army, 2002)

Cold Weather Considerations
If you are in a cold climate--

e Put on an antiexposure suit. If unavailable, put on any extra clothing available. Keep clothes
loose and comfortable.

e Take care not to snag the raft with shoes or sharp objects. Keep the repair kit where you can
readily reach it.

e Rig a windbreak, spray shield, and canopy.

e Try to keep the floor of the raft dry. Cover it with canvas or cloth for insulation.

e Huddle with others to keep warm, moving enough to keep the blood circulating. Spread an extra
tarpaulin, sail, or parachute over the group.

e Give extra rations, if available, to personnel suffering from exposure to cold.
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The greatest problem you face

water is death due to 21.0-15.5 degrees C (70-60 degrees F) 12 hours
hypothermia. When you are 15.5-10.0 degrees C (60-50 degrees F) 6 hours
immersed in cold water, _—
. . 10.0-45d C (50-40 degrees F 1 hour
hypothermia occurs rapidly o egrees C o )
due to the decreased 4.5 degrees C (40 degrees F) and below less than 1 hour
insulating qua“ty of wet Note: Wearing an antiexposure suit may increase these times up o a maximum of
clothing and the result of 24 hours.

water displacing the layer of Figure 31 Life Expectancy Times During Water Immersion (US Army, 2002)
still air that normally
surrounds the body. The rate of heat exchange in water is about 25 times greater than it is in air of the

same temperature.

Your best protection against the effects of cold water is to get into the life raft, stay dry, and insulate
your body from the cold surface of the bottom of the raft. If these actions are not possible, wearing an
antiexposure suit will extend your life expectancy considerably. Remember, keep your head and neck
out of the water and well insulated from the cold water's effects when the temperature is below 19
degrees C. Wearing life preservers increases the predicted survival time as body position in the water
increases the chance of survival.

Water
Water is your most important need. With it alone, you can live for 21 days or longer, depending on your
will to live. When drinking water, moisten your lips, tongue, and throat before swallowing.

Short Water Rations

When you have a limited water supply and you can't replace it by chemical or mechanical means, use
the water efficiently. Protect freshwater supplies from seawater contamination. Keep your body well
shaded, both from overhead sun and from reflection off the sea surface. Allow ventilation of air;
dampen your clothes during the hottest part of the day. Do not exert yourself. Relax and sleep when
possible. Fix your daily water ration after considering the amount of water you have, the output of solar
stills and desalting kit, and the number and physical condition of your party.

If you don't have water, don't eat. If your water ration is two liters or more per day, eat any part of your
ration or any additional food that you may catch, such as birds, fish, shrimp. The life raft's motion and
anxiety may cause nausea. If you eat when nauseated, you may lose your food immediately. If
nauseated, rest and relax as much as you can, and take only water.

To reduce your loss of water through perspiration, soak your clothes in the sea and wring them out
before putting them on again. Don't overdo this during hot days when no canopy or sun shield is
available. This is a trade-off between cooling and saltwater boils and rashes that will result. Be careful
not to get the bottom of the raft wet.
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Watch the clouds and be ready for any chance of showers. Keep the tarpaulin handy for catching water.
If it is encrusted with dried salt, wash it in seawater. Normally, a small amount of seawater mixed with
rain will hardly be noticeable and will not cause any physical reaction. In rough seas you cannot get
uncontaminated fresh water.

At night, secure the tarpaulin like a sunshade, and turn up its edges to collect dew. It is also possible to
collect dew along the sides of the raft using a sponge or cloth. When it rains, drink as much as you can
hold.

Solar Still

When solar stills are available, read the instructions and set them up immediately. Use as many stills as
possible, depending on the number of men in the raft and the amount of sunlight available. Secure solar
stills to the raft with care. This type of solar still only works on flat, calm seas.

Desalting Kits

When desalting kits are available in addition to solar stills, use them only for immediate water needs or
during long overcast periods when you cannot use solar stills. In any event, keep desalting kits and
emergency water stores for periods when you cannot use solar stills or catch rainwater.

Water From Fish

Drink the aqueous fluid found along the spine and in the eyes of large fish. Carefully cut the fish in half
to get the fluid along the spine and suck the eye. If you are so short of water that you need to do this,
then do not drink any of the other body fluids. These other fluids are rich in protein and fat and will use
up more of your reserve water in digestion than they supply.

REMEMBER!

Do not drink seawater.

Do not drink urine.

Do not eat, unless water is available.

Sleep and rest are the best ways of enduring periods of reduced water and food intake. However, make
sure that you have enough shade when napping during the day. If the sea is rough, tie yourself to the
raft, close any cover, and ride out the storm as best you can. Relax is the key word--at least try to relax.
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Food Procurement

In the open sea, fish will be the main food source. There are some poisonous and dangerous ocean fish,
but, in general, when out of sight of land, fish are safe to eat. Nearer the shore there are fish that are
both dangerous and poisonous to eat. There are some fish, such as the red snapper and barracuda, that
are normally edible but poisonous when taken from the waters of atolls and reefs. Flying fish will even
jump into your raft!

Fish

When fishing, do not handle the fishing line with bare hands and never wrap it around your hands or tie
it to a life raft. The salt that adheres to it can make it a sharp cutting edge, an edge dangerous both to
the raft and your hands. Wear gloves, if they are available, or use a cloth to handle fish and to avoid
injury from sharp fins and gill covers.

In warm regions, gut and bleed fish immediately after catching them. Cut fish that you do not eat
immediately into thin, narrow strips and hang them to dry. A well-dried fish stays edible for several
days. Fish not cleaned and dried may spoil in half a day. Fish with dark meat are very prone to
decomposition. If you do not eat them all immediately, do not eat any of the leftovers. Use the leftovers
for bait.

Never eat fish that have pale, shiny gills, sunken eyes, flabby skin and flesh, or an unpleasant odor. Good
fish show the opposite characteristics. Sea fish have a saltwater or clean fishy odor. Do not confuse eels
with sea snakes that have an obviously scaly body and strongly compressed, paddle-shaped tail. Both
eels and sea snakes are edible, but you must handle the latter with care because of their poisonous
bites. The heart, blood, intestinal wall, and liver of most fish are edible. Cook the intestines. Also edible
are the partly digested smaller fish that you may find in the stomachs of large fish. In addition, sea
turtles are edible.

Shark meat is a good source of food whether raw, dried, or cooked. Shark meat spoils very rapidly due
to the high concentration of urea in the blood, therefore, bleed it immediately and soak it in several
changes of water. People prefer some shark species over others. Consider them all edible except the
Greenland shark whose flesh contains high quantities of vitamin A. Do not eat the livers, due to high
vitamin A content.

Fishing Aids
You can use different materials to make fishing aids as described in the following paragraphs:

Fishing line. Use pieces of tarpaulin or canvas. Unravel the threads and tie them together in short
lengths in groups of three or more threads. Shoelaces and parachute suspension line also work well.

Fish hooks. No survivor at sea should be without fishing equipment but if you are, improvise hook..

Fish lures. You can fashion lures by attaching a double hook to any shiny piece of metal.
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Grapple. Use grapples to hook seaweed. You may shake crabs, shrimp, or small fish out of the seaweed.
These you may eat or use for bait. You may eat seaweed itself, but only when you have plenty of
drinking water. Improvise grapples from wood. Use a heavy piece of wood as the main shaft, and lash
three smaller pieces to the shaft as grapples.

Bait. You can use small fish as bait for larger ones. Scoop the small fish up with a net. If you don't have a
net, make one from cloth of some type. Hold the net under the water and scoop upward. Use all the
guts from birds and fish for bait. When using bait, try to keep it moving in the water to give it the
appearance of being alive.

Helpful Fishing Hints
Your fishing should be successful if you remember the following important hints:

o Be extremely careful with fish that have teeth and spines.

e (Cut a large fish loose rather than risk capsizing the raft. Try to catch small rather than large fish.

e Do not puncture your raft with hooks or other sharp instruments.

e Do not fish when large sharks are in the area.

e  Watch for schools of fish; try to move close to these schools.

e Fish at night using a light. The light attracts fish.

e Inthe daytime, shade attracts some fish. You may find them under your raft.

e Improvise a spear by tying a knife to an oar blade. This spear can help you catch larger fish, but
you must get them into the raft quickly or they will slip off the blade. Also, tie the knife very
securely or you may lose it.

e Always take care of your fishing equipment. Dry your fishing lines, clean and sharpen the hooks,
and do not allow the hooks to stick into the fishing lines.

Birds

All birds are edible. Eat any birds you can catch. Sometimes birds may land on your raft, but usually they
are cautious. You may be able to attract some birds by towing a bright piece of metal behind the raft.
This will bring the bird within shooting range, provided you have a firearm.

If a bird lands within your reach, you may be able to catch it. If the birds do not land close enough or
land on the other end of the raft, you may be able to catch them with a bird noose. Bait the center of
the noose and wait for the bird to land. When the bird's feet are in the center of the noose, pull it tight.

Use all parts of the bird. Use the feathers for insulation, the entrails and feet for bait, and so on. Use
your imagination.

Medical Problems Associated With Sea Survival
At sea, you may become seasick, get saltwater sores, or face some of the same medical problems that
occur on land, such as dehydration or sunburn. These problems can become critical if left untreated.

Seasickness
Seasickness is the nausea and vomiting caused by the motion of the raft. It can result in--
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e Extreme fluid loss and exhaustion.

e Loss of the will to survive.

e Others becoming seasick.

e Attraction of sharks to the raft.

e Unclean conditions.

e To treat seasickness--

e Wash both the patient and the raft to remove the sight and odor of vomit.

e Keep the patient from eating food until his nausea is gone.

e Have the patient lie down and rest.

e Give the patient seasickness pills if available. If the patient is unable to take the pills orally,
insert them rectally for absorption by the body.

e Note: Some survivors have said that erecting a canopy or using the horizon as a focal point
helped overcome seasickness. Others have said that swimming alongside the raft for short
periods helped, but extreme care must be taken if swimming.

Saltwater Sores

These sores result from a break in skin exposed to saltwater for an extended period. The sores may form
scabs and pus. Do not open or drain. Flush the sores with fresh water, if available, and allow to dry.
Apply an antiseptic, if available.

Immersion Rot, Frostbite, and Hypothermia
These problems are similar to those encountered in cold weather environments. Symptoms and
treatment are the same as covered in Section B Survival Care and First Aid.

Blindness/Headache

If flame, smoke, or other contaminants get in the eyes, flush them immediately with salt water, then
with fresh water, if available. Apply ointment, if available. Bandage both eyes 18 to 24 hours, or longer if
damage is severe. If the glare from the sky and water causes your eyes to become bloodshot and
inflamed, bandage them lightly. Try to prevent this problem by wearing sunglasses. Improvise sunglasses
if necessary.

Constipation
This condition is a common problem on a raft. Do not take a laxative, as this will cause further
dehydration. Exercise as much as possible and drink an adequate amount of water, if available.

Difficult Urination
This problem is not unusual and is due mainly to dehydration. It is best not to treat it, as it could cause
further dehydration.

Sunburn

Sunburn is a serious problem in sea survival. Try to prevent sunburn by staying in shade and keeping
your head and skin covered. Use cream or Chap Stick from your first aid kit. Remember, reflection from
the water also causes sunburn.
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Sharks

Whether you are in the water or in a boat or raft, you may see many types of sea life around you. Some
may be more dangerous than others. Generally, sharks are the greatest danger to you. Other animals
such as whales, porpoises, and stingrays may look dangerous, but really pose little threat in the open
sea.

Of the many hundreds of shark species, only about 20 species are known to attack man. The most
dangerous are the great white shark, the hammerhead, the mako, and the tiger shark. Other sharks
known to attack man include the gray, blue, lemon, sand, nurse, bull, and oceanic white tip sharks.
Consider any shark longer than 1 meter dangerous.

There are sharks in all oceans and seas of the world. While many live and feed in the depths of the sea,
others hunt near the surface. The sharks living near the surface are the ones you will most likely see.
Their dorsal fins frequently project above the water. Sharks in the tropical and subtropical seas are far
more aggressive than those in temperate waters.

All sharks are basically eating machines. Their normal diet is live animals of any type, and they will strike
at injured or helpless animals. Sight, smell, or sound may guide them to their prey. Sharks have an acute
sense of smell and the smell of blood in the water excites them. They are also very sensitive to any
abnormal vibrations in the water. The struggles of a wounded animal or swimmer, underwater
explosions, or even a fish struggling on a fishline will attract a shark.

Sharks can bite from almost any position; they do not have to turn on their side to bite. The jaws of
some of the larger sharks are so far forward that they can bite floating objects easily without twisting to
the side.

Sharks may hunt alone, but most reports of attacks cite more than one shark present. The smaller sharks
tend to travel in schools and attack in mass. Whenever one of the sharks finds a victim, the other sharks
will quickly join it. Sharks will eat a wounded shark as quickly as their prey.

Sharks feed at all hours of the day and night. Most reported shark contacts and attacks were during
daylight, and many of these have been in the late afternoon. Some of the measures that you can take to
protect yourself against sharks when you are in the water are--

Stay with other swimmers. A group can maintain a 360-degree watch. A group can either frighten or
fight off sharks better than one man.

Always watch for sharks. Keep all your clothing on, to include your shoes. Historically, sharks have
attacked the unclothed men in groups first, mainly in the feet. Clothing also protects against abrasions
should the shark brush against you.

Avoid urinating. If you must, only do so in small amounts. Let it dissipate between discharges. If you
must defecate, do so in small amounts and throw it as far away from you as possible. Do the same if you
must vomit.
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If a shark attack is imminent while you are in the water, splash and yell just enough to keep the shark at
bay. Sometimes yelling underwater or slapping the water repeatedly will scare the shark away. Conserve
your strength for fighting in case the shark attacks.

If attacked, kick and strike the shark. Hit the shark on the gills or eyes if possible. If you hit the shark on
the nose, you may injure your hand if it glances off and hits its teeth.

When you are in a raft and see sharks--

e Do not fish. If you have hooked a fish, let it go. Do not clean fish in the water.

e Do not throw garbage overboard.

e Do not let your arms, legs, or equipment hang in the water.

e Keep quiet and do not move around.

e Bury all dead as soon as possible. If there are many sharks in the area, conduct the burial at
night.

e When you are in a raft and a shark attack is imminent, hit the shark with anything you have,
except your hands. You will do more damage to your hands than the shark. If you strike with an
oar, be careful not to lose or break it.

Detecting Land
You should watch carefully for any signs of land. There are many indicators that land is near.

e Afixed cumulus cloud in a clear sky or in a sky where all other clouds are moving often hovers
over or slightly downwind from an island.

e Inthe tropics, the reflection of sunlight from shallow lagoons or shelves of coral reefs often
causes a greenish tint in the sky.

e Inthe arctic, light-colored reflections on clouds often indicate ice fields or snow-covered land.
These reflections are quite different from the dark gray ones caused by open water.

e Deep water is dark green or dark blue. Lighter color indicates shallow water, which may mean
land is near.

e At night, orin fog, mist, or rain, you may detect land by odors and sounds. The musty odor of
mangrove swamps and mud flats carry a long way. You hear the roar of surf long before you see
the surf. The continued cries of seabirds coming from one direction indicate their roosting place
on nearby land.

e There usually are more birds near land than over the open sea. The direction from which flocks
fly at dawn and to which they fly at dusk may indicate the direction of land. During the day,
birds are searching for food and the direction of flight has no significance.

Mirages occur at any latitude, but they are more likely in the tropics, especially during the middle of the
day. Be careful not to mistake a mirage for nearby land. A mirage disappears or its appearance and
elevation change when viewed from slightly different heights.
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You may be able to detect land by the pattern of the waves (refracted) as they approach land (Figure
32). By traveling with the waves and parallel to the slightly turbulent area marked "X" on the illustration,

you should reach land.
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Figure 32 Wave Patterns Around an Island (US Army, 2002)

Rafting or Beaching Techniques
Once you have found land, you must get ashore safely. To raft ashore, you can usually use the one-man

raft without danger. However, going ashore in a strong surf is dangerous. Take your time. Select your
landing point carefully. Try not to land when the sun is low and straight in front of you. Try to land on
the lee side of an island or on a point of land jutting out into the water. Keep your eyes open for gaps in
the surf line, and head for them. Avoid coral reefs and rocky cliffs. There are no coral reefs near the
mouths of freshwater streams. Avoid rip currents or strong tidal currents that may carry you far out to
sea. Either signal ashore for help or sail around and look for a sloping beach where the surf is gentle.

If you have to go through the surf to reach shore, take down the mast. Keep your clothes and shoes on
to avoid severe cuts. Adjust and inflate your life vest. Trail the sea anchor over the stem using as much
line as you have. Use the oars or paddles and constantly adjust the sea anchor to keep a strain on the
anchor line. These actions will keep the raft pointed toward shore and prevent the sea from throwing
the stern around and capsizing you. Use the oars or paddles to help ride in on the seaward side of a

large wave.

The surf may be irregular and velocity may vary, so modify your procedure as conditions demand. A
good method of getting through the surf is to have half the survivors sit on one side of the raft, half on
the other, facing away from each other. When a heavy sea bears down, half should row (pull) toward
the sea until the crest passes; then the other half should row (pull) toward the shore until the next

heavy sea comes along.
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Against a strong wind and heavy surf, the raft must have all possible speed to pass rapidly through the
oncoming crest to avoid being turned broadside or thrown end over end. If possible, avoid meeting a
large wave at the moment it breaks.

If in @ medium surf with no wind or offshore wind, keep the raft from passing over a wave so rapidly that
it drops suddenly after topping the crest. If the raft turns over in the surf, try to grab hold of it and ride it
in.

As the raft nears the beach, ride in on the crest of a large wave. Paddle or row hard and ride in to the
beach as far as you can. Do not jump out of the raft until it has grounded, then quickly get out and beach
it.

If you have a choice, do not land at night. If you have reason to believe that people live on the shore, lay
away from the beach, signal, and wait for the inhabitants to come out and bring you in.

Swimming Ashore
If rafting ashore is not possible and you have to swim, wear your shoes and at least one thickness of
clothing. Use the sidestroke or breaststroke to conserve strength.

If the surf is moderate, ride in on the back of a small wave by swimming forward with it. Dive to a
shallow depth to end the ride just before the wave breaks.

In high surf, swim toward shore in the trough between waves. When the seaward wave approaches,
face it and submerge. After it passes, work toward shore in the next trough. If caught in the undertow of
a large wave, push off the bottom or swim to the surface and proceed toward shore as above.

If you must land on a rocky shore, look for a place where the waves rush up onto the rocks. Avoid places
where the waves explode with a high, white spray. Swim slowly when making your approach. You will
need your strength to hold on to the rocks. You should be fully clothed and wear shoes to reduce injury.

After selecting your landing point, advance behind a large wave into the breakers. Face toward shore
and take a sitting position with your feet in front, 60 to 90 centimeters (2 or 3 feet) lower than your
head. This position will let your feet absorb the shock when you land or strike sub-merged boulders or
reefs. If you do not reach shore behind the wave you picked, swim with your hands only. As the next
wave approaches, take a sitting position with your feet forward. Repeat the procedure until you land.

Water is quieter in the lee of a heavy growth of seaweed. Take advantage of such growth. Do not swim
through the seaweed; crawl over the top by grasping the vegetation with overhand movements.

Cross a rocky or coral reef as you would land on a rocky shore. Keep your feet close together and your
knees slightly bent in a relaxed sitting posture to cushion the blows against the coral.

Pickup or Rescue
On sighting rescue craft approaching for pickup (boat, ship, conventional aircraft, or helicopter), quickly
clear any lines (fishing lines, desalting kit lines) or other gear that could cause entanglement during
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rescue. Secure all loose items in the raft. Take down canopies and sails to ensure a safer pickup. After
securing all items, put on your helmet, if available. Fully inflate your life preserver. Remain in the raft,
unless otherwise instructed, and remove all equipment except the preservers. If possible, you will
receive help from rescue personnel lowered into the water. Remember, follow all instructions given by
the rescue personnel.

If the helicopter recovery is unassisted, do the following before pickup:

e Secure all the loose equipment in the raft, accessory bag, or in pockets.

e Deploy the sea anchor, stability bags, and accessory bag.

e Partially deflate the raft and fill it with water.

e Unsnap the survival kit container from the parachute harness.

e Grasp the raft handhold and roll out of the raft.

o Allow the recovery device or the cable to ground out on the water's surface.
e Maintain the handhold until the recovery device is in your other hand.

e Mount the recovery device, avoiding entanglement with the raft.

e Signal the hoist operator for pickup.

D9 Winter Survival

It is more difficult for you to satisfy your basic water, food, and shelter needs in a cold environment than
in 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 lacked the will to live. Conversely, this will has sustained individuals less well-
trained and equipped.

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 example, always keep your head covered. You can lose 40 to
45 percent of body heat from an unprotected head and even more from the unprotected 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, you can lose heat quickly if you do not cover your head.

There are four basic principles to follow to keep warm. An easy way to remember these basic principles
is to use the word COLD--

e (- Keep clothing Clean.

e O- Avoid Overheating.

e L - Wear clothes Loose and in Layers.
e D - Keep clothing Dry.
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Keep clothing clean. This principle is always important for sanitation and comfort. In winter, it
is also important from the standpoint 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.

Avoid overheating. When you get too hot, you sweat and your clothing absorbs the moisture.
This affects your warmth in 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 layer of clothing, by
removing heavy outer mittens, or by throwing back your parka hood or changing to lighter
headgear. The head and hands act as efficient heat dissipaters when overheated.

Wear your clothing loose and in layers. Wearing tight clothing and footgear restricts blood
circulation and invites cold injury. It 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 clothing, 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.

Keep clothing dry. In cold temperatures, your inner layers of clothing can become wet from
sweat and your outer layer, 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 become a major problem. On
the march, hang your damp mittens and socks on your rucksack. Sometimes in freezing
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 shelter 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 drying your boots, put them between your sleeping bag shell
and liner. Your body heat will help to dry 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 and natural dry material, such as leaves, pine needles, or

moss. Place the dry material between two layers of the material.

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

backyard" 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.
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There are many sources of water in the arctic and subarctic. Your location and the 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 conditions. However, always 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 springs 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 in 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 available 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 melt. You can melt ice or snow in a water bag, MRE ration bag, tin can, or
improvised container by placing the container near a fire. Begin with a small amount of ice or snow in
the container and, as it turns to water, add more ice or snow.

Another way to melt ice or snow is by putting it in a bag made from porous material and suspending the
bag near the fire. Place a container under the bag to catch the water.

During cold weather, avoid drinking a lot of liquid before going to bed. Crawling out of a warm sleeping
bag at night to relieve yourself means less rest and more exposure to the 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.

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, avoid areas 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 overhanging piles called cornices.
These often extend far out from the ridge and may break loose if stepped on.
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