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Part 1. Organisation -.mi _J)&rsonnel.4!' 

During Jlq' l94S ob.servation.s and collections o! aqua.tie specime_ ns 
• • ' • •4 •• • • • '. 

were made at Eniwetok. lollovd.ng the Runit Island teat the marine Qrgardsms 

collected t:rom th~. shallow water of the reef north of the test site wera 

fl.own ba.ak •o ~- APPli8d F.1sheriea. ~atory:, ~varsity o! Washington, 

for $V&l.uation ot the contamina:tion. .A. report ot the tindiiigs ot this stud:y' 

was prepared .. ( UDFL-1.8). 

J.. eecond. collection ot biological. samples tram. the Ermretok area 
. ' "' . . ' ~ 

waa -~ be~en JuJ,r 2l and Jul3' 30, 1?48, attar the c:o_mp~~on ot_the 

field survey o£ Bild m • :rho time intarval between the two collections .. . , ' ~ . ~ . ' ' . 

all.owed absorption of active ma.taris.ls from the bomb bllrst to become manifest . . . 

in biQti.o Q'lltema. 1'ha Enilnttok resu.rvey- of the summer ot 1948 was thus an . . . 

extension ot tha BUd.ni study'. 

Orea;nization 

The radiobiol.ogica.l resurvey of Elliwetok 1"a.3 a. aontimlation of 

the cooperative research effort of the Atomic Enerw Commission, the 

*?bis report is based on work parfon:ied under Contra.ct ?lo. W'-28-094-eng-33 
rlth"the Atomic Znergr Comnission and in cooperation with the United states 
Navy. • , 0 -- -¥ 
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tJaited state• Navy and the ll'li.versiv of 1'aahington. J.t !!n:bl8tok. ~ ... . ... ·'. .. . ·-· .. ' , ' ....• ' . . --- ... - .... ,,. _,. ~ . ' . ' . . ,. ' ..... .. . .. -
tea 1tba" .tanctioned. so at!K>Ot~ at Bildni ._. joined b,r the United Sta.tu 

.A:r:rq detachl:~mt under the command of Major Norman u. Qaist. 

!he Ariq ~ a shore .station on 'Sltbretok am provided 
c,• ' ,.. ·•., .L -·' • 

mat\T f'acilities that greatly' expedited the '~191 program. Especia.J.J.T 
• ' I • ..., --~ . • 

. -- ., • .:. _. -~.. . •• ~ • _,,.,. ·'1 ... ... • 

belp.fUl wre th~ transport f'acilit:f.aa P1'0'f'idad by the air force bued cm 

~- .)· .;,~-. ·: ~. ".' ·: _" ~-·· . ,·_:\ • __ 1'····.«···+,_ 4 ,. -...· - "'. •. ~- '~ ' 

the work at Eni•tok. This group was mde up o:t a mnnbeit of e:x:.pe:riemed 
, . 

•·· "'.· 

With the completion of the field portion of the pro3ect \he •borrowed" 

~somiei 'wera rek:-ned to their~ eta.ii~~. ft.le avalu.ation qt the 
abS'O'l."bed radiation 'involving pre~tioit dt sampl.8s, c()Uhting the a.ctirlt,-, 

" .. . . t 

organizing the data, and writing the reports has been the work of the 

regular members of the .4,pplied Fiaheriea Laborato17 •ta.ft. 
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3::SECRET § ·· · . 
Part 2. Evaluation ot the Counts ot Beta-Gamma. ActivitT in Fish Tissues.* 

Collecting Jlethods 
... 

The aollaotions were princiJXi,l.ly' of reef fish btLt were ~PPlemnted . ' ' 

by a terr specimens caught by hook and line. 1hG majori~ ot oolleetioll8 
'. ,, • ,, ' - '!.:; ' • ~ ' '~ I' • - . .... . '" 

were made chring low tide periods on. the ··Cor8l.,. ;f~ in. selected spots llbent ·· 
, ~ - Jq~ ~ ' ' 

the fish were most e.bw:1d&t,, wdng £inely ~.~ia root mixed in the 
- till .. i. 

water to ~ the fish. In tho warm 'Water, the s.ctive iD;gradient in tJ:le 
derris root, rotenone, stunned or ld1Jod the fish with.in & t~ ~es. As 

. ·- .. , .. 

the fish 8l1Ccumbed to the poison they" were collected by band or dip. net. 

Collection• were tram. waters ot a depth ot 10 feet or less, usually four to . 
five teet. 

§apPl:' ng Areas 

During the 10 days the resurvey party worked at arl.wetok colleotiona 

. ~·.'~. 

-· - ----- ~ ~ 

of material are made at six major collecting stations. Qt the six stations, three-
, . 

in the vicini.tT o! Runit, Biljiri and Bogon, were al.ong the northeastern portion 
' . 
of tho atoll .rill near the three test sites ot Run.it, Aomon-Biijiri and F.ngebi. 

The other three major collections -Rigili1 Igu.rin and J'aptan- were !'ran areas 

seven to fourteen miles removed and where it was expeoted the contamination ·. 

would be slight or at mst very much reduced. 

In 'addition to the six major collecting stations. material. was 

gathered as available f'rom anchorages and adjacent regions. . -
In Figure 1, a. map of atl.w,etok A.toll, the root collectin.g areas 

' , 
are marked with x• s. Other. fish were caught by' hook and line oil: En.:brotok, 

l:ir:ln:fan am Engebi Islands. 

* The outline of this report, in general, tollmrs that of the l94S Bikini 
Report, 'OiYFL-16, and where a.pplicablo, sections or parts thereof, have been 
repeated. 

, ,.. . ~ . 
- -e# !_...,,; 5 4 L ... ~ 

i " ' 



Figure 1. :::SECRCI 

NORTH PACIFIC OCEAN 

MARSHALL ISLAN>S 

ENIWETOK ATOLL 

l&LANO 

l!.'NTR.4Xrf 

!~Q.. 1n·· 
wwi..· PASSAGE 



Dato of Collection 
8 SEG!!fT 2 

· July 22 to July 28, 1943. 

Groups Sampled 

A3 at B1 lei ni1 an attempt was made to collect at each station the. 

mst common fishes that were l.ikaly to be distributed throughout the a.toll. 

At five or more stations the £ollaw.ing fishes were collected; cardinal, ~' 

crouper, parrot, squirrel, su.rceon, wrasse, eel, goa.tfish and llz~ fish. 

Less than £iw samples 119.re collected of the .tollcwing; butterny, mackerel, 

nounder, p:Lgt.tsh., tuna, sigani.d, goby, jack and shark. 

Number of Samples 

The collections were divided i..."lto two parts, sim11 ar as to number, 

size and type of specimens. Ono part Tla.S used trash in the field for preparation 

of samples While the other was frozen and returned to the laboratory before . . 
sa.npl.es were prepared. A conparison of the counts of the samples prepared from 

fresh 3nd from .frozen speoinens was made and although statistical analysis was 

not feasible, tram examina.tion of Figure 2 it is believed that the difference . . 

is not significant. (AJ.30 see Table m.) For an exact comparison the 

samples should ~ of the same tissue, £ram the same species, and collected 

in the saIJ1':" area. By these standards there lfOUl.d be only a. raw samples tor 

comparison. To increase the size of the lot for comparison the samples were 

gro"ilped by species and by tissue and c·orracted tor tissue to bod3' ratio to 

give the total body count per Id.logram of fish. !bis value plotted as the 

ordinate with the area as the abscissa is the graph plotted in Figure 2. It 

is :reasonable to assume that the differences that do exist could arise from 

lD.ck of identity in species and tissue in the comparison, and thorai'ore the 

sru:rpl~s prepared from the fresh o.nd from the .frozen specimens were considered 

-10-
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Figure 2 

Com~rison of Eniwetok Samples Prepared in the Field with Those 
Frozen in the Field and Prepared at the University of Washington 
La.borato:ey. Samples corrected to an August 9, 1948, Counting Date. 
Values are from beta-gamma counts of Tissue Samples Converted to 
Total Body Count and Expressed as W.llimioroouries per Kilogram 

o, 
' 

Runit 

' ' ' ' ' ' 

of Fish. All Species Combined. 

' ,_ 
' 

Biijiri 

' ' ' ' ' ' ' ' ' ' b 
\ 

\ 

' \ 
' ' \ 

Bogan 
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Rigili Igurin Japtan 



tc be mnrilar. ~ i'uture QOllections this ~ ~ha.~ JSe~OU:S .errtr 1'0~ 
• ' '•. ...:J ~ . :· ·- • :- . . . . .., » -· ,. ,;, 

not be introduced i.f' the specimens ~.frozen ill the .C.ald and the samples . . .. . . . . . . . .. 

prepared at a later and more convenient_ UmQ and pl.aoe •. 

In the field 76 fresh fi.sh were UBed to prepare a total ot 474 . ·:·: ;'. .·. '~. ~ 

samples. At tho University of Washington Laborator.r 67 frozen fish were 

uaed w ~.&.total. of 363 samples for a grand total ol 145 and 837 

reapect1val1'~' ' . ~· .... 4' ·.~1 ' 

,. 

'.. - ftairues ~eel '··. ·" ' 

,, ~ ... .. 

i' :i Sh tiaitUatt wr& ~ -8ic'if atd.tt,·r*i~~:-~ne·,·u~~. 'gut . , 

anc1 pna;·-' ·!ha ~~ ld.dnq,· )md 01--·gc~ ·~ ai.'sc>:: s4mp1~ iii~ fish · · ·· 
, . - • - ' '.· ' '\ .• _,. <;. • • • ' ~ ' . t'' . ~ .• ,, .' , 

or ·iltltf'1oid size~ 11Vailablta to·)"!e1d • ~quate lsample, bu\ or the 

831 eamplei( 'ob.i.T l8 were of theec three tts:Jaas. , 
f!eple Prep&.......tiori " · . · L · - · '. · · .: 

··Th•' aa!rtng and acid method ~ m"praTious Bitdtd (OO'r,..16) 

and lni:tretok (ll'lrL-18) 1"9p0rta was tollond.; · ·~:-·. , ' 

The sanq>les were prepared for counting bT placing approximate:Qr ...... ' ~ ·. . ~ . .. .. . . ' 
....... - --· • ' ,,,. "' .... ,., "';;. '$ .... , ,.,. ,. ' ............... > 

one gram of tissue - it that :am.oh tissue was ava11able - 9n a. one-inch stainless 
.. ~ ~ ~ ~ .. . ;,: • '.J - ,;'. (,.. :_ ~' ...._, - ' :1 • ~ ~ • ,,.' : ' - - .• ~· :_. ..'t..~.. •. .. .., •' ~ . . -

steel plate stamped from .oos inch stook. The wnples were heated to about 
., •• ' .•• :~. J :.-. .. ·,, ,_·~ .• :~ .• .r ..... ~"t: - ·.·· :-.- .: .. ~.·, --" 0·'.-;,;:·: .. '., ._• >. ·:" .. : .. ;, ' - . ,·; ::.·~.' ..... :., ,. 

12~0 ~· '?11 ~:ho~ :~t41 ~o. ~e, ~ .. lUJ.bowzd '!lliifr! ,~.the .t.ifsue~ cb&rred, 
. .J • 

a drop at Qlive oil. was 'dded to red.uca api~~~i• ."18 ~s bea.ring \he 
~ " I. , • l• .. '• ,. ' ' ~ •• " . .. • . 4 ·- ; . • • , - . "' 

tiasua residua were then pl.aced in. a JllUf.t'la !urlla.oe m:i4 ~114 t~atu:re ~ 
• - • - • - ' • I '. ' " • , « 

raiaed.to}70°_c, • .After~ hours ot 1-ating 1;lle ~t.u-re was .raised to 

mo a. am .maintained until & ll'hite ash 1l'a8 o~a11UJ(i~ • drop QZ' .:mqre of . . ' 
' . ·• . ' _. .' . _,, . . . 

nitric acid. waa then added and the aampl.ea ~ t,o fOol. •. If the sample 
-· "" - . '' ' "· ' . .. . . . . . 

bee~ hy'groseopic it was reheated to 5000 c. and a drop 0£ sul.t'uric acid 

added. 'In spite Of such treatl:lant samples with a high calcium content 

-12- Q\ ;I 
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~ lr;rirOscOp.tc. l'!nal]71 a.rtar cOmpleiing ashing and u.poa cool.:1ng. 

the plates ~e 'mounted on oards, cOv&recf with cellophane and sea:led 11'1.th 

scotch ta.pa~' 1ish samples that 1'ere l'?'epar94 in the field nre not counted 

until returne<t te ·the-'la.boratoey-. 
. ' 

' " 

•. - ~ - : .; ' -

Counting Procedure 
a ; ... -·',.: .. ~ 

l'U dc>ne at. :\he . .AJ?plied ~ies :r..boratory, llrl.versity o! \Vash:i.ngton, between 
~ -... ... . . . """ "' . . . -, 

August 9 ~ ~~pt-~ ~5, l94S.. With. qpJT, one.. •.~ ~:~a~ .~. llith 

a larp mxmbar. ot l1ah and othor pmples to be counted it wau decided before-
. •• . ' - ,,. ·' ·! t.. 4 - ' • '·· ....... - ·- • 

hand to make tive-m:iimta s;oimta. ·(Sett e:tl.acudan bel.all' under "Error"). Five-
.- • ., .. •·"'c"' ;"'"''' •. ..,--.,.,..::"'" ._,.,,,.i'•' •·,.... ,,..,. .•. ~,;.....- • ' '~·'. ·~· . '· .,. 

.. I'! • • • .• , .,j- ' -

minute recounts were made ot samples whose net orlgf.Ml counta were 0 to 4 . ' . .· :..~ .. ' - . - . ~ 
per minute.· The counter tube was set in a circular lead sh:Leld with a Blid-. 

- .. . . 
1ng pl.ate holder and joined with a scale ot 64 scaler. Both products were 

:.r ' ' ' -·. ~ .a. .. '!'"" 'r. ,, J 

made by Victaree.n1 the scaler being Hodel. '1-~7. 

Corrections 1n Camtt• · · 

· . b umpl e oounta were corrected. tar backgromld, for night ot , . , 

ample, and !'or paaetr,y. J'or the entU& oow:lting period• ~hs average baok­

around count .-a.a 17.0 ~ ,~e. ~sing a u. s. air.mi. at standard. Ba. D+-E 
' ............. . 

a~ ot ;rapproximat~ .. ~~ ~tep~ per neomi the geometry' 11as 
,... .~ 

~tad as being ~.O,par e~~ l3ecansa the .activi!i;r Qf tho sampl&fii WU''J 

dintl m aM ng f~lJ' rapidl.T it 1l'aS. neceasa.17 to cor.rect, the counts to the ~am 
, ' 

dq of~· . ?i> correction was made for scattering, ~or ael.t-a.bsorption, 

for abso~Jl by _air and by GCJ?Il'tar nmaw:1 Gr for tha proba.hillty oZ ionization. 

'1'he correction for date of oounting was determined .f'rom. the.~~' <?f -, 
. .. ' ~ ' 

-13-
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3 SECRFT 
JGcay o£ srnrple XE-ll. Aucust 9, 1948, t.Jha first day of countinc, lm.o 

chosen ~s t..li.e da.ta upon >ntl.cp. 3.ll counts would be ba:1sd. Henco, the count 

of a sm:tPla on some dcy other t.i.nn Aucust 9 was corrected '0';f the ratio or 

~he count of samplo XE-11 on August 9 divided by the oount ot XF-11 on tho 

dBJ' that the sati?le was counted. The values for J?.-1.l woro taken .fron the 

C"J.rva plotted in Figura 3. Soople :m-u was arbitrarily 3&1.acted from a zroup 

of deQa3' curves, n.ll. sini 1 arly sl.10.ped, o! samples from specioana collected 

at Eniwetok 1n I,Jay1 1948.. Seo u:.'FI-lC. 

Counts wero eventual:cy- converted to DilllI:d.crocurios per ldlogrom 

of sa:cple by the following .f'ormtla: 

mp.c/kg = net count par minute 
(:3ar$1G if. fii ~.){geomtry}(Z.~) 

Ir the number of diointer;ration3 per socond !or one curio is 3. 7 x ioJ.O 

and this va.lue is oorroeted for conversion to mimltos .'.llld than tho cq'UZltion 

above is converted to nfl Hrn crocuries 1~a resulting val·Je is 2.2 as appears 

in tho d.enomin:ltor. 

tha sum of the activity o£ all of its tiss-.1ea. This value wn.s obtained in 

the .follatrLnr; manner a (mu ·h,icroouries per ldlogram of slcin) x (ratio of -
total tissue weight to total body ·•might) +. (910/!~g of J'lU.SCla) x (tissue to 

body ra!J.o) +. ditto for ~ -t for liver, ~· • nill:i::tl.crocurios por l:iloc;ran 

o.r fish. '1!1.o body ratios, Tabla I, worG obtainod. by weiO'.ing the tia::ru.es of 

one :'!sh from ci[;ht solaoted t;r;.:>cs. Fish, other than those listed, ware placed 

under one of the ei01t typeo as i"ollawsi noundcr, colw:n l; cardinal, r;oo.ti'i::ili, 

~J.Por, lizard, pigfiah, hal.f'beak, gol:r.r, 1'1.a.thead J.l1d ;)OI'apercid1 column :::Z; 

d.:.i:.1sol ;md lJutteri'ly, co~ 3; wr.is:::e aid birdf'ish, colu:r:m. 4J put.fer, column 6; 

;i.11d jn.c:: .::i.nd tUDD.1 col"U.'Cn. 7. 
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Table I~ Rat:io ot Tissue Weight to To~ Weight for Eigtit Seleoted 
.. 5so?_ .. 

.J.. 2.. - ' 3. 4. 5. 6. 7. s. 
Fish e8l. brown Convict parrot siganid squir- 2-line shark 

.·::is~ .. apotted ~geon. 1"Ql. . ma.eke- (esti-
' . ' . ··- - -rel - mated2 EOUPf!?' 

!j' 
" 

.am ~OS ·~ .06.S .l.14 ; ..026 ;J.73 :..034 -~'.~00 
muscle;686 ~662 .567 .s:Jl ~61.6 .4SO .700 .500 
Dom: . .a9 ~ .17'5 '~-· . J.70. ~ ~us. .:;~lSO . •' 

~3! liver .013 ~003 .020 J>OS ~009 .OfYI .005 ~100 
p:,•084· •aas .;151 ' . .055 .al.64 .063 ~030 .l.00 

+>~I g:Llla .009 .021 .022 .015 .013 .019 .025 .oso 
~tt ,, ·_apleen. , 

: . ' ~: "\ : . " .O'l2 ~~-.· ·-
. 

" "" ...• " .. '. '' ' ..:..~ . . . ... 
&I ,Q tota.1 1.000 l 000 l 000 i.ooo 

" • ~ . ' •.;- .. "l 

· ··· E'rroZ.. 1n 'ttat count at the 9 5% confidence lenl. was calcula.ted. 

.rrom the .r~~-·l>er cent error ~--Cr/ /a>c1oo)' where !'ts a constant 

e~ to 1~% rar· the 9% conf'idenc~ leVel, · a is the totcil count and ioo 
' ' ' . . . ' l ' 

the aorrection Ei:nt per cent. 
. -. . ' 

- 4 • - • ' "t,, -· ~ .. • • 

~~.Data 

Becau~ of ld.de variation, ~, dai;a ~e ¢iv1~- g~ograpldcalq into 

two partsJ (l) samples trom areas adjacent to the bomb sites, and (2) samples 
' . 

tram areas 7 to 14 miles from the bomb sites. Of the samples from areas 

adjacent to t_he bomb sites the highest counta wocl.d be expected trom the 
. . . ; ..., ,.: ~. ·; . :· .. - . -

area nearest the most recent explosion i.t deoa\1 is the principal .tact or. 

Upon this as~ion the highest count~ wo-.tld be ~ted from samp1es oollacted 

adjacent to . Runi~_, followed. by' Blljiri and then Bogon. . 

The data were ana.qzed with the purpose o£ extimating activity- b,y 

area, by species,, il?:~ by tissue. ~is by area was bas8<'.1 on the average 

total body activity- of all species trom ona collecting area. J.nal3s1a ot 
' 

activity- by species was cal~ted as being the average total bod3' activity 

for one species from all areas. Tissue activity was calculated a.s the 
\ "1, 'l 

average activity per Id.logram of tissue for all i'ish from all areas. 

2:: 
4~ ~ £ 

~ 
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Results 

···•;.•f.f'' .... _, 

.=S!CREI .· 

1'he resui ts ·are snown in tabUlar !orm in Tables ·II and III and iii 
graphical rcrm in nei.tras· 4· ··at11 ·;. 

ft>r ·sanq:itas ?rom spechlanS 'aOl.lected adja.CGilt to' the bomb dte:i 
.,,,! _, . . ' ·' 

the coWxts ortotai bocf,f acitiViti 'averaged fl1 tn111J·Drl~ro~;~ per kilogram. 
-·-·---- ......... - --···-. ··--- . ... 

of fia~ and we' ih~rs~~· reliiteci to \ha e.lapaed time *1"\er tho bl.a.at, i.e., 
l ~-----~---·~------~---·- •• i_---····· ···-... ~-- ·- -- ---- ..... - - ~-

the hif#iest oaua:t.a were from speoiJoona collected in the:· area near the most 
I_-; __ • .,.._..,_-. .....-'..-. - •• .. --- . __"... ••' --- ;.. .. •• ••- ~ -o.·-··I .... , ,,_ ...• _,,.; .. •• ··-• - .. .- . ., •• .. - .. 

. l ' ' 

recent ,bl.a~ r ·Runt' Is.land. Beta-gamm aotiviiv at_-~~- ~C?µact'4 7_ to 
1 '---------• ... -·loo..-~-"--·-····--···-··-·····--·-··-• I 

14 m:Ues bom bomb . 11.t.eS' aTeraeect 5 mil um br6bries _pelt. k.i.li>Zra!1\. 9,t ~ 
...... --------•;--••<-•··- .. --.•· .. ·------ -· ____ .,... . 

See Table n mi ~ 4. , ' ., '' 
f~ --~·· .. -·-·· _ .......... ----~--- - ·- ··•·• --

·~or Samples ~~~~ a~. ~t ~ Blijiri aix1 .Boion. tha bi gben 
' .... "-~ --- . ' . 

average t~~e oount iraS 689 lirju1m¢1'Ja0r:L;fl )er lc:uogram of gut. *1cm. 
- ··-- - - .... •,'" ... -- - . . . 

- . J ! ' - - ~ '. '- ..... ... ' . ' rt. . • _. - ' 

im1cates that the fish bad been_f~gupon 0rgan1sma oontaini.ng radioactive 
·. • "' ··-··· ---- ·¥t - -- '! • _,. . • 

• ~, ~ ' ., i: ~·' 

gill but Wa.s la.r~ dependant upo11 eiW. s:a~e 'the omission or Y..ich wou.ld 
... ..:-

reduce ~he average· Value from 210 to "'/9. This singIG ·lii&b $ample count 
~. ~- " ' ~. 

probabl.7 resalted from speck contamtnat.:1.on si.noe the cOunt O.r other t~su.es 
, . "' ,,. . 

ot the ~ fish1_:~--~~k,- Were praoti.Ca;J.y .ba.okground. Li~ was next iJl 

value .f'oll~ wlxnvj;···Sidh~''B:nd·mliaCia~; for_ tis~--~-a~ aee Figure s .. 
arxi Table m;-~:- ~.-· .~ ·· ~---·: · ··· 

Twanti~~· gl-Ou.ps 0£. fish .fti.a. sampled at which the ~e1~ surgeon, 
: .... .. ------· --~ .... ·- -· --------·-,. ..... ··-· ' ---

goatfish~ am parrot t~ the bomb aite areas gave the highest total bodi' 

activity'. For '11e dama9L and surgean. t~ vaJ.ue was .. <Jalcul.ated as being : 
. -· ··- - .... - . -----·~ ·--~- --- -- ' . . . - ,_ 

180 millimicrocuriea .pe:" ld.l.o~a.m o£ fish. For the total bodT activity- o~ 
. . . .. - .. ·- ~-- . 

the other groups see 'l'able n. 
er--

-l7- -
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TABLI II. 

Beta-Gamna AotiTity by Area and Spooiea ot Individual Fish From tho Jul;y 1948 Eni-tok Colleotiona 

Expreaaed H MillWoroourlea per lilogl'IUll of Fiah 

!t:oent I g i - ------ -€- ~--.., '- i i. i ~ i ~ ' i 
to bomb ~ • ~ -g ~ • I i £ _.. .., ~ '2 ~ .,.. ~ !. 
situ ; ~ ~ ~ ~ t: ~ ~ g, ~ ... 3 ! I' ~ 1 ... ~ ~ 1 :! ~ e 

~ ~ 8 ~ ~ ~ ~ ~ ~ ~ 8 ~ ~ 0 0 ~ ~ ~ j ~ ~ ~ ~ 

lhmit 

Biijiri 

Kirinian 

Enge bi 

Bogan 

Total 

Iii 
An. by 
.lreaa 

S6s I s2s I 67 11so 
61S 438 40 114 

'° 14!-l n-T~ 104 124 411 72 
47 147 

n 
7 

264 

8 
84 I 46 

74 
98 

8 
llO 41 

6 
21 I 66 

16 
21 

22 
10 
s 
ll 
7 

se 

20 
15 

8 
14 

11 
8 

6 
10 

6 
8 

I 1~~ I 1:~ I 2: I 42 I I 10~ t:'5; r; I I ~ I I ~ I ~: I 1a -7 6 

1261 1267 671 seo 

? T 

180 160 

8 

96 

I 

,. 

n 2eo 1111 

l 

n 

I 

a 
• 

a 

62 211 

1 I 

u 42 

41 48 21 1111 122 76 18 ao I 

l I l • I I I 4 l 

!!__JI___ 11 11 l 

i 
il .. 
!! 11 l'O'l'.&L. a 

2870 11 

13~ 24 

118 l 

lll I 

m II 

485) 

72 

An. all 
SpeaiH 

u• 

56 

S8 

10 

II 

~:..1 I I I I I I I I I I I I I I I I I I I I I I I II , 
......., u· - z io - 8 s 4 ----.-- --,- -r - o l 

l!igili 19 I 10 17 18 4 6 6 T I 0 1 I I I 170 II 
16 I 

11 10 s 7 • 1 
lguriJI 11 11 4 T 8 4 21 • I 

Eniwtok 

I 
--·Japtan I ' 

j,J 

Total 80 

8 
7 
T 

0 
8 8 : F·22 

z 
0 

0 
l 
s 

l 
4 
8 
0 

11 

I 

l 
I 

44 10 11 8 18 18 12 0 1' 8' 11 I t 

6 

I I 

• I I I I 

8 8 4 I 1 I I I 1 4 I 4 1 T 1 11 l l 

I 

1 

W H 

IT I 

82 24 

m .,, 

.. 

3 

Iii 
An. by 

Area a 10 T I 10 8 7 ' ' 0 ' T I • l • I I - I • I II ' 

' 



2 SECREr· 
~ 

!able III. 

Beta-Gamma Activity" of Fresh and Frozen Fish tl.ssuas by Areas 
Expressed as !Ii 1J1 m1 erocuries per !il.ogram. ot Wet '?issue tor 

all Species Combined. 

area Out Gills Liver Bom Skin !mscle 
adjacent to · total n total n tota.1 n total n total ll total n 
bomb sites 

Runit, tresh l.2083 ll 665 11 1521 11 833 11 401 11 174 11 
frozen 1S6J.6 l2 2067 ll 1465 lO 247 12 349 l2 169 l2 

i3iijiri, treah ·)316 J.2 SSl.6 12 911 12 290 12 534 12 154 12 
~ .trosen '4754 ll 1008 10 Sl3 8 1908 11 1746 ll 654 ll 

ilogon. fresh 4706 10 373 u 1'30 10 186 11 31.2 11 115 11 
t.roaen 3903 10 471 6 4.5B 4 166 10 92 10 6S 10 

K1rinian, trash 0 l s 1 25 l 166 1 0 1 0 l 
Engebi., fresh . 184 2 14 2 122 2 18 2 36 2 16 2 

I 

ht.al. 47562 !I} 13426 64 6'9S 58 3SJA. 70 3500 70 1350 70 

Average 689 210 114 S4 50 19 

' ' . 
\ \ \ 

·1 \ ~ 't' .. 
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SECRET 
Figure 4. Average Total Body Beta-Gamm.a Activity of Fish by Areas 

from Reef Stations, all Species Combined, and Expressed 
as Millimicrocuries per Kilogram of Fish. Areas listed 
in an East to 'Nest Counter-clockwise Direction About the 
Atollo 
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Runit Biijiri Bogon Rigi.li Igurin Japtan 

Areas Adjacent to Bomb Sites 
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Areas 7 to 14 lliles Removed 
from Bomb Sites 



Figure 5. 
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Collecting Areas Adjacent to Bomb Sites 

.Gut Gill Liver Bone Skin 
I I 
Lfu.scle 



..... '"" .. ., ....... 
... . -~ -· .. , 

Error · .. · 't 

~'.Iha peroentage error in counting and hence in eatimtina acti.'Vi.ty 

is depend.Sit upon both tlw activity eJ£ t.hG s.up1.e and the length o£ aounting 

period, and therefore 1a less r~ Q.11Pl&4 ct lligh utiv1tq u l.ang as the 

eounting par.Lad Nma1na' constant. 

:. · :ra ganeraJ.1 'Vllluas ~less than tlve w:tll1microcmries per kUogran 

are ot qu8st1cma:ble :11.gnifimlnce. · 8nch .a value 'WOuld J!llanl.t U tb8 amnple . 
weight "Wde 1 grallf. t.he ·g90met17 J.#, ed. the nin count. per »d.rmte1' 1-.~ 

· • ' Otnmting- time was ti ve 1d.nutea ( llae • ooun\int procedure") e%0ep1'. 

·tor ~ose' llaJDples 'irhich had original net oOUttt•· betwaetl o and 4 pet" 'm.1.ftl1te. 

ln thia · Oaite tbs SBmple iras recounted tor· !1ve id.mtes and the a"erage based ·· 

on a 10-mimlte counting period. O.t the 871 samples, 2.30 {27.5%) counted 
. . . 

baokground Q,:- leas. For the rema1 ntng 607 samples, the error in counting 
•, ..i.· • • ' • < ·' : •, ' '. ' - • ··•, •{ ·,.,. _.,. < , '• ~• 'I .. • .. • ; . ~ 

(see page 13 •CaJ.auJ.a.tions") was divided b.r the net count, 1.e.,, sample 
' • ,.;,· ~ ".i''1 •• ,'' ' ..,_ • :t • • r _. .._. ~ lt ' ':· .~· • ..'.. ' .' 

count le~s ba.ckground1 to give a vaJ.ue tor the per cent of error in the not 
·. .'".~ • ' 1..' '.. ·~~· ,.,. ; . .. • " • • ..• '•·., •• - , ..... ;. ,, -~·· - . ' .• JI 

count~ .. For .86. samples (14%) tha error ns twenty-f:Lve per cent or le~s, 
~ .! .• .:.. . 4~· .J. · • , • • • • ~ • ..._I. -' 

. for ?2 samples (12%) the error was betll'een twenty-five and fifty i>Gr qent, 
. ', :-· . -. -~·~. " . . ' .. . . ... ' "~ . . ~ . . .... · .. ' . .;) '.' ' .. 

ror ~78 samples (29%). the error was between rut,- and one lmndred per cent, 
.· '· J •. :~~-_,. i·. ··., ~t ' . ·>I '·~ ~·' '~.-· ' .C _ ... ~.-~;,, ~ '• :;· ..... t ' ·,"'. ... 

and tor 270 samples (45%) the error was greater than one hundred per cent. 
':- • .,,,,, i• ~ ··: •• ;' >..! ... ~· - • - : ~.:, ':. • .: -~ t:~· ·~ ' . . .. '" ·~···r .... ': .... 

The majority- of samples with background count or less and with low 001.Ults 
. ' . ' .. . -

.._, ...... ,, i' .. , . . ~ . . 
am consequentq lfith hi~ percentage error in net count were from. specimens 

' ' "' .. .. . . ' - . -· . . . ' . . 
.0.y• • 

ao?J-ected at Rigill,. Igur:tn, and Ja.ptan. . 

In estimating the average total body actirlty in di££arant. areas where 
. . 

species dit'f~ there may- be a sll~ error due to the fact that so:oe species 
: . 1 

may be more ~dioactive than others~ Tho error was minir.rl.zed by- attempting to 

-22- '. ! I\' l·, . ..., 
, 
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coll.act the same species .tram all area.; 
The calculation of total. bOctr activity assumes that the body' ratios . , 

ol Table I are valid. It is known trat bod.7 ratio varies with size, age and 
. . 

stage o! matutlt7 ~ imividual.s even ot tba same .species and certainly between 

indiv.!.dua1 s -~ categorized in Table t, but. the error. is reiativel-7 insign!f1aant 
. ~ · .... 

as compared tO the percentage error o! the net count. 

Prom t.eahm.ciues recently ~·tar preparation o£ oal.cium 

carbonate· SUl'la• ror ashing there 1s strong *'1dance that so:aie ~1vity 

mq ha.Ve been dr!vEm. ott b;r the ashing tec.lm.iqa desC1"1~ above~ See trnFr,..16, . , 

pe.'g.:"26; ··=..rims~ loss qy ashing and by the uncorrected .tactors listed above 

have gi'Wn l'Jdnimm values ror the estimates of activity- recorded in this report. 

Spmpmz 

Collections ot fish were made pr1nciP8.U1' at three reef r11e1tions -Runit1 

Biljiri and Bogon- in the vicinity o.t the bomb sites acd. at three ree.t stations 
, . 

7 to 14 miles removed !ram the bomb sites -a:Lg.Ui_. Igur1n ~ Japtan. The 

collection al.so included ~ few .tiah caught by hook am line.. From 145 fish 

871 samples were prepared. Only beta-gamma aounts wre made. The counter 

ns calibrated with a Ra DtE standard. Io great di.fi'erence was found ~ 

comparing samples prepared :tram .trash with those .f'rom frozen specitens. The 

average total b<><V activities for all species combined 1191"0 ll61 56,, and 35 

ra:lllirniorocuries per kilogram !or Runit, Biljiri, am .Bogon respectivaJ¥ and 
,,,. ,, \ , .. • ... 

6, 7, and 3 for R.1.gUi, Igurin, and Japtan respeotJ.vely. h first three 

stations ~ listed in reverse chronological. arder relative to time of 

explosion. For tm ~ site ~as the greatest amount or total body activity' 

was fourn in the damsel, surgeon, goat.fish,, and parrot fish with the value .tor 

. . ' ! i l 

w.... . 



SEC@f I 
'.jhe first t1vo being lGO oilli:Jicrocurias per ld.logran of .:'ish. Values for 

other :3J.)ecias arc :'..i3tcd. The beta-ear;rna activity of fish t.i::;sucs for al1 

species combined from the bomb 3ite collectin: areas oxpressed ::.:J :TIJJjnrlcrocuriea 

per kilogt<am of nt tir.;sue was 689 for ,:ut, 210 for gills, 114 for liver, 54 'tor·. . . 
bone, 50 for sldn and 19 for r:lU.scle. The counts were correctod tar background. . . 
!or weight of sample, for .:;eonetry, and for date of counting. Because there 

wa.s probably so::ie loss of activity dur; ng the ;:ishing proceos and no corrections 

were :na.de .Lor scattcrinc;, for oclf absorption, for ab:·Jrption by a.ir.ani by 
., .. "'". 

cotmter w:i..ndw, or. for the probability of 2-onization, the estimates oZ activity 

aro minimum va.lues. 

.,, \r 
;,.,· 

-
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In the preceding discu.ssion o£ the ~ta-~ ~ctivit;y of fish, the 

sections pertain:L"lg to collecting areas. date ot ooll~tion, sample preparation, 
.·. - . - ~ .- - ·. ; ·-· {" 

counting procedure, correction in counts and aalaul.a:tiana are alao applicable 
-. ' :. ...... ' - ... : • 1 ~ • f - • ..i. '· • ' .. l, ··-- -'·. • ~ • • 

to the algae ~ta. 
- .~ . "' .... 

. QQP.~ !itthods 

:·· SUIPJ.ea were gat.hel'ed b.r hand ih the vicinit7 :at the a~h o0llecti.ng 

'· 

Qr:-oups and 1'\lmber :Sampled 

An effort was made to collect the same genus. in all areas for 

compamtive purposes. However, only two genera were collected at aJ.l of the 

six major ree£ collecting stations. Sixteen genera plus one general gtVJ.P 

were gathered .trom al1 stations.and £rom. these, 64 sampl.es were prepare~ and 

counted far beta.-ga.mma. activ:l;cy-. The samples nre weighed wet, that is1 the 

sampl.e '!8-s removed !'ram a bu.cket o:t salt imter, drained but not dried, then 
- -

wie.hed. 1'be sam;pL s nre COl.Ullied between September 24 and 26, 1943 • but 
, -

were corrected to the same counting date as the fish sa:mples.t All.gust 9, 1948. 

As with the fish samples, recounts 1l9l"a made o! those samples with 

net counts ot 0 to 4 and the data. of t~ tYO count;s averaged. 

AnaJ;vrl.s of Data 

Activit7 was calculated as m1111m1croouries per kilogram of wet 

tissue. The average activity for all gr;-oups or algae b'om one area waaootermined 

as well as the average activity fron all areas for one group. 

~=· f 



Expressed as mil J 1 nd crocuriea per kilogram ot wet sattplo ti. average 

valua of samples from the collectiona in areas adjacent to the bomb 3ites 
I 

was lcp4 am ranged froI:l 0 to 5335 for individual samples. FOr samples from 
' ' . 

the other areas the average was 79. ·Ind1vidtial samples ·l'&llged !'rom O to 51.4.· 
' . 

Sea 'tb.ble IV azr;1 Figure 6. 'l'ba highest o~s were of samples of the genus 
.. - .... . 

-

Bryocladia.·: Values for other groups ol',,a.lgaa a.re listed ~'?able IV. Since .. 
\' ._ 

there are only a few samples ror each alga., 'anc1 there iB lride variation within 

~oups the relationship between cm:runt of activity- and kind of aJ.ga. as shown 

111 Table IV is of doubtf'ul. meaning. 

' : 

== 
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a,oaaz:;xa: ts. a aaw a. ,_. OU W a • -
TABI.;iJ; IV 

Beta-Gama 1.AGtivit.y of .Algae Samples b.r Area Expressed 
as J.t1llim1ci-oouries per Kilogram o£ Wet Sample 

. - - . ·- .. 

mar bmb site areas 7 to 14 miles from bomb site areas 

Rimit iagebi B11j1r1 . Begoa .lwr&ge R1g1li Igurin Japtan Average 

fl:.rncladia 5242 5241 316 316 

S~calaria 4705 I 4705 I 

Blue green 2390 780. 3191 2120 182 s 95 

Pocockiella 53.3.5 401 '23 2066 23 23 

Hhipilia 1974 220 l<YJ7 70 70 

Polls!plion:ia 845 845 
I Die Wt? ta 632 832 (\) ,, 

--1 
I 

lliotea 1640 384 296 '713 544, 480 202. 28 19 ~SS 
, ' ; ; . 

Caul . urv1l11ana . fl ... 

ctt0tf.Twefur van Laa 1253 l.6S 'JfT/ 5:11 62, 71 8 ·;:~ 
.. ~..:.. -

U:tcrodicte 508 508 .. 

Ectgcarpuis , 215 215 , 125 , ias· 

Die~~. 96 , S3, 274 , 141. , 22, 38 22, 23 . '26 

HaJiwda 194 o, 49 l3>, 152 32, 78 91 44, us 6, l4 s, 0 311 

d ' Turbimr:la 
47 47 

' I ' LithoffiVllura 40 40 

s- f:llamentoaa 38 3S ( l'l on n arvo7 
J 

r 

,, 
" 

28 

13 13 o, l o, 0 0 0 

-2281,2 4852 3135 l29B 32127 l.Sl.S 491 231 2571 , 
10 5 10 7 32 10 12 10 ~ n 

Average ~284 970 314 185 1004 182 41 21 
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Part 4. Evaluat~on 0£ the counts of Beta-CBmma. Act:lvity 1n tnvertebrate 

Sampl.as. 

OOess.noted, methods and procedures are the same as described 

in parts 2 a.nd 3. 

The invertebrate collections were .f'rom shallcnr reef waters in the 

vicih1.ty ot 1he 11.x fish collecting stations plus one additional.station at 
.., .· .... ' i .· ' 

~ •. General. observations made at Engebi. are. noted 1n part 6. 

· Some ot the smaller invertebrate groups were combined into t.be more 
, .. 

~ .. . . ,.. : . . '\ ' 

'general. croups 'ebown in Tabla v. Altogather.,191 samples -.ere prepared, some 
' , I .4 ..... :-· 

in the .tteld and some at the llrl.versi~y of Washington, and were counted 

between AugUat 1948 and February 1949. !lost of the samples were oounted 

during August and all were corr~cted to the August 9, 19481 counting date. 

If \hers· were more than one tissue b.'om a. single specimen the average Talue 
~ . 

or~ tissues, without weighting was used to aalcula.te average count by' 

_··group or by area • 

.J Re~ts . I 

file ~vidual and average beta.-ganllJB. activity estimates ot invarte­

bratea· l?Y" grOu.ps and b.r a.i-eas are tabulated in Table v. In F.te.--ure. 7, activitY" 
.. ., '. ·. .. \ . ~ ,., ., . ' t .. ·, 

estlmates by areas, or all aamples combined ara shown as a histo~am. This 

d.irfsr3 .from the histogrru::is of Figures 4 and 6 in that the value for_ au.nit 

is the lowest or tho bOmb site ~as ( fl'ren lower than Rigili) whereas tor the 

fish a...l'ld algae it was by tar the greatest. For the other areas tho va!.ues are 

similar. The a.~aga oount e•essed as ¢.llimicroc:uries per kilogram ranged 
'0 • ' • 

~rom 2969 at Engebi to 10 at .Japtan. The. highest invertebrate counts were 

those from samples of the spoiige with the highest individual count eq:.rl.va.lant 

to 19722 m;uc/kg. Other invertebrates with individual values o! 1000 or I:JOre 

:'lp~/l:g '•are crc:.J, starfish, coral. o.hd--snail. For the complete list see Table v.,, 
l ·. (_ l 

l). -' 
__ ....., ______________ _ 



TABLE V 

Beta.-aa.mma Activity o:r Illvertebrate Samples ~ Areas &;pressed 
aa m 111 m1 croauriea. par .. K11 ograa of. Sa:mpl e 

Enge bi ml.11ri Bogon Runit Average RigJU Igm"in Japtan Average 

spOll[.'e 19722 4'60 6.ll. -·- - -·· ·--- - ----· - -- -· --·- ~·- - -· ·~ ~ 73 
4440 1714 843 5312 3229 1171, 50 1090 

m 
starfish 5640 -1$1.'1 .. ' 3578 -- . - 166 61 ll4 J 

crab 62.YJ SQ2 119, 154 205 1510 14S, llS 19 4 72 
oyster 922 . -- 922 
octopus· 6{;J, , 666 

snail llJ.6 'llB. 7.L9. 96 536 45-· '2 4 34 
.28 J , J 

coral 2482 t 2572, 54 44, S? 252, 485 185• 47 48S 210; 94 15; 78 17117 Sl rn, .'.339 20 100, 94 76, 98 o, 3 o, 0 

sea cucumber 516 ! 263 178 242 .300 18 9 14 
brittle star J 348 , 180 264 
clam. 172, 235 106, 34 149, 170 183 

18'1 
154 82 15, 9 3 'Z'I 

asaidian ,llS_ llS 
barnacle 56, 106 22 61 
shrimp 60 6o 

···-

urchin i B3 20 90 64 lZ1 7 6 4? 
nemertean 6 6 
tunicate 4 , 4 

sea slug o,, s , 
TOTAL 32655 ll1976 6934 2267 60832 4501 3779 132 84U 

n ll 14 15 u SJ. 13 19 13 45 
Average 2969 1355 462 206 1193 ~ 199 10 lZI 

,... 
,I -· !' 

,. 

-·· 

-
/ 

~ ..;.\, -
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Part 5. 

Plankton tows, as time perlld.tted.1 were made in the lagoon. Two 

types of neta wre used, a standard one-aeter Uicbael Sara net constructed 

corurtructed ot 8ilk t4 125. Deahes per inch. JlmlJs -.re JIBde ott ln.i.wtok, 

l'Sngebi and Aomon anchorage. One sample tram ea.ch of 14 tows ns prepared 

in the r:ald ~ 1IW8 counted at the lhi'ftl"dty ot Washington La.borator.r on 

August 6, 1948 •. 
~.~ ... i"-:,J ;_-'.._ : -~ t "' 

The ~ counts tor all auples• ··expresad as mill.:lmicrocurs . . 
. per ldlograa of damp• 4raimd sa.n;>Je ~Ji~ in Table~ The highest 

aaants wre of samples. floom the waters near the bomb sites·~·· R~, the 

most stri1d.ng feature 'ftgarding the. p1anktell tows was the tAct that the counts . . 

ol !Jie .fine meshed mt •rs considel'abl.T greater than ~hose 1'rom. the ooarae 

net. !ha &Yarage va.1.ues were ~ and 3S respecti'VelT• ·. !!w greatest value 

for a single tow was 5684. m;u.c/kg. 

-32-



Table VI. 

Beta-Gamma Activity or Plankton Samples Expressed 

· as W.llimio.rocuries per Ia.log.ram o-r wet Sample. 

Area Date Hour l m. 12" Average 
net · Zille 

net 
.. 

~ -. ~.~ . ' .. ,; ... 
Eniwetok 7/23/48 .3:40- 4:40 P.M. 13 ll 12.l, " .7/2~/+$ lO:O,-lOajj f.Jl. 36 :· 42J. 

Engeb1 '7/25/48 10~1.5-ll:i.5 A.M. . ,. '1 l297 
4.50 ft 7/25/48 10:10-10:40 P.M. 49 44.5 

Aomon ·· 7/26/48 : -':l.5- 4t.lS F .. Ji. .8 , 5t~l · 11 7/26/48 9:45-10:1.5 j;'.M. 140 1299 .. .. , 7/2.7/48 10: 00-ll: 00 A.M. io . J..517 

AV:e%age · 38 1402 

.. 

. -, 
\ \ ·. \ \ , .... · 



Part 6. mnerwater surve;y- Qt· \lj6' lite zone a.cljacent to th$ test site 

on Engebi Isl and. 

A survq ot tha reef~ north o! the ora.ter on the tip .?f .&lgebi 
1 .. ,_ ' 

I~ wa:s .made on the mom1rag of ~ 26, 1948.• The notes on this trip 

present some qualitative data. rtprding the da:nage to the .forms living~ 
• .I v • 

the reglon. .. . .. . ... 

.. ~.four ~s cat \h8 party surveyed~ .,equilateral triangular 

plot 011 the north shore o! lrlgeb.1. Island just~ ot the four ooncrete bases . . ., .. , .~ .. 

in. the middJ a pf the orater. .,I.be .firat log of tba ~e extended nt»:"tbwest 
. ... . - ,. .. T I. ' • • ' '• • , ~ . .I., ' . • • . • -' • ,~ 

a distance of 350 ~" ~ '8Colld leg was euf;ward tor abont the S&m$ 
- . ' • ~- ... 4 • • ;~. • • • 

d.is~1 Cld the third lei l'$turned SO'J.thward to the point of origin. All 

members o! the party- nre equipped with face :masks and explored the area b7 

diving, wad:fng, nimm:Lng or obBer!ing from a rubber boat. Beneath the surface 

clear water permitted good vision.. 

The recorded. observations may be sw:nmar1zed by the fol.l.cndng . 
statements& 

The area of kill was shown by the presenoe o! skeletons of the 

sedenta.ey toms like ell.ams mi coral. 

All coral. and clams were dead out to 250 yards on the northwest 

leg or the tr:t.a.ngle. 

The .f'.trat live coral ~d clams were seen ,:) yards from the shore 

on the Ulird lag of the triangle. 

Appreciable quantities of living coral. and cl.a.ms were observed 

300 yards and farther from shore on the northwest leg and ~SO ,.a.rds on the 

third 1eg. 



d.qs. 'l'hsse a.lama were agape with the soft parts in various stages 0£ decq. 
· ... · ·. · .- : · • --~·iaL~... ....r ... , ~ 

Mi>tile forms such a.s fish, sea. ~s and sea urchins 11Cre seen 
, .. c .·~w.\ :.'!¢;. . .... 

a.live close to shore~ possibly having 1tmdgr&ted from surrounding areas to 
. . ,_, . .,. .. - .:·4y: ~- ··: - ... :· ~~L, ... A:"°U.'',~1~1.,.1t·.: • ..-.,!_~ .... _ . 

replace .torma that had been killed by radtat.ion. 
',. -, .' .:: -; _.~ ·::l{··-~··.,. ) . . .-.,;:"·} J;~@ '.t.:·~ 

. _, . J.t th~.~~;,~~ there was •. ~:!~ty ~o ob~~~ poss:tble 

differences in tol.eranoe or various sedellta:rr animJ s. No dif.terences 

appeared.~ ·t~ p;~~~'J.\o tho era~ 1~·~;..,~~h living ani~,:~:belongine 
· ~. >r ." , ' ., liil..,1' · · 

to dit£erent. zoologioal. groups, (eg. ·~ Ula "ooral) were found. 
~ ~i. :; ·~ . ..., ~~ • •. ; r-~ ·.· . --~ :~~ ~·1' !..~ ... - -.. < -.: .. .-·c: .... 

A.1.gae cont:tmed to grow in the at'9a, even close to shore, where 
.. · .,• .. : .. • .• :·;·.';::•.:' .. ~'J"t:•(}lt~.. ·•.·:.· ,,., •. , 

other organisms were dead". Fish were ~.; ~ reeding on this. algae that 

had~ absorb~;~{~oa.ctiV::.ty-. :~·1'.!;..'· ' , . . ~ ' 

I·' 
·;···· .i 

.~. ' ...... ....,,, ••. < 

• !· .. 
~ ....... " ... , .. "Y ·'<O . .... ' i' ~ 

~ ' .I, ;. ' 

.. :~. ~ ~~~ 

''·_: '"-'' 

' . .... ' 
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Pa.rt 7. ~·and Conclusions 

Jlarine organisms includ:lng timi. invertebrates, algae, and 
. - ~· . ~ 

planktcm. n.r• collected at Eniwetok: Atoll b¢1'8ell Juq 22 and 2S• 1948• 
- .... . ' .. ,. - : - . . 

Pra.ct1c413" all apecimens except. !ar planktcm were aolleoted in the shallow 
·•'•H Jo • " J. -• • •· ' ~<'" ' 1 

watera 9f. tbs net. PJ.ankt:.on ton .-e made in. the la&oon aa t.1.- allowed. 
" ... ,... •• • . . . ·l . - ,:. • , .... ~ -~.' ,- •• . . 

1he r.,: pollect:Lona were made a.t six ~or .-ta.tio?l411. throe of~ were 
• ,. "..... ': • • • •. , . ' • ~ • • 1 ' . • '"' ~. ,, "· 

near the bomb .teat sites. Procedure• Uled.. in aoJ 1 eotin& .material 1IW'f., 
" ,• -~ ., • ... '< • ·~; -

sjmi?~, t,o ,zth.os~ for ~be l?4S Bildm Re~. _ i 1.;· 

.. Samples Tare pr.-epared_ botlL~. ~ t1eld from fresh sp99imana and 
.:.:i.; i... ,. . . ' .. ... •• '·"· .k"' ·· ·-- .: ~r • '- · ; -~1;· 

' in the 4borat017 at the Universiv of W'a.shington tram. frozen specimens. 
' :', . ' l~' ~ : - ' ' -f:_ . J :':.'. . • : .: • ' ·, .• ·• 

Counts ot mmples prepared trom fresh epecimana were s:fmilar to lika samples 
~.' -~ - ' . . •, . 

from frozen ~· _cmq beta-gamma oount,s 11'f91'8. mad.th fhe counts were 
• 1 • ,. , ~ ., •' · • • r ~ ._.-" _' ,/ I .~ ! 

co~cted ~or.backgroUlld, for wei&ht Qf.sa.n;>le, tor geometry, and lor d.a.te 
• '"1 '·• •. , • ' • ..• • • • ' • .. ·-) • .'.,< ' ' ,,. • • - , •• • • ' 

Ot ~~ing but were ~ oorreoted !2£. zpitte~, !!!£-abSOlJ?tioD, J2E. 
..... •., ,... ' ~ 

absorpt;±c>a pz. air ~ 2z ~ounter-windolf', ,£ !2!. ~ m;>babilitz: !!£_ ioni.zation. 

Since .. t.he !act9rs !or 11hiah the counts are iiot aorreoted would chanc;.1'9 the 
I .' • • 0 

values in a positi'!'8 direction only 1 the estirlates 0£ activity as recorded 

are llin1mum. values. 

~ ~aunta ot radioa.ct:Lvitf' mre converted~ either pr1111-

~s per k:Uo~am ot sanv;>le or m:!JUmicrocuries ,per kilogram at 
" 

orga.n:iam.. Ana:cy'sis was made o.f' the distriba.tion ot actiT.1.ty b.v tissue., 
• • ......... h ,; • • ' , ' " • --

by species, ~ by area,. The activity ot f'.Lah, algae, and invertebrate 

samples from. areas near the bomb test sites was so much greater than sim11 ar . . 

samplea ~m areas 7 to ;4 mUas removed tram the bomb test. :Jites that the , \ \;.:'> 
\ . 

data •re so categorized •. -.n' ' . 
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7or the fish ·~lea, the average ~ bod;J' &oti"fit:f.Ds to~ an 
sped.es QOtllb1ned 1181'8 lJ.6, 56, am JS~ per ld.lOGI"aJl for 

" r * f' " 

Runit, RUJir.11- and Bo~ raspectivelT am 6, 7-, aid J ~er 11gili, Igurin, 

arJd. Japtal\ respeotive]T. ror damlel am aurgeau tiah OOU.oted. mar the 

bomb 1!11.te area• the a:rarage total bodT actiT.1.tT n.s 180 wt111mtcroaurias 1n 

per 1d.loara of tiah. . .b awrage ttaS1l8 couata fl1r all '*Pefd.e• eollected . , . 
near Runi'\- DUJ:b-1,.. and. Bogon nnged :eroia 6WJ trm pt to 19 bJr -.sol.a. 

: ... : 1he &'ft~ TBlue ot the number ot mu 11m1 c.rocuriu p&ll' ltllogram 

of al.PQ tor the areas adja.oent to the bomb sites was 1004 as compared to 79 

for the areas 7 to l4 miles removed. Dldividual sample values tor algae 

ranged !'ram 0 to 5335 am in general. ware conrddsrably greater than the 

activity' of fish samples. 

The invertebrate collections included suah animals as sponges, 
J .. "' " ., " " 

crabs, s~sh, c~s, snails, ~st.era, worms, urchins, cla.tns, sea. au.cumbers, 

barna.cles1 shrimps, and sea slug~. Counts ot invertebrate samples were 

hif#ler than either algae or fish. The greatest value was 19, 700 :m:Uli­

r:rl.crocuries per kilogram of sample for a sponge collected in an area near 

a bomb test site. 

J.etivity of planld;an samples .t.rom. the fine-meshed nets 11a1 

appraxlmateq of the same order or maf1litucle as the algae. The average 

value was 1402, the grea.test aingl.e value being 5684 mjllC/kg of wt sample. 

From simul.taneous tows of a coarse-meshed and a .tine-meshed net the estimated 

activity of the latter ll"as 30 to 40 times greater than the former. 

This report does not complete the evaluation o! the materia.l 

collected. Studies are needed to determine the presence of alpha contamination • 
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Sime the metabolism. of plants ~·. ttt.al 1 lrnolna canplex 
' • :. . I, ' I 

biological procesaes time is required. Ear the, ~iw elements to .. . ' ~ 

produce their e!"tect upon the crgan:!mns1 Cd~·~ observation 
I , . . . . 

. ' • ' /~' i ' . . i . . 

and studT are uaential. to further the ~ ot ~ probleu. This 
. ' ·. ,., 
is especial.q' true ot tbs lhtntok ~· tor~ .oaa torm an area 

~ stut!.f leading to a better ul3derstanding ot contam.i.u.:W~ and water 

\ . 

. "'.: ~ •.. 


