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The ASRC-CEM Wilderness
Emergency Medical Services
Institute

The ASRC- CEM Wil der ness Emer gency Medi -
cal Serv ices In sti tute, pre vi ously named the Wil -
der ness Emer gency Medi cine Cu r icu lum
De vel op ment Pro ject, is de voted to de vel op ing
cur riculu for wil der ness EMS pro vid ers and medi -
cal con trol phy si cians, and fos ters wil der ness
EMS re search. It is a co op era tive ven ture of the
Ap pa la chian Search and Res cue Con fer ence and
the Cen ter for Emer gency Medi cine of West ern
Penn syl va nia. The ASRC is a large, tightly- knit wil -
der ness search and res cue or gani za tion with
eight teams through out the mid- Appalachian
states. The Cen ter for Emer gency Medi cine is an
emer gency medi cine and pre hos pi tal care re -
search and teach ing or gani za tion.  It pro vides a
medi cal heli cop ter serv ice, an emer gency medi -
cine resi dency, Emer gency Medi cal Serv ices for
the city of Pitts burgh, and con ducts a va ri ety of re -
lated proj ects.

The WEMSI Wilderness EMT
Curriculum

This Les son Plan is one part of the ASRC- CEM
Wil der ness Emer gency Medi cal Tech ni cian Cur -
ricu lum. In con cert with a text book, the Cur ricu -
lum has been in de vel op ment since 1986, and
took as its start ing point a pro gram Dr. Conover
de vel oped for the Na tional As so cia tion for
Search and Res cue in 1980. The Pro ject has also
drawn on other sources. These in clude the Wil -
der ness EMT pro gram of fered by SOLO (Stone -
hearth Open Learn ing Op por tu ni ties), the WEMT 
pro gram de vel oped by Wil der ness Medi cal As so -
ci ates for the Na tional As so cia tion for Search and
Res cue, and the Win ter Emer gency Care Course
of the Na tional Ski Pa trol. The Wil der ness Medi -
cal Socie ty’s edu ca tional and re search pub li ca -
tions pro vide needed back ground for the
Cur ricu lum. The Na tional As so cia tion of EMS
Phy si cians has pub lished clini cal guide lines for
de layed/pro longed trans port that ap ply to
WEMTs.

With its pre req ui sites, this Cur ricu lum com -
plies with the Wil der ness Pre hos pi tal Emer gency
Care cur ricu lum es tab lished by the Wil der ness
Medi cal So ci ety. We as sume that stu dents have
the knowl edge and skills of an EMT- Basic or EMT-
 Paramedic. (The cur ricu lum can ac com mo date
both EMTs and para med ics in the same class.)
The other pre req ui site is cer ti fi ca tion to the Vir -
ginia Ground Search and Res cue Field Team

Mem ber stan dards or equiva lent. EMT stan dards
are avail able from state EMS of fices or the U.S.
De part ment of Trans por ta tion. The Vir ginia
GSAR stan dards are avail able from the Vir ginia
De part ment of Emer gency Serv ices, 310 Turner
Road, Rich mond, VA 23225- 6491. The cur ricu -
lum is competency- based rather than hours-
 based, but can be com peted in roughly five in ten -
sive days. The cur ricu lum also pro vides a check -
list of rec om mended clini cal train ing.

WEMT Lesson Plan
Development

An out line for each of the twenty sec tions of
the WEMT cur ricu lum was cre ated by a Task
Group of five to twenty se lected mem bers, but
draws on many pub lished sources and con sult -
ants. A Task Group Leader guides the Task Group 
in re view ing and re vis ing the sec tion, and the Pro -
ject Co or di na tor ac tively su per vises all as pects of
cur ricu lum de vel op ment. Each Task Group pro -
vides ref er ences to sup port its state ments and for
fur ther read ing, and a glos sary. 

They also have been re fined through seven pi -
lot classes, sev eral which have been held un der
the aus pices of the Vir ginia De part ment of Emer -
gency Serv ices and Di vi sion of Emer gency Medi -
cal Serv ices. These agen cies played a ma jor part
in de vel op ment of the cur ricu lum.

When the out line sat is fies the Task Group, it
goes to our Edi to rial Board. This Board in cludes
of fi cers of the ASRC and Cen ter for Emer gency
Medi cine, ex perts in emer gency medi cine,
search and res cue, and edu ca tion, and a State
EMS di rec tor. Once it is ac cept able to the Board,
we re lease the Les son Plan to the pub lic.

Be cause we ex pect many good sug ges tions
from the pub lic, we are pub lish ing these Les son
Plans, in a sense, as “drafts.” We will dis trib ute
these in di vid ual Les son Plans as widely as pos si -
ble. Af ter all Les son Plans have had a year of pub -
lic re view, we will re view and re vise as
ap pro pri ate, then is sue a sin gle com pre hen sive
cur ricu lum. We will con tinue to re view and re vise 
the cur ricu lum regu larly.

We ac tively so licit sug ges tions from any one
read ing this. Please send your com ments to the
Task Group Leader as listed on the ti tle page.

We are writ ing a text book based on the ma te -
rial in the les son plans. The Pro ject Co or di na tor is
the Editor- in- Chief, and works closely with Task
Groups to con soli date and re vise the ma te rial
into a com pre hen sive text book. All who have
con trib uted to the cur ricu lum will be ac knowl -
edged as con tribu tors. The text book will be sub -
mit ted for pub li ca tion in 1997.



II. The Wilderness
Environment: Hazards,
Safety, and Patient Care
Implications

A.Educational Objectives

1. De fine ‘’w ild erness,’’ ‘’w ild erness
EMT,’’ and ‘’w ild erness EMS.’’

2. Dis cuss the im por tance of air and oxy -
gen in re spect to:

a. its pres ence or ab sence in the wil der -
ness en vi ron ment;

b. its qual ity in the wil der ness en vi ron -
ment; and

c. the re la tion ship be tween avail able
oxy gen, baro met ric pres sure, and al ti -
tude.

3. List hu man com pen sa tions for al ti tude
ex po sure and hy poxe mia.

4. Dis cuss the role and im por tance of sun
pro tec tion in the wil der ness SAR en vi -
ron ment.

5. List the types of sun pro tec tion and
their ad van tages and dis ad van tages,
cit ing spe cific ex am ples of each.

6. Dis cuss the prob lems and dan gers as -
so ci ated with wind in the wil der ness en -
vi ron ment.

7. Dis cuss the wind chill ef fect and its im -
por tance to the wil der ness EMT.

8. List the haz ards as so ci ated with each
type of pre cipi ta tion.

9. De scribe thun der storm and light ning
haz ards to the wil der ness EMT.

10. List six good safety rules for when light -
ning is im mi nent.

11. De fine the term ‘’ground cur rent’’ as it
re lates to light ning strikes.

12. Dis cuss drink ing wa ter in the wil der -
ness en vi ron ment with re spects to its:

a. pres ence or ab sence;
b. role in ho meo sta sis;
c. qual ity; and
d. use for wound ir ri ga tion.

13. List five con tami nants of drink ing wa ter
in the wil der ness en vi ron ment.

14. De scribe three meth ods of pu ri fy ing
(dis in fect ing) wa ter and the ad van tages 
and dis ad van tages of each.

15. Dis cuss the role and ef fects of wa ter in
re gards to the fol low ing:

a. drown ing;
b. ther mal con duc tiv ity; and
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Notes: The Wilderness
Environment

All stu dents should al ready have a ba sic
un der stand ing of wil der ness travel and sur -
vival from ex pe ri ence or other read ing.  (The 
book Search and Res cue Fun da men tals by
Coo per, La Valla, and Stof fel is an ex cel lent
in tro duc tion. The book is avail able from:
Emer gency Re sponse In sti tute, 4537 Fox -
hall Drive, NE, Olym pia, WA  98506; (206)
491- 7785.)  Thus, no ba sic sur vival ma te rial
is to be pre sented in the WEMT class.

This ses sion sets the proper tone for the
en tire WEMT class. The cen tral pre cept is to
teach how to care for pa tients in the wil der -
ness. Stress this idea here, then re in force it in 
all ses sions. In ASRC- CEM WEMT classes,
we re in force the idea strongly with prac ti cal
ex er cises in a wild area (some times with
heat, cold, wind, rain, or snow).

By re view ing en vi ron mental haz ards
here, the in struc tor also in tro duces per ti -
nent medi cal top ics: hy po ther mia, heat ex -
haus tion, en veno ma tions, al ti tude ill ness,
and trauma. Pro tec tion from the en vi ron -
ment is one of the WEM T’s few con stants.
Eve ry one in the field (in clud ing the WEMT)
is al ways at risk for be com ing a pa tient. This
ses sion helps to es tab lish, at the out set, a
wil der ness en vi ron ment theme per sist ing
through the en tire WEMT class. 



c. force while mov ing.

16. Sum ma rize the haz ards pre sented by
ter rain as they re late to the fol low ing ar -
eas:

a. vege ta tion:
(1) physi cal, and
(2) chemi cal;
b. ani mal:
(1) mam mal ian dan gers,
(2) rep til ian dan gers, and
(3) dan gers from in sects and arach nids.

17. Dis cuss the pre ven tion of in sect bites
and tick at tach ment.

18. De scribe the rec om mended method of 
tick re moval and ex plain why it is rec -
om mended.

19. List and ex plain five man- made haz ards
that might be found in the wil der ness
en vi ron ment.

20. Dis cuss the role of sub jec tive haz ards
as they re late to the wil der ness SAR en -
vi ron ment.

21. De scribe the cave en vi ron ment.

22. List five spe cific haz ards of the cave en -
vi ron ment.

23. List and dif fer en ti ate the ma jor com po -
nents of ‘’the wil der ness am bu lance.’’

B.Wilderness Definitions

1. Dic tion ary defi ni tions of wil der ness:
a. tract or re gion un cul ti vated and un in -

hab ited by hu man be ings
b. un in hab ited re gion left in its natu ral

con di tion
c. some thing lik ened to a wild re gion in

its be wil der ing vast ness, per il ous ness,
or un checked pro fu sion

2. terms newly de fined for this course:
a. Wil der ness EMT: A spe cially trained

mem ber of  a wel l -  organized,

wilderness- oriented, physician-
 controlled sys tem that pro vides medi -
cal care to pa tients in back coun try or
wil der ness situa tions

b. Wil der ness EMS: A sys tem ca pa ble of
pro vid ing medi cal care and res cue be -
yond the means of rou tine or con ven -
tional EMS sys tems. This may re quire
trans port of equip ment, per son nel,
and medi ca tions on team mem ber’s
backs over rug ged ter rain to the pa -
tient, and dur ing evacua tion from the
site to an en try point into the ‘’n -
ormal’’ EMS sys tem.

C.Air

1. pa tients with trauma or medi cal prob -
lems even more sus cep ti ble to wil der -
ness air prob lems than healthy peo ple

2. air pos si bly in ade quate in:

a. swift wa ter

b. ava lanches

c. mud slides

d. natu ral or man made pits

e. snow caves

f. natu ral caves or mines

g. tents with stoves, es pe cially if snow-
 covered

h. cars

3. air pos si bly of in ade quate qual ity:

a. too much CO (car bon mon ox ide) or
CO2 (car bon di ox ide; from stoves,
cata lytic heat ers, cars)

b. other nox ious gases or va pors: vol -
canic moun tains/hot springs may pro -
duce poi son ous hy dro gen sul fide or
car bon mon ox ide; re cent in ci dent in
South Amer ica: nearly- dormant vol -
cano ‘’belched’’ enough CO2 to suf fo -
cate en tire vil lage

c. ex plo sive gases:
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(1) cave res cue in cave near fill ing sta -
tion’s leak ing un der ground gaso line
tank, or un der ground gas pipe line

(2) cav er’s cal cium car bide may be -
come wet and fill cave pack with ex -
plo sive acety lene gas, ready to
ex plode in cav er’s face

(3) de com po si tion of trash in mines and
caves may pro duce ex plo sive meth -
ane

(4) af ter ex plo sion, may still be enough
gas for sec ond ex plo sion, and may
be poi son ous gases

d. par ticu late mat ter may fill air, as in
dust storm or smoke from for est fire

e. in fec tious agents:

(1) can get ra bies from breath ing air in
ar eas with large bat popu la tion, es -
pe cially cer tain caves; can get histo -
plas mo sis from other caves (both
dis cussed fur ther in Wil der ness Medi -
cal Prob lems)1,2

4. may not have enough O2 (oxy gen)

a. in con fined space (e.g., crev ice res -
cue), many res cu ers may use up avail -
able O2, or sim ply pro duce enough
CO2 to pool and dis place O2

b. lower baro met ric pres sure de creases
amount of O2 avail able, via law of par -
tial pres sures (EMT-P texts con tain a
de scrip tion of law of par tial pres -
sures)*

c. re ac tions to al ti tude de pend on speed
of as cent and de gree of ac cli ma ti za -
tion, car dio vas cu lar fit ness, and par -
ticu lar con sti tu tion

(1) ex cel lent car dio vas cu lar fit ness is,
un for tu nately, not safe guard against
al ti tude ill ness

(2) though high al ti tudes are not found
in East, some East ern WEMTs may be 
rec rea tional climb ers and need to
know about al ti tude ef fects

(3) air trans port in creases pa ti ent’s al ti -
tude

(4) Ta ble 1 in book (slide also avail able)
sum ma rizes di rect ef fects of sud den
ex po sure to al ti tude

WEMSI WEMT Curriculum Page II-5

II: Wilderness Environment Air

Ef fec tive
%O2

Par tial
Pres sure O2,

mm Hg
Al ti tude

Physio logi cal Ef fects of
Acute Ex po sure

21% 160 Sea Level • Normal physiology

17% 130 5,000 feet
• Impaired night vision
• Increased repiratory

rate or depth

14% 110 10,000 feet

• Lightheadedness
• Dizzyness
• Headache
• Rapid fatigue

12% 90 15,000 feet

• Acute Mountain
Sickness

• Pulmonary edema
• Cerebral edema

Table 1:
Physiology,
Hypoxia, and
Altitude

* normal barometric pressure is 760 mmHg (29.92 inches) at sea level; for practical purposes,
barometric pressure decreases .01 inch for every 10 foot increase in elevation



(5) altitude- related ill ness might de velop 
af ter longer ex po sure to al ti tude
(acute moun tain sick ness, high al ti -
tude cere bral edema, and high al ti -
tude pul  mo nary edema) and
ac cli ma ti za tion to al ti tude cov ered
in Al ti tude Ill ness

d. hu man com pen sa tions for al ti tude or
hy poxia:3

(1) in creased res pi ra tion (depth, rate, or
both): acute ad ap ta tion, per sists in -
defi nitely

(2) in creased red cell mass in blood over 
time; al lows more ef fi cient car ry ing
of O2

(3) en zymes in red blood cells in crease
their O2 car ry ing abil ity; also oc curs
over time

(4) with ex er cise at al ti tude, de velop in -
creased gen eral car dio vas cu lar fit -
ness

D.Weather

1. Weather pat terns*4

a. weather pat terns vary from area to area; must
know your lo cal pat terns

b. gen eral prin ci ples:

(1) sud den changes in baro met ric pres sure (e.g.,
sud den changes in al time ter read ings): sud -
den changes in weather

(2) high pres sure ar eas: dry, clear ing weather

(3) low pres sure ar eas: lin ger ing/heavy pre cipi ta -
tion

(4) cold fronts: ver ti cal; sud den, se vere changes
in weather; se vere storms

(5) warm fronts: gradu ally low er ing skies and driz -
zle or other pre cipi ta tion, but rarely se vere
storms.

c. in most of U.S., weather comes from west

(1) dry Ca na dian air from north west brings cool,
dry weather

(2) warm, moist air from south west brings pre cipi -
ta tion

d. in much of coun try, sum mer time weather cy cle: 
for weeks, no new air masses from west;
weather is clear each morn ing, but thun der -
storms each af ter noon as sun’s heat causes
moist air to rise

e. tips:

(1) watch for sud den changes in al time ter

(2) watch for new cloud buildup

(3) watch for sud den sus tained shifts in wind di -
rec tion

(4) check weather fore casts

2. Sun
a. sun may melt snow and make slopes

prone to ava lanche; by mid morn ing
or early af ter noon, travel haz ard ous
on many snowy slopes5

b. bright sun light or re flec tions off wa ter,
snow, or sand re quire pro tec tive
eyewear to re duce to tal visi ble light
and ul tra vio let light to safe lev els

(1) ul tra vio let (UV), with lesser con tri bu -
tion from in fra red, causes snowblind -
ness (UV ‘’s unburn’’ of cor nea)

(2) most sun glass manu fac tur ers care ful
to point out that their sun glasses
block 98%, 99%, or 100% of UV
light

(3) UV light also thought to cause cata -
racts: opaci ties in lens of eye

(4) four types of sun glasse lens ma te rial
(a) Acrylic

i) in ex pen sive
ii)melts in the heat
iii) scratches eas ily
iv)breaks eas ily

(b) CR- 39 plas tic
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* material in small italics not required in classes nor found in educational objectives; may be used
for optional lecture or left to students to read



i)more ex pen sive
ii)fairly strong against im pact

(c) Poly car bon ate plas tic
i)scratches eas ily
ii)of ten has anti- scratch coat ing
iii)very strong against im pact
iv)Bollé manu fac tures poly car bon -

ate sun glass lenses; sub sidi ary
(Yar row) can pro vide pre scrip tion
poly car bon ate lenses

(d) Glass
i)very strong when to tally un -

scratched
ii)frac tures eas ily once scratched
iii)doesn’t scratch as eas ily as plas tic

(5) color choice for sun glasses is sub jec -
tive

(a) pick color that gives simi lar color
spec trum com pared with ‘’n ormal’’ 
and per son ally pleas ing

(b) no good evi dence that ‘’blu -
e-blocking’’ sun glasses give su pe -
rior pro tec tion or im proved vi sion
as claimed

(6) mir ror coat ings
(a) re flect some in fra red (heat)
(b) scratch eas ily
(c) also re flect light onto nose and

cause in creased sun burn there (can 
be blocked by leather or plas tic
nose guard)

(7) side guards im por tant for pro tec tion
against so lar kera ti tis (snowblind -
ness); can im pro vise from duct tape,
if nec es sary*

c. sun’s ef fect on skin par ticu larly dan -
ger ous at higher al ti tudes: less at mos -
phere to pro tect against sun

(1) UV light fre quency ranges
(a) UVB

i) re spon si ble for sun burns and sun -
tans

ii)pro duced by most tan ning lamps

(b) UVA
i)causes lit tle sun burn or tan ning

ii)known to dam age skin and lens of
eye (cata racts)6,7

(2) UVB light flux in creases about 4% for 
every thou sand feet of ele va tion

(a) sun burn pro gres sively more of a
prob lem with al ti tude

(b) clouds ab sorb only about 30% of
UVB, so a cloudy day lit tle pro tec -
tion against sun burn, es pe cially at
al ti tude

(3) those tak ing cer tain medi ca tions
may de velop pho to der ma ti tis from
UVA

(a) pho to der ma ti tis slightly dif fer ent
from sun burn, but dif fer ences not
im por tant

(b) wil der ness medi cal kit drugs can
cause pho to der ma ti tis:
i)non- steroidal an ti in flam ma tory

drugs (ibu pro fen)
ii) tet ra cy cline/doxycy cline

(4) wind known to in crease sus cep ti bil -
ity to sun burn; ‘’wi ndburn’’ really
sun burn from both wind and ul tra -
vio let (even on cloudy days)

d. best treat ment is pre ven tion: physi cal
or chemi cal

(1) physi cal: cloth ing

(a) hats

(b) sun glasses with side shields

(c) cloth ing cov er ing all ex tremi ties

(d) thin cloth ing may of fer lit tle pro tec -
tion against sun, es pe cially when
wet; plain white Hanesß brand T-
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* more on eye protection in Dr. Donner’s section on eye protection in the proceedings of the
1990 meeting of Wilderness Medical Society



 shirt has sun pro tec tion fac tor (SPF)
of only 5*

(2) chemi cal: sun screens

(a) for wil der ness, sun screens with SPF
> 15 rec om mended; wa ter proof
sun screens needed for wil der ness

(b) ‘’clear sun screens’’ se lec tively ab -
sorb ul tra vio let light; older sun -
screens block UVB; newer
sun screens also block some UVA
i)most com mon blocker used to be

PABA (para- aminobenzoic acid);
those sen si tive to sulfa drugs
should avoid (use PABA- free sun -
screen, e.g., ben zo phe none- or
cinnimate- based)

ii) re ap ply sun screen if washed,
abraded, or per spired off

iii) some der ma tolo gists be lieve
PABA is ab sorbed into the outer
lay ers of skin, par ticu larly af ter
bath or shower; oth ers dis agree

(c) s im ple sun block ing agents
(opaque white zinc ox ide or ti ta -
nium di ox ide gla cier cream) pro -
vide ab so lute pro tec tion but
bi zarre ap pear ance

(3) many use less sun burn “pro tec tors”:

(a) oral PABA use less

(b) com mer cial ‘’bro nzers’’: make skin
darker; cause no harm, but no pro -
tec tion against sun burn

(c) com mer cial ‘’t anning ac cel era tors’’ 
do noth ing6

e. equip ment also af fected by sun

(1) ma te ri als like ny lon de graded by
con tinu ous ex po sure to sun, par ticu -
larly at al ti tude

(2) sun may heat equip ment to point of
fail ure if ex posed for long pe riod

f. sun screens may make cloth ing and
equip ment de te rio rate; sun screen on
hard ware col lects dirt caus ing pre ma -
ture wear and pos si bly jam ming

3. Wind

a. noise: may make it hard for rope team
and lit ter team to hear each other

b. dead fall from trees: also look up when
pick ing place to set lit ter down

c. wind borne par ti cles: eye in jury (es pe -
cially around heli cop ters)

d. wind chill tem pera ture: cal cu lated
tem pera ture; ex presses chill ing ef fect
of the cur rent tem pera ture and wind
on ex posed flesh, in terms of equiva -
lent tem pera ture with out wind; wind
also in creases evapo ra tion from wet
cloth ing/flesh8

4. Heat and Cold

a. WEMT Curr ricu lum as sumes that stu -
dents have SAR back ground and need 
no ex pla na tion about deal ing with
heat and cold, e.g., dan gers of cot ton,
need for warm- when- wet cloth ing

b. those with out SAR back ground
should read book such as Search and
Res cue Fun da men tals by Coo per, La -
Valla, and Stof fel, avail able from Emer -
gency Re sponse In sti tute, 4537
Fox hall Drive, NE, Olym pia, WA
98506; (206) 491- 7785

c. medi cal con se quences of ex po sure to 
heat and cold cov ered in Ther mal
Regu la tion, Heat- Related Dis or ders,
and Cold- Related Dis or ders

d. medi ca tions af fected by light or ex -
tremes of tem pera ture; how ever,
many com mon emer gency drugs safe
af ter fro zen and thawed9,10,11 (list pro -
vided in Phar ma col ogy)
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* sun protection factor (SPF) is minimum dose of ultraviolet light to provide skin erythema with
sunscreen, divided by the minimum erythema dose without sunscreen; thus, with SPF of 2, can
stay in sun 2 hours and get same burn as from 1 hour with no sunscreen



5. Pre cipi ta tion
a. snow, rain, sleet, and hail may:
(1) make foot ing haz ard ous for the lit ter

team
(2) de crease visi bil ity
(3) in crease need for lit ter be lay
(4) in crease risk of flood ing
(5) pre dis pose pa tient/lit ter team to hy -

po ther mia
b. hail: as so ci ated with large thun der -

storms; some times as large as 1.5 lb.
(0.7 kg); have killed peo ple12

c. snow: ava lanches, even in Ap pa la chi -
ans (small ava lanche can wreak havoc
on lit ter team in of ra vine)

6. Thun der storms and Light ning
a. se vere haz ards es pe cially on ex posed, 

rocky ridges; thun der storms part of
sum mer time af ter noon shower cy cle,
or as so ci ated with cold front

b. light ning in ju ries: 250 in jured and 150
killed each year13

c. dis tance of light ning, in miles, es ti -
mated by sec onds from flash to thun -
der clap di vided by 5

d. light ning likely to strike per son:
(1) in open fields, on open wa ter, or

where per son is high est ob ject
(2) stand ing next to sin gle pro trud ing

ob ject in mid dle of clear ing (i.e., lone 
tree)

(3) near large metal ob jects such as
Stokes lit ter

e. dan ger from light ning small but sig nifi -
cant, but for pa tient in steel bas ket on
end of wet rope on ex posed cliff, dan -
ger im me di ate

f. some places likely to have large
ground cur rent arc dur ing light ning
strike: shal low de pres sion such as
small shel ter cave (deep caves safe ex -
cept near en trance)

g. when light ning im mi nent:
(1) avoid open wa ter

(2) avoid open ground
(3) avoid tall ob jects
(4) avoid be ing the high est point
(5) avoid shel ter ing in moist ar eas and

de pres sions
(6) span as small a dis tance as pos si ble
(7) in su late your self from the ground
(8) di vest your self of any metal ob jects
(9) if on a face, tie in with hori zon tal

lines, as for a tra verse, to avoid ver ti -
cal cur rent flows

(10) if a strike is im mi nent, as in di cated by
St. El mo’s fire, or hair ‘’sta nding on
end,’’ get away from a metal lit ter,
and crouch down to pres ent as small
a tar get as pos si ble14

E.Water

1. WEMT should be able to es ti mate
drink ing wa ter amounts for team

a. in di vid ual daily re quire ment: range
from few to many li ters

b. thirst pri mar ily in di ca tor of hy per na -
tre mia (in crease in salt level in blood)
rather than fluid defi cit (may oc cur
with greater wa ter than salt loss, as
with pro fuse sweat ing); there fore
must edu cate team mem bers: urge
ade quate drink ing15

c. if sus pect de hy dra tion, ask mem ber to 
uri nate and judge the state of hy dra -
tion by amount and color of urine

2. wa ter qual ity (drink ing, wound ir ri ga -
tion)

a. con tami nants in wa ter:
(1) bac te ria:

(a) en tero patho genic bac te ria (cause
gas tro en teri tis), e.g., Sal mo nella,
Shigella, Cam py lo bac ter, cer tain
types of E. coli

(b) wound patho gens: Staphy lo coc cus, 
Strep to coc cus, Pseu do mo nas, Clos -
trid ium tetani
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(2) vi ruses:

(a) that cause di ar rhea: Nor walk agent,
ro ta vi ruses

(b) Hepa ti tis A, one of the non-A, non-B 
hepa ti tis vi ruses

(3) min eral and heavy metal con tami -
nants: pes ti cides, mine resi due, in -
dus trial waste

(4) mi cro scopic para sites: tape worm,
Gi ar dia lamblia

(5) gross or ganic ma te rial, dirt

b. dif fer ent re quire ments for drink ing vs.
wound ir ri ga tion

(1) drink ing wa ter: re move or kill or gan -
isms that cause dis ease when in -
gested

(2) ir ri ga tion wa ter:

(a) kill spores of bac te ria that cause
wound in fec tions

(b) spores more re sis tant to kill ing than
other bac te ria and vi ruses

(c) how ever:  i r  r i  gat  ing gross ly -
 contaminated wound with wa ter
con tain ing few spores will re duce
bac te rial count and do more good
than harm

c. wa ter pu ri fi ca tion and dis in fec tion
meth ods:

(1) Fil ter ing

(a) strain out large- size par ti cles with
cof fee fil ters, cheese cloth, or clean
shirt- tail; es pe cially ef fec tive if wa -
ter first ‘’fl oc culated’’ with pinch of
alum

(b) mi cro pore fil ters (Ka ta dyn™; First
Need™; Moun tain Safety Re search
‘’ Water Works To tal Fil tra tion Sys -
tem’’ fil ters):*

i) re move or gan isms, but not vi ruses 
(hepa ti tis, di ar rhea)

ii)will pro duce wa ter suit able for ‘’st -
erile’’ ir ri ga tion, be cause vi ruses
un likely to cause in fec tion when
used for ir ri ga tion

iii) larger- pore fil ters de signed solely
to re move Gi ar dia will not pro vide 
wa ter suit able for ir ri ga tion

(2) Boil ing:
(a) kills most patho genic or gan isms

(b) some bac te rial spores re sist boil ing
(c) at sea level, boil ing 10 min utes kills

most spores that cause wound in -
fec tions

(d) vir tu ally all en teric patho gens
(cause dis ease if swal lowed) killed
by bring ing wa ter to a boil (at sea
level): time to bring to boil also
work ing to ward dis in fec tion

(3) Halo gens (io dine or chlo rine tab -
lets, crys tals, or so lu tions):

(a) dis in fect based on:
i)con cen tra tion of halo gen
ii)du ra tion of con tact
iii)tem pera ture of wa ter

(b) io dine:
i)su pe rior to chlo rine (kills more

patho gens)
ii) iodine- containing tab lets still U.S.

Army choice for field dis in fec tion
iii)ef fec tive against al most all en teric

patho gens when used as di rected
iv)true io dine al lergy very rare
v)ill ef fects from oc ca sional use

iodine- purified wa ter ex cep tion -
ally rare

vi)strong io dine taste ob jec tion able
to some

vii)some sys tems use chemi cals or
ab sorb ents to re move the io dine
af ter dis in fect ing pe riod
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(4) new fil ter sys tem: uses iodine-
 containing resin

(a) or gan isms ex posed to very high io -
dine con cen tra tion pass ing through 
fil ter, but no io dine es capes fil ter

(b) ap pears ef fec tive against all patho -
gens

(c) proba bly best to let wa ter sit for 15
min utes af ter fil ter ing to let io dine
at tached to patho gens fin ish kill ing
them

(d) two manu fac tur ers;* most at trac -
tive for SAR use is PUR Scout; com -
bines 1- micron fil ter to re move
larger ele ments such as Gi ar dia
cysts with io dine resin to kill bac te -
ria and vi ruses; weighs twelve
ounces, fits in a pack’s side pocket;
op tional add- on char coal fil ter re -
moves or ganic con tami nants (pes ti -
cides, her bi cides)

(5) for rou tine drink ing wa ter dis in fec -
tion in wil der ness or dis as ter, we rec -
om mend

(a) an iodine- resin fil ter with a char coal
fil ter such as the PUR Scout

(b) io dine, ei ther tab lets or an other
method such as crys tals; if wa ter
very cloudy, floc cu late first (with
pinch of alum) and fil ter through fil -
ter pa per**

(6) for wound ir ri ga tion, we rec om -
mend: wa ter from a fil ter such as Ka -
ta dyn™ or PUR Scout; if don’t have
fil ter, use iodine- treated wa ter

(7) can use povadone- iodine (e.g., Be -
tadine) so lu tion to dis in fect wa ter: 8

drops per li ter of wa ter for half an
hour; use more or longer con tact
time if very cold or if very dirty wa ter

(8) ques tion of ten arises in WEMT
classes:

(a) if pro longed trans port, and grossly
con tami nated wound, and only ir -
rig ant avail able is urine, should you
use it?

(b) ten ta tive an swer is to use only male
urine (fe male urine has higher bac -
te rial count)

(c) should any one ac tu ally use this
tech nique, we ex pect care ful
follow- up and pa per pre sented at
an nual meet ing of Wil der ness
Medi cal So ci ety

(9) if in dis as ter set ting, and need to dis -
in fect large amounts of wa ter:

(a) chlo rine bleach (e.g., Clo rox™
bleach): is so lu tion of so dium hy po -
chlo rite (Clo rox™ is 5.25%), which
re leases chlo rine

(b) amount de pends on con di tion of
wa ter: more cloudy = more or ganic
ma te rial to ‘’soak up’’ chlo rine =
add more bleach

(c) cold wa ter: need more chlo rine
(d) time: very im por tant; if can leave

wa ter for sev eral hours, can use
lower lev els of chlo rine

(e) sim ple rule (fairly re li able for all
situa tions): 2 drops of 5% bleach***

per li ter (quart) of wa ter over night;
same as 4cc of 5% bleach (Clo -
rox™) for every 40 li ters=10 gal -
lons****
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(f) if need to use wa ter right away,
dou ble the bleach and leave for an
hour16*

3. other wa ter con sid era tions:

a. near- drowning: treat ment same in the
city and in wil der ness; swift wa ter and
low- head dams sig nifi cant haz ards, es -
pe cially team with res cue gear, or for
pa tients strapped into lit ter

b. ther mal con duc tiv ity of wa ter much
higher than air (wet clothes suck out
heat faster than dry); cot ton and down 
lose vir tu ally all in su la tion value when
wet

c. strength of cur rent in rain- swollen
creek easy to un der es ti mate

d. wa ter makes ra dios fail, es pe cially
when im mersed; wa ter also ab sorbs
ra dio en ergy; range of VHF- FM ra dios
de creases mark edly in down pour

F. Terrain

1. Grav ity

a. peo ple slip ping or fal ling, or things fal -
ling on peo ple, com mon causes of wil -
der ness in jury

b. pa tient strapped into Stokes, or lit ter
team mem bers hang ing onto lit ter,
not at lib erty to move away from fal -
ling ob jects, so pro tec tion es sen tial
(hel mets and packs for lit ter team, hel -
met and face shield for pa tient)

2. Plant haz ards

a. twig in eye: eye pro tec tion es sen tial
for night op era tions

b. dead falls: must wear hel mets when
at tached to the lit ter or oth er wise un -
able to dodge fal ling limbs

c. sticks/logs:

(1) may in jure legs/feet of lit ter bear ers:
lim ited abil ity to chose path or see
their feet

(2) also com mon in jury to those run ning 
through woods lost

d. Thorns: may cause se ri ous lac era -
tions, es pe cially with evacua tion
through bram bles

e. Gen er al ized al lergy: hay fe ver; no
more need be said

f. Skin ir ri ta tion (dis cussed in Wil der -
ness Medi cal Prob lems):

(1) di rect ir ri ta tion (e.g., sting ing net tles)

(2) skin al lergy (poi son ivy and other
plants)

3. Ani mal haz ards (ani mal bites dis cussed 
in Wil der ness Sur gi cal Prob lems):

a. Mam mals

(1) Rabid ani mals

(a) un usu ally friendly or bi zarre be hav -
ior of wild mam mal sus pi cious for
ra bies

(b) ra bies dis cussed fur ther in Wil der -
ness Medi cal Prob lems

(2) Bears

(a) bears vastly over rated as haz ard

(b) black bears (only kind in the East)
gen er ally dan ger ous only if cor -
nered, wounded, or pro tect ing
young

(c) brown and cin na mon bears merely
dif fer ent col ored black bears
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(d) only po lar or griz zly bear re ported
to stalk hu mans

(e) climb ing tree ade quate de fense
against older griz zly, but griz zly
cubs and black bears climb trees

(f) bear at tacks maybe based on domi -
nance be hav ior; sub mis sive be hav -
ior (play ing dead) can be ef fec tive
de ter rent

(g) fur ther read ing for in ter ested stu -
dents: Ste phen Her re ro’s book17

(3) Fe ral dogs
(a) if per son bit ten by fe ral dog, leave

wound open, treat with an ti bi ot ics
(b) de pend ing on lo ca tion of bite, con -

sider evacua tion for im me di ate ra -
bies im mu ni za tion, or at least
ar range for evalua tion for ra bies im -
mu ni za tion on re turn to civi li za tion

(4) Fe ral pigs
(a) in south east, fe ral pigs known to

grow to 300 pounds
(b) some times will at tack hu mans

(5) Deer
(a) in na tional parks where pro tected

from hunt ing, deer beg for hand -
outs

(b) un like well- known (and over rated)
dan ger of bears, few know that
razor- sharp deer hooves can dis em -
bowel per son

(6) Oth ers
(a) skunks with spray
(b) por cu pines with spines
(c) re fer stu dents to any Ameri can en -

cy clo pe dia for fur ther read ing
b. Rep tiles
(1) snake bite great est con cern if not

great est dan ger in many ar eas
(2) dis cussed in Bites and Stings
c. In sects and Arach nids
(1) Hy men op tera (bees and wasps)

cause more deaths (from ana phy laxis, 
dis cussed in Wil der ness Medi cal

Prob lems) than all other ani mal haz -
ards com bined

(2) Hy men op tera stings, and spi der and
in sect bites, cov ered in Bites and
Stings

4. Pre vent ing In sect Bites and Tick At -
tach ment:

a. in sect bites range from itchy an noy -
ance to se ri ous in fec tions; some en -
veno ma tions caus ing tis sue loss;
pre ven tion:

(1) gar ments form ing physi cal bar rier
(e.g., tuck ing pants into socks)

(2) most widely used re pel lents con tain
DEET

(a) con ven ient for ar eas of body not
con ven iently cov ered by cloth ing
(face, neck, hands)

(b) DEET avail able in con cen tra tions as 
high as 90%; how ever, DEET ab -
sorbed through skin, has toxic ef -
fects on cen tral nerv ous sys tem;
re ports of sei zures caused by
DEET18

(c) there fore, new re pel lents avail able:
i) lower per cent age of DEET in spe -

cial ve hi cle (ex tends time DEET
stays on skin)

ii) lower per cent age of DEET with a
syn er gist to main tain ef fec tive -
ness; R- 326 is com mon syn er gist

(3) black flies:

(a) DEET ef fec tive against mos qui toes
and ticks, but not bit ing black flies
(com mon in North in late sum mer)

(b) ‘’Old Woods man’s Fly Dope’’:
i) tarry, smelly, stain ing
ii)prepa ra tion of natu ral res ins
iii)widely avail able in bit ing black fly

ar eas
iv) re pels both black flies and hu mans

(c) R-11 ef fec tive against black flies,
but re cently re placed by R- 326;* lit -
tle pub licly known about R- 326, but 
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EPA tested and found to be safe
and ef fec tive

(d) best all- around re pel lent: com mer -
cial prod ucts with low to in ter me di -
ate DEET, ei ther long- lasting
for mula or with R- 326 for black
flies, e.g., Saw yer DEET- PLUS®*19

(4) new tick and mos quito re pel lent:
per methrin

(a) gen er ally ap plied to cloth ing

(b) com bined with long- acting DEET or
DEET with syn er gists, pro vides a
very good pro tec tion against
bites20**

(5) Avon Skin- So- Soft (com mer cial con -
cen trated bath oil):

(a) widely touted as best re pel lent for
black flies and mos qui toes

(b) no good con trolled stud ies com -
par ing to other re pel lents.

(c) safety for con tin ued wide spread
use on skin un de ter mined

(d) re puted to wear off quickly20

5. Re mov ing ticks

a. ticks trans mit Lyme dis ease and Rocky 
Moun tain Spot ted Fe ver; if found,
should re move im me di ately

b. to re move: grasp head close to mouth
parts with for ceps (tweez ers) and pull
gen tly; tick’s jaws fa tigue and loosen

c. jerk ing may de capi tate tick, leav ing
head em bed ded in the skin cause in -
fec tion; if hap pens, re move re tained
mouth parts with nee dle or tip of #11
scal pel blade

d. us ing hot ob ject, crush ing tick, or cov -
er ing the tick with pet ro la tum may
cause tick to vomit into skin and blood 
ves sels, mak ing dis ease; avoid

e. clean and dress bite wound with an ti -
bi otic oint ment21,22,23

6. Man made haz ards:
a. search ing un safe struc tures (build ings, 

mines)
b. elec tri cal lines:
(1) in air craft crashes
(2) in cata strophic dis as ters
(3) may droop low enough to en coun ter 

WEMTs hand held ra dio an tenna or
back pack frame

(4) elec tric fences in ru ral search ar eas
c. Chemi cal haz ards:
(1) for est spray ing with in sec ti cides
(2) field fer til iz ers
(3) toxic waste dumps
(4) mine tail ings
d. Mili tary air craft crash sites:
(1) weap ons
(2) armed ejec tion seats
(3) pos si bly ra dio ac tive ma te ri als
e. Crime:
(1) booby traps around stills or mari -

juana fields
(2) as sault by those pro tect ing stills or

mari juana fields

7. sub jec tive haz ards
a. lack of knowl edge re gard ing:
(1) wil der ness en vi ron ment
(2) na ture and scope of the tasks at hand
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b. over con fi dence:

(1) bane of many oth er wise ex cel lent
out door speo ple

(2) for EMT, com mon over con fi dence
er ror is ap pli ca tion of ‘’street’’ EMS
con cepts in wil der ness

(3) par ticu larly com mon: un der es ti mat -
ing time and dif fi culty of wil der ness
evacua tion by fac tor of 5 to 10

c. poor judg ment: al low ing mis sion
goals (e.g., reach ing the pa tient, fin ish -
ing the evac) to cause per sonal dan -
ger, in jury or death

d. fear:

(1) fear healthy and may pre vent un rea -
son able risks, but

(2) panic may lead to rash and un rea son -
able be hav iors re sult ing in se ri ous in -
jury/death

e. lack of will to sur vive may ul ti mately
lead to death24

G.Caves

1. com pletely dark: must carry three
sources of light

2. ver ti cal

a. some have ver ti cal shafts, at en trance
or any where

b. up to 200’ deep in most cave- bearing
ar eas

3. tight

a. some times must take off hel met or
cov er alls to get through

b. some times, can not get through no
mat ter what (even though pa tient
man aged some how)

4. wet

a. wa ter formed most caves, of ten still
pres ent

b. of ten, sticky/slip pery mud, or stream,
or water- filled crawl way, or wa ter fall

c. some times wa ter fall is the main pas -
sage, and must go up or down the wa -
ter fall

5. cold

a. av er age tem pera ture for mid-
 Appalachian caves is 50- 54æF (10-
 12æC)

b. cold sur face run off may make cave
wa ter colder

c. wet clothes and di rect con tact with
cold rock make hy po ther mia com -
mon

6. con fus ing

a. many pas sages look alike

b. many caves 3-D mazes

7. long: most caves short (e.g., PA caves
mostly < 1 mile long), but in KY, VA,
WV, > 10- 30 miles25

8. bats

a. may be rabid, or in fected with other
dis eases

b. keep physi cal con tact with bats to
mini mum, for the bat’s sake as well as
yours

c. avoid bat and bird drop pings: may
carry con ta gious dis eases

9. Quot ing from a di rect con tri bu tion
from the East ern Re gion, Na tional Cave 
Res cue Com mis sion: ‘’Caves are not
the place for the un ini ti ated. If you think 
that you might have to re spond to a
cave res cue as a WEMT, get the proper
train ing: a Cave Res cue Ori en ta tion
class from the East ern Re gion, Na tional
Cave Res cue Com mis sion. Emer gency
phone number for East ern Re gion, Na -
tional Cave Res cue Com mis sion: 1-
 804- 674- 2400 (Vir ginia Emer gency Op -
era tions Cen ter). NCRC na tional
number: 1-800-851-3051.’’
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H.The Wilderness ‘’Ambulance’’

1. use ful to com pare ‘’street’’ EM T’s am -
bu lance to analo gous equip ment used
by the Wil der ness EMT, for ex am ple,
tires equiva lent to lit ter team mem bers’
booted feet

a. blis tered feet or slip pery shoes on a
res cue team be just as haz ard ous as
bald tires on an am bu lance

b. train ing in good foot care, and proper
per sonal equip ment, in clud ing boots,
es sen tial parts of wil der ness ‘’ am -
bulance’’

c. need for per sonal equip ment as well
as team equip ment: for in stance, a
five- mile hike in not- broken- in ‘’team’’
boots would make res cu ers into casu -
al ties

2. am bu lance head lights equiva lent to
res cu ers’ head lamps; night- time wil der -
ness res cu ers try ing to carry (and care
for) a pa tient us ing hand- held flash lights 
worse off than EMTs in an am bu lance
with no head lights and no in te rior light -
ing

3. analo gies can be car ried to ex tremes,
but use ful start ing place for look ing at
SAR team’s equip ment needs

Glossary
Alum: A chemi cal some times used as an aid in wil -

der ness wa ter dis in fec tion.
Cata racts: Opaci ties in the lens of the eye.
CO2: Car bon di ox ide.
CO: Car bon mon ox ide.
Flux: The ‘’amount’’ of light or other elec tro mag netic

ra dia tion.
O2: Oxy gen.
PABA: Para- AminoBenzoic Acid; a sun screen.
Pho to der ma ti tis: A rash, simi lar to sun burn, caused

by ex po sure to the sun’s ul tra vio let ‘’A’’ light af -
ter tak ing cer tain medi ca tions.

Wil der ness: A tract or re gion un cul ti vated and un in -
hab ited by hu man be ings; an un in hab ited re gion 
left in its natu ral con di tion; some thing lik ened to
a wild re gion in its be wil der ing vast ness, per il ous -
ness, or un checked pro fu sion.

Wil der ness EMS: A sys tem ca pa ble of pro vid ing
medi cal care and res cue be yond the means of
rou tine or con ven tional EMS sys tems. This may
re quire trans port of equip ment, per son nel, and
medi ca tions on team mem ber’s backs over rug -
ged ter rain to the pa tient, and dur ing evacua tion
from the site to an en try point into the ‘’n ormal’’
EMS sys tem.

Wil der ness EMT: A spe cially trained mem ber of a
well- organized, wilderness- oriented, physician-
 controlled sys tem that pro vides medi cal care to
pa tients in back coun try or wil der ness situa tions.
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