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1, The following report is the result of a personal inv.stisation
at CACTUS on 13 and 14 October, madc under the authority of a vorbal order
of the Comnanding General. The migaign of the imvestigation consisted of

a) Ths preparution of a Sanitary Survey of CACTUS,
b) The acquisition of inforuation on necessary ohanges in
Medical Tactics and Tcchnique as & result of the type of warfare now going on
¢) Intelligence on special medical rroblem
d) Intellirence relating to other branches of the service
that might be acquired incidentally.

2, The source of information, in addition to reports receivud at
PUP:I from Dr, Guedc of the U, S, M, C, Air Wing and Dr, Sapero of the U, S,
liavy, consisted of answers to direct quistions put to Lt, Omir. A, H, Wigitean
(¢, C., U, S, N,), Cudr, Brown, ths Su-geon of the 1st Harine Division, Crwur.
Knowlton, Commanding Officor of the Division Hospital at CulTU., Dr, Pratt,
the Chief of the Surgical Service, the Surgeon of the 1st ilurines, the Come-
manding Officer of Compauy "E" of the Medical Battalion of the lst Marine
Division, the Comuunding Officer of the lst Marines, and numorous other of-
ficers of the U. S, M. C,, both medical and line, «s vell as u compilation
of their informal comuents, The information was sought during a yoriod of
intensive combat under almost constant acrial, land and raval Lombardumout,
and hence is not as conplete as possible, but the information is considered
reliable both because of the sources and the freguent confirmution.

3« The rerort is prescnted in three partss
) Sanitary Survey of CACTUS
b) Modical Tactics and Tochnique
¢) General and Miscellaneous Intellience.

ARTHUR G. XING
Lt. 601., “.c.

UNCLASSIFIED Medical Inspector




-

UNCLASSIFep
PART I

SAUITAKY SURVEY OF CaCTUS

1, Llingig? The hot and rainy seuson extends from November through

April, the rest of the year being dry and relatively cooler. The tenper-

ature ranges from an average of 70 dejrees F. to about 90 degrees F. The
humidity is very high ut all times of the year, aid rainfall amounts to
60-70 inches during the year, abovt half of it in Decerbor, Jamary and
February. Certain areas have as ruch as 200 inches of rain,

2, S0il and Draina. gt The water table 1s at 10 feet in sume places,
and the drainage (s very ;oor ecept in the mountains, Along the coastal
plain, vater stands in fox-holes and latrinss for days. The soil is black
humus on top of coral, and when wet forms a thick, black gumbo, resembling
son»what the mud in the St, Vincent area at POPPY, Vorstation consists «f
coconut groves along the coust and dense jungle in the foothills.

3. Hatgrs The supply is ample, since ihers are numerous sireans; hoie
evar, there i1s & distinct problem in trans-orting water because of twe poor
and infrcquont roads, as well us tho ordinary trunsrortation difificultics
inhurcnt to jungle nuusuver., T.e uater s higlly coatuninated and ehlorina-
tion must be porfuriod. Un the other hand no sericus cutirewks of difeostinal
disease traceale to water lhave bsen reported in isolated patrols th:.t have
been unable to obtain chlorinated water,

4e KKk, leal and Yo aiahlogt Some cattle were rounded up by the Marines
88 a rescrve supuly of fresh mcat, and as far as is known the animals are
still on @ srall island and have not been used, despite the almost desperate
need for edequate food, The quantity of food available from unloaded stores
is very low, and the men are distinctly undernourished, lacking protein and
vitamins., Uge was rade in the b.ginning of oporations of captured Japancse
food stores, chiefly rice, LlLocal food supplies are ;ractically ail.

Se Inn?m...mm_ms
&) Flies ure mmerous, annoying, a..d an important source of inteste

inal diseasa.

b) Mosquitoes: Present all during the year, but in trenendous quan-
tities durdng the rainy seasom. There are both Culiconss and muluria-pearine
Anopheles, tho lalter Liting only at dawn and at dusk, except in the dar'ness
of the jungle whon tliey are constant feeders, It 18 of note that Tulugl
(only) is free of mos uitoos and ralaria,

c) Antss Very common, annoying, but not dangerous,

d) 8piderss lon-roisonous

e) Ticist Animal urusites only, upparently not a human problem

f) Fleass Present, but not in quantities sufficient to be a :roblem

g) Lice: Abundant

h) Centipedes and Scorplons: Some found, apperently not dangerous,
although capable of painful bites
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1) Snakes: The corsl snmake, found along the coast, is the only
snake found that is venomous. vne other specios is known but noed not be
feared, The coral snake bites humans with difficulty.

J) Ratas liumerous and large

k) ‘Poigonous fish end rayst No information obtainable

1) Danzorous plants, trees amd fruite: ilo information odtainabls,

6. m?nanm

a) Malaria, without question the most serious disease condition
present, exista throughout the year, but ias worss in the rainy seaaon, About
95% of the natives arc carriers, a:d the form attacking the troops is ex-
ceedinly wirulunt, including b»luck-water tever and cerebral malariu, Aate-
brine proplylaxis of 2.4 Lrams a week in variously divided doses hLac proven
effective with but few axceptions, and it is believed that these casus were
due to the failure to enforco the taiing of the druge Most of the cuses
wiich ceveloped vp the recent :resent were the result of inadequate dosaye.

b) Yollow fever: ilone ,

o) Fijariasias About 2% [ the natives are believed to have ti:e
disease (Bancrofti type).

d) Denguei liot infruoquent among the few white inhabitante

e) Typhus: Mot known to exist

£) Cholsras Hone

g) Pluguss No information, none bolieved known

h) Yaws: Comwion; an infection rate of as high us S0~ is reorted
for some of the native tribea, .

1) Uriental Boils None reported

§) Leprosys A survey made in 1937 revealod about 1% of the natives
affected i
k) Tuberculosis: No studies have boen made
1) Heningities lo int'or-ation
m) Influensat Known among the natives in epicemic form, with v.ry
serious regulis

n) Poliomyeliidss liot known to exdst

o) Diphtheriu: iio iaformation obtainable about tie natives; occusionw
al cases amony the whites

p) Cormon exnnthomita: Ho information about the natives obtainable

q) Dysontery: Iresent, but frequency not determinable; amobic t -po,
known to be present; bucillary t:pe, very common

r) Hookworm: Very common umong-tie natives

s8) Uther womrm i:\g;stutionsx o studies ever made as far us iu known

t) 8kin inf.ctionss All sorts of fungus infostations are lkuo.m, both
among the natives and wiites. About 904 of the Marinos have severe infestu-
tion of epidermoptirtosis, and ahout 20% Lave developed tinoa, of a greater or
less severity, Scratches and cuts beocome readily infeeved and heal alowly,
dus possibly t» underenrot.inisation.

u) Tropical Ulcer: lio such condition is known by that name. Tie
name iz probebly civen by the luyman to ordinary siin infections which Leal
slowly,
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wiDICAL 1aCTICS ALD Yhonilwls

1. dlatisticsi In the two month period b:tween 7 August and 7 October,

" which included all t;-e8 of fighting, there were 957 ocasualties with a

mean strength of 14,000, Of these 957 cusualties, 256, or 274, were killed
or died of wounds, and the remainder were sariounsly enouch wounded so that
all but about 1% wore evacueted. Tie mumber so :slightly woundad as to be
able to be returned tu daty after treatnent at the buttalion aid station
was indsterminable, since records had not been compiled, even if available,

2. Kvaguation’ For tie type ¢f warfare and the narticular situation
it was the concensus that the following principles of cveouation be employed:

a) Frou the gita of cusualiieg by litter. The bearers have ter-
rific handicups, ure exrosed, ai.d must be reinfurced.

(1) litters ure iwprectical in jungle, and a sling type of one
nan carry proved bost .

(2) litter bearers, or patient bearers must not be burdened
with ﬁ:uchua or eutlpuacnt

(3) carries of us long as five miles are necessary so that
frequent rellef und reluys ure cssentiul

(4) 1iue yorsonnel had to be employed on occasions,
b) From the lattalion sid gtation the resronsibility of evacuation

- wad placed upon tle re;im:ntal surgeon instead of the 2nd echelon wnit com-

mnder (medical battalion) for tio following reasonss
(1) lack of couunicutions
(2) luck oftranaportation, muling necessary the use of trucks
of all sorts, usually thoce bringing up ammmnition or supplies and which
would ordinarily return cnpty
(3) luck ¢f rouds and the interdiction at times of usual routas
(4) the relative staubility of the division hospital in terms
of the mbbility of the Wittalion aid station,

The route of cvacuation .uc dirsctly to the divisiom hospital or its conger,
Thare was no intormediute collecting station,

¢) From the diyiuion hosuitalg casualties were evacuated away from
CACTUS exclusively by air, '

3. ra 3

The most striking cbun-es in the employment of the Bedical Depart~
ment porsomnel ocourred in the 2nd achelom of cvascuation. Although orgen-
ised, much like the Army, 25 a medical battalion of three ccllecting com-
panise and a clearing cr hospitel company, it was found necessary to reine
force the battallon surgeons vwith personnel and equimment, including trans-
portation., Although the Divisiom livspital was set up, with approxiuately
100 beds, it was found mecessary to have two other hospitals to do the same
type of work, uid the personmnel were drawa from the station elements, while

-3.



b the Mrictly collecting and trunsportation elements were sent forward to
the battalion aid atutions ws 1einforcements.

It was recommended Lhut each ccmoat team of an infantry regiment
and supporting artillery have Leavily yeinforced medical detachments which
will alsc wesume the res;.onsibility of evacuation Lo the rear, and a cleure
ing boapital of about 100 bods, No offort would bo made tu do definitive
modicine wr surgery.

<
4 Erofogaional work during cguual: Bmphasis was pluaced throughout ihe . B
progess of uvacuatdon on Liree thingss treatment of ahock, arresting of
homorrhage, und vvacuut.on 10 tie rour. L
a) Vhock Wuis treuwted with copious use of plaguu and varath, in tle

aid station, «ud the Weausent coutiunued at tue division lospital.

é
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b) Wounds were debrided unly in extreme cuacos, Washing with groen
- soap, irrigation witl salinc, hemostasis, simple antisepsis, dusting with
sulfonamide crystals aul a wy uressing constituted the eantire treatio.te
All tids wag doue ut Lhe wid slatlon aud little more wus attempted at the
division hoapital, siue ovasuaiion iJrow the isliand was so rapid

‘ ¢) Fractures uers riduced il possible in tho aid atations and
splinting improvisod, often with pluster, The splinis were not removed,
nor was further reatmoni; l.9., periect redustion utheupted, ovon at the
Division Hogpital, since evacu:tdon {rom the islund wus usuully fairly ra;-
ide Trestion wus uiteapted only wiere over-ridimg @was very marked,

d) Perforating wourds of tie abdowen were trvated by opsrutdon at
the division hogpitals Flasna wul often wiole blood wers used frequently.

~ e) The infection raie was ustonishiiyly low, Sulfanilanide by
mouth as well as in e wound wus used routinely.

S ﬁmg.m;s

a) The pouchvs of the aid-wen must be kept us lighit us rossible,
and any type of labor savin device ;wssivle made availavle to them, such
a8 Band-Aids fur Loe many sunall wounds of shell fragwents, Adhesive tape
and sauze vas found vore suiisfaciory than bundages. On the otlier hand, for -
isolated patrols tlis uid non have to carry mary items useless in battle,
such as quininc, bisavih wd paregoric, gypuenforito tablets, etc, it was
therefore found thuy a single type of pouch was lnpructical, aml pounies for
different t, ped ol work liwi 10 Lo nwde up end s3pb availablse. The litter
bearera carried wotling in ww way ol madical squipment because of tlelr
arduous work,

b) The aid stations required much more alcohol, saiine, plafau,
heating pads, blanxcts, spli.ts, plasver than is usually supplicd, Genion
violet was Yound of .real value in s«in infectionc, and a dusling powder of
tiymol iodine, salicyiic acid, boric ucid and sTaveh waes found very effeelivo
for opidermophytosis, Bismuth and plregoric mixture was used in tresemious
quantities, wminino and atoorine stocks, or course, vere grsatly inoreused,
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o) Brandy and whiskey were used freely as u thsrapeutic measure,
with excellent resultis,

6. Inﬂ.’?n:ﬂ.‘.ﬁ.m* ‘
‘ a) The digginy of fox-holos for rersounel was iLhe ficgt proc.dure
upon taking us position,

b) Imnodiataly afterward, both aid stations and hospitals found it
essential to conatruct large dug-outs for the sielter of tho favients in tho
event of eir uttack. Theso attacig oceurred 6] tises in é8 dass, orten four:
or roro timos u day. In addition nisht shelling of the divisiom huspital oce
curred 13 tlnec, and the aid stations vere under aliost continucus .rtillory
rire (not, as far us could be datermined, deliharate). In both tho aid ata-
tlons and tlic division hospltal enemy aniping occurved in the early weala
of tle oceupntion, ad patrols to heep the adjucent vrosds free of snigers
wore essentlale, Thoso were s.metimes grovided by tke 1ine troops, but .oc-
casionally hud to b perforrmed by Medical Depsrtment persomnel. The dugouts
were made as doop as pe3sible, vere rrovided with mcg for the litters,
tables for wurkisg, some lighting, and ventilation. They were roofed with
two lavers of lo:s of cccoimut trees, covered with three to four feet of
earth, Care had to be uscd that the lo;s extended st least two feet on eitl.ci
gide to provent collarse, and interior bracing was n:cessary, in some cases,
It was found that on som: days the natienta spent as ruch as 75% or 1hs time
in these dugouts, The repimentsl surgeon was usually advised as to the de-
gree of peruancnce of the imstallation.

¢) Dispersion of oquipment and persomnel cannot be overemphasizod.

d) Care must be taken that kitclens amd datrines are rrotected from
apipers, - :

7. Dacardgs Only the simplast records can be kept, and the kmergemey
Medical Teg and a simjple bloiter wure the only records used within the divi-
sion, Un the other land nracific detalls must bs ziven on the B, M, T, us to
what was done In the way of treatnont. Tetunmus Toxnid (0.5¢e) wus given
routinely to cesunlties and the patient had a "!" marxed on his forehcad to
indicate the fact,

8. Spacial iledical Problamss
a) Psychegthenia and War Neurosis proved the most difficult prublem
and accounted For a large poresnta e of @vacuction since thise men lLeidod
to umnerve or stampede ofher iidividuals. Iacluded in this type oi' case arce
malingorgrs, who were dealt wilh sevarely, althouzh the acuteness of the dite
uation laft little time for diagmosis and the soldior was temporarily yiven
the benefit of the doubt. Sejf-infiicted wounds ocourred and strict aud
prompt disciplinery action hud to be taken by communding oificers, Thore was
one suicide in tie 1l6Ath Intaniry after the first skelling on the first day.
The ren were in o pitiful state oi nervous exhaustion af'ter the
long period of combat without relief, the constant serial attack or ihreat of
it, the lack of any regular sleep, a:d the inadequate food, Two aoldiers ine

e
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S viond reporiod tint Lo wot cadfortalls paricd of tho cocupasion, fur
thay Wi whidi thy ware on & putxal, f3eed of the £ .

and uble L tads L sleojdige Tuis, dosyite tho

tacks i Gaeey [uhacls o e jungled fficers sulieral oo taohias Ho iy
Wl Ll DVIkWTE WUro pAlisulardy suBpeplible anc lua L0 b evusuuled in
alamisg auibarge An Lypartant function of the Yodicwd bepartueut was k dee
teot au iﬁm; fayoiwlogioul "breok? dn uy officer or HOReowalosionai
offivar wisi fove Libw relioved Lefure bo fuiled tragiowisy du b 2OR uDeie
bidty vad jeeparuized the nmilitary ef'forte
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b) Qevaury occurred even in txoops wWho hud alrvedy hod itucka
o 10 in ol troleal ialonds, suggesting tbat Luunily W W0 aartioulw
bastoriu of C.oll lad not boen wouirud LececLurily Ly revious infeciicne

o) Eoldarmmphytosio, scactions. alnost disabliige voonTed in abwlb
903 &' the Toocps wnt ves u vital probums G4Dee incuinulis aud o vuriety
of okia iafoclivin wWore VETy OGN JOOLADe Of wWhe taxiiis swouting wad e
adBenns o Wy Lulhing fucilitiose :

&) Avitoninoeis 18 quite mmrmads WO cuooo of xepenlitbolala vwe
dotocled aad U gval doud o oleilitis, Underswteinization 16 uoubteudy
Vg i Whe luwas of weight averugus about 1Y lbee Tho loas of ault fywu.
tho rofce swestiig 18 narkod, Lut Do 800410 Weuvsuncs bkve beod tdul W
overea . ite &Qiling of wny food at ali, toaqmtlnnfoiahaamad
dist, 4L 2 poobicie

0) Tiw avbles of mularinl charowproplyluxis is c dirficult oo
sinse cicelnplirruy uoliocn wao found nsocasary to imsurc that the nen ok’
the necescary druss remlarlys VAth auell pafpole this 18 olmot Lipaosiidoy
and & pwicr of sollicre have indicsted they rofarred 0 1ot IX.luris 48 u
means of beug eveountode ~hile eovary effart iu bedln, uie O pruvide
moochahicud R0wution ywrinet wequitoss (wd £ilos) the ocanstant wlaris, i'uvs
Qiric tAC giep fu o in (oxeholes aud sholters 8 Guod purt oF Who Wm e
traldnce 1ty wouduidoase '
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PART IIX
GENBRAL AND MISCGELLANEOUS INTELLIGENCE

1. Training and discipline siow their value in tle situation at CuCTUs
whore the men are all physiocally and mentally exluusted. Mosti of tie men

exhibit a glaasy sta:re, move as litile uwsn |osseibla, are either apnthetic or

abnormally oxciteble; yet ti:edr responses to commaiwi and danger are automutic,
precise, and s;tiufuctory.

2, Avong discirlinary moasures that must be insisted upon ares
a) The digming of an agesuaig fox-hole imnadiately upon preparing to
bivouac, re"n.rd)oe.., of exhanstion,
b) Renalning noar tne fox-hole during the “"Condition Yellow" signal,
i.0., alort, unl immediute, put unihurried uescent into fox-holes or dug-outs
upon the appaurunco of the "Comdition Red" signal,
¢) Rerwiniuy in the fox-hwle till ordered out after an serial attack,

gince antieaireraft ashell frumants r'all ag long ag five mi;utes after the

Qo abiia b Sla AT an Ve - apy - VA Milk bl VR

shells are fired. 4lso, enomy fighter planes vccasionnlly descend and strafe
the ground.

d) Rever noving fyom one shelter to another during aerial attack or
shelling, rogardless of apperent relative udvantagecs

e) Perfeet 14,1t discipline becau.e oi enoiy snipors end, uni'ortuns
ately, overancions, nervous rriendly troops. driving with true blackout

1izhts; i.¢; no 1lusinating lipoute wiatever, winile under ncrvous tension
has caused uany accidents.

3, Ufficers and non-commissioned orficers at CAUTUS have been instructed,
and a certain pride is taken by tiem, in using calm lanjuage at all timss,
Orders are given quietly even uvnder stress, al overy effort is rade to uvuid
intensifying th: tension. an officer upon whow & soldier drew his pistol
when he eutered the durout without giving the puss-word, quictly reprinunced
tle boy; this was not consldered remarkable by the other officers, even though
it occwrred during « scvere asrial bombardment und tie officer wus wlmost
caught outside the sheliter by bombs ralling close by, and was hinmself in &
terribly norvous statee

4¢ All personnel muust be xept off tue ground whon sleeping, and to this
end if cots are not . vailuble improvisod beds are nade; these however, are
not oomfortable, a'd since so lictle tirme for sleopin~ is available, it ia
desirablo that when the opmrtuuity does present itself the enlisted man be
able to sloep well,

5. Water discipline is very d°fficult to maintain, and the transportution
of water is a rreat roblem. Constant supervision by unit comuunders s ea-
sential. Iustructions muat be cluar-cut and water cans earefully marked for

drinld.ng.
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6. Food of all sorta is desirable. The intense craving for sweets in-
dicates a doficiepey in tho carbohydro.te com;onent of the rations iassuod,. !
8inco & carbohyirate doficiency inmirs sctivity, such food (and supnlemnte- ’
ary swoetus) shoul ho provided. The problonm of umler-proteinization is not
dangorous unl:as the process iu curricd on over a period of tina, such wa- ’
seviral weelis, Vitandn duficic.cy 1s 2 real danjer and capsules should ha
suppliod «.d fheir ygre @nforcod. The nse of salt tablets is conslidured by
the medicul officers ul GACTHS desirebleo, althou~h oversalting of the food
aud perhaps phe addition ¢f 0.all amounts of celt to tie drinking water would
rectify the sitw.lion. Tl procurenant of any rood whptever Las been such a
problem thut these other elements huve had to be passed over. UComi:nt was
made by severul iadividuals on-the horrible wast‘a.j,a of pirocious cunned oods.
by careless handling in unlocding a:d sforing.

e . il Al huxd ; i t A diztinct pelicy
ghould ve enunciatoed by diviiion comwand and enforced apnropriztely on he
question of Aundling the doude % CACTIS thepe i3 contiderable eonBusion

in the minds of mary small unit eommanders, with the result that the hocpital
1s erroneously us:s:d to interrvit its ovacuution an! treatment of the ounded
tu collect al Lury the dead,

v

8+ Communicatlous sre naturally difficult to maintain, and for alerts
and sisnals, vigual signals «re nsed, 2s well us word ol mouth transmission. :
Every unit at CACTUS g tr.’ued to lave c'nstent observation of neighboring
units and to puss on sijnals, Urivers ol trucis have to be particularly
obeervant and are equilly consclentioud about trausmitting information, !

9« Vehicles are at a premium, und are rarely cmptye Runners and cacual=- ' f
tieg are invuriadly given priority,

|
1Q. Gasoline and Amrunition slorare is rracticed with (reater care than at ! !
PUPPY, the dispersion boing far greater, and smaller stacks bein: tle rula. L
Frequently dumss vere ebserved with but thrce drums of jescline te u stuck D]
or four boxes of umull omacununition, well dispi:rged, The loss of stored
awmnition durirg the sbelling «f Lhe night of 13-14 Uctober was very luw,
dospite the lurge auwnver af euplosious that. occurred,

11, MNatches and cigarcites are nlmost vn’versally carried in tins,

12, Firewsod for4 1 »awes is had to got, Af '37 gasoline ranzes ure
ta.kanjwl adzquate supply off spare parts uunt be teien,

12, Both infantry and a-tillery found t'at an unucually large supply of
oleandng and preserving naterial iu ncedede

14e Greon visored fatijue caps have boen talem wwiy from all the troope
at CACTUS sinco they roucmble su elosely the ean of ihw enery troors, and
many near-uccldents have .ccourred s @ result of mistaiken identity on the "
part of nervous soldiers, “he yreen h:rriigbono coverall has been found to
be nuch warmor than cuttuns unl 1s vory unpopulure Thetwo piece herring-
bone fatigus i better than the coverall, and many enlisted men have cui the

esoverall at ths wuist to make it a two pieoe garment and permit circulation 1 |
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of air,

154 OQther clements of infornation co.c.unicaved vark.lly this dute are not
included in this rerort bpcause of their coufidential natucc,
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