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RADIOBIOLOGICAL RESURVEY OF BIXIMI ATGLL 

-. _-- 

.- 

:DURING THE SUMMER OF 1947.* 

INTROlOUCTPON AND PXQXEM 

The studies in radiobiology conducted 2:ring the resurvey of 

Bikini Atoll, in the summer 
: 

the studies initiated prior 

of 1947, were continc:?fons of some of 

to, and immediately following the bomb 
I 

tests of 1946. The 1947 studies were designed to determine: (1) 

the presence or absence of radiation in the various marine organisms; 

I(2) the distribution of radioactive substance in the plants and 

animals from different geographical locations; and (3) the amounts 

of radioactive substances in certain tissues and organs. 

Some of the material was ashed, counted and analyzed in the 

field but a large collection was also brought back to the University 

of Washington for continuing studies. Most of the collection includes 

whole animals but!in some instances only tissue samples,were preserved. 

Personnel 

The personnel for the Division of Radiobiology was made UP of 

the following group of men: 

*This report is based on work performed under Contract No. W-28-094- 

eng-33 with the Atomic Energy Commission and in cooperation with the 

U. S. Navy. 

c>I\,;i?-_; I“: _'!L( ,I: i :..-3 

~~;l~. 01: C,-_+_y!i, I.ii;LL~\.!;llA 



Gwen R. Donaldson 

l bFthur D. Welander 

-Fence F. Pautzke 

l .?rederick H. Rodenbaugh, Sr. 

Allyn H. Seymour 

&hard F. Foster 

Wert C. Xeigs 

, 

3. Hase Rodenbau&,, Jr. 

Lorence B. zdarquiss 

tichard H. Osborn 

*r-esse PI Pflu*her 

2 

For the RWSWV~~ the above grmp were attached to the University of 

WMbgton, Applied Fisheries, mder Contract No. X-2§-094-ens-33 with the 

j 
Ato3ic ?Zuergy Com&ssion. 

I The Navy made ,available the services of I;D. (j*g*) Burris De mar, 

1 Yonte K, Nichols, C.Ph.Y. and Thomas W. RFtchie, S/L The R'avy also protidad 

tie qzmy services attendant to transportation, subsistence, aunistration, 

md report vmitixig. 

t + Tere on the staff of Operations Crossroads, Radiological 

'Assigner-t 
. 

G&up leader 

Associate Scientist 

Associate Scientist 

XI. D. 
Medical. Legal Board 

Associate Scientist 

Associate Scientist 

Associate Scientist 

Assistant Scientist 

Assistant Scientist 

Assistant Scientist 

Assistant Scientist 

. . . 

. 

Previous Assigment .- 

Associate Professor of 
fisheries, Director of 
Applied fisheries, University 
of Vashington 

Instructor in Fisheries, 
University of Washington 

Chief fisheries Biologist 
Washington State Department 
of Game. 

Radiologist 

EEolo&.st, International 
Fisheries Conmission 

Hanford Engineering Works 
-. 
Assistant Fisheries Riologist 
*uYashington State DepartIzent 
of Game. 

Medical Student, Stanford 
Univarsity 

Medical Student, 
University of 'Cfashington 

Xedical Student, 
Universfty of Xashington 

Medical Student, 
University of 1Vashington 
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Figure 1. (ABcR 5101-9) 

Left to right front row: 

Gtanding, left to rights 

This group, headed by Dr. Donaldson 
represented the University of Washington 
Radiobiology group in the Bikini Resurvey 

Richard H. Osborn 
Robert C. Meigs 
Richard F. Foster 
Lt. (j.g.) B. D. LaMar USN 
CPHM Monte K. Nichols USN 

Frederick Hase Rodenbaugh, Jr. 
Jesse P. Pflueger 
Clarence F, Pautzke 
Lorence B, Marquiss 
Allyn H. Seymour 
Dr. Arthur D. Welander 
Dr. Frederick H. Rodenbaugh, Sr. 
Dr. Lauren R. Donaldson 



. 

Figure Z!, Major co;lcctissn statisns in the Bikini Atoll 

during 1947 resurvey, Data from Table 1. 
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$llccti.ng material. 

The nature of the stuCty conducted by the Division of Radiobiology 

padc it necessary to collect a wide variety of plants and animals from 

u many locations as possible. On Figure 2 are marked the general 

locations where collections wore made,~while in TabLo 1 are listed the 

collecting areas and numbers of fish collected. 

Since fish -de up the groatcst bulk of the material collected 

for counting the activity of substances in tissuas, and fish occur in 

gzatcst abundance on, and rmr the coral reefs, the majority of c&Ii&iona 

me rude in selected, spots, during low tide periods, after finely gI;ound 

Qtia root had been spread into the water. In the warm water, the active 

ingredient in the dcrris root, rotonone, 

P few minutes. S&n were dfspcrsed about 

the fish as they sucuumbcd to the poison 

stunned or Mllcd 

the area with dip 

(ace Mgure 3). 

To collcet fish in deeper waters, 20-36 feet, similar 

the fish within 

nets to collect 

techniques were 

caployed, except that the actual spreading of the poison and gathering of 

%st of the material was performed by men operating in shallow wator diving 

outfits, For this type of collecting coral heads were selected that wore 
. 

somewhat isolated fro3 adjaoent aoral outgrowths. Divers worked in pairs 

rith om ~afly diver accompanying one of the scientific soup, 30 that.advan- 

tags could be takcza o.f'thc trini.ng of each. A total of five diving:, 

collectio.?s woro mde. (See Table 1). 

Collections of invertebrate:: material. were made on the sanken t&&t 

vessels by the divers on tha U&S. Coucal. ASaterial from these mmkcn . 

ships was brought to the SuTfaue and the living material removed for stuffy. 

Hook and line fishing was resorted to in capturing sorm of the larger 

flsh and to spread the area of sampling to rogions and spccics that were not 

Nited to rotonono poisoting, A fishing contest held for mow mkmbcrs of 
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Figure 3 (ABCR 5026-8) 

Men in party picking up fish after pohon 
was spread in water. 



the U.&S. Cbiltorr yielded 144 fish. These fish were used to provide material 

4 ‘fort3rsrff3l;fty counts and because of their availability near laboratory spaces, - . 

-they wer&‘al.so used to provide tissues for future study. 

The collectians of the more sedentary forms, such as olams, sea urchins, 

sea cucumbers, snails, coral, and algae, were usually made in the intertidal 

zone or water shallow enough for &kin or shallow water divers to penetrate. 

Preservation of material. 

An attempt was made to use as much of the material as possible while 

still in a fresh condition. Thermos jugs with ice were carried to the 

collecting areas and organisms to be used fresh for activity counts placed 

In these jugs for transportation back to the laboratories on the Chilton. ’ 

Both a refrigerator and a freezer were protided aboard the Chilton for 

temporary storage jof material. 

of the total of 5883 organisms collected (Table 1) 735 were used 

fresh for measuring activity (Table 2) and Sl.48 were preserved in alcohol OP 

fomlin for shipamt to laboratories on the mainland for further study, 

AsEng and activity counting. 

Specimens t’o be counted were selected in the field at the scene of the 

collee-kion and immediately placed on ice in thermos jugs to slow down decay. 

This could not be done with large fish caught on hook and line. An attempt 

was made to select species which were likely to be found at all sampling 

stations again. 

the fouowing series of tissues were dissected from the fish so far as 

vas practical: bone; gills; skin, including scales; muscle; faeces; a section 

of the intestine; liver; spleen; gonads; and kbb8Ye 

selected from some of the invertebrates, Uny of the 

brates were used in their entirety. 

Similar tissues were 

small fish and inverte- 
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-29 

.06 
LA3 

Gin5 Lx& 

-- 

1.i:. !,.kj 

l,i,t , .‘;.,,64 

.g 3 

0 1.38 

"45 0 
0 0 

0 0 
0 l"26 
-65 

1.70 :a,' 

0 0 
0 0 
0 
1.43 8 

0 

1.25 8 

0 0 
0 l Yl 

0 0 14.7 
055 0 3.88 
1.96 .36 o 
4.45 0 0 
0 0 5.85 

i.40 
0 

:%! 0 l 

2s 9 
% 11 

0 .79 
6.99 0 

Hasoie Ek.O.8 Llvw sp1uMl runilg c+oneui Mlsoe Rwnarla 

---__I--- 
common 
Nsme 

Area 

S.E. pi-t 
of Atoll 
,I 11 
1f lf 

Enyu Island 
2792 hb9r 
,t 
II 

II 

11 

,I 

11 

II 

I, 

11 

II 

fl 

1, 

I, 

II 

n 

1, 

1, 

I, 

I, 

II 

II 

I, 

II 

1, 

II 

1, 

II 

II 

II 

II 

,I 

,I 

n 

II 

11 

n 

II 

II 

1a.i 1.63 1.96 3.65 
.26 28.4 24.4 10.5 

i:$ ,512 10.0 16.3 

Tuna, dog tooth 
Bunn;r, rainbow 

SklpJaok A 
B/12 
8/12 

2.6.9 

0 Pl6COl-a 

1.42 
0 

2.52 
i3i O 

039 
7-23 
2.22 

$4 
11.7 
40.5 
1.19 
0 
21"l 
23rY 
4-40 

I:$ 

6158 
1.88 
5488 

Squl~rel Fish D 

I, 
11 

11 A 
1, 

Surgeon A 
1) 
IS 
II D 

Eel B 
Ruse1 Fish A 

Sl F 
II 
,I 

Parrot Fish A 
II 

II 

Blw A 
,I 

8/19 
8il9 
8/19 
8/19 
8119 
e/19 
B!iC 
t/19 

-03 
.q 

i-38 
2.85 
1.92 

% 
8:16 

1:Jb 
7.20 
15-5 

9:ci 
4.33 

T3 .O 
1.20 

0 
0 . 
10.2 
0 

2.16 
0 
0 
0 

ii.38 

3:s 

1.08 

i.89 
l 47 
.l6 

4.45 1.08 
;*g ;;*i 

:1s 1.58 5:; 

5.28 o 
7.35 5.22 
2.86 5.67 
93ro 17.7 . 

ll3 141, 
37.0 j6vo 
30.6 4.00 
9.5s u-5 

Squirrel Fish 0 
II 

II 

II 

n 

II D 
II 

II A 
If 

&A’gOOA Piah p 
11 

n 

n 

. 
; 

I 

-15 
999 
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. 

. 

. 

~00.8 Llvor 

-- 

btln Bone 
2-lceEE- 

Splom Ifldney awad niro. Ram&a 

v-m- 
Area Common ht. 

Mm0 c011ootod 

Ion Island 
27{7 

II 
II n 
n .tt 
II tt 

1.25 .I1 l 35 
4.43 0 15.2 
0 
0 
11.0 

.n 
0 26.4 :=55 

14.0 Waorra 
14.8 visoora 
19.6 visowlB 

Rokur 18land 
2798 fnnw 
n I( 
n II 
tt II 
n tt 
II tt 
tt n 
tt tt 
tt II 
II I, 

17:4 g-i :g 8189 
8.22 $1 
0 l-52 
21.1 102. 
8.31 10.0 
28.3 
.86 12.7 
4*l2 0 

4.66 
0 
0 
0 
0 

6.03 
0 

Ii.8 
.5l 
2s50 
.88 
2.82 
0 
0 

1.58 
-33 
0 
17.2 
-77 

0 
0 
0 
0 

1.42 
0 
927 

1:lZ 

35.0 23.6 

-3 8 
13.1 22.0 

S-d 
sQuirr*l Fish D 
Groupor A 
Qcat Pish B 
bmttalpish B 

n A 
wlusso c 
Surgeon Flah B 

II 

b@dbBlFlSliE 

0 

6-7s 
0 

0 

1.97 
0 
0 

22.0 . 

0 

Fbkar Island 
2899 Oufor 

tt tt 
Squlrrol Fish D 

II 
II 

Brotulld 
Surgeon Fish A 

11 

Wl%ttltO A 

1.49 ;*15 24 973 

125 

16-5 11.6 o 
9.42 0 2.52 
0. 

.62 1.02 
9.78 Visoora 
5.19 IlisoerfL II II 

n 11 
11 II 
II n 

n II 

1.29 
17.8 
3-75 

11.3 4.71 
5.20 0 

0 visoora 

Ropgerik Tuna, dw tooth 
II II 
?L It 

n II 
tt II 
II II! 
II II 
It II 

tt II 
tt II 
11 81 

II II 

II Tuna, yollp ml 
II II 

0 

.34 
1.02 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.02 
1.20 



Table 2 (Cont'd) 

Musols Qills Skb 
-- 

0 0 

-95 0 
4.75 1.80 
12.9 1.67 
.26 o 
0 0 
0 0 

; : 

1.21 0 

1.41 1.18 
j:g k69 

4:: 0 
.49 

1.54 1.28 

;.18 
;.53 

1.96 o 
3.58 0 
6.57 0 
0 
0 0 

6947 0 
0 
0 
6.14 o 
0 
a 0 

ConrmOn Datr Entirr Bone 
N?%?ne Colleoted Orwnism _ 

Coral&ad 
North of 
QW 2796 

II 

I? 

11 

I? 

Ii 

II 

11 

I? 

I? 

,I 

11 

I? 

I? 

I? 

I? 

II 

I? 

I? 

I? 

11 

I? 

Ii 

IS 

II 

I? 

I? 

I? 

I? 

(1 

(1 

II 

I? 

II 

I? 

II 

8.95 41.4 
5.;; l$.i 

13.5 162: 
1.59 
8.46 

:.z 49.6 
:45 Ii.2 4.0 4.23 
1.95 .18 

-09 
.00 

l-92 
0 
0 
0 
1.20 
0 

-98 
0 

2.69 

3.88 
3.16 
0 
0 
2.13 

b 

20.93 
1.86 
0 

5.71 

6.05 

5.70 

1.14 

0 

0 
1.02 
1.32 
1.70 
1.10 
0 kr './I? 
8.61 
6.70 
4.59 
0 

11 

I? 

masse D 
Grouper D 

I? 
I? 
I, B 

Snapper C 

lhmsel Fish A 
II F 

_ 
k . . . 

2.62 Vlsoens 

80.0 1.36 

lg.0 
9.49 
2.46 

6.67 42.4 
13.6 .62 
51.7 6.62 
6.59 0 

Card;i(nal Fish A 

#at Fish A 
I? 

Parrot Fish B 
11 A 

056 
2.71 
1.1 
ii 

1:18 Lizard Fish 

Ion Island 
279z 

I? 

II 

11 

I? 

I? 

n 
II 

I? 

II 

n 
I? 

I? 

n 
I? 

I? 

n 
II 

II 

II 

112.0 12.9 7.82 14.8 
13.8 7.8 265. 5s.7 

28.4 9.65 25 41:; 
28.1 67.9 .k 

0 0 

1. 
E 

1:l2 
1.29 
069 
6.92 

.68 

0 

Parrot Fish B 
Goat Fish A 

I? 
I? 

Cardinal Fish C 
Grouter A 

81 D 
Shark D 
S-eon A 

n 

I? 
I? 0 
I? 

Fleunder 

2.88 Visoexm 
3.02 u.9 

4.25 
61.3 19.6 o 

18.5 Vleawa 
3.71 Vlroorar 

18.6 Visamu 
14.1 25.4 .40 

2.81 

. 
; 

1 5.38 

. . . 
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Are.-3 Cormon Name Eono GlllS Skin Lfuuoclo Fn2css lXVC%- Spleen Ktdney 

Collected'Or&mLsm~ - 
--1..- --- 

Ror@erIk~ 
n 
n 
n 
n 
n 
R 
II 
n 
u 
n 
n 
n 
n 
n 
II 
n 
n 
0 
n 
n 

tina, yellow fI.n 
n / 
n 
n 
n 
n 
n 
a 
n 
tJ 
n 

0’ * 
129 

.I8 I 

.38 
2030 
0 
0 
0 
0 

0" 
0 
.67 

0 

Kwajalein 
n 
n 
n 
n 
'n 
n 
n 
n 
n 
n 
n 
n . 
n 

II 

Skipjack 
n 
n 
11 

II 

n 
n 

Barracuda, large 
GrOUpt?Z- 

Jack 

Tuba Snout 
Groiiper 
Damsel Nsh 

II _ 

n 
n * 
n 
n 
n 
n 
n 

Krasso 
II 

Cardinal Fish 
n 

D 
A 

A 
F 

D 
A 

A 

0 1.28 3.75 .26 0 
0 0 a .31 .a3 0 

0 i 
.38 
.86 . 

0 
I.04 
0 
0 
I.,16 
1,07 
.90 

zi 
1.24 

.78 

.27 
10.5 

3.07 
.92 

0 
.16 t . 

0 0 
.38 i.77' 0 



Apogon 
II 

Pilot Fish 
n 
0 
II 
tl 
n 
n 

Saratoga 
U 

Date Entire Shell Soft Euscle Mgp-M.ve Uantle Gonad Skin Fee< 
Collected Ore;%nism Part _ Gland -- 

Oyster (Ostrea sp.) 
New Coramth 

S/l7 3330 
8117 1306 

Oyster (Ostrea, sp.) $121 22,9 
#I x3/21 915. 

EToung Clam ( sp.) 8121 10% 
n 8121 680, 

Young Clam (e sp.> &33: 249. 
Oyster (Ostrea sp@) 
n 8jlfi 

Clam (Spondylus ii,) sj15 
(I g/l5 391, 
If 8115 9103 
* 8/15 520, 

Sea Cucumber 7128 1204 
Kolothurian (3uapta sp)7/28 37.9 
Clam (Arca sp-r 7127 171, 
n- 7129 6t!L 
* (Spondylus sp.) '7ZZ: 78.5 
n 545. 778, 

OyLer (Ostrea spa) 

7159 
314, 
420. 

Sea urchr 
7/29 
7129 826. 

Spider Crab 7129 1350. 
Finely branched Coral. 7/29 384.Q. 

2 
?g Bikini Island II&it Crab a#& 

$3 1 rr) N.V, Tip of Bikini 
& ;‘: :/: Island 2407 Sea Urchin T! 7/16 ’ 

<C p-- n n 
w’, Clam (Tridncna sp.) 7116 

n .- n 
'4 r 

Sea CuZiGeT 7116 
* (1 tt 7/16 c- n n . Nudibranch 7116 
II * Snail, cats eye 7/&G ,. d I 

I ;)I a n II 7116 
. . tl 11 
I.. Snail, spider 8b 

'1303 0 

1 . 

0 .62 
0 0 9.85 

2.46 
1.27 
1,22 
0 
2.10 
2092 

lu 
W 

. 
0 0 ; 

0 ’ 

0 



._. u, 

0 

TabI* 2 Rwt b (Co&d) 

Area 

I.W. of Bikini 
2307 n 

II 

LI 

W. OS Bikini 
2207 
11 
II 
I, 
II 
II 
11 
n 

2007 
n 

Namo Bate Entire shell Soft bole Dlgestlvelhtle Gohad Skin Weoe~ Oille Remarks 
Colleoted Organism--.-- _--_I_-- Rarfs eland 

Sea Urahin 
Clam (Trldaona up.) 

7117 
7A7 

SnEil, oats qo 7/17 
Saa Cuoumbes P/V 

@y&&p fna&nM =p_\ 

Clam (T;= sp. I * 
Soa Cuoumber 
Crab, grapsold 

I, 

seaurahha 
Sea Urahln, 8late panoil 
Ootopua 

Crab - sm. br. spat 
Ootopua 

11 

Sea Urohln, am. br. 
I( 

hall, oats eye 
Sea Cuaumber 
Clam (Tridaona sp.) 

SPaagO 
Coral 

Sponge 
,I 

Lobator, spiny 
*tier (Ostree rps 

Clam (Tridaona sp. 
sari1 
Sraall,gresnoowq 
Cnb, graprold sm. 
Crab, hrrmi~ 

II 

Srr Cuoamber 

16.4 
14.y 
2.04 

0 la1.9 
Il.2 6.g1 4.02 

09.5 0.40 
208, 50.7 

Y” Rr 
-WY> 

81.0 3.04 
25.2 12C. 

l/2 of 
-45 19.8 

12.1 

.I.60 
135 
1.26 
4.45 
4.44 

400. 
28.6 

7.49 100. 
9.88 
49.0 5.29 

1.25 8.65 241. 
16.6 45.e 

252. 

4.12 
28.5 

g.X 
. 

T 

20.2 

0 3.02 



Tsble 2 Part b (Co&d) 

Araa ram. 

1211 SW Cummbrr 

Ibto Errbirs SbslA soft Musala Digrstfva Ninth [iona.d Skin 5raes Gills Ramrks 
Colle4oted ormnfsm h-h3 mmd v- -- --VP 

a/21 28.4 48.4 

3.38 13*2 

6.48 1.34 

7-85 :;m; 
. 

4.58 10.1 

l2;3 Clam (Trldaona sp.) 
Snail, oaths aya 
Sa aualanbar 
Sn.%llJB, snnll 7/11 

II 

n 

T.. . l7.r ,. . 

necuaan uaicana 
andAmen 
I? 

0.43 1.45 
4.66 4t!8 7.95 

:*iz . 26.7 15.4 4.35 

Clam (Tridaona spy) 
n 

Clam (Trldaom sp.) 
If 

0914 
II 

2.52 
11 

II 

II 

II 

I? 

II 

II 

19.6 
5.80 

1.72 12.6 
0 

2.44 
9.7 16.0 

83.0 

1.81 Saa Cuoumbsr, brown 
11 

D- 

0.0 

9514 15.9 a0 1.83 

0 
1.69 

Saa Cuauubrr 

Clam (Trldaana BP.) 
Oatopum 

478. 
1170. 

8/22 103. 
8122 77.8 

87tG 

SPOne@ II 8729 

067 
2.27 

3.87 26.1 
3.21 164. 
2.26 0 0 

. 6,03 
0 4-rfi 

1.96 o 

Crab, rpetted rook 

0320 

II 

II 

II 

II 

11 

II 

3.20 .4O 



Table 2 EBrt b (Cnnt'd) 

Area Name 

no92 
II 
It 
II 
I! 
II 

Ulam (Tridaana sp.) 
OY,yer(optrea SP.) 

SPOWS 
II 

Crab, oanorold 

2792 SW Cuoumbw 
II Sea bdinl brown 
1: Shrimp, striped 
If II 
lf II 

2776 II 

2797 

2899 

Clam (Trldaona 8p.) 
00t0pu# 

Sp0Xlg. 

Sei-i houmber 

Date 
Colletied 

Entire Shell SOti Xusal~ Dlgwtive 
Orgathm FM-tS Gland 31-p 

11.9 
.30 

6,05 
1 ;1 8. 

9-7 
1.87 

zhlt1e Gonad Skin EBsoes Gi?.lm Romsrl-9 

--__--- 

1.12 

alive 
l/2 of 

l 53 20a5 

1.25 1.38 159. 9.66 
2.21 42.8 

129. 

0 

-37 2.76 

-86 
I*53 

1.44 

. 
; 
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Table 3s Common Names, Listed Alphabetically, and Scientific 
of Fish Used for Activity Counts. 

Common Name 
Genus 

Scientific Name 

Barracuda, Large 
n Small 

Rlenny 
n 

Brotulid 
Butterfly Eysh 
Cardinal Msh 

n n 
n n 

Cornet Fish 
Damsel fish 

n tl, 
n n 
18 81 
fi n 

n 

Eel” 
n 
n 
Flathead 
Flounder 
Goat fish 
a 

iby 
Grouper 

n 
n 
w 

Halfbeak 
Sack 
t@ 
Lizard Fish 
Kackeral 
h?llet 
Needlefish 
Parrot Fish 

n a. 
Porgy 
Puffer 

n . . 

. 

Rainbow Runner 
Remora 

A 
B 

i! 
C' 

B" 
C 
D 

; 

B" 
G. 

A 
B 
C 

A 
B 
C 
D 

A 
B 

A 
23 

A 
B 

Sphyraena 
It 

Salarias 
mallias 
Brotula 
Chaetodon 
Cheilodipterus 
Apogon 

t: 
Fistularia 
Abudefdu? 

II 
II 

II 

Dascyllus 
Chromis 
Muraenichthys 
Lycodontis 
Gvmnothorax 
Bembradium 
Plstophrys 
Psuedopeneus 
Mulloidichthys 

II 

Epinephalus 
n 

Cephaloph6lis 
Serranus 
Hyporh&@hus 
Caranx 

s&orcwus 

Belone 
XZZZcazw 

II 

Monot&s 
ZZitBer 
'Tetraodon 
Eiag%tis 

Species 

comersonii 
helleri 
dbbifrons 
SP. 
sP* 
lunula 
lineatus 
maculifera 
erythrina 
petimba 

abdoninalis 
sordidus 
sindonis 
aruanus 

-. . 

Names 

sP* 
SP. 
sP* 
sp. 
SP. 
mancus 
bifasciatus 
auriflama 
spa 

sp. (tautina?) . 

Zp 

. 
pacifictns 
lugubris 
melampy@ 
various 
T5TiKztus 
chaDtalli 

!it%%Sens 
vaigiensis 
granoculis 
rivulatus 
meieafris 
bipinnulatis 
remora 
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Table 3: Common Nanes, Listed Alphabetically, and Scientific 
Names of Z'ish Used for Activitq counts (Cont'd.). 

Common Name 

Shark 
II 
n 
11 

Siganid 
Skipjack 

11 
Snapper 

11 

SquLel I%& 
n n 
18 0 
n n 

Surgeon Fish 
II n 
II n 
n n 
n n 

Trigger Eish - _ 

A 
B 
c 
D 

A 
B 
A 
B 

: 
B 
C 
D 
A 
B 
C 
D 
E 

Tuna, Dog-tooth 
n YelloPu-Fin 

WI00 
Wrasse A 

it 
n i! 
n D 

. 

Genus 
Scientific Name 

S_pecies 

hrebrius 
Triaenodon 

II 

Aprion 
-anUS 

II 

Holocentrus 
tt 
II 

Xyripristis 
kepatus 

II 
II 

n 

sP, 
obesus 
I7FIimYus 

samara 
?%izzxF 
SP. 
umbra 
35iE@nosus 

n olxvaceus 
Balistapus 

Acanthocybium 

stethojuus 
Thallasoma 
korls 

ret tangulz 
nuda 
ZiiZFor>terus 
sola&ri - 
albovit&ta 
Zl%illariS 

SP, 
SP* 



The&samples were placed on weighed, stainless steel discs, one and 
. ,. *.a 

one-half%ches in diameter. ‘1. .-• 
.’ - o I 

The discs containing the samples were then weighed again on a torsion 

analytical balance accurate to .Ol gram, 

however, an accuracy of probably not more 

The size of the sample used depended upon 

Due to the motion of the ship, ’ ’ 

than .03 gram was obtainable. 

the amount of material available 

but in most cases was approximately a gram, 

The discs holding the samples were next placed on an asbestos tray and 

heated to about 300° C. which dried and charred the tissue;. Several drops of 

concentrated nitric acid were then added to further oxLdioe the mat& al and . 

to reduce the residue to a minimum. Samples were then placed in the furnace. 

The nitric acid treatment was usually repeated several times until the 

residue was spread as evenly as possible over the bottom of the plate. Finally 

the temperature of the muffle furnace wSs raised to about MO0 CL to complete 

the ashing. 

after cooling, the plates were mounted on cards bearing an identification 

number and were sent to the counting 

aluminum shelf sample holder, with a 

and a Tracerlab autoscaler circuit. 

room. All samples were counted in an 

thin window, argon-alcohol Geiger tube, 

The geometry of this arrangement was about 

22% Total absorption, exclusive of self absorption which varied widely for 

different samples, was about 6 mg cm-*. Counter background averaged 18.5 c tin< 

The tabulated data refer to the above arrangement, and if total counts uncorrec‘ 

for absorption are desired, the tabulated values should be multiplied by 4.5. 

A total count of 128 was obtained on most samples. In cases where greater 

than average radioac tivo 

5X2, or 1024 were made. 

0f 1024 ad occasionally 

materials were present, however,‘total counts of 

To determine the background the time to record 'a 

,sf 4396 wm obtained e&h day. 

256, 

count 



Y __ - ---. 

. . 

. 

38 

Figure 4. (ABC% 5043-8) Mr. Nichols weighs specimen 
of fish. 



. . . 

Figure 5. (ABCR 5043-g) 

Dr. L. R. Donaldson and Dr. F, H. Rodenbaugh 
dissect fish to procure tissues for stud,y of 
contained fissjion products. 

. 



Figure 6. . (ABCR 5043-7) 

Mr. R. F. Foster weighs samples of fish tissue 
prior to placing in muffle furnace to reduce it 
to an ash. 



IFigure 7. (ABCF: 5045-2) 

'Worki.ng in their laboratory on the fantail of the U.S.S. 
Chi.lton a group of scientists are engaged in dissecting, 
'weighing and ash.ing fish and other tiesues for radio- 
activity counts, Shown fr0n.t to rear are: 

M. K. Nichols, C.:Ph.M., USN 
Mr. R. H. Osborn 
Mr. F. H. Rodenbaugh, Jr. 
Dr. L. R. Donaldson 
Dr. F. H. Rodenbaugh, Sr. 
T. W. Ritchie, S/:1, USN 
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Figure 9. (ALKR 5043-10) 

Dr. Arthur D. Welander, Associate Scientist, 
University of Washington, inspects fish in 
laboratory aboard the U. S, S. Chilton. 
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Identification of material,_ 

The incompleteness- of-ouFknowIed&r~~f -the-fauna and flora of 

Bikini at times made the positive identification of material difficult or 

about impossible. For convenience in keeping the records, descriptive 

common names were used for identifixaticn (Tables 2, 5 anti 6). The common 

names of the fishes are listed in Table 3, together with the ganeric and 

specific names of the forms that have been adequate* described. A more 

accurate analysis of the preserved species will be made in the near future 

to correct and complete the identifications. 

DISCUSSION OF RESULTS 

Presence of active substance, 

Measurable amounts of activity from fission products were found in 

eveq part of BiMni Lagoon sampled, The date of collection, the area, 

nmber and use of the organisms obtained, together with specific notes on 

the method of collecting are summarized in Table lo Figure 2 shows the 

distrhbution of the major collecting stations about the atoll. 

The data on the gross beta-gaunna activity of mar%ne organisms is given 

in Table 2, with the . information on fission products found in fish summarized 

in Table 4, 

Disttibution of active materials. 

The presence of fission products in the tissues of fisk is suxnar5zed 
. 

by geographical location in Table 4. These data are groupd by area starting 

with the U.S.S. Chllton anchorage in area 2504, then to areas about the target 

ships and the sunken submarine Apogon. Starting next with the northwestern 

tip of Bikini fsland the collection8 have been arranged so as to group material 

along the northern reef followed by northern and western islands, then around 

the southern portion of the atoll and finally the eastern portion of the 
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Table 6. 

Gross Beta - Gamma Activity of Liver Samples 

August 12 to 19, 1947.” 

Common Name ** 

Tuna, dog tooth (12) 

Tuna, yellow fin (13) 

Skipjack C 71 

Barracuda, large ( 11 

Grouper D 0) 

Jzlck A ('l.1 

* For tatak C/min/gm. of wet tissue, uncorrected for absorption, multiply by 4.2. 

$ ** Number of samples.: _ 
5 r! 
.;' '2' P-- 
c", ..* tq-; t" 

from Fish Caught at Rongerfk Atoll, 

0.49 

2.32 

0.92 

0, 

0.16 
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Using the summaries of aotivity oounts , as found in the liver, faeoes, 
. 

and muscle, Figure 10 was drawn. The data for the oounts in the liver and 

faeoes show an extremely high degree of correlation. The greatest armunte 

of aotivity in these seqle s was found to be present in the fish oolleoted 

about the coral heads in areas 2007 and 1709 in 20 to 30 feet of water. 

The activity counts for the bone, gills, and skin are plotted on Figure 11. 

The data assembled indicates that 

varying amounts in areas sampled. 

animals Uving along the northern 

produots than from other areas on 

these tissues contain aotive materials in 

On the average the tissues colleoted from 

porti on of the atoll contained mre fission 

the outer rim of the atoll. 

Amounts of radioactive substances in various tissues. 

The fish tissues studied have been $Pmm~~zed by tissue in Table 4. 

These data give the average oount above background per minute, per gram of 

wet tissue, unoorreoted for absorption. The geometry of the counter arrange- 

ment was about 22$, so to obtain the total a.. min. gr. of wet tissue, uncor- 

reoted for absorption, multiply by 4.5. 

The greatest average values were recorded from seotions of fish spleen 

rhere the average of 67 specimens was 23.51 o./mln./gr. The liver was next 

with 387 specimens having m average count of 18.66. A total of 428 counts 

of fish feaoes had sn average aount of 14.53. The kidney tissue was next 

with 50 counts for an average of 11.64. The gonads reoorded 8.16, the gills 

4.16, skin 2.67, bone 2.46 and the musale 1.49. 

Invertebrate mterial from the target area. 

The divers operating from the U.S.S. Couoal and working on the sunken 

ships in the %arget area brought to the surfaoe objects from which organisms 

were recovered. !l%ese organisms were 

the ships had been on She bottom. It 

yomg forms that had developed since 

was observed that most of the oyster 
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Figure 12. (ABCR 5043-11) 

Mr. Lorence 8. Marquiss takes blood counts on fish 
specimens. 
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Figure 13. (ABCR 51114) 

Mr. Allyn H. Seymour, Fisheries Biologist, making slide 
rule calculations on contained activity before entering 
same into log book. 
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1 shells, (Ostrea ED.) found on the pieoes of wreckage were empty. This was -- .a !: 

:i espeoially true of the larger and, thus possibly older forms, that had 

reached the larger size before dying. 

The t&ire crganism was usually reduced to an ash for gross beta-gamma 

oounting. In other cases ths soft parts were removed from the shell and re- 

dwed to’ an ash before plaoing ths residue in the oountor. The gross beta- 

gamma counts are summarized in Table 2, part b. The cpunts due +s fission 

produots in this material werb con sis~antly greater than similar tissues 

colleoted elsewhere about the atoll. 

Soms radioautographs were prepared from material oollected in the target 

r ;i ;; 
li 

area* The prints made are included as figures 14, 15, 16, 17 and 18, to 

visually show the radiation emanating from the fission products that are 

contained in these organisms. 

‘, i: Invertebrate material from other parts of the lagoon. 

i, 
1 A variety of invertebrate forms were colhoted at or near the locations 

where fish colleotions were made. The data on the area of oollec~a, name 

of organism, date oolleoted, and aotivity oounts of 

1 listed in Table 2, *part b. 

The counts per gram at sample removed from the 

the tissues sampled are 

invertebrates, in the 
:i 
.I main, exceed the average counts from aotive substances from rtsh colleoted 

in the sam area (Table 2). 

The aotivity counts found in sponges average greater than counts in 

othe? organisms from similar areas. 

The digestive glands of the inver$sbratas he-$ the greatest average oon- 

i oatration of fisdon products. 
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Algae. 

Samples of algae were collected at the various sampling locations. 

This material was ashed nti the activity determined. The data summarizing 

this portion OI * the project is contained in Table 2, part ce 

Active materials were prssent in the various species of algae colleoted 

from the waters in the lagoon. The amounts of active substances differed 

from one location to another and fmm species to species fn,m the same general 

area. An unfortunate accident to the samples d'uring the pa,king operations 

makes it Impossible to further identify the specimens 
. 

RONGERIR STUDIES 

During the exploratory studies conducted at Rongerik Atoll during the 

period from August 12 to 19, 1947, a number of tuna and tuna-like fishes were 

fishes wore captured by the representatives of the 0. S. Fish and Wildlife 

Service. Seotions of theli.vers of 35 of these fish were removed and re- 

twned to the laboratories on board the U.S.S. Chilton at Bikini for ashing 

ard counting. The liver from one of these fish contained activity counts 

higher tbn chance-variation (10.5 x 4.6). It is possible that this fish 

had obtained active fission products by direct or indireat oont&t with 

ximterial from Bikini. 

The data on the counts of the aotivity found in the livers of the 

Rongerik fish is given in Table 2, with a summary provided in Table 6. 

A small 

stern of the 

lIlaterial‘was 

COLLECTION OF MATERIAL FROM RVAJALEIN ATOLL 

oolleotioA of fish, invertebrates, and algae was made near tb 

Prins EU~A in the Kwajalein lagoon OA August 3, 1947. This 

packed in iced containers and returned to the U.S.& Chiltcn 

.i 
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Bikini where the amounts of fission products were determined. 

The data listing t1m counts for the material colleoted is given in 

Table 2, atisnmmarieed in Table 5. 

The counts obtained indicate a small traoe of active materials to be 

found in some of the organisms living on or near the Print Eugen. 

Additional studies should be conduoted to further explore this problem. 

Material should be oollected from the fouling growths on the hull, from 

animals living in tie vioinity and possibly feeding on the forms living near 

or in aontaot,with.the hull, and from organisms that live along the intertidal 

zone of Carlton Islmd, down wind from the Prinz Eugen. 

It is impossible at this time to foresee a.1 the problems end interpreta- 

tions of tie results tZlat my arise 

far. It does, however, appear that 

gation. 

from the material and data colleoted this 

a aumber of projeots need further investi- 

1, Identification of the aolleotions. The fish, invertebrates, and 

algae aollected'during ths 1946 and 1947 seasons need to be positively 

identified. Speoialists in the taxonomy of the various groups should be 

ocDlCaoted to aid in working up the nomenolature of the material. 

2. During the f'ield work 2662 samples were prepared for counting gross 

beta-gamma activity. The samples that oontained appreoiable oounts above 

baokground-were retained. These ashed samples should be further snalysed to 

* determine the presence and amount of alpha emitters, the nature of the mate&a: 

responsible for tti beta radiations , rate of deoay, distribution of the 

various aotive substanoes in different tissues, eta. 
. 
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3. .%dioautographs produced with the new techniques should be 

made to trace the paths of tie active materials. This work should am?lifp 

th8 gross radioautograph work as attempted during and immediately sub- 

Sequent to the field work. 

4. Tissue study of a basic nature is needed to know the normal 

histological and cytological pattern of 80108 of the key organisms. This 

sort of study is necessary before comir;arative studies may be mad8 on changes 

that may have been induced by the fission products. 

5. Experiments under controlled laboratory conditions should be made 

to trace the cycles of rzdioactive elements from water to plazts to animals. 

The degenerative effects on the OrganiSms should be noted and desctibed. 

. 
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Figure 15. 

Radioautograph made by sponge (probably horny type - 
species unknown) picked up on beach along Bikini- 
Amen sand spit (grid chart reference: 1709) on 
July 18, 1947, Magnification: app. life size. 
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Figure 16. 

Radioautograph (left) and Photograph (right) shows 
three worm tubes (species unknown1 take3 off scraps 
of wreckage obtained by divers from U.S.S. SARATOGA 
on July 29, 1947. Magnification: app. 4 X. 
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Figure 17. 

Radioautograph (left) and Photograph (right) shows 
two oysters (genus: Ostrea - species unknown) taken 
off scraps of wreckage obtained by divers from 
U. S. S. SARATOGA on July 29, 1947. Magnification: 
app. 3-1/2X. 
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Figure 18. 

Photograph (upper) and Radioautograph (lower) shows 
two small Pectens (Pecten spectabilis) taken off 
scraps of wreckage obtained by divers from U.S.S. 
SARATOGA on July 29, 1947. Magnification: app. 4-1/2X. 


