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(a) Overestimation of physical and technical abilities.

(b) Carelessness.

(c) General lack of observation of one's surroundings.

(d) Lack of knowledge and experience by leaders.

(e) The failure to act as a group.

(f) Underestimation of time requirements to move through mountainous terrain and
underestimation of the terrain itself.

(2) Preventive measures. The only truly effective preventive measures for the above lie in the
education and experience of leaders at all levels. Too often, leaders sit by watching during
training and as a result have no concept of the requirements involved in the mountainous
environment. Only by active involvement can a leader gain the knowledge and experience
needed to effectively lead in this environment.

(3) General procedures for handling an accident. These require only a good dose of
common sense as outlined below.

(a) Perform basic first aid.

(b) Protect the patient from the elements to include insulation on top and bottom.

(c) Evacuate if necessary.

(d) Send for help if required. If possible, never send a man for help alone.

(e) Send the following information regarding the accident:

1. Time of accident.

2. Nature and location of accident.

3. Number injured.

4. Best approach route to accident scene.

(4) If one man of a two-man team is injured, the injured man must be given all available aid
prior to going for help. If the injured man is unconscious, he should be placed in all
available clothing and sleeping gear and anchored if on steep terrain. A note explaining the
circumstances, and reassuring him, should be left in a conspicuous spot. This note must also
contain the following information:
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Family of Operational Rations, FOR. Modular rations that allow an optimum mix of
meals for tactical operations under all climatic
conditions.

15. FIELD STRIPPING OF MRE'S  .

a. Tips on how to conserve space and weight:

(1) Remove the entire contents from the plastic wrapper.

(2) Remove the cardboard, and all materials that you will not use.

(3) Be sure to place the toilet paper and other materials from the accessory pack either back in
your pocket or into the brown packaging.

(4) Carefully repack the stripped meal back into the wrapper and seal with tape.

(5) Your meal will be half its original size and two-thirds its original weight.

2-
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UNITED STATES MARINE CORPS
Mountain Warfare Training Center
Bridgeport, California 93517-5001

FMST.07.13
03/30/02

STUDENT HANDOUT

HIGH  -  ALTITUDE ILLNESSES  

TERMINAL LEARNING OBJECTIVE: Given a simulated casualty, in a high altitude
wilderness environment, treat high altitude health problems, in accordance with the references.
(FMST.07.13)

ENABLING LEARNING OBJECTIVES:

(1) Without the aid of references, select from a given list the definition of acute mountain
sickness, in accordance with the references. (FMST.07.13a)

(2) Without the aid of references, select from a given list the four main mechanisms of acute
mountain sickness, in accordance with the references. (FMST.07.13b)

(3) Without the aid of references, select from a given list the most common and prominent
symptom of acute mountain sickness, in accordance with the references. (FMST.07.13c)

(4) Without the aid of references, select from a given list the field management of acute
mountain sickness, in accordance with the references. (FMST.07.13d)

(5) Without the aid of references, select from a given list the seven high altitude health
preventive measures, in accordance with the references. (FMST.07.13e)

(6) Without the aid of references, select from a given list the correct definition of high altitude
cerebral edema, in accordance with the references. (FMST.07.13f)

(7) Without the aid of references, select from a given list the pathophysiology of high altitude
cerebral edema, in accordance with the references. (WMC.6.4g)
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(8) Without the aid of references, select from a given list five of the symptoms of high altitude
cerebral edema, in accordance with the references. (FMST.07.13h)



Individuals prone to HAPE may have a deficiency in the amount of
Nitric Oxide produced in the vascular endothelium resulting in more
profound hypoxic pulmonary vasoconstriction.

c. Pathologic Findings of HAPE: Postmortem studies of victims of HAPE have yielded
some interesting results:

(1) Grossly, the lungs are congested and swollen, as seen with other causes of
pulmonary edema. Average lung weight on autopsy is 2-4 times normal.
Histologically, one sees pulmonary edema with a protein rich exudate filling
the alveoli. It is also common to find the alveolar spaces filled with hyaline
membranes.

(2) The left heart is completely normal in appearance. However, the right
ventricle, right atrium, and pulmonary arteries are distended and dilated.

(3) Greater than 50% of HAPE victims are found to have evidence of HACE.

d. Signs and Symptoms. These tend to occur within 2-4 days of arrival at altitude.
Usually the symptoms of AMS are present before or occur with the symptoms of
HAPE. (FMST.07.13k)

(1) Early signs:

(a) Dry cough, frequently occurring at night.

(b) Dyspnea on Exertion (DOE), especially with ambulation uphill.

(c) Mild chest pain - usually perceived as an ache beneath the sternum.

(d) Decreased work performance and increased recovery time between
events.

(e) Peripheral or Central Cyanosis.

(2) Later signs:

(a) Dyspnea at Rest.

(b) Productive cough which yields large amounts of pink, frothy sputum.

(c) Rapid pulse and respiratory rates.

(d) Audible crackles on auscultation.

(e) Mental status changes, Ataxia, Loss of Consciousness.
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related to the speed of effective treatment measures.  Traditionally, the diagnosis
of Heatstroke required the following 3 signs: a core temperature > 104F(41C),
altered mental status, and cessation of sweating.  Although, this symptom complex
does represent full-blown Heatstroke adherence to this strict criteria may delay
critical interventions.  Unless an alternative etiology is obvious, the previously
healthy person who collapses after physical exertion in hot weather should be
considered to have exertional Heatstroke.  Treat for Heatstroke whenever you
suspect it and always suspect it in the heat.

          1.  Symptoms:

(A)  Headache   (H)  Dry mouth

               (B)  Shortness of breath (I)  Core temp > 104F (41C)

               (C)  Nausea/ vomiting (J) Weakness/ dizziness

               (D)  Low BP                         (K)  Hot, red skin

                (E)  Skin may be wet or dry   (L)  Tachycardia

               (F)  Constricted pupils (M)  Confusion, Aggression, Combative

               (G)  Seizures                         (N)  Coma

      2.  Clinical Findings. 

(A)  CNS:  altered mental status, agitation, ataxia, delirium, hallucinations,
convulsions, seizures, coma, pupillary constriction.

 
(B) Cardiovascular:  hypotension (a late and ominous finding), shock,

sinus tachycardia with ST segment & T wave abnormalities.  

(C) Pulmonary:  hyperventilation, pulmonary edema.

(D)  Renal:  acute renal failure, hematuria, pyuria, proteinuria, UA casts.

(E) Gastrointestinal:  nausea, vomiting, +/- disseminated intravascular
coagulation, hematemesis, melena.

(F) Hematologic:  WBC 20-30 thousand, < platelets, < clotting factors.

(G)Hepatic:  increased liver function tests.

 3.  Emergency Treatment. (FMST.07.35d)
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b.  Burn Depth:  The depth of the burn is either described in degree: first, second, third or
fourth, or by the depth of the injury.  The following describes burns in terms of partial-
thickness or full-thickness.  While these descriptions appear to separate burns into
defined categories, many burns have a mixture of characteristics making a precise
diagnosis difficult.

(1) First-Degree:  These burns involve the epidermis only and do not blister.  They are
most commonly caused by ultraviolet light.  An example would be a sunburn.  The
burned skin is painful and red.  It should heal in 7 days without scarring.

(2) Superficial Second-Degree, or Superficial Partial-Thickness:  These burns include the
epidermis and upper layers of the dermis.  They characteristically form blisters, under
which the skin is red and moist, these burns are painful to the touch.  Blisters can take
up to two days to appear.  These burns are usually caused by hot liquids.  Wounds
should heal in 14 to 21 days; they may scar depending on the extent of the burn.

(3) Deep Second-Degree, or Deep Partial-Thickness:  Burns that involve deeper layers of
the dermis.  There is damage to hair follicles and sweat glands.  They are
characterized with a molted pink and white color with blisters forming immediately.
These wounds may be less sensitive to touch than the surrounding normal skin, or
maybe tender to touch.  The patient often complains of discomfort rather than pain.
Capillary refill may be slow or absent, when pressure is applied to the wound.  These
burns are caused by hot liquids, oil, steam, or flame.  They may be difficult to
distinguish from Third-Degree/Full-Thickness burns.  Healing takes 3-9 weeks.
Scarring is probable, the degree is related to the amount and the depth of dermal
injury.  Surgical grafting may be required.

(4) Third-Degree, or Full-Thickness:  Involves the entire thickness of the skin, epidermis
through the dermis, down to subcutaneous fat.  All structures of the epidermis and
dermis are destroyed.  The wound is classically described as leathery, firm, and
depressed when compared to normal skin.  The tissue is charred, pale, and insensitive
to light and touch.  It is often misdiagnosed as a Deep Second-Degree/Deep Partial-
Thickness due to the similar clinical findings.  This burn will not spontaneously heal.
Surgical repair and/or skin grafts are necessary.  There is significant scarring.

(5) Fourth-Degree:  These burns involve all layers of the skin, subcutaneous fat, muscle,
and bone.  These are devastating, life threatening injuries.  They almost always have a
charred appearance, and often only the cause of the burn gives a clue to the amount of
underlying tissue destruction.  (FMST.07.37a)  

c. Burn Classification:    The American Burn Association has devised a classification of
burns, dividing them into major, moderate, and minor burns.  Patients are placed in
groups related to their risk.  Low-risk patients are between the ages of 10 and 50 years
old.  High-risk patients are less than 10 and greater than 50 years old.  Poor-risk are
patients with underlying medical illnesses such as heart disease, diabetes, or chronic
pulmonary problems.
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(2) There is no excessive side to side movement of the gate.

(3) The pivot pin is tight.

(4) The locking pin is tight.

(5) The locking nut travels freely and locks securely.

(6) There are no cracks or flaws in the metal.

NOTE: The weakest part of a carabiner is the gate. If an engraver is used to mark a carabiner, it
should be applied to the gate and not the load bearing side.

f. Preventive Maintenance for a Carabiner.

(1) Remove all dirt, moisture and grime.

(2) Lubricate with tri-flow graphite and clean off thoroughly.

NOTE: Whenever you use a locking carabiner ensure that the locking nut is always locked down
(tightened).

6. (2 Min) CARE OF THE CARABINER. Do not drop the carabiner as this may result in
either actual damage to the carabiner or in dirt getting into the workings of the carabiner and
damaging it.

C2-
7



10

OUTLINE.

1. TERMINOLOGY.

a. Definition: A submersion incident is that medical problem that occurs after a casualty
has been submersed under water.

(1) Drowning refers to death by suffocation following submersion in water.

(2) Near drowning refers to submersion in water with at least temporary survival (greater than
24 hours).

NOTE: An effort is being made to standardize the terminology used regarding
submersion incidents, in order to clarify communication between care-givers. Terms like
secondary drowning and other definitions are being discouraged.
 
2. PATHOPHYSIOLOGY.

a. Sequence of events: (FMST.07.12a)

(1) Panic initially, followed by a violent struggle.

(2) Gulping and swallowing air and water to avoid aspiration.

(3) Breath holding until hypoxia leads to unconsciousness.

(4) Once consciousness is lost, the gag reflex relaxes and passive influx of water into the lungs
occurs. A small percentage of victims (10-15%) have significant laryngospasm, which
prevents any appreciable volume of water to enter the lungs. This is referred to as "dry
drowning".
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6. Muscle spasm surrounding injured site.
7. Point tenderness.
8. Crepitus.

- Beware:
Consider the environment while assessing your patient
- Don't undress the casualty in the cold!
- Protect your patient from the elements. (Sun, Rain, Cold)
- Talor your physical exam to meet the constraints of the environment.
 * palpate under clothing.

* visualize one region at a time, then re-dress.
* set up temporary shelter from the elements.

3. Head Injuries:
a. A blow to the head may lead to increased intracranial pressure (ICP) or intracranial

bleeding neither of which are managable in the wilderness.  The job of the clinician is
to diferentiate a serious life threatening injury from a minor one.

1. Minor injury:  No loss of consiousness (LOC), or LOC of less than 15 seconds
with immediate return to full alertness.  The casualty can not be on
medications which increase risk of bleeding or have a history of bleeding
disorders.  Patient may be monitored every two hours for mental status
changes, lethargy, irritibility, persistent nausea and vomiting, changes in
speech or visual changes.

                                                                       
2. Serious Injury:  LOC greater than 15 seconds, and/or persisitent confusion or

memory loss; signs or symptoms of increased ICP: Debilitating headache,
mental status changes, persistent nausea and vomiting, appearance of clear
fluid in external auditory canal, Battle sign, raccoon eyes, or seizures.

3. Field treatment of serious head injury:  Suspect injury of C-spine, manage
airway-be able to clear vomit, elevate head 30 degrees.  Evacuate to treatment
facility ASAP.

4.  Spinal Injuries.

A. Cervical Spine

1. High Risk Activities: 

C-spine injuries in the wilderness usually occur after either a fall from a significant height or
high-velocity accident from skiing.  Common winter activities predisposing participants to C-
spine injuries are skiing, snow-boarding, and snow-mobiling.

2. Anatomy:
 10-
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A. Due to direct venom effects.

B, Can be prevented if adequate antivenin is given within 2 hours of bite.

(b) Systemic:

1. Nausea, vomiting:

A. Common (early onset may indicate severe envenomation).

2. Weakness, diaphoresis, chills, dizziness/vertigo.

A. Syncope is common with all pit viper bites.

B. Frequency is proportional to severity of bite.

3. Change in taste:

A. May complain within minutes of rubbery or metallic taste.

4. Increased salivation.

5. Fever.

6. Tingling, numbness in scalp/face/fingers/toes:

A. Can occur within 10 minutes and indicates moderate to severe envenomation.

7. Fasciculations in face/neck/back/ or other involved extremity:

A. Can occur early and indicates severe envenomation.

8. Visual disturbances:

A. Blurred vision, yellowing of vision and blindness.

9. Tachycardia, bradycardia.

10. Hemorrhage, hemolysis, thrombosis and DIC:

12
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(4) Incoordination and ataxia.

(5) Nystagmus.

(6) Ascending flaccid paralysis with loss of deep tendon reflexes.

(7) Bulbar or respiratory paralysis may develop.

b. Treatment for Tick Paralysis:

(1) Remove the tick.

(2) Treat symptomatically (ventilator support may be necessary).

(3) Lesions should be cleaned.

(4) Antivenin and/or corticosteroids are used in severe cases.

9. LEPIDOPTERA (CATERPILLARS). Caterpillars commonly cause envenomation in
humans. There are at least ten families of caterpillars that are venomous.

a. MEGALOPYGE OPERCULARIS (Puss Caterpillar or Woolly Slug) The most
commonly seen venomous caterpillar in the United States.

(1) Description: Hairy, flat, ovoid shaped: 30-35 millimeters in length.

(2) Location: Texas north to Maryland and Missouri.

(3) Stinging apparatus: Consists of spines intermingled with the hairs of the body:

b. SIGNS AND SYMPTOMS.

(1) Needling pain (Can be intense).

(2) Redness.

(3) Swelling.

(4) Nausea.

(5) Headache.

(6) Fever.

(7) Vomiting.
12
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UNITED STATES MARINE CORPS
Mountain Warfare Training

Center Bridgeport, California
93517-5001

FMST.07.22
04/03/02

STUDENT HANDOUT

LAND NAVIGATION REVIEW

TERMINAL LEARNING OBJECTIVE In a mountainous environment, navigate in
mountainous terrain, in accordance with the references. (FMST.07.22)

ENABLING LEARNING OBJECTIVES

1) Given a map and compass, orientate the map, in accordance with the references.
(FMST.07.22a)

2) Given a map and a protractor locate a six-digit grid coordinate, in accordance with the
references. (FMST.07.22b)

3) Given a map, compass, and protractor perform a resection to locate an unknown point from
three known points, in accordance with the references. (FMST.07.22c)

4) Without the aid of references, select from a given list the correct definition for true north,
grid north, and magnetic north, in accordance with the references. (FMST.07.22d)

OUTLINE.

1. THE MAP. Before you can properly use a map, there is some basic information you will
need to understand.

a. Definition  . A map is a reduced or scale drawing of the ground and important things on the
ground as seen from the air. Essentially it is a picture of the surface of the earth, as it would
appear looking at it from an aircraft.
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(7) When you have drawn your second line on the map, the point where the second line crosses
the first line is the location of your position. The process that has just been covered is called
a two-point resection.

(8) If your position is located on a linear line feature such as a road, power line, railroad or
river, then it is only necessary to perform a one-point resection in order to pinpoint your
location. Instead of identifying two distant points, you will only need to select one. Where
the single line that you drew on your map crosses the linear feature on which you are located
will be the location of your position.

9. DETOURING AROUND AN OBSTACLE.

a. There will be occasions when it will become necessary to move off your plotted route in
order to avoid an obstacle such as a small lake or swamp. You must be able to move around
these obstacles and return to the route you were following before you took your detour. This
can be accomplished by using one of three detour methods: Far side landmark method,
nearside landmark method, and the 90-degree offset method.

(1) Far side landmark. Used during hours of daylight when you are able to identify some feature
on the far side of the obstacle that lies on your line of march and is obvious enough so that
you can find it once you have moved around to the far side.

(2) Nearside landmark. Used during hours of daylight when you cannot find a landmark on the
far side. However, you can identify a feature on the nearside that is on your line of march
and you will still be able to see once you have moved around to the far side. Again, let us
use the example of being on an azimuth of 198 degrees, and it brings you to a small lake.
From the nearside you cannot locate any features on the far side. There is, however, a small
pier on the nearside that is located on your line of march. You can now move around the
lake using the easiest and safest route. Move to an area on the far side that is as close to
being opposite of the nearside landmark as possible. You then figure out the back azimuth of
your route azimuth, which in this case would be 18 degrees. Shoot an azimuth back across
the lake to the pier. Move to the right or left until you are in a position where the pier lies at
an azimuth of 18 degrees. This puts you back on your line of march and you can continue on
following your original azimuth of 198 degrees.

(3) 90 degree offset. Used during hours of reduced visibility or during daylight hours when there
are no visible landmarks along the line of march on either side of the obstacle. This time you
are moving along a 360 degree azimuth and you encounter a large, impassable area of thick
brush. The brush is too high to see any landmarks from either side of the thicket. The
following procedure should be taken to detour around the thicket.

(a) Stop the pace count you have been making for movement along your assigned route.

13
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(2) The need for emergency surgery.

(3) The futility of surgery due to obviously lethal wounds.

(4) Time needed to perform surgery compared with:

(a) Probability of success.                                                 

(b) Number of other casualties needing treatment.
 
b. The actual triage begins most often with the casualty himself. (FMST.07.16a).  This usually

occurs when the injured individual determines that "Buddy-Aid" or "Self-Aid" will not be
adequate.

(1) The corpsman, once presented with the casualty, must make several
determinations:

(a) Is the casualty a walking-wounded or a litter case?

(b) If severely wounded, are resuscitative efforts required immediately?

(c) Does the casualty need any other immediate treatment (bleeding, asphyxia or pain control)?

(2) Once the casualty has been transported to a Battalion Aid Station (BAS), triage
continues. The dental officer will commonly perform the duties of the Triage Officer at
the echelon I or echelon II level, if present.

2. NATO TRIAGE CATEGORY CODES. (FMST.07.16b)

a. At each medical treatment facility (MTF) in the area of operations (AO), incoming
casualties are classified by level of treatment required. Four triage category groups
have been universally adopted for use by both United States and NATO Forces.
These categories are listed and defined as they appear in standardization agreement
(STANAG) No 2879:

(1) Immediate Treatment (Group T1) (RED Tag)  . To include those requiring
emergency life-saving surgery. These procedures should not be time
consuming and should concern only those patients with high chances for
survival. Some examples are:

15
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(b) G-2, USMC.

(c) NAVDISVECTOECOLCONCEN, Navy Disease Vector Ecology and Control Centers.

(d) CDC - Center For Disease Control.

(e) WHO - World Health Organization.

3. WATER  . A satisfactory source is one where quantity and quality is enough to supply the
needs of all the troops.  Water or ice taken from the environment should be considered
contaminated and must be purified with available means. Be aware that cold weather slows
the chemical reaction time of purification measures.

     a. Sources.

(1) Rivers (4) Lakes

(2) Streams (5) Ice

(3) Ponds (6) Snow

     b. Water Source Selection. The choice of a water source is influenced by:

(1) Not contaminated by: (Check all to one mile upstream).

(a) Sewage (d) Biologicals

(b) Enemy pollution (e) Radiologicals

(c) Chemicals

NOTE:  Check condition of vegetation or for dead animals.

(2) Quantity.

(3) Ease of procurement.

(4) Ease of purification.

(5) Freedom from turbidity.

(6) Excessive organic or non-organic contamination.

(7) Should be easily protectable.

16
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can overwhelm a Marine to the point where he becomes easily confused and has
difficulty thinking.

c. Anger and Frustration  : Frustration arises when a person is continually thwarted in his
attempts to reach a goal. The goal of survival is to stay alive until you can reach help
or until help can reach you. To achieve this goal, Marines must complete some tasks
with minimal resources. One outgrowth of frustration is anger. Getting lost, damaged
or forgotten equipment, the weather, inhospitable terrain, enemy patrols, and physical
limitations are just a few sources of frustration and anger. Frustration and anger
encourage impulsive reactions, irrational behavior, poorly thought-out decisions, and,
in some instances, an "I quit" attitude. If the Marine does not properly focus his angry
feelings, he can waste much energy in activities that do little to further either his
chances of survival or the chances of those around him.

d. Depression  : Depression is closely linked with frustration and anger when faced with
the privations of survival. A destructive cycle between anger and frustration continues
until the person becomes worn down-physically, emotionally, and mentally. When a
person reaches this point, he starts to give up, and his focus shifts from "What can I
do" to "There is nothing I can do." If you allow yourself to sink into a depressed state,
then it can sap all your energy and, more important, your will to survive.

e. Loneliness and Boredom  : Man is a social animal and enjoys the company of others.
Loneliness and boredom can be another source of depression. Marines must find ways
to keep their minds productively occupied.

f. Guilt  :  The circumstances leading to your survival setting are sometimes dramatic and
tragic. It may be the result of an accident or military mission where there was a loss of
life. Perhaps you were the only, or one of a few, survivors. While naturally relieved to
be alive, you simultaneously may be mourning the deaths of others that were less
fortunate. Do not let guilt feelings prevent you from living.

5. PRIORITIES OF WORK IN A SURVIVAL SITUATION.    (FMST.07.19b) Each survival
situation will have unique aspects that alter the order in which tasks need to be accomplished.
A general guideline is to think in blocks of time.

a. First 24 hours:   The first 24 hours are critical in a survival situation.  You must make
an initial estimate of the situation.  Enemy, weather, terrain, time of day and available
resources will determine which tasks need to be accomplished first.  They should be
the following:

(1) Shelter.

(2) Fire.

(3) Water.

(4) Signaling.
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b. M-186 Pen Flare  : The M-186 Pen Flare is a signaling device carried in the vest of all
crew chiefs and pilots.  Remember to cock the gun prior to screwing in the flare.

c. Strobe Light  : A strobe light is generally carried in the flight vests of all crew chiefs
and pilots. It can be used at night for signaling. Care must be taken because a pilot
using goggles may not be able to distinguish a flashing strobe from hostile fire.

d. Flashlight  :  By using flashlights, a Morse code message can be sent. A SOS distress
call consists of sending three dots, three dashes, and three dots. Keep repeating this
signal.

e. Whistle  :  The whistle is used in conjunction with the audio international distress
signal. It is used to communicate with forces on the ground.

f. AN/PRC-90 & AN/PRC-112  : The AN/ PRC 90 survival radio is a part of the aviator's
survival vest.  The AN/PRC-112 will eventually replace the AN/PRC-90.  Both radios
can transmit either tone (beacon) or voice.  Frequency for both is 282.8 for voice, and
243.0 for beacon.  Both of these frequencies are on the UHF Band.

g. Day/Night Flare  : The day/night flare is a good peacetime survival signal.  The flare is
for night signaling while the smoke is for day. A red cap identifies the older version
flare with three nubbins while the new generation has three rings around the body for
identification during darkness.  The flare burns for approximately 20 second while the
smoke burns for approximately 60 seconds.

NOTE:  Once one end is used up, douse in water to cool and save the other end for future use.

h. Signal Mirror  : A mirror or any shiny object can be used as a signaling device.  It can
be used as many times as needed.  Mirror signals have been detected as far away as 45
miles and from as high as 16,000’, although the average detection distance is 5 miles.
It can be concentrated in one area, making it secure from enemy observation.  A
mirror is the best signaling device for a survivor; however, it is only as effective as its
user.  Learn how to use one now, before you find yourself in a survival situation.

(1) Military signal mirrors have instructions on the back showing how to use it.  It
should be kept covered to prevent accidental flashing that may be seen by the
enemy.

(2) Any shiny metallic object can be substituted for a signal mirror. 

(3) Haze, ground fog, or a mirage may make it hard for a pilot to spot signals
from a flashing object.  So, if possible, get to the highest point in your area
when flashing.  If you can't determine the aircraft's location, flash your signal
in the direction of the aircraft noise.
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(4) Instability  :  Natural shelters may appear stable, but in reality may be a trap
waiting to collapse.

3. MAN-MADE SHELTERS  .   (FMST.04.21c) Many configurations of man-made shelters
may be used. Over-looked man-made structures found in urban or rural environments may
also provide shelter (i.e. houses, sheds, or barns). Limited by imagination and materials
available, the following man-made shelters can be used in any situation.

a. Poncho Shelter.

b. Sapling Shelter.

c. Lean-to.

d. Double lean-to.

e. A-frame Shelter.

f. Fallen Tree Bivouac.

4. CONSTRUCTION OF MAN-MADE SHELTERS  .   To maximize the shelter’s
effectiveness, Marines should take into consideration the following prior to construction.

a. Considerations.  

(1) Group size.

(2) Low silhouette and reduced living area dimensions for improved heat
conservation.

(3) Avoid exposed hill tops, valley floors, moist ground, and avalanche
paths.

(4) Create a thermal shelter by applying snow, if available, to roof and
sides of shelter.

(5) Location of site to fire wood, water, and signaling, if necessary.

(6) How much time and effort needed to build the shelter.

(7) Can the shelter adequately protect you from the elements (sun, wind,
rain, and snow). Plan on worst case scenario.

(8) Are the tools available to build it. If not, can you make improvised
tools?

(9) Type and amount of materials available to build it.
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(a) Drill will not stay in depression- Apply more downward pressure
and/or increase width/depth of depression.

(b) Drill will not twirl- lessens the amount of downward pressure and/or
tighten bowstring.

(c) Socket smoking- Lessen the amount of downward pressure. Wood too
soft when compared to hardness of drill. Add some lubrication: animal
fat, oil, or grease.

(d) No smoke- Drill and fireboard are the same wood. Wood may not be
seasoned. Check drill to ensure that it is straight. Keep left hand locked
against left shin while sawing.

(e) Smoke but no ember- U-shaped notch not cut into center of the
depression.

(f) Bowstring runs up and down drill- use a locked right arm when
sawing. Check drill to ensure that it is straight. Ensure bowstring runs
over the top of the left boot.

(g) Birds nest will not ignite- Tinder not dry. Nest woven too tight. Tinder
not kneaded enough. Blowing too hard (ember will fracture).

e. Extinguishing the Fire  .  The fire must be properly extinguished.  This is accomplished
by using the drown, stir, and feel method.

(1) Drown   the fire by pouring at water in the fire lay.

(2) Stir   the ember bed to ensure that the fire is completely out.

(3) Check the bed of your fire by feeling for any hot spots.

(4) If any hot spots are found, start the process all over again.
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SOUTHERN CROSS

d. Moon Navigator  .  Like the sun, the moon rises in the east and sets in the west.  Use
the same method of the shadow stick as you did during the day.

5. IMPROVISED COMPASSES  .  There are three improvised techniques to construct a
compass.

a. Synthetic technique  . The required items are a piece of synthetic material, (i.e.,
parachute cloth), and a small piece of iron or steel that is long, thin, and light.
Aluminum or yellow metals won't work (only things that rust will do).  A pin or
needle is perfect, but a straightened paper clip, piece of steel baling wire or barbed
wire could also work.

(1) Stroke the needle repeatedly in one direction against the synthetic material.
Ensure that you lift the material a few inches up into the air at the end of each
stroke, returning to the beginning of the needle before descending for another
stroke in the same direction. Do this approximately 30 strokes. This will
magnetize the needle.

(2) Float the metal on still water using balled up paper, wood chip, or leaf.
Gather some water in a non-magnetic container or a scooped out recess in the
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(d) 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
small piece of tubing, small straw, or hollow reed, inserts one end in
the mouth of the bag before tying it securely. 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.

(e) 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.

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

(g) To get the condensed water from the still, loosen the tie and tip the bag
so that the collected water will drain out. Retie the mouth and
reposition the still to allow further condensation.

(h) Change vegetation in the bag after extracting most of the water from it.

(i) Using 1-gallon zip-loc. bag instead of trash bags is a more efficient
means of construction.

ABOVE GROUND SOLAR STILL

c. BelowGround Solar Still  .   Materials consist of a digging stick, clear plastic sheet,
container, rock, and a drinking tube.

(1) Construction.
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(2) Keep things simple: You don't have time in a survival situation to construct
elaborate traps and they do not necessarily do a better job.

(3) Set traps in the right place: Animals will travel and stop in certain locations. That is where
to best employ traps.

(4) Cover up your scent: Animals will avoid an area, which smells strange to them. Smoke
from your fire is the best cover to use.

(5) Use the right type of trap: Some traps work better than others do (i.e. a deadfall works
better on squirrels than a spring pole).

(6) Use the right size trap: Adjust the size of your traps to the size of the animal.

(7) Check traps: Check your traps twice daily: morning and evening. Checking your traps less
than twice a day can allow your game to escape, rot, or be taken by other predators.

(8) Bait your traps: Bait of any type will add to your chances of success.

b. General Techniques. A general technique is the method in which the trap is intended to kill
or hold the animal.

(1) Strangulation: This method strangles the animal, such as a snare.

(2) Mangling: This method crushes the animal, such as a deadfall.

(3) Entanglement: This method entangles the animal, such as a net.

(4) Live: This method holds the animal, such as a box trap.

c. Types of Triggers. There are three basic triggers used for all traps and path guards.
Depending on the situation, variations of these triggers can be used.

(1) Puite Figure 4.
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b. Expedient hooks: Although hooks should be carried in a survival kit, the survivor should be
able to construct additional hooks if the situation arises. Expedient hooks are made to
become lodged in the throat of the fish. Below are a few examples.

c. Fish traps: A fish trap can be effective if you have a shallow
stream and time to construct it. A basic fish trap in nothing more
than a barricade of rocks or sticks across a stream with another
barricade using a funnel-type entrance which fish can be driven
into but have a difficult time finding their way out. Once fish are
trapped between these two barricades they may be speared,
clubbed, or grabbed. This can be very effective when certain types
of fish are moving in large groups to spawn. This type of trap is
very effective in catching fish. A door can be constructed at the mouth of the trap
so that excess fish can be kept live until needed.

d. Set Lines: Set lines are an effective method of fishing which conserves
energy. Put them out over night with several boated hooks attached.
Place them with the hooks either on the bottom or suspended off the bottom, until you have
determined where the fish are feeding.
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zone of division between cold air ahead and cold air behind is called a "cold occlusion". If
the air behind the front is warmer than ahead, it is a warm occlusion. Most land areas
experience more occlusions than other types of fronts. In the progression of clouds leading
to fronts, orographic uplift can play part in deceiving you of the actual type of front, i.e.
progression of clouds leading to a warm front with orographic cumulus clouds added to
these. The progression of clouds in an occlusion is a combination of both progressions
from a warm and cold front.

9. USING PRESSURE AS AN INDICATOR. A very important factor of telling us what
might happen is the pressure. As we know, low pressure or dropping pressure normally
indicates deteriorating weather whereas high pressure usually gives us more good weather
or clearing of bad weather. There are a couple of ways to monitor our pressure and are as
follows:

a.  Barometer: A barometer could be described as a pan of mercury with a tube leading out
of the pan. Pressure from the atmosphere causes the mercury to rise in the tube.

(1) The tube is marked in millibars and the station that's reading these millibars will know
how much it should rise for that location. Once again, if it rises more than normal, it
would be considered a high-pressure reading.

b.  Altimeter: Another means that is used to measure pressure is an altimeter, which is
commonly used by mountaineers. It works like this:

(1) As you rise in elevation the pressure becomes less, thus allowing the needle in the
altimeter to rise. If the needle rises without you rising with it, there is less pressure in
the atmosphere than before and thus, a low-pressure area.

c. Contrail Lines: A basic way of identifying a low-pressure area is to note the contrail lines
from jet aircraft. If they don't dissipate within two hours, that indicates a low-pressure area
in your area. This usually occurs about 24 hours prior to an oncoming front.

d. Lenticulars: These are optical, lens-shaped cumulus clouds that have been sculpted by the
winds. This indicates moisture in the air and high winds aloft. When preceding a cold front,
winds and clouds will begin to lower.

10. USING SIGNS FROM NATURE. These signs will give you a general prediction of the
incoming weather conditions. Try to utilize as many signs together as possible, which
will improve your prediction. All of these signs have been tested with relative accuracy,
but shouldn't be depended on 100%. But in any case you will be right more times than
wrong in predicting the weather. From this we can gather as much information as
needed and compile it along with our own experience of the area we are working in to
help us form a prediction of incoming weather. The signs are as follows:

a. A spider's habits are very good indicators of what weather conditions will be within the next
few hours. When the day is to be fair and relatively windless, they will spin long filaments

A10-
9



i. Cushion, Pillow  : Build-up of water on the upstream side of obstacles or the outside of
curves.

j. Confluence: Merging of streams.

k. River Right. On the right side of the river looking downstream.

1. River Left. On the left side of the river looking downstream.
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3. PIG-RIG FOR MECHANICAL ADVANTAGE. At times you will find yourself with
ropes that are long enough to span the river, but not long enough to establish a mechanical
advantage system. In these situations, you can use a piggy-back line or "pig-rig" by
following the procedures below:

a. Tie off the mainline on either ends, or tie off the far side and set up a belay device on the
near side using a munter hitch or rescue 8.

b.  Establish an anchor for the pig-rig below the near side anchor.

c.   Tie a prussic on the mainline and clip in a carabiner. Tie a figure 8 on a bight into the 
      end of the pig-rig line and clip it into the prussic's carabineer.

d.   Run the pig-rig line back to the anchor carabineer and then back through the    
      prussic carabiner.

e.   Pull on the running end towards the anchor. This will give you a 4:1 
     mechanical advantage on the main line.

f.   If more tension is required you can either retie the nearside anchor (if tied), or use
     your belaying device to tension the mainline before moving the prussic.

g.   If no prussic cord is available, you can accomplish this with a directional figure 8 on 
     the mainline. However, this will only allow you to tighten the system once. A better 
     method is to use the pig-rig line to tie a prussic directly on to the main line and run 
     your system off of a directional figure 8 tied below the prussic on the pig-rig line. 
     Remember that if the lines are of the same diameter this system will not work as the 
     prussic will slip, therefore, you should use a kragur knot with ropes of the same 
     diameter.
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STUDENT OUTLINE

ROPE MANAGEMENT

LESSON PURPOSE:  To familiarize the student with some of the terms and procedures for
working with a rope.

BODY              

1.  TERMS USED IN     ROPE WORK   

a. Bight  . A simple bend in the rope in which the rope does not cross itself.

BIGHT OF ROPE

b. Loop  . A simple bend in the rope in which the rope does cross itself. 

LOOP



TYING AND CARRYING THE BUTTERFLY COIL

(2) Carrying the Butterfly coil  .  Separate the running ends, placing the coil in the center
of the back of the carrier, then fun the two ends over his shoulders so as to form
shoulder straps.  The running ends are then brought under the arms, crossed in the
back over the coil, brought around the body of the carrier and tied off with a square
knot at his stomach. 

.

6.  ROPE THROWING.  To insure that the rope will not get tangled when deployed, certain
steps must be taken.

a. With a stacked rope, anchor off the standing end.

b. Take the opposite end of the rope and make 6-8 coils and place them in your strong arm.
These wraps will serve as a throwing weight that you can aim.

c. 10-15 feet from the strong-arm coils create a second set of 6-8 wraps and place them in
your weak arm.

d.  From the edge of the cliff, sound off with the command “STAND-BY FOR ROPE”.  Just
before you release the coils, sound off with the command “ROPE”.  At that time drop the
weak arm coils from the cliff.

e. While taking aim, throw your strong-arm coils overhand or sidearm hard enough to hit
your intended target.

f. If the throw was misdirected due to wind, tree, etc., reorganize and attempt to re-deploy
the rope.
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(6) Overhand Knot  .  Can be used to secure primary knots on itself.

OVERHAND

(7) M    nter Hitch  .  This is a simple hitch in the rope that is clipped into a carabiner to put
friction on the line.

M  Ü  NTER HITCH  

(8) Timber Hitch  .  A Timber Hitch is used to fix a rope to a pole or equivalent for
hoisting or towing purposes.  It has the capability of casting off easily.

TIMBER HITCH
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1. CARABINERS  . Also commonly known as snap links. There are two different types of
carabiners frequently used at MWTC, the steel locking carbine and the non-locking
aluminum carabiners.

a. Steel Locking Carabiner  .  There are two different sizes of carabiners:

(1) Steel Locking Stubai 82.

(2) Large Locking “D” Stubai 85.

b. Aluminum Non-Locking Carabiner  .

(1) The standard “D” non-locking carabiner with a tensile strength of 2000 lbs. or
more.

2. NOMENCLATURE OF A CARABINER  .  

a. There are four parts to a non-locking carabiner. They are as follows:

(1) Gate.

(2) Gate pivot pin. 

(3) Locking pin      

(4) Body.

STEEL NON-LOCKING CARABINER

b. There are five parts to a locking carabiner. They are as follows:

(1) Gate
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LIE BACK TECHNIQUE

c. Push-Pull  . As the name implies, this is when you use a push hold and a pull hold
together. 

PUSH-PULL

d. Mantling.   This is a technique where you continue to climb without moving your hands off
a projection by pulling yourself up until your hands are at chest level and then invert your
hands and push on the same projection. 
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(1) Three stakes (i.e. logs, engineer stakes, etc.) are driven into the ground at a 30 degree
angle against the direction of pull. 

(2) The line of pickets should be driven in line with the direction of pull. The distance
between the pickets can be anywhere from 3-12 feet apart depending on the terrain
and soil conditions. 

(3) Before tying any rope to the picket anchors, the base of the pickets must be buffed or
padded. 

(4) To tie a rope to the pickets, go to the furthest picket away from the cliff edge. Tie a
round turn and two half hitches at the base of the picket. Take the running end of the
rope and tie an over the object clove hitch to the base of the middle picket. Then with
the running end of the rope tie an over the object clove hitch to the picket closest to
the edge of the cliff face. Ensure that there is tension on the rope in between each
picket.

(5) To tie off the pickets to themselves, go to the furthest picket from the cliff edge. And
with a sling rope, tie a round turn and two half hitches at the base of that picket. With
the running end of that sling rope tie a round turn and two half hitches at the top of
the middle picket. Using a second sling rope tie a round turn and two half hitches to
the base of the middle picket. Then with the running end of that sling rope tie a round
turn and two half hitches to the top of the picket closest to the cliff edge.

 
c. Equalized Anchor  .  This system is built with a minimum of three pieces of protection.

It can be tied with the standing end of a rope or by utilizing a practice coil. 

(1) Construction with the Standing End of the Rope:

(a) Tie a Figure of 8 Loop in the standing end of the rope.

(b) Place a carabiner in each artificial anchor point and attach the knot in either of the
outside carabiners.

(c) Clip the rope into the remaining carabiners.

C4-
6



(6) Descend by walking down the cliff using the braking procedure to control the rate of
descent.  Look under your brake arm for possible obstacles to avoid. 

b. Braking  .  The steps for braking during a seat-shoulder rappel are as follows: 

(1) Lean back. 

(2) Face directly uphill while bringing the brake hand across the chest. 

7. SEAT-HIP RAPPEL  . The seat-hip rappel is the most commonly used rappel. 

a. Conduct  . A seat-hip rappel is conducted in the following manner: 

(1) Construct the rappel seat; roll down sleeves and put gloves on. 

(2) The steel locking carabiner is placed on the rappel-seat so that the gate opens up and
away. 

(3) Step up to the rope with your left shoulder facing the anchor. 

(4) The rappel rope is snapped into the carabiner as follows: 

(a) Snap the rope into the locking carabiner. 

(b) Taking slack from the standing (anchor) end of the rope, make one wrap with the
rope around the body of the carabiner and through the gate again. 

(c) Ensure that the locking nut of the carabiner is fastened to lock the carabiner
closed.
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5. CLIMBING COMMANDS AND SIGNALS  .  In order to conduct top rope operations
safely, it is essential that everyone understands the sequence of events.  The following voice
commands or rope tugs will be utilized: 

VOICE
COMMANDS

GIVEN BY MEANING

“Lane #, Up Rope” Climber                   Belayer needs to take in the slack.
“That’s Me” Climber Excess slack has been taken up between us.
“Lane #, On Belay” Belayer I am on belay.
“Lane #, On Climb” Climber I am ready to climb.
“Climb Climber” Belayer You may begin to climb.

ROPE TUGS GIVEN BY MEANING
Three Tugs Climber Belayer needs to take in the slack.
Three Tugs Belayer I have taken up the slack and you may begin to climb.
Three Tugs Climber Climbing.
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8. ASCENTS OR DESCENT OVER STEEP TO MODERATE SLOPES  .    When the litter
team is ascending or descending a slope they must consider the potential for further injury to
the casualty or to themselves.  If the risk of injury is high a belay line may be used to prevent
injury to the casualty and the rescuers.  

a. Preparing Casualty for Ascents or Decent over Steep to Moderate Terrain.    This
procedure will be depending on several things.  Initially, site selection should contain the
following features.

(1) Suitable anchor points.
(2) Clearance for casualty along the route
(3) Loading and unloading points.

b.  Additional considerations.

(1) The casualty will always be rigged for vertical employment when on steep to
moderate terrain.

(2) The smoothest possible route must be selected.
(3) Ensure that the casualty’s head is above his feet.

c.   Rescuers positions.  There are two methods that can be used for the rescuers for moving
a  casualty in steep to moderate terrain.

(1) Two to four men will position themselves on each side of the litter.  They can then
carry the litter by the carrying handles.  In steep terrain a second belay line may be
used to assist the rescuers.  We will discuses the belay line later in the chapter.

(2) The Caterpillar method will require as many personnel as possible.  The personnel
will split in half and position themselves on each side of the litter forming a tunnel.
As the litter is raised or lowered each member will hand the litter to the next member
in the tunnel.  As the litter passes each person in the tunnel he will peel off and
assume the lead either at the top or bottom of the tunnel.  This will continue until the
litter reaches its desired destination.

d.  Belay Line.  (FMST.07.40d) For belaying of a casualty, one rope will be used and from
the top using one of two methods depending on the application.

(1) Body Belay.    This method should only be used over moderate terrain.  The belay man
will establish a sitting position behind a suitable anchor (i.e., rock, tree, etc.) and
pass the standing end of the rope behind his back.  The running end of the rope will
feed out from the belay man’s right side.  A figure of eight loop is tied to the end of
the running end of the rope.  It is then attached to the litter’s figure eight loop with a
locking carabiner.  The belay man will then remove all of the slack between himself
and the litter.  The standing end of the rope should be stacked on the belay man’s left
side and run through his left side.  As the casualty is lowered, the belay man will
feed the rope from behind his back allowing it to run through his right hand.  If the
belay man needs to stop the casualty, he will clench the rope in his left hand, and
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