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A~ 1xn:: .. nT'\.\.L P.\ !L\SITE SCH\TY 0:\ HO:\GEL.\P .\.TOLL 1.\" THE 
:\l.\.P.SlL\LL ISL.\..\"DS 

:\It lHHIS COL!J.\J..\\" .c~o R. K C.\H\TR 

Jn :\hrdi l05-!, S-1 :\1:.il"'l1:1ll<'~e inh:d1itir.c: 
the "\tull of T:ong1•l:1p 11Trc :ircidPnt:ill:• iJT.'.l•; -
:it«J with f;;/!1111t folioH·rng tllf' l'\p1·rin1t•nL. 1 

(•xplo.-i11n of :l l:1rg\' mi dear lk1·icr. Tht•y 11 r•r1 • 

quiddy n·:ic11:tkd to oth('r :1 tul:~ in t!i(' :'I lar.-li:ill 
J,J.l!IJs d ur to r:td iu:.idi n• c·r111t:l rniJ1:1 ti on of 
tlicir l1omc :itoll. In EJ.37 tl1('ir darnl 11as con­
>'id('rl'd ;;afc for h:il,it:itio11 :rnd .'.l nrw pf'nn::lll<"llt 
,-ilbgc wa~ construd1·d for th<"m. Th<"y \\"('[(' 
rd11rned tlll'n· in .July of t!1at .Yf':ir. In addition, 
a group of TI011gd:1p p1'0ple 11·Lo wcrr not rx­
po•PJ to rark1tiull hec:iU:-(' they ,,_.ere away 
ir<JnJ tli'2 j..;]:111.J at tl1t• timr of thP acr·idc·nt, 
r t11rnnl tu !in: n-itli tllC'ir fr·llo11· islanders on 
Rr,ngl'bp. TJ,j, gro11p has M'n-1·d as a rom­
p:tri-on pnpu !:1 I iun for <"xarnin:1 t ions <·01Hli1dC'd 
durin,; tl1c p:.1~t t11·0 y<"ars. 

Extl'11~i\·l' nwdil':i) <·xaminatious h:n·r h<•t·n 
!''-' rricrl out on the~(' people ;:in cc tlwi r rxpo.•ur·p .1 · 0 
h urdi'r to :; t t<'lllpt tu C':xpbin the grnrrally 
lii"h inf'idt'llC't' of l'o~inopliilia in tlirse pl'oplr,• 
:n~l in \·ie11 of the· hek of rdi:i J;),• par:.1.~itolo,;;ir·a! 
inform:1tion fur tlir :1n•:i, :in int<'~tinal p:1ra;:ite 
,.,1:rTt•1· 11 as l'Oll' Judl'd a.~ part of tilf' t";aminatioHs 
cirric:d out in .:\brl'h 19.5.S, four )'C'ar:; :iflA'r 
<·xposurc to r:u!i:.1tio1L Sixt.1·-ninr rxpos<"d and 
J 12 nonc:xpo"rd individu:ds 11er<" rx:iminPd in 
tlir i11t1•stin:tl p:1r:1;;if<' portion of this rxamina­
tion. 

Jkc·:iuse i;e111·ral iuform:.ition <·onrrrning the 
i~bllff is rrl:itin·l~- i-parsC', wr prnpo,.,e to µrr.~l'nt 
l1ert', in addition to par:.isitologiL·al information, 
i-omr backgrrnmd ma kri:il so th:it thC' rradt·r 
may ha,·e an id1•a of thr enYironment in 1rhid1 
tl1t: .:\f:u-,;l1all J,..J:1nd<'r3 livr. :\Io~t of this matr­
ri:il lias been ah:-t-rat"t<'<i from ":\Iilitary Gl•og­
r:1pl1.r of tlw Xortlwrn .:\for,;l1:llb"7 and nllldt of 
it \r:ts c·onfirnwd by JX'r.lonal OUS{'n·:itions of th<' 
:iut Jinn;. 

GEXERAL BAC~GROCSD 

Tht: :\J:.;r. .. ,1:tl! bl:wd~ ro11~titut<' a group of 
l<J\I cor:il atvlb in tl1r P:u-1fil' 01·ean :ibuut 2-100 
mi I('< \\ r·.~t-,..<nJtfl\n·~t of the H:i \Yaii;in I~lanJ;;. 

Thrr nt('f]rl north of tlw Pqu:itor from -l? to 
J.j 0 :an;l in an m't-m•:;t din,dion from 1Gl 0 E. 
to 172° E. Hon:;< :.tJ> .\to!! i;; one of tl1e most 
nCJrthern of tl1c g: ullp \\'ith approximate eoonJi-
11:.it\'s of 11° X. by JGG' E. The total arl'a of tbi;; 
atoll is 426 f'lj. rnih·" of which onl.r 2.5 ~q. miles 
arr bud. Tl1C' µopubtion in 19.J-!, "hen the fall­
out oceurr('o, 'r:i>: about 100 . .-\t the time of 
this fun·(·y, the popubtion \\':is not known 
arcur~1t<·)y but w:is probably on·r 200. 

Clinwlt: 

Rongl'l:tp Atoll l1as :i tropil·a! m:irir1c dimatc 
c-li:ir:tderized In· unif11rm kmprraturr, high 
humidit\- cloll!iim·~~ and \\'ind. The me:in 
a11nual . t'empt·raturr is remarkably ron,;tant 
at :iliout S0°F 11·ith nll'an monthly kmprratun's 
not 1·:irying murr th:in ::??. Tlir rnnlif'.lit is intense 
and the l1(•at i~ unromfort:ihlr ill sunny pbc>rs 
slH·ltNPd from tlw tr:idc willd . .'.\lean rdati,·e 
hu1nidit1- is ab(Jut SO pn crnt anrl is compara­
tiwh· u;1iform tliroughout the )'l'ar. 

.'.\l~:;t of the rain falls in moderate to hravy 
sl1owt·rs of short dur:.1tion during bte summer 
and early fall. If :i hurric·anr drYelops in the 
nrP:l scn•rnl d:1Ys of almo,;t c0utinuous r;1in m:iy 
occu,r. :\nuual . mran rainfall in Rongdap is 
about Qj indll's but thPrc may be great nrin­
tion from Y<':J.r to war. Althou~h this does not 
r<'prl'srnt :; dry di~1atP as unJ,·n;tood iu conti­
nl'ntal regions, thr ~pt>l'ial soil eonditions on the 
atolls rPsult in a 1·ondition of Sf'mi:i.ridity with 
sueh lewis of pn•eipil1tion. 

Terrain 

• Tlie"c i=:un·c.rs arc <·arricd ou_t hy tl1r.. ~rook- The u~u.:1 1 :1rra11g<'m<'nt of an atoll is a rcrf of 
l1:1\·P11 Xational L:1lioraton·, \\1th p:lrtrcrpants ,·ar.ving \iiiltli, im·gul:irly ring :-:hapecl, C'nc-losing 
from otlH•r oq-::lllizations, an·d :ire tmclt-r tliP direc- :\f t ( ti 
tio11 of J>r. l!olirrt A. Conard of Brookliav<'n a hasin of watf'r e:.1lft'tl a b~oou. · os o_ ie 
'.'\:11io11:tl J.al)()ralor~-. They are ~po11,orr.cl li.1· 1lie r<·<'f is :it or ju"t lwlo11· w:1ter Jpn·!, but at mter-
Atu111ic F11rrg~· Cor11mi:<"io11 "·ith the c·oll:ibora-:' ··I- low \'t"•<'t:lt!'d i,-lt'f~ of :lll f'iu•s and ;;h:1pcs 
11011 or tl1c l>c-p:1rlntf'llt. of Dcfoll~('i._ Bee l)k'Ll3·1 s, - ,., 
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Fie. 1. P.on;:Php islet as seen from the la;,:0011 

may ocvur. R11ngebµ .-\toll is approximately 20 
by :1·· miles i11 ib greatl';;t rliml'noion~, and 
Ron;t·iap i,:0kt, \\·herC' the sun·C'y w:is prrforn1(•(\, 
is thP large~t in the at-Oil. The isll't i~ scvc:r;il 
miles long but only a fraetion of a mile \1 i(k. Its 
highest promi11e11ce is probably k·~s thnn 15 
feet nhove sea h-vrl (Fig. l). 

Drainage and l!"aler Supµ!!) 

The ",.;oil" on tLt· i~lrt is compos ·d ha-il'ally of 
loosl· or~:uii · limrstone debris :HTlllllUhtcd on 
tl1e n·rf ~u1 br·e. Thl' niaterial j, t·o:ii>t' :uHI 
porou;; o;o tktt drai11:1ge hy prrl'•>Liti111\ tlirou:_:h 
the ground i~ almost instanbm•otl:i. Tlil' aniuunt 
of bu mus froll1 di:eayin~ n·;,o;t·t:itio11 1·;1 rif'' frorn 
pbrr to ph1·c liut ncrnlll'rC' i.- it mm1· tl1:1n ''thin 
layer. Tlwr<' i:,; normally 1w runuin;; fir ::<ht1• li11g 
surface wati·r. Thl' only n:ttmally OtTlltT111~ 

fre$li \1·atPr i,, rainfall which j._ c:uq.~ht OIL tlw 
aluminum ru<1fs of hou'c' :tnd d1:ci111'<l intrr 
cisterns (Fi~- 2). Ordinarily, th,·n· C'\i,t Ill tlw;.;t· 
coral i~ll'l,.;, bodi<:s of sul•~Hrf:ll·t· frt',li ''at1·r 
kno,1·n as Ghybe11-lkrzber~ kn"t'', hat. so far 
as \H~ know, thi3 sou rel' of watrr 11 as rwt ll:'<'il 

for drinkin~ 011 Ro11gdap i~lrt. Tlll'r(' did :1pp"ar 
to bt> one WL'li or pit \lhl'n' clotlw" 11cn· 11a,lwd 
but, for the mo~t part, ci~krn wutn wa,; u,;t•tl 
for th:tt purpo5e. StorNl rain 11att·r is ll~L'tl with­
out clwmieal or other trea tmrnt. 

Flora an<! Fauna 

In genrrul, the f'JWcie,; of pb11ts making up 
the vegC'tation arr fl'w in numlwr. Coeonut 
pluntution" form the tlomin:lllt plant life 011 
Ro11gt·bp hut, in addition, forests of othl'r 
type:> of treN or bll ><hruho: o:i"t. Gr:i:<,.;1·::; of 
various typt-s arl' abo founfl. The 1·a11opy in 
these forl'sts j,; not thil'k hut 1·011:<id1•r:1hlL· sh:1'1l' 
b }>ro\'irkd .. \11 irnpnrtant ph_1·,.;io!n~it·al ..liar-

Ftc. 2. ,\l11min11rc1 roof with dowu"pouts !ecJ.d· 
ing into ronerete ci>tcru for ·call'hi11g raiu water. 

attnistic of tl1c· plant" is n high i<alt toler.rncc. 
The \1·irnlward >'idP:- of tlw i:--kt arc rxpo5L'tl U1 
continual cln·m·hing I\ ith ~:i.lt ~pray, alJf! the 
8ize of Ro11~<·lap i3kt i5 surl1 th:~t µrobably .'.ll! 
of tltc mil i" •:xpo."!'cl to s:tlt \1a,;bPd d01rn hy 
rainwatt·r from the- r:rnopy. 

In kn·ping 11itl1 tlw i:r1wr:illy limiter\ biolngii.::il 
potential of thr j,lt-t', tl1t' nt11nh•,·1~ and typ"~ of 
la11fl :rnim:1b an· :;rn'.111. Th<' only m:111un:ib 
(hP:--idt·~ 111:111) ~t·cn nn l~\·n'..;rl:tµ \Vrn~ pig . ...:, dog-~, 
cat- a11d \\·jJ,\ r:1t-. Tht· tf1n·t• d1nn•·"ti" >'p1·ci1·,; 
an· not Jllirlll'l<>ll"'. Tlw p;;.:.: fora,;t· in :.illll :rn"y 
from tll\' ,·ill:t;.:1'. wl.r·n-:1• tlw C":tb :rnrl dfl~ 

.-t:i.1· :troun•l tli1· !:rill''''· Thf' \1ild rat j.., a small 
~[H't·it"' I\ hi .. h l\n·' ill th·· Lrn.:L :ti\ ay fron~ hu-
111:111 liahitation. lt iaY:uk::' hou."t'i' in S('ardi of 
food hut !in·:' pri:1 .. ·ipally 011 eocorntts Thf' only 
otlll'r dorn1·:'fr :i11i1n:i\, 1r11 Ho11g-1•!:1p at thr· 

tinH' of thf' ~Uri"<'~ l\t'fl' rl1id..1·1h. Thc·~e f;.lllget! 

:.iroun1! tht· Yi!L:::•:. 
Tltl' otLvr flll\-iulb Lind a11inu1" on H1n1g1·bp 

arc artliroµoil•, of which tlw nwon1tt nab i;; 
probably tli(' br~•'"t. In gnwr:.il, in,;ed:;, <'Xl'<'llt 

for fii1·s, wen· h:trdly 11oti1't'\I. 01w wa:; 1tl\\d1 It•,;,; 

to11.,rio11~ of tlwm while hC' \\:ilk<'<l throu;.:h the 
forests on Ro11gr·bp tli:tn in a w(}()l.t .. d :irc:i. 
praeti('ally a11y1dwrc in tlie l'nitcd Sbte:s. 
l!ou,:rfli,·~, hmrrnr, \\T('(' common in the \·illagt•. 
ThC'y Wl'l'l' pt·r:<i~!L'nt in lihhting on bare skin 
and \H'l'l' a di,-tinrt nnnoyan('<'. l·nlikC' housr­
fti1·,, in the Statt>~, wltirh ran be raught by fly­
p:qlf'r h:.in~ing from tlw t'(•ili11).';, tlll'sc flil's nl­
nw:;t 1u·n·r fkw aho\·r tahk kvd rxi.:Ppt to 
light on an irnli\"itlual. 

[11 ro1t!r:1:<t tn tlw eon<lition mi l:i.nd, the sra 
a1ul bgoon krmt•tl with lil'illh thing~. :.\buy 
l'MidiC':i or fi•Ji, cnt."t:H·C':l :in.J mollu,;ks Were 



{')"! J .. irillq ('un1l/lin1!S C11l/ttrC -

"\L1 r-1::.11 1·-1· :in' :i \T11. ..... t,:11·--i:111 p(·11,1 

TL1·y :tn· l,r "" ·;, l('~-.. tl:.11 
Ti•" 

" -l .·ind :>:·. o ·, ::- .) . 
n1t'JLi:'ll .\ 11 ;1·n1·:1;1 li~·i~!1t, u'. '1: L .. :1

11\\ ri ()i.1...'."1": 

b.it _;:;w: 1 ~: :1 Lt:i::;uJgl' \\itl1 l: J,1!: '"Lill r1·.;:•t11i;, 

sli1p-. Ti1ci1· li:1ir i~ lil:11 k :.!lid ic· 'Wr.illy ctr:,,:.:11'. 

or curl:> hut 1111l kink:: Tli· .1· ;·r• f,.r \,, h 1·: 

viJl:i~1':'.:: ratL(·r th~111 iu } ..... 11Lit:1i!1 ()11 l!(iJJ~ 

F1G. -1. TI011gel:1ppe-oe boys 
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FIG. ti. \-ill:ig<' c.ri Ho1ii;~bp islet, hor<lning the 

L1g:oon. 

Fi< .. 7. Tyµ1c.d new 1a.1;:..:f' ~IHJ\\i1ig cun:-:tr11c~ 

tion on ~till'. 

tLl· \·ill:i~ .. .>· \\;t...: :--iti:~tcd on ,l· L1gnr1n sid'-" of 
tlw i-kt (Fi.:.::. li). ThP hou-oP:; \H'l"L' llf"\1·, h:ffing 
l)l'l'll rcn·11t:;: J•ru\·i.Jnl by tJ,, .. \1neri,·:in gm·C'rn-

111e11t ;1~ th•' tri1-t pu11cr. Tlw hou,,·s arc TJO•"J:'t]y 

r:1i,o(•d u11 !'tilt-. l<"avin~ :i sp:l<"<' al1out 3 feet high 
urnh•r the ftuor (Fig. 7). }lud1 uf the acti\·ity 
:1rm111.J tii•• linu~P bk1'::< pla<'r in l11is ;::had1•tl, dry 
:in·:i, thp h"11.-c it,;<•lf ~•·nTS primarily fur ~J,•cpi11g 

purpo""~- S:111ittry f:11iliti"s l"IJIL"ist of pit pri1·ics 
;;imihr to tlw,.:<' in rural :1rras in tlw :3t:1t.cs. 
Tlll';::P :ire pru\·j,J.·tl for r:1d1 holl:'l' or :-:m:dl 
:.;rou p nf ho11~<'s. 

Family n·l:ttion,,;hip,; :ire diHicult to define 
b~· tl1<' .\m•'ri,.:in sy;;tt-111. :\fu-ot inhabit:wts of 
tl11' i,.:kt :in• n·bt1·d to P:.J<"h othPr and familirs 
fn·qu1·11tl~· Yi~it an1l •·at with <mr auuther. lt 
11:1,; ("Ummon to di~tribul<' ti or 7 1·:irfons for 

:'tun! nllh·dions t•> :t ;;in~k hou,d1old. There 
1\·1·re many rhil.tn·n and young; people 1111 Rnng<'­
bp. Durin;.; th1• pl'riod •Jf tlt1• >'lll"\"I'~·, ~l"lwol 

11 a-> not in ,... .,~ic111 and tlu~ d1ildn·n gnu·rally 
phyl'd in !:trg" :.:,roup~. Old<'r 1·liildn·n c·omruonly 
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FIG. S. Children at play; note very ~·011n;; child 
in the group. 

took c::tre of thP :·ouugt·r one;;:, iududing thr 
toJdlcr:: (Fig /.,). 

The Rn11gt·l:q"'"f' drc~s ::i" tlit> .\11wri1::111:' du in 
th<• same cli1u:.itr-, with tlw e:-.(·t•ptio11 that :1 
high\'r f.H'rt'f·11t:1g•· uf thl'lll go b:1rl'font Tlll"y <'::it 
flour, rict' and e:1l!ni·d food,.; iu addit1r1u tfJ ti~h, 

cb.111:-- :me! otl1i'r mol:ucb. Lo{':.il n·gd:dik foud, 
are !imitl'd to eoconut", t:lro tulH'r:-, brC':1diruit 
nnd p:rnd:rnu~ fruit. Thr i"laurll'r:, :lJ'jH'ar to })(' 
W!'ll fr<l and gcrlf'rally are in guod licaltl.. ThC' 
normal pattc•rn of adi\·ity of th(·,.;p pc·op!t', 
whieh is co11u·nwd with coNmut eulti1·atio11 and 
fishing, had hPt'n di"rupt<-d h.'· tht· t·1·1·ub of thl· 
past frw ye:in; . .\t thr ti11w of tht· ~urn•y tlit·y 
had not yet entirely gon•· bark to thl'ir usu:.il 
ncti\·ities. 

Although, :is mrntimwd ahon', pnnl'i' ar<' 
availahlt· around thr housPs i11 the Yill.:ig<', it j,.. 

prohab!C' that d1.f1·eation is eommon in thr brush 
by both childrl'll and ndults. Thl' pr:11·fae of 
morning dd1·ration on the hr:.irl1l's lwl1i11· thr 
high-tide Jim· appears to h:in· di:<appe:.1n·d 
among the Rnngdaprsr. 

JllATH!IALS .\:s'[) MF:TIJODS 

The proePdun·:; usrrl for !'tool e:x:uninntio11,; 
were din·d <·:xami11atiu11,.; uf i-ali1w 111m1r1t ... , using 

• 

the Bl':1n·r1 nwtl1<Jd fill" slawlardizi11g tl1c prepara­
tions, nnd form:di11-!'tlwr to11t·<'11tratio11'. ~ 01w 
stool sp1·eime11 11·a..; t·:xami1wd 1wr p1•r:<o11. C'artn11< 
Wt•rc di=-trihut1·d i11 thP 1·1·t·ni11~ \\·itli tlw n•q1wst 
th~1t spt·~:inu·11" I){· brought i11 tlu· nP:xt da.1· at 
any tinw .. \;;a n'stilt, mo.'t sp1·t·irn1·11-; ll"PrP 1·xn111· 
incd within a11 h1.1ur aftn bring p:1s"t·1l. F.gg 
counb \lf•n· madl' 1111 tlil· lkaH·r prqlaratiou~. 

Infection..; f1iu11rl i11 the t\\·o rn:iit1 ~roup,: 

ex:rn1inC'd an· taliu!:ated in T::ih!t· l. For mo~t 
pnrasitP$ tlw i11eide111·P iu Pxpo-;Pd awl non­
r:xpo~C'tl population,; 11w' elo:-t' cuougli to hl' 
considt·rc·d tht· !'allll'. TliC'n' \\Trc more· infl'dions 
with small ra<·f· E11ta111o~ba hislo!!}lirn and 11 ith 
hook\Yorni in tiw Ji(•llC'Xf>OSl'd group, and rnort• 

infec·tion.< witL Trichomonas ltomini.s in tl1r cx­
po,,.ecl group. For tlic tlir('(' major p:1tho~<·n:­

found thP OITT-:dl inf(•dioll ra tl°~ \\·en•: r'. Jiis­
fof!)fica, IS.2S;; huok11om1, 5 . .'"J•,:;; Trirlwris 
tn'rltiura, 31.:)',;. 

Of tfll' G~l t·\p1.1.~f'd imli1·idu:d", ·10 had eo;;ino­
pl1il<· 1·ot:nt~ of 5'.; or nwrt', and 20 l1:1d t·ou11ts 
of !(·:-<:-' tkrn 5'_.;. ,\11wng tli(' 11011":-.lh>-"l'il illlli­
vidtt:t!~. tlwn· \I L'f\' GO t·a;-;f';-; on 1d1ot11 both stool 
l'x::imin::itions ::ind Pn:-inop!iik c·otmts Wt'rt' a1·:\il-

T.-\HLE l 

Rclatio11sliip of rrirli1i!io11 t-rµo.rnr1· lo i11ft'clio11 
v·ith i11fr.,Ji11//f paru-<il1·s 

---------- -- -·-------
I I : 

II E·q,.-J.;,~rf 1·1 Xonc:\~~"'ed : Total .. (1~1) 
(b'J CO•<>) (112 '"""') I 

I I 
Enta111oeb<1 /;is- ! ______ i ______ f ____ _ 

tolytir-a .

1

'1-1 (20.3)' lfl (16.D) ll;3a (J.,_2) 
Er1lamoeb11 h/.,. 

to{ylira (~mall 
race).. . . . . , 2 (2 !) ) 10 (S. !l) 11 '.! ({i. fi) 

Entumo~hocoli :?.J (:3f>.:?) 
1
:\i) (:11.:5) &O (3:1.l) 

E11dolilllnr nanri I~ (:.'O.:~) 15 (.1J .:l) i.t!) (:?7 .1) 
lodumoehn but-

srhlii ........ . 
Giarrlia lu111l1/in. 5 (7. 2) 
Ch i/o 11111slir 

mes11ili . ...... 4 (5.S) 
T rirho1t1011 as 

hominis .. .. ... 24 (:H.S) 
Huokwvrm ... . .. 2 (2.9) 
Trfrhuri~ 

lrirliiura ... ... 21 (:!0.-1) 

:So p:irasitr.~. ... 11 (15.9) 

3 (2. 7) 
9 (S.0) 

4 (3.6) 

:m (26.8) 
s (i .1) 

H (3G.7) 
:m (:?G. S) 

3 (l.7) 
1-1 (7. 7) 

8 (-U) 

~I (2!1.9) 
10 (5.5) 

G2 (:l.J.3) 
41 (22.i) 

--- --------- - -------------- ------
• TliP fig,urc·~ in p:ire11th.-~l's arc 1wr rent. 

t 
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TABLE 2 
Relationship of eosinophilia to infection with inte.~tinal hclminlh! 

EipoS<:d populatloo I 
Eo~inophilia INo rosinophilia 

(40 cases) (29 ca.es) 
~~~~1~~--~ 

T. trich1ura ....... _ .. 14 (35.0)• 
Hooi-;worm. . . . . . . . . . 1 (2.5) 
:-.·a helmiI.1tbs ........... 26 (65.0) 

7 (24.1) 
1 (3 .4) 

21 (72.4) 

• TLe figures in parentl1e5es a.re per cent. 

l'\oouposcd population I Combined population 

Eosinophilia !Ko eosinopbilia; Eo;ioopbilia l!\o ros.inophilia 
(J.I cases) i (26 cases) I (H 'asesl i (55 cases) 

17 (50.0) 

1

, 7 (26.9) 
1

3! (41.9) 14 (25.5) 

l; i~~: ~ ~ 1; g3 '. t) I 3~ ~~2 ~ ~) 4~ i;2 ~;) 

TAilLE 3 
Relationship of age of individuals lo infection with inte~tinal parasites• 

Ai;e of individuals (yrs) 

0:-i;an.i~m 
l 

1-5 (43 c.ascs) 6-12 (30 casrs) 13-20 (15 use<) 21-50 (56 cases) 51 and older ! (29 uses) I 

E. hi8toiytica ........ 2 (4 .G)t 7 (23. 3) 2 (13. 3) I 15 (26.8) 

I 
5 (17.2) 

E.coli ............... 10 (23.3) 10 (33 .3) 5 (33. 3) 

I 
20 (35. 7) 14 (4S.3) 

/:,'. ncna ...... ....... 8 (lS. 6) 4 (13 .3) 7 (46.7) IS (32 .1) 
I 9 (31.0) 

G lamblia ..... _ ...... 8 (18. (j) 2 (6. 7) 0 i 1 (1.8) 
I 

1 (3.4) 
T. hontinis .. .. ....... 13 (30.2) 11 (36. 6) 3 {20. 0) I 17 (30.4) 8 (27. 6) 
Hookworm ... ..... l {2.3) 1 (3.3) 

I 
1 (6. 7) 

! 
7 (12 .5) 0 

T. tnchiura ... ....... 13 (30. 2) 19 (63.3) 11 (73. 3) 9 (16 .1) 9 (31.0) 
No parasites ......... 17 (39 .5) 3 (10.0) 2 {13.3) 11 (19. 6) 5 (17 .2) 

I I 

• Eir:;ht iodividuals wLose a;:;es were unknown are om1tted frum tl.Us table. 
t Fii;ures in p:i.re::itheses are per cent. 

able. Of these, 31 showed eosinophiii:i, 2G did 
not. \'.11en the incid.;rn;e of Tricl.uris was <l·:ter­
mined in these groups, it was found that in both 
exposed and nonexposed populations more of 
the eo.sinopbilia c:i.ses had Trichuris infections 
than those "'ith no eosinophiliJ. (Table 2). How­
ever, about half of the cases with eosinopbilia 
showed no helminth infectioDB at all 

In 11 of 17 Trichuris infections only one egg 
was found in the Ben.ver preparation. The num­
l.>er of eggs in the remaining 6 rnnged from 2 to 6. 
Similarly, the hookworm burden was low. 

Because infect.ion rates for Loth exposed nnd 
nonexposed groups were similar, the follo"'ing 
:muly.ses are based on pooled results for both 
gTO'JpS. 

T !!.ble 3 presents tl1e age distribution of infec­
tions found. E. histolytica was found in 4.6% 
of 43 children 5 yc:i.rs old or younger. In the 6 
t-0 12 year group, detected infections went up 
to 23.33. The highest incidence, 26.8%, was 
found among adults in the 21 to 50 age group. 

,, - ·1 0 501L 

The other two intestinal amebas, Ernamoeba 
co!i and En.,-fo!ini.::r n:wa, occurred much more 
frequently in the youngest at;e group, 23.3 and 
18.6 3, respect:.-ely, and both showed increases 
among the older indi\idu:ils. Among flagellates, 
the Giardia 'Uzmblia incidence was highest in the 
young children and almost nonexistent after 
the age of l 2. T. hominis showed a high, relatively 
unchanged incidence in all age groups. 

Of the two helrnintbs found, hookworm showed 
a st-eady rise in incidence with age up to 50, 
from 2.3 to 12.5%. J:\o infections were found 
after 50. T. trichiura occurred in 30.2% of very 
young children, 5 years or less, and in 66.73 
of the G to 20 ye:ir group. In the older age group, 
21 to 50, the incidence dropped to 16.13, rising 
again, aft-er 50, to 313. 

Table 4 shows a breakdown of infections ac­
cording to sex, with a further division into two 
groups, less or more than 13 ye:irs of age. Divi­
sion int<> the two age groups was made on the 
ba>is that both sexes probal)ly engaged in similar 

--1 
l 
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1'AllLE 4 

Relationship of sex of individuals la infection with intestinal parasite.~• 

:Male Female 

Organism 

I tl'oder 13 yo:i.rs 13 aod over (49 ca5 .. ) \lod.r IJ yun 13 and O\"tf (51 USC>)' (41 ca..,•) (.l~ cases) 

E. hislolylica ........... 5 (12.2)t 10 (20.4) 6 (18. 7) 12 (23. 5) 
E.coli ... .. . . ........... 14 (34.l) 22 (44.9) 6 (18. 7) 17 (33.3) 
E. nana. .... ...... ······ 6 (14.G) 20 (·!O.S) 6 (lS.7) 11 (27 .5) 
G. lamblia ............... 5 (12.2) l (2.0) 5 (15.6) 1 (2.0) 
T. ho7tinis ....... ' ....... 14 (34.1) 11 (22 .4) 10 (3 l. 3) 18 (:~5.3) 

Hookworm .............. 0 6 (12.2) 2 (l.i .3) 2 (3.9) 
T. trichii.rc . ............. 18 (43.9) 10 (20.4) 14. (43.8) 19 (37 .3) 
No p::.rasites. ........ .._ ... 9 (2'2.0) 8 (16. 3) 11 (3L4) 10 (19.6) 

--
*Eight individuals whose sex was unknown are omitted from this t:i.ble. 
t Figures io pareothese3 nre per cent. 

pursuits up to puberty, but that nfterwarJs 
their daily routines prob:i.bly differed. Older 
m.'.lles had l.igher or similar incidences th~, n 
older females for :i.ll parasites except T. trichi1ira, 
of 'l'hicb incidence was about h:i.\i :is gre:it in 
males. Among younger m.'.lles incidences tended 
to be lower th:tn among young female.- except 
for E. col~ whi:h v.·as distinctly higher nmon;; 
the males. 

The on1y recent information available to us 
on inte,,tinc.l p:i.:asites in the :'.\Lrsh:illt:'>e 'l\:tS 

from a survey performed by the l\ledical De­
partment of the U.S.S. \\'hidbey iu 191S-Hl50. 
This report is deposited at the Bishop ?lluseum, 
Honolulu. Sug"-r flot'.l.tion was used to examine 
the stools and this m.ly account for the rather 
low incidence of protozoan infections found. 
In that survey individuals were ex:irnined from 
many atolls of the Marshall Islauds, but the 
over-all picture for helminths was similar to our 
findings, n:imely: bookworm, 6.83; Trichuris, 
11.0%; and Ascaris, 0.33. 

DISCUSSION 

Although differences in incidence of v!l.rious 
parasites occurred in exposed and nonexposed 
groups, there is no convincing indication th.lt 
radiation had anything to do with the variations. 
In most instances differences can be accounted 
for by sampling errors in the rel::itively small 
number of cases studied. In addition, the two 
groups are not precisely comparable. The non­
exposed "control" group consisted of individuals 
who lived oo different islands Lefore joining the 
exposed popubtion of Rongelap. Environment:i.1 

5 0 I 2 ·1 -i I 

sanit:i.tion was not necessarily the same for th• 
two groups. 

The environment on the corn! atolls and th· 
customs of the inhabitants are such that it ~:.l 
not cxpE·cted that any trematode or cestod· 
infections would be found. Hmvever, the com 
plete ab~ence of .1,,caris ifl the face of n 34.3<; 
incidence of Trirh11ris was unexpPcted. Lif, 
cycle" of both tht'~e nematodes in the exterr::i 
environment nre such th:tt they are frcquentl: 
found top:l;"U:cr in other nrcas. The b:~tory o 
Marsh:.ilk~e ::ssociation v.ith other peoples 
Europeans, J:i.panese and Americans, m3.ke 
it likely that they Jw.ve been exposecl to As,-ari\ 
Thus, one is ktl to the possibility that the rxter 
nal em~ro;;ment on Rongeb.p Atoll may b 
unfavorable for Ascaris c\·cn though very suit 
able for Trichuris. W c were not succe~sful iJ 
obtaining stools from any of the few dogs 01 

the isbnd in order to check for <log ascarids 
Several dried pig dropping:! were eX.'.lm.ined a 
one time and no Ascaris was found in them 
However, in the absence of more epiclemio 
logical :ind experiment::i.J information, one cat 
only guess as to the reasons for the bck of Ascaris 
Soil moisture, salinity, pH, porosity, etc., ma~ 
all phy some part in this unusual picture. 

The fact that half the c::ises with cosinophili: 
showed no helminthic infections at all suggest. 
that there were other significant factors c::msin1 
this blood picture besides parasitic infections 
On the other hand, the greater incidence o 
Trichuris among patients with eosinophili: 
than among those without cosinophili::i., indicate 
that infection with that hclruinth was prohabl: 

I 

l 
I 
I 

' 
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3 
contributing fact-Or in the incidence of eosino­

philia. 
It is oi:l\~ous from the high incidence of parasi­

tism in !ill ai;e groups that fecal contamimtion 
is \\i<lespread and that infectious begin to be 
acquired early in life. Although individual 
I\IarsLallcse are generally neat and clean looking, 
their simple &initary facilities and rural life 
make it likely that fecal contamination is a 
coutinuing affair. The concentration of Giardia 
in childrrn co;1forms t-0 the usual picture for 
the incidence of this parasite. It would be un\\ise 
to ascribe Fpecial reasons for differences in 
infections hctl\ ecn the sexes. l\ot enough indi­
vidu::ils \\ere examined, differences show no 
simple p:i.ttcrn, an<l the unsettled living condi­
tions of tlwse people durir::; the past few years 
urn:!· ,ubt·:-cily has upset their usual daily routine. 

The findin;;s of the l".S.S. '\\1udbcy arc simibr 
to ours in the almost complete absence of Acsaris 
and i:i the hookworm level. We found about 3 
times as ms.ny Trichuris, but this may h:i.ve 
been <lue to better exa.m.ination facilities and 
opportunities. The low incidence or Ascaris 
on the:oc r~lands contr::ist with the high rates 
reported by tbc \\'hi1:ibr:y for S:.iip:rn (4·1.27c) 
and Pabu (1G.S%). It would seem tliat :t real 
biologic:.il phc:11omenon is in die:; tcd by the 
Ascari~/Tricl,u.ris ratio of the ~farslu!lls versus 
tlic rest of the "nearby" islands. 

S1''.\Hf!i.RY 

1. A rnnTy is reported of intestin.'.l! p3rasi­
fo:m occurriug i;1 W Marshall Ishtndcr~ exposed 
to radio:1ctive fall-out four years pre\-iously. 
This is compared \\-ith p:irasitic infections oc­
curring in 112 nc,ncxposed ~iarshall Isbndcrs. 

2. l\ o significant difference was found be-

tween the two groups. The over-3ll rates for 
Entamoeba histolylica, Trichuris trichiura and 
hookworm were 18.2, 34.3 and 5.5 per cent, 
respecth·ely. No other important parasitic patho­
gens were found. Infected individuals generally 
had low worm burdens and none of the amebiasis 
cases showed clinical syrnpt-Oms attributable 
to this infection. 
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