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1. Attachedherewlth for your inforamtim and rehnti m are copleu of

radiological surveys made on certd,n Marshall IslandAtolls. The surveys
were conduotedaa a resultof contaminationdepositedon the affeotedatolls
by WtAVOShot,@eration C&X&, @red frm a reefapproximate@one and one
halfnautioalmilesscjuthweetof Naim, Bikini Atoll. BRAVOShot tb was
345 =bra, 28 February 1954.

I

t 2. Whterand aollsamplm were ahi~ to the Heal#hand SafetyIaborf-
~ tory,New York Operatims Offioe, Ahiaio &erm Couuuiasion (Attention:Mr.

HerrillEieenbud)for analysiu,-
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To: Cuuamder
JointTusk Foros
Am 187 (HOW)
c/o PostaashrsinFt’anoisoo$ Oal.uornia

,.

1. k oomplbnoe with your oral instruot$ms,the Udda@&@ed VisitedIJICIR
and AIXDKAtolls, JMO Mand and MEJXTIslandin the E&em hshalls between
tk period54 March 1954 fOZQ& purposeof collectingSOilad inter -s and
measuring levelof gammaradlatIon presentat thoseplacesIn c~eotlon with
BRAVO. Themiss~ consisting of the underalgnedand a &rsh@me interpreter,
Ian Iakapan,enharkedon the US BEWAW (DDE@9) at Kwa$dein, visitedtk four
sitesand returnedto Bll&i, wherethe reminder of the ttip ,toWwetok.qs POXV
formed by PEW ‘Rmrefollowsa detaileddisousslonof the flt@lngsat eaeh~oca-
tion:

as LIKIEPATOLL. The samples were taken on LikiepIsland,whiohhad the
largestnat$vepqmlation. Accessto the lagoonwas galaed tM@# With %SS.
Poor lightat th end of the day and numrous coral headqnecea&t@ed anoherimg
about4 miles from IAkiepIsland. l!ripin was awls by whalsboa~‘b foq
MO-. A intersamplema takenfroma largecisternfed from th x of the
Catholioreotory, and earthsampleswere taken from randomsp@ about isI&d

Ywhichwere unsheltered~ trees or othergr~h at a~te~ 06CQ~ , &rCb
1954. wdiation readings were talm witha MX-5 instrument between @@ W~d W
~ and ShOWSda ~ of 3 ~~tgm per hOWC No VarbtiOMS ~++t~
readingwerenoted on clothingor barefeet of individual. AQoordbg

e
aocoailt*

receivedby Bishop Feeney,S.J,, the po~tion mas greatlyexoit@ by ‘& ~
and blastwave,tb latterwhioh re~edly arrivedabazt 30 minUtes s@seqtxut
to the U@ flare. Aooording to BishopFeeney,churchattendancema great-
stimulatedon tb @y of the test.

b’+ Island. TMS locationwas reachedat UOO 14,6 Maroh 1954. R
consistsof a sma hea~ woodedislnnd,surrounded~ a‘-llnecoralreefwith
heavy surf on three sides. Therebeingno plaoefor Ia@ing a tialeboat,perxaac:
and equipuentwere transferredfrom the whalsboatto the reef by a one mm zubber
raft. The undersignedtransferzwdhimselfby miming. The islandprovedto be
uninhaMted,and report+ is a sea turtlepreserve. Turtlehuntersereoted
severalhouses,a rain brrel of which provideda water sample. Earth GKUI@8U
were gatheredat ranti from open meas, Including me of beachsandabovethe
high tidemark. The partywas led straightacrossthe islandand back to the M
@ area da the beach,k orderto verifyits uninhabitedstate~ &lmplCs WON
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SUBJECT: Reporton Soil and I’hter SamplingILlssion

collsctedat appmxinmte lXXlK, 6 lkm~h 1954. Instrumnt readingswithtie AIx.5
showedamucimmof3mr $ , howeverthis ms nd consideredreliable,sinoea
highermale showeda lower reading.

‘“ %4- The shipreaohedthis atollat approximatelyl@O M, 6
lkwoh 1954, md s ly moved to an anohorage off Ailuk Island, the most heatily
populatod. The lagocn has not beon swept, and numerous coral hinds and pinnaol.os
prtided considerabbhasardto hip nmmment. The landing~rty movedmhcm by
whaleboatwithotidfficulty,and again obtainedinter samplssfromthe xat pron&-
ent clstmrnand soilsamplesfrom mndom unshelteredspots. Redngs with the MlC-j
showedapprodmtely 3 mr/hr (off the 2 mr soab). An AN/PlW27E showeda high
r=q of 7 =/’&, howevor, on a difforontmale a readingof 12 or 4 mr~ was
obtained. The U-5 reading is probablynearestcorrect. No dgnifkmt varlatiom
weredetcctodon barefeet or clothingof Individuals.Samp&s and readingswere
takenat approximate@1700M, 6 Mrch 1954+

d. MEJITIsland. This sir@s Cod islandis also surrounded~ a roof,
‘.s is JEW), but landing-s possiblowitha whaleboat,&o to an areaproteotodfr~”
ho surf. The isti was foundto bo homily popu&ted In view of its sise,tho
>otalnumberof peaplebeing327, accordingto the islandnmgistrate~Soiland
water sa@es wero taken as in the previouslydesor~bodmanner,at appro@mtm
1300U, 7 Mm% 195&. Roadingawith tho A(%5 showedmaximumof approximtelg3
mr~ (offthe 2 male, buta~to~ 1.5 on the ~ soak]; the ~ l’oadir’.
with a FZIR27 E was M m~. The true figuro-S pobabQ sonuwhore betmon the
two.

20 CONCWSIU?S. Low level (Iaesthan 10 mr/hr)radiatti meamraaats with
fieldinstruumts of tho type used arc M@@ Unsatitiactory. Qlo U-5 and thrm
AN@DR27 B tistruments all showed wido~ variant readings on differeotmales,
and variedamng eaohotherwhen exposedto the sameradiatAm= An A@DR ~14
Pmmd oompleh~ usekss nut holdingto sero ovenafter an hoursmm-up, and
also showingwidelyvarknt readingson diffarentmales.

3* IuKmQmDla~S. biding parties In islands such as ~ and WIT should
be protidadwitha rubber6=am or &man gmmmtl,o boat,to protidogroatq 8af~Y
to personnuland g@pmo@. Thiswfl pem&t landing@eotly cm livecoralreefs
with loss dangerof the boatbeing stow k. shl~ as~ed to suohmiseions
shoulddraw suohoqui~t priorto dqmrture.

\-

4. Tho successfulaocomplishmcmtof the missionms greatlyfacilitatedby
tho titarestand enthusiam of the Cmmnding Officerof the USS I@&Ui!Y,(XR L. H-
iilford,USN,and his officersand mm. Their materialccntrilxtlcnsmm necossar:r
to the misaim, howovgr,the my wl~b~ suggotij.ms and assietme h mluticns

of problemsprovedinvaluable.
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SJWEC’N Reperton ‘SoilandWater SfunpMngMask
#+@

L k C-CO ~th YOW OIXL*mUons, tho Undersigned*ted WOtjO$

WilmbJ UAodap, Wotho,M$m Atol18in tho llardmllIslanda5 through 7 Maroh
1954 for the purposoof obtainingearthand drinkingwater samples, and of masuF-
ing gamm cay doso mtoa, and a3so ~hookod tho radiokxl c~tion of tho S.S.
ROQJEon ita arriti at Mjuro 7 Umh 19540

2. Tho first four atollaworo viaitodby Mmhalloao $mtorprotorTala@xi
and tb writerby mariaof an UF-1 amphibiousatioraft. Ma@ro me roaohed~
C-47. Erikub might havo boon omitted sinoo it was not Inhabited,Ming pmporty
of tk Wotj9tribowhiohgoosthoro onlyoooaabnallyto gathercoprao (Ma wls
unknom untilaftmr tho fit. )

% At - aton, only WI principal inhabitedidand was d.sited. At eaoh
vidtod islandan effortma mado to aomposoa roprosontativesoilavorago by
collmting into a ahglo oontainoramoral 6amplo8,oaohapprdmtoly me aquar’
foot of area and one inoh depth. Water aamplosworo collnctodfrom tho princi~
soumos currentlyin uao. Tho gamnmdoso ratesaro avoragasfortho inhabited
aroaao

4. WXthregard to GO*ti minor diaorepanoiu botwoon tb aurmy @hod. ~US”
kby Major R. D. Oroa and tho titorj It ma origimlly plannedto perform’* T r

$xintly, and when it beoamo adviaablo to soparatoand mumy difforontatolls, no
tim remind for diaouati of detailsof toohniquoa.

,.

5. --ray doeo rates on .Mbtjoand on Erihb am -ch tho amrago of =-5
and AN-39 avorago roadlngs whloh agreedroaaonably w?U Tho MX-5waa,Wdcf
inoporativo *on tho rubber Wo raftWAS awampodby surf@l”tho f$ratatttiy@to
launohfrauthe boaohat ErZi@? ;F’ol&wingtho ?btho -y, tho “*39 do+@@pc?
a tomporature-dopmdontreatii@ of 0.4-2 mr/hr, so tlwk lat~rqxulingaih ~h
rangoaro of very chabiousr+abilityg

..‘.:

6. Tho following tabuhtion ‘mumarizoatho atull aurvoy. S tu Sou, W ia
Mtor Sam@:

AT(U ISLAND DATE TIMB SAMPLENO MR/kR& SAMPUNG

S5 3*5 ~b, -Ch, 3~fi” “
age, l-baok -e ●

W6 ~ well. pins ~ oatch basin.

S6 1.5 mr/hr. l-mid-dUage, 1
m pathto beach. NO ti~.
ants,no watersupplyfound.
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ATOLL ISLAND

MAIOmP KAV!N

VKmo

lAJuRo ULIGA

DATE

6 abr

6 Mar

7h

TIME SAMPLENO

w 97

w

1615 S8

m

1200 S9

MR/kR& .SAMPWG

1.8 mr/hr, 2-viUago, >path
to beach.
Y?oIlwater.
From catchbasim

0.8 mr/hr, 1 by WOW, 2-mid-
Villago.
Ml water (norain in Catck
basin for 2 m.)

0.5 mr/kr, k frommar Addn
Bldg.
Tap water.

7. PacificMicroncsiantic S.S. WWW. Uaste;:Lawrmcc Blanc,h- ~:
Guam,”iOft-EbOyD0840 M on 1 March,~tcrod cbol to UtirikIagoonaboutlZOOi
on 2 bch, ~d anchoredti Iagoonat 1524~ a 2 Wrch; ~ at *$uro (-a
1s.) 163(u cm 7 Urck. Readings(mr/hr)afterdocking:>3 insi& 4 dock stnc
turo,M on open deck,.5-8 in sleeping qudxm on qbr. dock,_30 on rope and
Ccmvase ~ior ~dktiOXl 10Vd6 C’.nKlOtbO OStilXltOdkOll~e Of ZVdl Oqlldb ~d ~
certaintyaboutwhen deckslastuashod, Lasterwns advisedJtohave..deukawashed
down as som as convenient.He was told thatthe aot%vityxmld not hurt .anyenc,
but th+ $t was undesirableto have it aroundlongerthannecessary. -

e. RECWkWMTI@~ : ~turo @sits to Mikub and ~Obp shodd M b
attmcd by UP-l OJOOOptunderconditionsof groatorurgmcy. Tho *torfs @or
~i=e h suchoperationsis very Mmitod, but fromhis cm obsorvaticnsplus
tho rmarks made by thosebottmrqaalificdto $adgo,it ap~s thata fa$rmow’
of riskis imolvod.

9. Especially notablowas tho verycooporativoattitudoof the Navy porsonw
at &a Mloin and tho MarshallDistrict A_strative Officus at ~uro ~ SUW
Pm’@ this U&!d.cm.

1 Incl:
MnrshallIslandsAtoll
_hS collectedby T.
white,%7 March 1954

~t# T. N. Mldto
DR. T. N. VkH3!’E
HoelthDivision

N. L2Z

2



WHAIL ISLANDSATO~ SA?APLESCOLLMXED BY T. N, IWTE. 5-7 MAR@ 1954

&rth saqlos wore collmtmd as follows$

At eachiShlldvlsitcdsovoralsamplm wcro ~ and @ ill’tOtho sam
ono-gallon“ioo-oroam oartonn. I%wh samplo (Lo* each CU@JUJ) appradmtod onc
squaro footto a depthof ono inoh. The nunborand locationsof tho samplm wore
solcctodto roprosont,as well as couldbc @dgod, an averageof the arms used
by the lmhabitants,aftertho samplm mm mixedIn the cartom ‘Ar@M tmt ~rc
unusuallyshadedor undwdod by treesmm avoidod. ~o largoapcbblm~ in tho
compositbroprosmntcoralgravelfrom Main strmtn throu@ tk Village.

W&or samplm woro soloctodaocordingto tho principalsourooin currentus{>.

ZJcbsuro 1

,
/
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SUBJECT: Radbbgiod

m~ TASKWIT ~
TaskGro 7.1

Y~ 187 (HOW P.O. Bcm 8
c/o Postmaster

* Francisco,CQifornia

12 &h 1954

L Aoknowldmment

Tho 4mubor8of tb mmmy teamwish to O%presstholr
Cautain.officersand ~bors of tho crow of the USS BIICH@lS

by Lstavu

.-

SUEVCY. LT wti, tk btlvo oftior~ or~~d ~ tho o~rat~~ ~ Uo
boatparttos,and it =S only throughhis personaldirootionand participation
that it was poesibb to carryout the sm@ boat surwys underoxtzwm~ difficu”
caxlitiona.Smoe most at tlm lagoonrotorsworo not navigabloby a DDE,it was
nocamary to mako long boattripsIn high seasand land m trickycoralX’O@JO
That It uau possibk to make,withoutmishap,a dotaUodsurvcy&flw -
scparatodatollsin the coursoof throodays with x t~ b-ts ~s =g- duo
to hls efforts.

2* Introduotlai

Tho HUiVO Shot contamlnatoda nudxr of atollsin gom~ oaatwafi
dtmction fmm RikAnito mch an actontth3t it bocamonooosasrytckuvaumta ttw
nativopopulaticmsfrom Ibngelap, .Uin@nIN and Whti Atil18 d th **
persannelon RcmgorikAtolL FollowingthisevacuationCJTF - orgz@-d t~
subjootdotaibd radiologicalsurveyof the atollsto tho oastmrd Of -
(Wf. CJTFSEVENMiwotok O@OOZ). The &tu from this ourvq woro rqai.rod for
tho followingPurpoacs:

a. The evaluaticxlof the miiatiaa c3ffocts on eVaCUOOSO

b. Tho estimationof tho olapsodtime bofororOOOOUIXUWYp

c. Tlm ostimaticn of MO realdual radiation offoota of Iargc-
surfacedotcnations.

k comoction uith this survey,teamsfromvariousTaskGmup$ and *O
W, Tmuk Torrit=y Roproaontatim,roturnodto tho atollsto socurothe
cvacuatodhabitattia, serdco militaryequi~t, and otifi d~~ta= **
W*Y*

3* Operational Schodulo

8 March-0800 SUvoy tom rondozvousaboardUSS NI@IOLAS(DW M9)
in ROn@ap IAgoon.

~_

@u&
t



8Maroh-UKI0 -

9 Maroh ---

9Maroh-lw -

lo Maroh-u30-

.

llMaroh-cmo -

12&roh -0800

MoO Twopartiesin mill boats mrmvd Uving aroaa
on ~Okip Islandand oastornhalf of ~Olap Ato13-.

1130 Two partiesin amll boatsgroooododfromtho IXX:
whioh =s stationod outsido Utirik Atoll II@ survqmd
Utirilcand Aon Islands,tho main islands of tho Atolls

,=.,.>,

1700 Ono partyin a qall boat Ian@”-* tho outer
roof of BlkarIslandand surv~tlxi’ M, tho only
largoislandof BikarAtoll. .,‘-........*.,=.?.

llm Two partieain sglallboatsproooodoq
w

thu lx}
whiohwas stat$onodoutsideRongmik AtoXl~a ,.”qurymy?
Mm@& _ (MtXXWthe ti~ F@c~4 s ~ts ~d ~c~”
statlmod)and tho otlmr@portant islandsof tho Atol

1900 k ~ies in afdl boats pmmxbd fromthC 22
whichms statlonodoutsidoAlln@ao Atolland survc~
the 5nhabitodislands.of tho Ato%l.

#

~~ h ~y’ in a - boat aurVO@d thO northwoti
Orn islmds of ~Obp Atolland om partyxbchock)d
tho llvingareas on ~olap bland and ostabliuh6d a
roforonoo looation for futurodooayrnoasuro@nta.

Surwy team arrived Riiwotok Atoll via DDEo

4* Tho folldng porsonnol fromtest projoctain TG 7.1$ TU 13, uctr?udas
nmbors of tho surveyt+ ‘+

Horbort SOOU, Jr. lv-~ Sta$f ‘
RichardRast Pro$lot.&l
RichardSoti Ro@t +Sa
V’kllllmrStropo Pro@ot +504 .:,

,,:,
ThO USS NICIKLAS(~E 449) SUp@iOdboatcms do~ tho **
&ink, lkocutivoOffioer,for surveys.

5. ,,btrumntaticm

IWiac sot AN/FDk39was sclcotodas tho instxummt to bo
cduot Og tho ~. Mm (5) -h of W’PD%39 Woro tib=t~d

of LT CMfor(

used in the
withan 80

OurioO@ souroottit~four hoursboforodoparturo~ mo d~ra~on fic~od ~:
zerovariationbtwoon inatrumcnta- any scalo. Upon crosschockingthrco of
thoaoinstruments,(a pointof aotualsurvey)in a radiationfio~ Of 0*3~ rfir
it was fomd that all thrm iMtmumnt 8 gave tho smm I’oading.

Thoso mrvoy rotorsworo subjectto prolonged
time @ -ss (totho pointof ma wa~cr sP~*
and oontinualroughhandling. With cno acooption,all
efficientlyfor tho durationof tho oporaticm On tho

uso underadvorso condfi
mor thomt, ~t d~po~tt
instrQIIKxlts Oporatd
find &y it ms found
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AtollsContaminatedby BRAW)

that CM surreymotor couldnot bo proporlymm adjusted. Tb fourrodning
AN/PDR-39,stilloporatodofficiontlyand soomd to be in good working ordor,

6. TIWavoragoand nwrlmumgama &so ratoamedM@B@s”MM vaxdmusislanf”e
of eachatollaro plottodIn Figures1 through5. All moasuromntsworofmdo at
mist heightU1’dOIMotho~o tidiOdO& ThO mximuM r@in@Y do not indudo
masuromontsmade with tho Mrum& n- to a contadmtod Surface.

Dotaikl SWTOYSworo =do of all the Mmbitcd looaUtio8. Ts@o~
readings aro givenin Tables1 and 2 for tho nativoVU@O of M@Ap xd~
and the IG 704 C- on I!hiwotakI*& ~ gono=ls tho -a ~d tho -
appoarcdte have slightlyI.oworavorago dose ratesthan &o romahdor of tlm
island. This oan perhapsbo ascribedto differentgocmotryof tho contamination
and to dightly groatorpcnotrationintotho 100sogravelin tho nativovillagcsv.
Tho &so ratesinsidotho natim huts appoarodto & almosttho sam as the doso
ratooutSide. Tho dosorato in tho mid~o of the militarybarracks,tonts$and
8&CkS =S 3/3 to ~2 tht OUtsido. This roductti 1S pzmbabw hrgo~ - ga~t”
offoot. Tho doscirato foiloff rapidly~ *O Mach belowtho ~ tt~ -r~
Thorowas no ovidoncoof rainwashimgoff tho cent-tod =torid. ~ f~~
on tho windwardal&s of the islandsappaumd to bo sMghtly abovoaveragocon-
tamination.

TYPICALREADINGSIN RCNGELAPVIIZME -8 MARCH

Locatim Dose Rato (m/k)

375
ZO$%%g$-go) . ~ .*
Near central cistern 300
Near southorncistern
Nearnorthom cistern 350

TYPICALREAD1N2SIN CAMP 9N ~IWETQK IS. -3.0MAFUX
*+ =..

outsideMse InsideDoso

- ‘-- Rato (m/)lr) Rate (mdl’’lr)

EniwoiakIda&l” (avmago) --
Moss hall
Tent,Od@ of main C- 270 175 *
Iatrino “-260 160
Sloopingqyarters 2&
Dispensary

wlJl@
-“

7



—
Radio9tatbn 3.60
WeatherStation(N end of island) %
mo$ 6,6.station (S end of idand) 240 .-

In orderto etite the rate of decaybetween8 and 11 March,the follow-
ing radSaticnnwasurementswere takenon threedays on Ron@ap Island:

Central llving area (village) 280 mrb 170 Mrb
Southern most cistcm 220 mr/br 145 mrb
Roof of cistern(Southernmost) 24.0mrl%r lf#o ‘mr/b
Gxwnd (contact)clstornemoa 220nlr/llr Ilo mrb

7. salnPle Collections

Water samplesmre colloctedfmm the mtcr suppliesof au $ahabited
areas. About two quartsof waterwere transferredto a pol@hbno bottb at
each alto. Thesowill bo turnedovorto tho Now YorkOporaticmsoffice,AEC f-
analysis.

Soil samplaamm coticted at all inhabitedarms and aZsoet sovcra?
Unlnhatdtedislands. In colhoting tho soil eamplosa ono foot by cad foot
sqww was matim the groundand soilto aboutono inch of de~h was romovw
fzwn the squareand transferredto a cardboard container. Tho pzdfmry SMIPbS
will k tuned overto the Now YorkOperationOffice,m, for anal@s, and
soamsmalhr samploswillbo ~by Pzmgrqn20f TUl&

Wed in Tablo3 are the aamplastalmnwith tho dose ratomoasurod..
at waistheightat tho location ~ero tlmy mm talen.

TABIE3 - Sm

Sam@ No. Atoll Island ~ W.,

IF Ron&lap ~+i8 @ tiRongelap(Northend) ..-
Ron@lap ROngelap(Centerof Vlik&)+j 8 M@ 280

$ Rongelap RongngnggelAle northof
8 Mar w

4 Rongelap Rongelap(nearSouthcistern— ci d.ilage)g Rongelap Eriirippu
Rongelap lhiaetok

F Rongelap KhbelJ@
m Utirik &irik
9 Bikar

u) Rongerik R’liwetak
U* Ailin@ae Sifo

*~~ ad~t~l - ta~ for ~~~

13Mar 220
ehr 2200
8 Mar 900

8 Mar 2000
9* 40
9 Mar MO

I.olSar
E

by &O@?~ 2 of ~ 13.

&

* ~,-
W
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SasmleN.o. Atoll

1 ~g
2

3 Rongelap

4 Rongelap

5 utlAk
6 Uttilk

7 Rcngerik

WEER
L9Ja!2L Q8&s Mr/kr

Rongelap(centralcistern) 8 Mar ~ -
Rcngelap(Northpart of
willage) $&r . w

Rong;~~Ndhe~kt
$ M!@:’~‘;*

llong~a~njsouthexmmaut .

8Mr”~
Uttiik(cisternnear church) 9 kr “l@
Utirik (cistern at southof
-e) 91km b

&iwetak (Distillationwater)30 ?&m 2J@

In additia to the above,a aamplaof foilagewaa takenat th windw-
ard side of BikarIsland. The radiationfield was 180 mr/k cm9 M 1%4
at this pdnt.

80 Conclusimsand ~C~ datlonq

a. The mdiologicalsurveyprovedthata largefieldsurfacedetor.-
tion can produceextremly serious radiological contamination ever a dlstancc
mom thanM MUSS dmnwind and importantccntambtion about250 milesdomr
WM.

b. The centerof tb mntamimaticn patternfromthe EMVO ‘&ot lie:.
sawmtwt north of Rcngelapmd RongerilcAtollsand probaMy not far from n k~
betwem Bikiniand Bikar.

o. ALthou@ the f~ was seriouscn RongelapIsland~ted at
the draw SOtiheaattip of the ato~, the cataminatim was aboutten -s
greaterat the northsideof the atoll,twentymilesaway.

d. TIM cmtadnetti decreasedby a factorof about @t ovorthe
damwind distance of 50 miles between Ran@ap and RongerilCO

e. Wandard military flsldhousingprotidesa si~ifidantdegreeof
protecticuto perscmnelinside.

f. The AN/lDI&39 proved to be a very diafactory instrument for
field surrey work under rigorous etvdronmental conditdmns.

g. A singleIX)Ewith tw (2)whale boatsis not a ecm@etely eati~
=.factorymethodof conductinga broadmliologicalsummy of the type #u*
complete& Futuresurveys should considerusingvesselsca~ble of entertig
mom of the atollsand of handlinga hdic opterand severalsma~ boats.

L Rad. SurWy R.ongelap
2. Rad. SurveyUtirik
3. Rid. Survey Bihr
h hi. Survey Rongerik
5. Rid. Survey Ailinginae
6. Summry of Rad. Survey
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