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RADIOBIOLOGICAL RESURVEY OF BIKINI ATOLL
DURING THE SUMMER OF 1947.*

INTRODUCTION AND PRO3LEM

The studies in radiobiology conducted liring the resurvey of
Bikini Atoll, in the summer 0f 1947, were continc:tions of some of
the studies initiated prior to, and immediately following the bomb
tests of 1946. The 1947 studies were designed to determine: (1)
the presence or absence of radiation in the various marine organisms;
{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
tield 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 ins;apggs 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.
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Naze

“Assignrent

Previous Assignment

tauren R, Donaldson

tirthur D, Welander

wlarence F, Pautzke

*fraderick H. Rodenbaugh, Sr.
Allyn H, Seymour

&lchard F, Foster
dobert C, Meigs

7. Hase Rodenbaugh, Jr.
Lorence B. Marquiss

Achard ¥, Osborn

8338 P, Pflueger

Group leader

Associate Scientist

Associate Scientist

Il!. D.

Medical Legal Board
Associate Scientist
Associate Scientist
Associate Scientist
Assistant Scientist

Assistant Scientist

Assistant Scientist

Assistant Scilentist

Associate Professor of
Fisheries, Dirsctor of
Applied Fisheries, University
of Washington

Instructor in Fisheries,
University of Washington

Chief Fisheries Biologist
Washington State Department
of Game.

Radiologist

Biologist, International

- Fisheries Commission

Hanford Enginsering Works

;xssistant Fisheries Biologist
Washington State Department
of Game.

Medical Student, Stanford
Universiby

Medical Student,
University of Washington

Medical Student,
University of Washington

Medical Student,
University of Washington

For the Resurvey the above group were attached to the University of

Yashington, Applied Fisheries, under Contract No. W-28-094-eng-33 with the

{toaic Energy Commission.

The Navy made available the services of L. (J.ge) Burris D, lLalar,

Yorte K, Nichols, C.Ph.M. and Thomas W. Ritchie, S/ls The Navy also provided

the many services atteadant to transportation, subsistence, administration,

ad veport writinge

* Tere on the staff of Operations Crossroads, Radiological Safety Section ix?.191.6.
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Pigure 1, (ABCR 5101-9)

Left to right front row:

Standing, left to right:

This group, headed by Dr. Donaldson
represented the University of wWashington
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

A TO LT L Dy
.L_\F‘lr.;LNf 1 L0

r - - B ER Y
TNIV. G0 Vi 0o T



Figure 2.

L 8

Major colilection stations in the Bikini Atoll

during 1947 resurvey. Data from Table 1,
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Coll=ctions of Narine Orpuaniams from DBkt L, Itorngeri - it

Kwajalein Atolls Used for t he Study of Hadiocactivity -—
preserved for future study.

Date Area Activity Preserved Total Remarks
Count.s
Jul 15, 47 Bikini 1 - 1 Hermit Cra:

Island

16 2504 2 2 4 Fishing o7 fermiail

. (Chilton)

16 2407 15 154 169 Poisoning -z 2'=4!
N.W.Rikini water in re=c” i3t

16 Between 2 - 2 Trolling
Bikini & Amen

17 Enyu 2 - 2 Trolling
Channel

17 2307 22 132 154 Poisoning .= 24!
N.¥W.3ikini vater in res:’ I ay

18 1709 27 224 251 Poisoning . Z'-4!
Bikini-Anen Spit water in r=-- 7 7zt

18 2504 - 1l 1 Fishing o7 Zzmi2i
(Chilton)

19 1213 12 235 247 Poisoning -.» z'-4!
Anen water in r2-.7 fat

19 2504 3 l 4 Fishing o7 Z&l:iail
(Chilton)

21 1213 3 - 3 Growth on ==zl
Anen Pontoon Dce:.

21 0914 22 343 365 Poisoning iz 2'-4t
Uku wmater raef T_:=:

22 Enyu 1 - 1l Trolling
Channel :

22 2504 3 1 4 Fishing of? fezmail
(Chilton)

23 Enyu 12 5 17 Trolling
Channel

24 2007 14 174 188 Poisoning iz 32* water
N.W.Bikini around Coral Feud

24 2504 5 1 6 Fishing of & fzniail
(Chilton)

25 i?:.lji ) 7 4 1n Trolling

-



Date Area Activity Preserved Total Remarks
Jul 25, 47 2504 1l - 1l Fishing off fantail
(Chilton)
26 Ruji 11 1 12 Trolling
Channel
26 SeWe 3 - 3 Trolling
Bikini Atoll
26 SeEe’ 4 - 4 Trolling
Bikini Atoll
28 2101y 4 - 4 Collected by divers in
(Saratoga) 90t - 210! of water
28 Betwaen 2 - 2 Coral Head (Clam)
Bikini & Amen
28 Between 7 - 7 Trolling
Bikini & Amen
29 2101y 7 - 7 Collected bty divers in
(Saratoga) 90L 210t of water
29 2504 3 - 3 Fishing off fantail
(Chilton) ]
30 2899 7 - 7 Poisoning in 2'-4! of
Rokar water in reef flat
30 2798 13 305 318 Poisoning in 31-6¢ of
Rokar : water on lagoon side
31 1709 11 24 252 Poisoning in 30t of
Amen-3Bikini Spit water arocund Coral Head,
31 Naru-Boro 1 - 1l Found dead on beach
Spit
k3l 2504 10 1 11 Fishing off fantail
(Chilton)
Aug 1, 47 2407 1 - 1 Reef flat (Spider Snail)
N.W.Bikini :
1 2797 22 365 387 Poisoning in 3'-3! of
Ion water on Lagoen side
3 Kwajalein 18 2 20 Polsoning in 40! water
(Prinz Bugen)
4 2504 16 - 16 Fishing off fantail
(Chilton)
5 1092 25 606 631 Polsoning in 3'-3' water

Arji

on lagoon side
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Homarkss

tiatle rereasesr ved ToLal
Counts
Aug 6, 47 Between 3 - 3 Trolling
Bikini & Enyu
YR 2796 37 234 271 Poisoning in 25' water
Enyu around Coral Head,
8 Enyu - 1 1l Trolling
Chahnel .
8 Enyu 1 - l From stomach of 45§
Channel dogtooth Tuna
12 Target 4 - 4 Trolling
Area
12 Rongerik 15 - 15 Trolling
Atoll
12 Arji 6 - 6 Trolling
Channel .
13 2504 2 - 2 Fishing off fantail
(Chilton) ’
14 0891 28 46 % - Pcisoning in 25' of water o
Airy around Coral Head
14 Rongsrik 16 - 16- . Trolling
Atoll
14 Latoback - 180 180 Polsoning in 2'-5t of
(Rongerik) ‘ water on lagoon side N
15 2201H 7 - 7 Collected by divers in
(Pilotfish) 180! of water
16 9514 27 219 245 Poisoning in 2'-61 of
HBamu water on lagoon side
16 9415 19 110 129 Poisoning in 2'-8! of
Namu water in reef flat
17 2000J 2 - 2 Collected by divers in
(Apogon) 180' of water
18 0390 23 169 192 Polsoning in 31-6' of
Erik water on la goon side
18 0591 27 175 202 Poisoning in 6! of water ‘
Eman near Coral Head Y
19 2792 23 353 381 Poisoning in 4! of water
Enyu on lagoon side
19 Bock - 111 111 Poisoning in 21-4t of
(Rongerik) : water in reef flat



Table 1 (Conttd)
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Date Area Activity Preserved Total Remarks
Counts
Aug 19, 47 Bock 4 - 4 Trolling
(Rongerik) ]
20 2107 pal 201 222 Poisoning in 2V-6t of ®
W, Bikint water in reef flat
20 2207 38 274 312 Poisoning in 1'-2' of
W. Bikini water in reef flat
20 Latobock 3 - 3 Spiny Lobster from
(Rongerik) : reef flat .
21 1211 44 148 192 Poisoning in 25! water
Amen around Coral Head
2} 2000J 2 - 2 Collected by divers in
(Apogon) 180t of water ‘
22 8799 50 123 173 Poisoning in 21.8¢ of
Boro water on lagoon side and
reef flat
24 20004J J - 3 Still fishing off Coucal
(Apogon)
2/ 24,07 - 1l 1l Speared in surge channel
Bikini on outer reef :
25 S.W.Bikini 11 - 11 Trolling ',
Atoll
TOTAL 735 51438 5883




follecting material,
The nature of the study conducted by the Division of Radiobiology

nde it necessary to collect a wide variety of plants and animals from
g s many locations as possibles On Figure 2 are marked the general

& locations whers collections wers made, while in Table 1 are listed the

tllecting areas and numbers of fish collected,

Since fish made up the greatest bulk of the material collected
for counting the activity of substances in tissues, and fish occur in
B eatest abundance on and near the coral reefs, the majority. of collections
vere made in selected spots, during low tide periods, after finely ground
. derrig root had been spfead into the water, In the warm water, the active
lngredient in the derris root, rotonone, stunned or killed the fish within
& few minutes, len were dispersed about the area with dip nets to collect
| the fish as they sucoumbed to the poison (sse Figure 3).

] To c;allect fish in deeper waters, 20-36 feet, similar techniques were
® ccployed, except that the actual spreadiixg of the poison and gathering of
wst of the material was performed by men opgrating in shallow water diving"
| outfits, For t.hi.s type of ecollecting .cora.l heads were selected that were
ssmewnat isolated from adjacent coral outgrowths, Divers worked in pairs
vith ons navy dive:;' accompanying ons of the scisntific group, so that advane
tage could be taken of the training of eache A total of five diving’
¢ollections were msde. (See Table 1),

Collections of invertsbrate: material were made on the sunken té.r'get
vessels by the divsrs on the U.Se.S. Coucals Material from these sunken -
ships was brought to the surface and ths 1ivin§ material removed for stuw..

Hook and line fishing was resorted to in capturing soms of the larger
fish and to spread the area of sampling to regions and species that were not

nited to rotonone poi.soning, A fishing contest held for crew members of
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Figure 3

(ABCR 5026-8)

Men in party picking up fish aiter poison

was spread in water.
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the U.S.S. Chilton yielded 144 fish. These fish were used to provide mateﬂ.al
fop—actirity counts and because of their a.vaila.bility near laboratory spaces,
“they wera also used to provide tissues for future study.
The collecticns of the more sedentary forms, such as clams, sea urchins,
sea cucumbers, snails, coral, and algae, were usually made in the intertidal

ne or water shallow enough for skin 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 a\.reas and organisms to be used fresh for activity counts placed
in these jugs for transportation. back to the laboratoriss on the Chilton,
Both a refrigerator and a freezer were provided aboard the Chilton for
temporary storage of material.

0f the total of 5883 organisms collected (Table 1) 735 were used
fresh for measuring activity (Table 2) and 5148 were preserved in alcohol or
formalin for shipment to laboratories on the mainland for further study.

Ashing and activity counting.

Specimens 1;0 be counted were selected in the field at the scene of the
collection 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
¥as made to selsect species which were likely to be found at 2ll sampling
stations again,

The following series of tissues wers dissected from the fish so far as
vas practicals bone; gills; skin, including scales; muscle; faeces; a section
of the intestine; liver; spleen; gonads; and kidney, Similar tissues were
solected from some of the invertebrates, Many of the small fish and inverte=-
brates were used in their entirety.
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Teble 2

Gross Beta - Gamma Aotivity of Marine Organisms Collected at Bikint Atoll During July - August, 19L7*

Area Common Date Entire Bone Gills Skin Musale XMaeces Liver Spleen Kidney Gonad Miss. Remarks
Name Collested Organism .

Chiiton 2504 Siganid 7/22 4,81  4.28 428  S5.31 55.7 M.6
1] " " 7/22 1.61 1!».33 5+52 029 72-8 g?-?
] i it 7/21‘ l.i‘9 2,21 10.2 7.& 86.0 B2.4 27'8
" u " 8/4 0 3.83 6.78 15 1.26 87.%3 205.
1" " u 8/4 1.77 201.5
n n n 8/% 56.1 4.6
u tt n 8/4 . 27.2 755
" " " 8/3 21.3 28,2
" " f 8/6 59.8  33.8
n u " 8,6 71.8 33.
u u 1 7/31 0 2028 0 1.1&3 38.6 214
" o " 7/31 5.00 2.24 5.5% 148 16.8 3.66 0
n n " 7/91 L.38.. o 0 1.09
" " Spapper A 7/19 SJlt  6.57 10,7 10411  19.2 27.7 3%1.2 3840
" " " 8/ 0 349 o 9501, 914 633
" " " 8 6.50 4,00
u " " 8/% 640
n ) n 8/2 0  25.6
u " n 8/3 675 10.5
" " " 7/31 0 0 0.59 16 2,91 LAk 9.36 oli5
n " n 7/31 0 «93 2.65 0: 2.13 8.10 111, 9.06 h.52 Ovary
11 n " 7/2'-'» 085 .77 3.82 1.72 10-8 9.01 35'9 35.3
" u " B 7/16 0 75 18.5 10.7
" u " 8/5 0 (o] 0 1] 10.5
n " n g 7/31 1.85 o0 9 o 7¢93 O 4.00 4.7 23.8 Ovary
" " " 7/31 1.56 0 127 0 6,09  6.55 7040 3000 Ovary
n U Grouper A 7/19 29 | 13.8 h.a1 «01  Stomach
n " u 7/19 23.6
" ) u 7/24 40 0 1.74 «35 19.2 1261 6.73
] n " 7/ 1 ¢} «68 ] «07 o 20.8 12,6 083
" u " B 8/5 0 3.0 O 2,33 0 16.6
" " n c 7/22 21.6
" Y Jack A 7/25 15.9 205 8.97 1% 88 9.08 10.5 6e57 4,18 Liver Cysts

* For total o/mine/grem of wet tissue, uncorrested for sbsorption, multiply by Ye5.
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Table 2 (Cont'd)

Area Camman Date Entite Bone G11ls Skin Muscle Fasces Liver Spleen Kidney Gonad Musc. Remarks
Name Colleoted  Organiam
Chilton 2504 Jack A a/1g 1.91 9.38 0 97 3.55 11.9 6,60 6400
" " " B 7/24 .52 .98  2.00 1.02 10.8 17.2 8.20 560
" " " 8/4 31 11,8 0 0 12,4 2,28 12,9
u n " n/9) 2.0U 5.78  3.20 =81  1b.l 238, 37.7 76.2
" " Tuna, deg tosth 7/16 «98 13.9 2,20 227 1.06 4,82 13.6 7453 2,59 Testes-g.i.
u u Remore. /a2l : 1k 2.5% 99 0 58.0 56.8 2.01 treot
W » " 8/2 o 93 8.92 8.16 0 244
" " " 2/31 1.26 2.50 1.93  2.54 7.46 92.2
n ] " 7/31 «57 0 2.7 «20 92 14.6
" " Shark B 7/29 1.68
] L n 2/29 1.49
" " n 8/1% 0 3.0 O 0 2.8 -58 2.93 2.87 3.2 Egg ]
" " n A 7/29 0 -
Trolling Tuna, dog tooth 8/12 ] 2.33 3.67 0 8.81 7.85 17.9 2,50 3422 Ovary
Target Area ::
" " SkipJjack A 8/12 1.05 1.4 © 33  33.0 24,9 14.8 ?.28 9,60 Testes
" u Rurmer, rainbow 8/12 0 51 «23 82 3403 6.75 2,46 Ly 1.17 - Tsstes
" n " 8/12 0 .12 57 275 f;.m 19.3 12,5 12,8 3.68 Ovary
Apogon 20003  Shark B 8/24 2,21 l.92 0 1.78
u b Puffer B 8/24% 20.8
n " Snapper Iy 8/24 13.2 18.4 22,9 2,31 k3.5 15.0
" NoW. Tip Grouper 4 7/16 (] 0 «33 «05 0 0
Bikini 2407
n n Siganid 7/16 2.00 2.89 0 0 1.45 54.8
" by Parrot fish A 7/16 o 5022 O o «28 ]
n " Squirrelfish A 7/16 79  1/2 of fish
# " Damsel fish & 7/16 o
n " n " 216 : 0 0 1.§9 0 o Gonads |
# w oon == 7/16 57 © o o G Wet County
N.W. Damsel fish A 7/17 2.58
Bikini 2307
] n [ " 7/12 8.6 0 0 0 22,3
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Bikini 2307
" 1]
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Bikini 2207
" 1

n
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n
n
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"
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it
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i

"
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n
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Squirrel Fish A
Goat Fish A
VWrasse i
Gro}'xpor B
Surgeon A

11 B
Sig.a'.nid

Parrot Fish
Grouper

»

1]
n

Surgeon c
1
" A

=
:
o
o

Trigger Fish |
Squirrel Fish 4
111

Date

Colleoted Organism

7/37

Table ? (Cont'd)

Entire Bone G1lls Skin Muscle Foeces Liver Spleen Kidney Gonad Misce Remarks
1.73 Less head &$ail
«38 5el2 1.87 1.93 56.0 50,8 0
0-37
. 143 L7348 o9l 514 3945
11.8 8.33 1&.56 23.8 39.‘5 14,7 Eggs
8.58 12.0 19.70 E.S 6. 13.0
2,97 9.82 ¢ 79 38le2  29.6 5ot
20,0
1.33 5.1‘3 1.00 1072 8206 19.“ 3101 3.55 Teates
«20 6.53 0 0 775 512
0 2,35 5.13 o83 2,29 16,2
0 9,20 8.50 © .88 22,0
1.65 0 5.72 0 6.60 11,0
6.35 Viscera
53.6 Visesra
28.7 Viscera
2.99 0 4.59 0 5844 13,0
2,46
2.32 Viscera
28.2 Viscera
172 Viscera
3540 Viscere
3.36 Viscere
2,88
2.85
0
5
45,0 Viscera
12,6 Visoera
5e2k 2.21 2,8% 3.62 3421
«58 Less head & tail
140
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Table 2 (Cont'd) =
P :ig
Area Common Date Entire Bons Gi1ls Skin Muscle Faeces Livar Spleen Kidney Oonad Misce Remarks E: %'
Neme Collected Organism (é‘: g
B o
Biicn L Fish 8/20 1.27 2
Bik'1'n1 2227 iza'!"d 8720 - .%‘a isoerm. 6 ?
" n " 8/20 Se Visoere -
" i Cardinal ¥sh & /20 1eli2
" " " 8/20 11.5 Viscera
We of Grouper 4 8/20 0 2.97 kW56 0 7.95 6.9
Bikini 2107 )
u 1 u 8/20 3.87 0 1e37 2 7.16 10.2
" " Surgeon ¢ 8/20 0 3.02 O 0 92.5 96.0
u " " A B/20 0 0 1.20 1.10 8.00
u n Goat Fish A 8/20 «9 5,00 He12 .11 5+17 3418
" n Lizard Fish 8/20 0 0 5«64 35 i2,6  Viscera
" n Blenny A 8/20 8.57 165.0 0 3.83 1.33 , -
" " Demsel A 8/20 o) Midsection W
" " " 8/20 Sel17 HMidsestion
Coral Head W, of
Biﬁm 2007 Squirrel Fish A 7/2% 0 615 1648 2409 0 13.8
" " Wrasse B 7/24% 1,06 5 500 0 147
f u Goat Fish A 7/2h 174 1645 274 191 9642 6345
" " m.l A 7/21{' 7.9 1.6’7 5’75 0 126.
I " F 7/24 3. 8.2k 141 o 119, 122,
" " Grouper A 7/24 2,59 1642 50 249 hos3 2840
" u Siganid 7/24 4.4 3.53 1.91 «70 809 Se5
" " Surgeon B 7/2% 104 22,1 IZ.Z 149 61,2 )
" u Cardinal A 7/24 L 174 olt9 ] 17.2 6.1
Biking~ 5 7n8 b7y
A S -
i 1739 S::f:::l Figh A 718 1.47 Midsestion
w on Grouper A 718 442
1] [}] n 7/18 5035 500 l‘ozg 24,95 12.4 l}'% 32.0 Testes
now Flatfish 18 o7 1.79 . 2437 532 17.0 .
u on Su::oo; ¢ %18 11.0 % Less $ail & head,
L " 7/18 24,8 2§40 935 6.98 5420 7847 174 Roe .

’
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Ares

Bikini-

Amen 1709
1] n

L] it
" "

Coral Head Bikini-

Amen 1709
" "

Bikini-Amen

(Trolling)
1" 11

Coral Head Near

Amen Is.
"

1211
"
v
1
"t
"
1
"

Damsel

"
Goat Fish
Blenny

e w

Squirrel Fish
11}

A
c
Surgeon A
Goat Fish A
ﬂa&head

>

Carginal

Demsel
Parrot

>

Mackeral
SkipJack
Jack
Grog.por

o ts

"
i
n

Snapper A

Squirrel Fish C
"

"
n
n
" D
"
L

Date

Dollected Organism

7/18
7/18
7/10
7/18

7/31
7/31
7/31
7/31
7/31
7/31
7/31

7751
7/31

7/16
7/16
/28
2/28
7/28
7/28
7/28
7/28
7/28

8/21
8/21
8/21
8/21
8/21
8/21
8/31
8/21

Table 2 (Cont'd)

Entire Bonia Gills Skin  Muscle Faeces Liver S9pleen Kidney Gonad Misc. Romarks
6495
062 Loss head &
156 $ail
6542
1.22 5624 0 1.03 3453 17.4 24 9479
1.96 3438 10,6 461  76.3 787
461 1142  21.6 22 261, 166.
1045 a7y o 0 9343 0
134, 0 1046 0 0 %5.0 9.09 Ovary
045
o] 1.36 5.“5 1,16 11.7 1&8-7 3.13 0va.x'y
20'0
0 104. 974 016 b5 67.8
0 13.8 19.2 o3 5946 1945
2455 3.25 6,00 «89 4,96 12,0 342 L.85
1.58 L.90 171 244 13.3 11.2 11e2 6468 4,90 3.78 Liver Flukes
1.76 1.67 1,55 4405 34,0 k2.6 12,3 18.5 Inside resf
:38 0 1.27 1,72 2.89 524 Inside reef
146 6.36 8.38 2,01 90l 2,24 Inside resf
111 0 0 0 6.99 3841 Inside reef
.18 1.3‘* 0 1029 2301 12-7 19.2 1*.62 Inside reef
] 0 0 leH1 9015 1349 12,6 19.2 Inside reef
0 1.59 0 2449 o70 1.2 47.7 Inside reef
77 2,06 O .13 974 28,1
1.21 1.90 0 4,24 0 11.29 7440
Sl 36.2
11.1 20,8
21.7 173
Y.84 0 «33  lo5H 0 6467
0 0 0 1.27 5e6 14.3 0 Ovary
l.12 Lo

- 9T
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: . n &
Area Common Date Entire Bone Gills Skin Musele Faeces Liver Spleen Kidney Gonad Miss. Remarks £
Neme Collected Organism é =
Coral Head 4 E
Near Amen f
Island 1211 Squirrel Fish A 8/21 12 62,4 -
" " " 8/21 Le07 348
" " Wrasse A 8/21 0 0 ho13 2,48 .8 o
" " " 8/21 5032 107.0
" " Porgy 8/21 28 0 lodl 12,2 10.5 1649
" " Cardinal Fish A 8/21 185 37 O 0 0 3.6
" " " 8/21 0 8.82 0 1.03 0 126
" " " 8/21 2,28 0 ()] #81 1.55 10.1
" " " 8/21 10s2 Viscere
" " " 8/21 5¢54 Viscera
n " Flathead 8/21 1.02 © 2,72 0 0 12,1
" " Parrdt Fish A 8/21 «10 13.3 191 «96 373. 1.2 448
n u w 8/21 0 1,91 2,69 1l.75 14,85 sh.b e
n n n 8/21 19.3 13949 g
" " " 8/21 k2,9 23.0
" " Goat Fish ¢ 8/21 o o o 0 M. 6.33
" u n 8/21 19.8 25.9
" " u A 8/21 150 RMil 0 o o5 22,4
n " " 8/21 16,0 18.2
u " Damgel Fizsh 4 8/21 9.29 © 587 o 17 25,5 “
" " " 8/21 27.3 10.4
» " w 8/21 38.8 26.7
" u n 8/21 554 6450
" " " F /21 5417 Viscera
" " Surgeon Fish A 8/21 2.8% 3.70 3.58 1.75 13.85 40.8
" " " 8/21 5039 22.3
n " " 8/21 9.90 k6.6
" " " 8/21 14,9 Viscera
" L L] 8/21 6'31 )
" " " E 8/21 345 7,01 W34 o1 2,87 N2
" n u 8/21 0 ] 0 0 167 10,3  1l.1
" *  Grouper D 8/21 ] 0 109 «37 & M8 8,00
" # " 8/21 5 O ] ¢ 32 0 25.0 :
1" ] Puffer A ’ak‘ Viscere .
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Table 2 (Cort'd)

<Y

Area Common Date Entire Bone Gi1lls Skin Muscle Fasoces Liver Splesn Kidney Gonad Misoce Remarks
Haxe Collected Organism
1213 SoE. End of
Amen Island squ’.".l Fish 4 7/19 5.10 8.27 14k k.18 17.“ 1203 9490 Intestine &
" w Goat Fish A 2/19 5.26 19.4 11.8 9.00 33.8 42,0 Spleen
woon Mullet 7/19 12,5 1440 8o34 6.30 9.40 28,5
" " Flewnder 7/19 4.0 8.56 1208 2039 5.32 1302
LA Trigger Fish 27/19 4,83 A3 k.30 5.00 29,8 2.81 247
n " Grouper A 7/19 Sell 3438 «57 1.63 145  5.67
" n Damsel Fish © 27/19 0 «90 7420 5.10 8.43 L.78
noon Eel A 719 A7
Uku 0914 Grouper A 7/21 0 *33 36 0 o} 6.43
"noo" Squirrel Fish C 7/21 3.5 (] 2.83 2,13 43 2642
" " " B 7/21 0 0 5.00 1.57 6.50 1l.2
" n " A 7/21 0 2 0 v} 0 1045
" " Surgeon Fish © 2/21 4.18 JJ4 0 2,38 k.13 g2 -
" " Flounder 7/21 1.26 l.17 0 32 L4.47 0 10.0 w0
w o m Parrot Fish A /21 0 82.0 2.13 ] .97 o(7)
n n Damsel Fish E 7/21 2.03
L " F 2/21 1.21
" " n 7/21 1.73
L Goet Fish ¢ 7,21 0 62 0 ] 11.8  L.20
" u Wrasse A 2/21 1.36 Viscera
" " B].OW A 7/21 8.40 1.90 1.51* 1'78 19.2
Namu 9514
Inner Puffer i 8/16 »73
" " Trigger Fish 8/16 15  8.78 <83 63 349 © 4,21 Ovary
LI S1ganid 8/16 0 0 6.80 1.48 7.08 12,5
" u Surgeon Fish € 8/16 2,50 22 0 | 0 2,62 0
LU " A 8/16 .26 S5 O 0 0 1,62
" n Grouper A 8/16 0 0 17.3 1.k45 0 3.0l
u on u 8/16 133 O 3 -05 1.32  2.50
u u " 8/16 0 0 0 «06 o 2,28
w o on " 8/16 0 0 R 0 08 5.19
" n Flounder 8/16 0 «20 0 0 0 Sy
n " Blenny A 8/16 ] Jit 0 0 0 559
" u " 8/16 38 O 0 0 o} . .
n " Wrasse D 8/16 0 Digestive trect
woon " ‘ 8/126 +65 Digestive trect
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Aren Common
Nome

Namu 9514

Inner Wrasse D
n 1 i G
n 1" n 'y
" " Damsel Fish A
" ” n
ki) un 1
it n 1]
" " Lizard Fish
oo Cardinal Pish
n n n

Namu 9415

Outer resf VWrasse A
tn n 11
" n 111
" " Squirrel Fish 4
1] n 1
" 11 11
n n n
" " Grouper 4
1" n 11
1] " n
1 " 1"
i1 n n
1 n 11}
wooom Lizard Fish
1 1 n
" u Surgeon Fish C
" . Damsel Fish 4
" " 1]

Boro Island 8700

&

Quiside
n

Surg,o.on Fish

Date

gollected Organism

8/22

8/22

Entire

-4

A
Table 2 (Cont'd)
Bone G111 Skin Jawole Faeoes Liver Spleen Kidney Gonad Mso, Remarks
0 Digestive tract
86 0 " " & faeces
i3:65
1309
5691
0 Digestive tract & faeces
0 n n " 11
0 n "w on "
Collected by V. Brook
1.71 Digestive tract & faeces
0 1 A n ”
61l.1 «69  3.85 «90 o} L.80
(¢ 76 M8 0O 0 1,81
‘ 0 Digestive tract & faeces
’57 1" 5 1 n
77 O o 51 3e74 oM
0 3,58 0 0 1.31 0
s} 4,75
0 0
6463 750
0 Digestive tract & faeces
O 1 1] 1 n
n 11 n "
;.75 " n 1" L 1]
5.01* 1 1 " 11
k5 <91 =89 2.39 28.6 798
«63 u.ﬁo 1.07 0 35.0 12,0
Q 0 S¢99 0 22,7 14,8
0 167 7e 1.61 ¢ 6.11 liver and fasces
56 13, *
se5 37 4,06 Complets Viscera
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Area

Boro Island
87?9 Inside
] 111

SeWe Part

Atoll
"

"
1
n
"
n
n
L
1"
n
n
1
"

1
"
|
1"
[ 1]
"
n
n
n
n
"
"
n
"
n
"

of

Erik Island

0390

Surgeon Fish A
Goat Fish A

Tuna, yellowfin
'hma‘,' dogtooth

n
"
"
"

Skipgack A
n
n
1
1"
1 1] B
1
11
n
VWahoo

Eerracuds (smadl)

" (sma11
" (1arge
" 7
n "
Mackersl
Runner, reinbow
(1]
Jaok B
Snapper A
Grouper D
n c
Sigenid
Grouper A

Table 2 (Cont'd)

stomach

Bone Gills Skin Muscle Faeces Liver Spleen Kidney Gonad Miso, Remerks
0 0 0 0 12.0 739
0 8.6 © 3426 0 9024
£3 o© ] 1.00 41 1426 1,56 49
] 0 1.75 oS  1.86 2,96 5.i2 310
«15 4,05 6.00 o 0 69  1a29 Ze94
]
2.80
2,21
) 1461
0 303 1.02 176  25.7 28.8 6,92  12.3
179
52
1.60
«38 30 2.9 2.67 .82  1.84 7.48 1.80
12,3
9ok6
3483
8.12
0 43 125 8.21 3460 1435 1.6 478 11.5 Testes-flukes in
0
843 24,6  ha35 100 6465 9.23 17.6 11.7
) 07 271 0 10.8 2. 1,51 0 <16 Ovary
2643 3.78 <S4 «38 1.97 542 8.65 1.05
6e28 1433 12.6 L' 6e00 5425 6,18 5.98
1.92
2,97 0 0 0 .74 o <80 5400
7.67 2,95 1.8 fe61 0 68 0 k.00 1.15 Ovary
234
11.6
] 145 O 1.6 1.31 8.80 1h.2 12,5 1,07 Testes
2,66 o 0 0 52 664 742 ha2
2,18 0 0 0 2.74 1,02 L68 .
i L76 7,08 2,87  8.38 657 19.1 1049
2,8 173 0 0 1,02 9400
0 0 0 M5 0 0

Iz

124
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fable 2 {Cont'd)

Area Common Date Entire Beme G111z GSkin  Muscle Fheces Liver Spleen Kidney Gonad Misse Remarks
Name Collected Orgenism
Erik Island
0390 Grouper 8/18 0 0 0 1.5 0  Freoces & Viscere
" " Parrot Fish A 8,18 ’ ] 2,50 0 55  6.67 243
" " " 8/18 1.96 © 0 0 119 6o
" " Goat Fish A 8/i8 0 17 2492 1s93  lelB 2418
" " " c 8/18 _ o 0 0 0 79 172
" " Squirrel Fish 4 8/18 0 0 0 0 0 2,29
" W Damsel Fish & 8/18 <13 26 0 29 181 o
" " " 8/18 0 0 3409 2,08 o8 0
n " Surgeon Fish A 8/18 0 0 0 «60 2,71 7.78 1.36 Ovary
u " " 8/18 ¢} 1.71‘ 1.5"‘ 0 1{.71 Visoera
" " Flathead 8/18 0 0 2465 0 0 Viscera
Preyer Island
o;{ Siganid 8/18 ] 1,39 O llis  2.26 23.5
i " u 8/18 0 W69 0 0 1.93 8.53 N
" " " 8/18 1.19 2,02 22,3 N
n " " 8/18 1.64 1.69 16,6
" " " 8/18 ho11 6.17 31,7
n u VWrasse A 8/18 +69 Cross section through middle
n n 1 D 8/18 2.77 u 1 1n 11
n " Surgeon A 8/18 ] 1.22 «39 «92 11,8 0
u u u 8/18 «31 1,00 © 2,83 7,76 o
n " " c 8/18 0 he28 25
n " Squirrel Fish A 8/18 0 926 0O
" n " 8/18 0 15.3 0  Viscera
" " " 8/18 0 0 0 Viscera
# " " 8/18 48 o} 0 Viscere
" n " D 8/18 (] 8.81 «38 Viscers
" u Goat Fish A 8/18 22 0 0 Viscera
" " Damsel Fish 4 8/18 32 0 7452 Viscare
u " n 8/18 1.77 732 4,67 Viscera
u " " 8/18 o 1.02 7.38 Viscera
" " Trigger Fish 8/18 ) 4,10 2,50
w " Groupsr 7 | 8/18 0 o .45
n n n 8/18 0 0 96
n " Lizard Fish 8/18 0 0 0
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Table 2 {Cont®:]
Area Common Date Entire Bone Gills Skin *.scle Fasces Liver Spleen Kidney Gonad Misce Remarks
- Neme Colleoted Organism
Prayer Island
0591 Eel B 8/18 0 9426 2843
" " Cardinal Fish A 8/18 ]
Coral Head
Alry-Biren
Island 0891 Squirrel Fish D 8/14 1.40 1.84 6.24 -88 2,54 2,47
" " " 8/14 750 1947
" " " 8/14 2,60 16,2
" " Grouper A 8/14 53 O #51 «68 «79 3400
n " bl 8/14 2.10 4,20 W53 2,73 O 4,00
" " " 8/14 0 6425
" n i D 8/14 1,20 <67 oS4 1.71 1.76 6,80  3.68
n " " 8/14 1.92 2,21 2.47 1.23 33 5473 2,59 .
" " n 8/14 3.11 Viscere N
n " n 8/14 5.14 w
" n Lizard Fish 8/1% A48 8 1.62 1.45 Viscera
" n n 8/14 357 Viscera
n " n 8/14 0 Viscera
u u Cardinal Fish A 8/14 Jlow 2,03 Viscera *Caudal Peduncle
" " u 8/14 0 Viscera
" " " 8/14 2,42
n u Damsel Fish F 8/14 0 x® «77 Viscera *Caudal Peduncle
" n " : 8/14 0 Viscera
" " " 8/14 «98 TVisoera
n n Butterfly Fish 8/14 0 o = 0 19.4 Viscera *Caudal Peduncle
" " Surgecn Fish B 8/1% ] 6.59% 8.28 2.59 Viscere ¥Caudal Pedunole
" " u 8/14 8.00 7.89 Viscera
" " Wrasse D 8/14 0 1.70% 6.14 Viscsra ¥Caudal Pedunocle
" " " ¢ 8/14 0 Midsection
" " Eel i 8/14 3.02
" " n B 8/14 1.37 Midseoction
Arji Island
31092 Trigger 8/5 o} 0 0 1.40 9.77 0
" " Siganid 8/5 4,05 0 0 Ml 15.9 12,3
" " Grouper A 8/5 0 L.45 1.82 4.01 147 1.62 .
A " " 8/5 (s 3452 0 1.03 2,86  1.47
n u Goat Fish A 8/5 (i 0 0 2,13 8.56 1.40
n " " 8/5 0 .74 W96 ] 10.8 «69



Table 2 {Cont'd)

Area Common Date Entire Bone Cills Sikir Musocle Faeces Liver Splesn Kidney OGonad Miscs Remarks
Name Colleoted Organism

Arji Island  Paprot Fish B 8/5 1.22 1,20 0 83  Le€7 2,04

1092 " A 8/5 0 B0 0O 0 1.5 7+78

u # Wrasse A 8/5 10.2 0

" 1] Hj 8/5 <10

" " Squirrel Fish D 8/5 4,85 o

" L " A 8/5 : 2.51; 0

" " Damsel Fish A 8/5 15.6 1"‘.7

" " n 8/5 0 81.2

" [ " 8/5 77

" " Lizard Fish 8/5 0 93

" " Surgeon Fish 4 8/5 «16 53 O 67 10,0 12,3

n " " 8/5 12,0 5.88

S.E. part of
Atoll Barracuda, small 7/17 899

n " n 7/17 3400

n " " 7/23 0 0 Testes
n n 1" 7/23 1.84

n n n 7/23 «18 0 0 62 o 137 1041 7.68

n " n 7/23 11 2,02 3819 «92 0 6,04 9.26 llei

" n " 7/23 «19

" n n 7/23 2,90

1 n n 7/23 2.83

n " n 7/26 *59 i 1.17 179 «90 <80 S8 3.5k

" " n 8/12 o738 2,10 81 95 Ge66 5482 11.3 11.8

n " n 1&!’5’ 7/26 015 2. 69 5.20 21 1099 0 075 2.27

" n Shark B 8/12 1-98 «32 0 ‘71 0 1.09 .46 le29

" " Snapper B 7/ 22 0 (4} 1."‘0 21 2.""* uchg 1.67 Ova.x'y
n " n A 7/23 5+20

" n duck A 7/23 0 4.25

u " " 9/29 0 3.64 © 1.32 6,00 2,17 Testes
n " " 8/6 1.4 0 0 178 18.2 146 6:10 1h.3

" " " B 7/23 G 26 2,25 1.08 o 4,99  9.58 1.02

u n u 7/23 ho26 1.2 »63 0 86 8,95 2,10

" " n /26 0 A4 2,12 136 5.40 3.6  3.91 2.1

n " " 8/6 0 2,40 96 2018  3.96 B8.18  7.28 5.00

" n " 8/12 ] 2,48 0 1.09 26« 0 18.4 8465

" n Maskerel 7/25 484

" " 11

2/26 1.98 72 4,07 1.06 K30 Hu9 .50 2,56  2.99
" u Tuna, dog tooth 7/23 0 <70 W72 -4 0 ©55

ve



fable 2 (Cont'd)

Ares Common Date Entire Bons G1lls Ukin Musocle Faeces Liver Splesn Kidnzy Gonad Misce Remarks
Nome Colleocted Organism
S.E. part Twna, dog tooth 8/12 «37 lols 240 3.09 106 1.63 196  3.65
of Atgi.l Bunn;r, f‘inbw 8/6 2.02 2&(’»', _’,«;6;* 2.@6 026 28.‘* le.l& 10.5 2.63 078.17
" " n 8/12 o ;!)6 Q 1.02 2.72 032 1000 6.“’}
" " SkipJack A 8/12 «38 ¢ 1.98 «15 2.56 15.6 16.3 8.99
E Island
2%; Inner Squirrel Fish D 8/19 l.16 M5 0 03 }.142 2.52 -
n " " 8/19 0 G 4] 07 V] 1621 v}
" n n 8/19 «39 o Yiscera
" n 1 8/19 0 7.23
L " A 8/1s 0 0 0 0 3.38 2,22
" " " 8/19 0 0 ie26 0 - 2.89 o©
" " Surgeon A d/1i¢ «22 «65 31 10.2 1.92 17.4
" " "o b/ 1() Y] 1470 o85 0 1‘007 11-7
4 13 i} 18.1 lm.s
" " n D 8 19 +80 0 0 2.36 8.16 1.19
ooon Esl B 8/.9 0 0 0 ) 0 0
" " Damsel Fish A 8/1% 0 0 0 0 104 2101
noow " 8/19 e l4s O ] 7+20 23.9
LA " 8/19 15.5  H.ho
" " w 8/19 O 5.22
n " Parrot Fish A 8,19 0 0 0 0 9448  4.57
v ow " 8/19 29 1,25 @ lolh ko33 .07
" "n L N 8/19 23.3 b'gg
" n Bl A £/19 L6 0 ] ] *0 1.
" " i 8/19 1.43 0 «91 1.38 1.20 5U4.8
Coral Head
North of
Enyu 2796 Squirrel Fish 8,7 ] 0 7 3.16 445 1,08
woon " 3/7 55 0 3488 8 3.17 1.0
" on " 3/7 1.96 $36 0 1,08 3.67 3040
' o 8/7 ks o o 0 J13  5e2k
w n " 8/7 0 0 5¢85 2,89  1.58 o57
" " " D 8/7 0 0 1.26 R 5.28 ©
B oon " 8/7 s.40 0O 1.08 16 7435 5.22
LI " A 8/7 2,86  5.67
n " ] 8/7 ’.1‘0 17.7 -
w n Surgeon Fish A 2:39 0 79 <15 11.2 141,
non " 148 693 O «99 37.8 36.0
LI " ' 30.6  Ne00

won " 955 1345

[

1°K4
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Area Common
Name
Jon Island
2797 Lizard
w " Squirrel Fish C
" n Y i
" n Wragse A
" " Damsel Fish A
Rokar Island
2798 Inner Siganid
n on Squirrel Fish D
" " Grouper 4
" " Goat Fish B
u " Demael Fizh B
” ” n A
n n Wrasse C
n " Surgeon Fish B
" " " ]
" " Cardinal Fish A
Rokar Island
2899 Outer Squirrel Fish D
1 "t "
" n n
" " Brotulid
n " Surgeon Fish 4
n n 1
non Virasse A
Rongerik Tuna, dog tooth
n i}
e [ 4]
n n
" n
11} (1]}
" n
" n
" u

"
n
n

Tuna, yeller fin
1]

Date
Collected Organism

8/1
8/1
821
8/1
8/1

7/30
7/90
7/30
7/30
7/30
7/30
7/30

Entire Bone

Less

[
o
o

O0.0\O [ =T - g
]

149

1.29
17.8
3.75

fable 2 :~oni'd)

Hlls

1425
L.43
0

0
11.0

6.03
]

0
i2.8
51
2.50
2.82
4]
0

0

7415

1.25
16.5

9.42
o -

Sxir Masele Fasces Liver Splesn Kidney OGonad Misc. Remarks
i 35 1
0 1542 o] 26.4
14,0 Visoera
14,8 Viscera
19.6 Visoers
1.58 142 16.9 L9 35,0 23.6
33 0 1.4 18,8
0 67 174 8.89 «83
17.2 «63 8422 32.1 131 22.0
77 lel2 0 1.52
21,1 102,
0 0 831 10.0 22,0 -
o 1.97 28.3
] 0 «86 12,7
0 o 412 o
o2l 73 62 1,02
3.768 Visoera
5.19 YVisoera
11.6 1] . 11.3 k.71
0 2,52 5.20 ©
0 Viscera
4}
o34
1.02
0
0
0
0
0
[
o}
V]
0
1.02
1.20

9¢
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Table 2 (Cont'd)

Area Common Date Entire Bene G1lls Skin Muscle Fasces Liver Spleen Kidney | Gonad Misc. Remarks
Name Colleoted Organism
Coral Head
North of
s 8 09 O 0 0 8.95 Ll.u4
Em':u 27'9'6 1gagid 85; +80 «95 O 1,02 5.06 41l
LI " 8/7 .32  4.75 1.80 1.12 6090 148.8
woon u 8/7 0 12,9 1.67 170  13.5 162,
n " Wrasse D 8/7 0 26 O '];o}'e 1-"52
u w G D 0/, o] ¢} [+] 2675 Vel
u " e 8% 1.20 0 0 8.61 1.07 48.6
" u " 8/7 0 ] 0 6470 1.89 o0
L u B 8/7 98 0 0 4,59 A5 1242 1e0 %423
" " Snapper c 8/7 0 l.21 O 0 1.95 .18
"o Damsel Fish A 8/7 2469 ]
" " " F 8/7 2062 YViscera
woon Cardinal Fish &  8/7 80.0  1.36
" " n 8/7 0 9.1*3
wooon Goat Fish 4 8/7 3.88 141 1,18 56 1540 2,46
" " " 8/7 3416 3.02 1469 2,71 6.67 42,4
" " Paprot Fish B 8/7 0 68 0 11 18.6 .62
LI " A 8/7 ] M8 A9 . 8ly7  6.62
" " Lizard Fish 8/7 2013 u029 0 1.18 6.59 (¢}
Ion Island .
2797 Parrot Fish B 81 0 1.54 1.28 1.@ 112.0 1249 7.82  14.8
won Goat Fish A 8/1 ] 0 2.53 o 13.8 57.8 265, 53.7
won " 8/1 2,93 3.18 0O .12 2844 o7
wou " 8/1 1.86 1.96 © 1.29 9465 Hl.l
u " Cardinal Fish C 8/1 0 3,56 0 69 281 67.9 A2
nom Grouper A 8/1 5e71 6.57 0 6.92 0 0
" " " 8/1 o 2,88 Viscera
uw o u " D 81 6,05 © 0 68  9.02 11.9
w oW Shark D 8/1 4.15
noon Surgeon A 8/1 5.70 67 O ] 6le3 19,6 0
"o " 8/1 0 18.5 Visesre
oo " 8/1 ) 371 Viscera
noon " )] 8/1 1 64 0 L0 14el  25.4
non " 8/1 0 18.6 Visocera
w m Flounder 8/1 0 (] ] 2,81  5.38 .

Lc
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Kwajalein

Common Name

Collected Organism’

Bone

Gills

Skin

Muscle

Fazces

Iiver Spleen

Kidney .|

Tuna, yellow fin
" !

Skipjack

s 3 3y I s I SIS IS

Barracuda, large
Grouper
Jack

Tuba Snout

Groiiper

Damsel Fish
[ -

333

"
1]

Yrasse
0

Cardinal Fish
"

L~

> >

8/12
8/14
8/14
8/14
8/14

1,28
o

3.75
31

«26
.83

o
o

0 f

1.29
.18
«38

2,30

.67

©, oo0ocoo00O0

.78
«27
10.5
3.07
92

.16

.38

8¢ -




R mﬂﬁw R AR, il R T i

Arca Name Date Entire Shell Soft Mascle Digestive Mantle Gonad Skin Fae:
Collected Organism Part Gland
Apogon Oyster (Ostrea spe) 8/17 333,
" New Coral Growth 8/17 13,6
" Oyster (Ostrea sp.) 8/21 22,9
u " - '8/21 915.
n Young Clam (Arca sp,) 8/21 1054,
" n - 8/21 680,
Pilot Fish Young Clam (Arca sp.) 8/15 249,
" Oyst.er (Ostrea sp.) 8/15 126,
" (Spoudyl ) gﬁg Voo
" Clam ondylus sp. 420,
" . 8/15 391,
" " 8/15 91.3
n " 8/15 520, o
O
Saratoga Sea Cucumber 7/28 12,4
w Holothurian {Euapta sp)7/28 37.9
" Clam (Arca sp.) 7/27 171,
: " ( y 7429 645, o
*  (Spondylus sp. 7/28 78.5 '
" n /29 5454 778,
" J 7/29 314,
" Oyster (Ostrea sp.) 7/29 420,
n Sea urchin 7/29 826,
" Spider Crab 7/29 1350.
- " Finely branched Coral 7/29 3840.
é: g Bildini Island Hermit Crab 715 13,3 o
< é N.W. Tip of Bikini . [ -
PR Islond 2407 Sea Urchin 7/16 0 62 .
Co- ; Clam (Tridacna sp.) 7/16 0 0 9.85 (o] 0 b
e " n Sea Cucubibar 7/16 - 2,46 o
o u " 7/16 : 1.27
~ n n Nudibranch 7/16 1,22 0
u “  Snall, cats eye 7/26 0
% " " " 7/16 2.10
" " Snail, spider 8/1 2,92

o}
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Tabls 2 Part b (Cont'd)
Area Name Date Entire Shell Soft Muscle Digestive Mantle Gonad Skin Faeces 0ills Remarks
Collested Organism Parts Gland
N.W. of Bikini
2307 Sea Urchin 7/17 6 b1.8
" Clam (Tridacna sp.) 717 112 6.81 4.82
" Snail, cats aye 7/17 89.5 8.40
u Ses Cucumber 771y 208, 50.7
We of Bikini
2207 Oyeter {Ostres sp.) 8/20 k.85
n Clam (Tridacha sp.s - 8/zc 81.0  3.04
" Sea Ousumber 8,20 25,2  120.
" Crab, grapsoid 8/20 16.4
" n 8/20 4.9
u Sea Urchin 8/20 2404 1/2 of
# Sea Urchin, slate pencil §8/20 A5 1948
" Ootopus 8/20 12,1
w
2107 Crab - sm. bre. spot 8/21 1.60 o
w Octopus 8/21 1.25
it " 8/21 1.26
u Sea Urchin, sm. br. 8/21 L4hs5
L} 1 8/21 o
" Snail, cats eye 8/21 7448 100.
" Sea Cusumber 8/21 9.88 0 8.02
" Clam (Tridaocna spe) 8/21 49,0 5,29
2007 Spoenge 7/24 400,
" Corel 7/24 28.6
1709 Sponge 7/18 672,
" " 7/18 705+
fn Lobster, spiny 7/18 1.25 8.65 241,
" Oyster (Ostres :psg 7/18 16,6 hs.0
" Clam (Tridacna spe 7/18 252,
" Spail 7/18 7.82
" Snall, green cowry 7/18 764 .
u Creb, grepsoid sm. 7/18 4,12 .
" cmb, hermit 7/18 2805 N
L] " 7/18 30.8 .
" Sea Cuoumber 7/18 60.0 20,2
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Table 2 Part b (Cont'd)
Ares Name Date Enticve Sheii Soft Muscle Digestive Mantle Gonad Skin Faeses Gills Remarks
Collected Organism Parts Gland _ :
1211 Sea Cusumber 8/21 284 L8N
121 Clam (Tridacna sp.) /19 7.85 1949 3.38 1342
"3 Snailf eat’s aye 2/19 21.1 3
" Sea Cuoumber 7/19 6.48 1.33
n Snails, small 2/21 4,58 1041
oeTvesn LikKinl
and Amen Clam (Tridacna sp.) 7/28 7,48 0.3 145
" n 7/28 4,66 4.8 795
0914 Clam (Tridecns, sp.) 7/21 5.07 2647 4.35
" 7/21 1,00 15.4 2,52
u Sca. Cunumhor, broun 7/21 19.6 1.81
" 7/21 5480
" Snail ign uoneta) 7/21 172 12,6
" " Nerite spe /21 0
" Ociopus 7/21 2. 44 0.0
" Oyster (Ostrea sp.) 7/21% 97 1640
" Spongs, blask 7/21 83.0
9514 Sea Cusumber 8/16 15.9 20 1.8
gl15 Clam {Tridaona spe) 8/16 0
" Ootopus 8/16 1.69
870G Sponge 8/22 W8.
u " 8/22 1170.
8 Sponge 8/22 103.
729 L 8/22 778
0390 Snail (Cypreea mon 8/18 &7
3" " g orlg .p. 8/18 2.27
" 8/18 3.87 26.1
" 8/18 3,21 164,
" Crad, spotted rock 8/18 2,26 0 0 s.28 o
" Shrimp 8/18 6.03 .
n Oyster (Ostrea lp.; 8/18 0 407
" Clam (Tridagna spe. 8/18 1.96 0

1€

*e
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Table 2 Part b (Cemt'd)

(4

Area Neme Date Entire Shell Soft Musele Digestive Montle Goned Skin Faeces GCills Remarks
Collected Organism Parts Gland ——
1092 Olam (Tridacna sp.) 8/5 11.9 112
n Oyster (Ostres sp.) 8/5 30
" " 8/5 6.05
" Sponge 8/5 lﬁ .
1 i 8/5 947 alive
" Crab, canoroid 8/5 . 1.87 1/2 or
2792 Sea Cucumber 8/19 «67 58 20,5
f Sea Urchin, brown 8/19 0
i Shrimp, striped 8/19 o
" " 8/19 333
] " 8/19 8.33
2796 Clam (Tridacna sp.) 8/7 1.25 1.38 159, 9.66
i Octopus 8/7 2,21 42.8
2797 Sponge 8/1 129
2899 Sea Cusumber 7/%0 o 144
Xwajaleds COysier {Qg_r_g_a_- 8pe) 8/ 37 2.76
u w Vargaritifera) 8/3 1.53
" Snail-triton 8/9 +86
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Table 2 PpPart 4
Miscellaneous
Area Common Name Date Collected Count
Saratoga Rust 7/29 4690,
Bikini Island
2704 Papaya 7/20 1.11
0.
.40
N.W. of Bikini
2307 Pandanus Fruit 7/17 2830,
Amen Island Tent Canvas 7/21 213,
0914 Coconut 7/21 1.44
o.
1.08
" Pandanus Fruit 7/21 5.01
Uku Island Pandanus Fruit 7/21 0.
.21

Remarks

Skin
Meat
Seed

143

From Beach

Outer husk

Inner shell
Meat

Tip end
Soft parts
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Table 3: Common Names, Listed Alphabetically, and Scientific Names

of Fish Used for Activity Counts,

Common Name

Barracuda, Large
" Small

Blenny
n

Brotulid
Butterfly Fish
Cardinal Fish

" "
n L

&

Damsel Fish

" n .
n n
1 "

n n
" n

Eel

n

n

Flathead
Flounder
Goat fish
| ]

]

Goby
Grouper
fn

1]
"

Halfbeak

Jack

"

Iizard Fish

Yackeral

Mallet

Needlefish

Parrot Fish
n L .

wy UOWwkE oOwk

Porgy
Puffer

] N
Rainbow Runner
Remora

W whH

QWEr"EuUOy QWi

Seientific Name

Genus

Sphyraena

" Salarias

Exallias
Brotula
Chaetodon
Cheilodipterus

Apogon

]

Fistularia
Abudefduf

1]

1"

1]
Dascyllus
Chromis
Muraerd. chthys
Lycodontis
Gymnothorax
Bembradium
Platophrys
Psuedopensus

Milloidichthys
[1]

Epinephalus
N

Cephaloph6lis
Serramus_
Hyporhamphus

Caranx
"

Sggodus
amma torcynus

Neonyxus
Belona

Leptoscarus

n
Monotaxis
Canthigaster

etraodon

Elagatis
Echensis

Species

commersonii
eller

gibbifrons

SPe

SPe

Jumila

lineatus

maculifera

erythrina

petimba

melas

abdominalis

sordidus

sindonis

aruams

SDe

SDe

SPe

SDPe

SDe

mancus

bifasciatus

auriflamma

8D

sp. (tauvina?)
SPe
argus
SDe
luguoris
melampygus
variouq
bilineatus
chaptalli
platyura
vaigiensis
anoculis
rivulatus
bipinnulatia
remora |

A LNIVER T 0 .
TNIY. OF ¥ oa-t 1 onailla
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Table 3: Common Names, Listed Alphabetically, and Scientifie
Names of Fish Used for Activity counts (Cont'd.).

Common Nanme

Shark
1]
4]
1
Siganid
Sidpjack
"
Snapper
n
it
Squirrel Fish
n n
L1 1]
1 1t
Surgeon Fish
" n
[ n
n n
n n

Trigger Fish
Tuna, Dog-tooth

1 Yellow=Fin
Wahoo
Wrasse A
U B
" c
" D

HoQWPrUOOWEQWXPrwW» Uowhk

Scientific Name

Genus

Nebrius
Triaenodon
Julamia
Ginglymostoma
Siganus
Katsuwanis
[1]
Aprion
Jjanus
[]
Holocentrus
8
11

F- ipristis
epatus
*T.“
]
i

n
Balistapus

GZ}%;OS&I‘E
€0 us

Kcanthocyoium

Ste thog' wlis
Thallasoma
or1s

Species

SDs
obesus
Timbatus
SPe

SPe

elamis
alletteratus

viresceng
SPe

-)e 18
diadema
sarmara
ensifer
SPe

umbra
Tuliginosus
riostegus
achilles
olivaceus
rectangqug
nuda
macropterus
solandri
albovittata
adllaris
SPe

SPe

AT -
_{,,‘41‘1 FUUDIN

TNV, &
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IhéSQ;;amples were placed on weighed, stainless steel discs, one and
one-half inches in diameter, R S

The discs containing the samples were then weighed again on a torsion -
analytical balance accurate to 401 gram., Due to the motion of the ship, .
however, an accuracy of probably not more than .03 gram was obtainable,

The size of the sample used depended upon 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 tissues. Several drops of
concentrated rdtric acid were then added to further oxidize the matemial‘and
to reduce the residue to a minimim, 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 was raised to about £00° C. to complete
the ashing,

After cooling, the plates were mounted on cards bearing an identification
number and were sent to the counting room, All samples were counted in an
alumihum shelf sample holder, with a thin window, argon-alcohol Geiger tube,

and a Tracerlab autoscaler circuit, The geometry of this arrangement was about

22%. Total absorption, exclusive of self absorption which varied widely for
2

different samples, was about 6 mg ecm <, Counter background averaged 18,5 ¢/min.

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 radioactive materials were present, however, total counts of 256,
512, or 1024 were made. To determine the background the time to record‘a count

of 1024 and occasionally »f 4096 was obtained each day.

UNIVELLLOT . B
NIV, OF . %u .l o o s
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Figure 4. (ABCR 5043-8) Mr. Nichols weighs specimen

of fish.
:
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Figure 5. (ABCR 5043-9)

Dr. L. R. Donaldson and Dr., F. H. Rodenbaugh
dissect fish to procure tissues for study of
contained fission products. :

CNIVERS
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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.
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Figure 7. (ABCE 5045-2)

Working in their laboratory on the fantail of the U.S.S.
Chilton a group cf scientists are engaged in dissecting,
weighing and ashing fish and other tissues for radio-
activity counts. Shown front 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, 8/1, USN
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Figure 8. (ABCR 5043-12)

Mr. Jesse P. Pflueger, Assistant Scientist,
University of Washington, reads counting on
machine in laboratory on board the U.S. S.
Chilton,

ENIVERSLE
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Figure 9. (ABCR 5043-10)

Dr. Arthur D. Welander, Associate Scientist,
University of Washington, inspects fish in
laboratory aboard the U. S, 8. Chilton.




Tdentification of material.

The incompleteness of-our<knowledge:of -the-fauna and flora of
Bikini at times made the positive identification of material difficult or
about impossible. For convenlence in keeping the records, deseriptive
common names were used for identification (Tables 2, 5 and 6). The common
ﬁ names of the fishes are listed in Table 3, together with the generic and
specific names of the forms that have been adequately described. A more

oo

accurate analysis of the preserved speciss 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
every part of Bikini Lagoon sampled, The date of collection, the area,
number and use of the organisms obtained, together with speeific notes on
the method of collecting are summarized in Table l. Figure 2 shows the
distribution of the major collecting stations about the atoll,
H ' The data on the groés beta-gamma activity of marine organlsms is given
in Table 2, w?th the information on figsion products found in fish summarized
in Table 4.

Distribution of active materials,

The presence of fissioq products in the tissues of fish is surmarized
by geographical location in Table 4. These data are grouped by area starting
with the U.S5.5. Chilton anchorage in area 2504, then to areas about the target
ships and the sunken submarine Apogon. Starting next with the northwestern
tip of Bikini Island the collections have been arranged so as to group material
along the northern reef followed by northern and western islands, then around
7 the southern portion of the atoll and finally'ihe eastern portion of the
! atoll, , UNVEZSITY oo i

"UNTV. OF WAt LlnbAMIES




-U.‘\il

A1~

REVNINS ALISYTAL

G

Average Gross Beta - Gamma Activity of Fish Tissues Collected at Bikini Atoll during July - August 1947*

Ares

Chilten 2504

Trolling-Target Area

Apogon 2000J

NoW. Tip of Bikini 2407

W of Bikini 2207

We of Bikini 2107

Coral Head W, of Bikini
2007

Bikini-Amen 1709

Corel Head Bikini-imen
1709

Trolling Bikini-imen

Cora) Head Near Amen

Island 1211

SeEe End of Amen Island
1218

Uku 0914

Nemu~Inner 9514

Nagu-Outer 9415

Boro Island-outside 8700

Boro Island-inside 8799

SeWs part of Atoll

Erik Island 0390

Prayer Island 0591

Coral Head Airy-Biren Is,
0891

Arji Island 1092

SeEe part of Atoll

Enyu Island-Inner 2792

Coral Head N, of Enyu

2796
Ion Island 2797
Rokar Island-Inner 2798
Rolar Island-Outer 2899

Averege

Entire
Organism

0
Tt 5)

5.27( 5)

47
1.68
-84

0.63
0.42(

W0 \D = NA\D P

e e e Pt ot

5t 2
2.69( 1)

1.29( 1)
1.58(42)

Table L

(Mumber of samples in parenthesis])

Bone Gi1lls Skin Mascle Foeces Liver Splean Kidney Gonads

2,01 27) 5474 32) 2.98( 28)  158( 29) 34.8 ( 36) 87.2 ( k3) skl (20) 17.7 (15) 13.9 ( 5)
0426 1,15 1.12( &) 0.97( &) 12,2 u; Z E 1.9 (&) 6.99( k) z.uai L)

13.2 1 134 1 12,5 { 2) 1.81( 2) 21,7 ( 2 11.5 3
3.51 g 2.62 ;; 3.02 2 O.ﬁl L 0.66( 5) M0 ( 5

«30 53 o5 2.49 7 32.57( 7)  27.4 1.1 (1 2.70( 2 ;22{ 2
SR AR HER B U Ry T T O

. . o 1,00 8e 9 29.1
L4.68( 9) 13.0{ 9) 5.26{ 9 «97 611 ( 9) 6.7 ( 7)

21.9 s 3 9.912 3) hoy2( 33 4.10 3 22, E u; 26.8 é ) 24,7 ( 2)
1941 { 88) 17.5 8 9.65{ 8 «95( 8) 58.8{( 9) 548 9 244 (1 93.79( 1 6,11( 2
1.00 93 2.125 9; 1,552 93 1,81 9; 27.1 5 9; 25.1 { 9} 17.7 } 12.2 u} u.87§ 23
9.75( 20)  2.17( 20)  1.13( 20) 1.43( 20) 20.0 ( 42) 26.0 ( 37) 3246 ( 5)
5.02( 7 82 7 6.64( 7) MB0( 7) M7 ( 6) 164 ( 7) 24,7 ( 1; 12,3 ( 1)
1.93( 9) 10.3( 9 1.32( 9) 0.91( 9) 5.28 9; 8.46( 7 o (1) 10.0 (1)
St G G R e b )
o.gﬁ 11 ;:gg 113 1:50 11§ 1.12( 11 9:55 22 3:72 1#2
Oe 5 . 5 0.91{ 5) 0.93( 5) 13.05 .16( 10
3.63 17 2483( 17 2.60( 17) 1,90( 17) 3.09 17 5.52( 32
o.a 13 0.49 lﬁ 0.81 13 0.56( 1 ; 2.66( 13 9.18 1o§ 1.36( 1)
O 46( 22 1.07 0.10 1.29 a 3.25( 24 7+33{ 23
1.4 6 1.06{ 9 2,00 6) 1.59( 10 2.92( 23 7.55{ 12 .13( 2)
g.gg 23§ i:gg 293 2.53 9; 1.13 93 Z.73$ 16% a.go 16; 3-13(

L ) 0 » 20 1.1 » L ] L] » .
o.94( 1)  0.39 14& 0,24 143 1.07 igg 9.3;\ ig, 1:.36 :g, 8.3507) g °z§1§§ 1.85(5)
:.16 iz) 1.35 24 1.43( 24 1.20 24 10:2 31 zg.z 28 4.0 1; 4.23( 1

«33 2.43( 19 0635( 12 2463( 12 19 19) 28, 11 68 4 2 { 2
1,26 9§ 2.55( 10 2.21( 9) 0.65( 9 11.7 ( 10) 26,2 {( 9 17.; ) 22.8 g 25
7.68( 3 5.72( 6 3.95( 3 1.08( 3 hoss{ 6 1.91( 3
2.45(302)  4.16(302)  2.67(284)  149(276)  14.53(428)  18.66(387) 23.51(67) 11.64(50)  8,16(25)

*For tetal o/mm./gm of wet tissue, wncorrected for absorption, multiply by Le5e

1%



Entire

at Kwajalein Atoll,

Bone Gills Skin Muscile Fasceg Liver, Spleen Kidney
Organism —— - ——— ——— — —
0.83(13) 0{2) C.64(2) '2.03(2) 0.54 (2) G2} C.19(2) 1,88(2) C(2)
pEr¢ b,
:Invertebrateﬁ
Common Name Entire Organism Shell Soft pParts
Oyster (Ostrea £p.) 0.37 2.78
" (Margaritifera) 1.53

Snail -~ triton Q.86
-
2
el bart o,

~

S 5
j % Algae
t‘j Common Name Count
;"_: e —‘-—‘———N "‘-;———_..,.
= Algae 3.37
é & *For tota} c/min./gm. of wet tissue, uncorrecteqg
5

S

for absorption, multiply by 4.5.

August 3, 1937.»
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o Table 6.

Gross Beta - Gamma Activity of Liver Samples from Fish Caught at Rongerik Atoll,
August 12 to 19, 1947.%* '

Common Name * % Pverage Count

Tuna, dog tooth (12) 0.11

Tuna, yellow fin (13) 0.49

Skipjack { 7) 2.32

Barracuda, large ( 1} 0.92 a
Grouper D (1) o. 1gj

Jack A (1) 0.16

% For total C/min/gm. of wet tissue, uncorrected for absorption, multiply by 4.5.

% Numher of samples.’

N
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Using the summaries of aotivity counts, as found in the liver, i_‘aéees,
and muscle, Figure 10 was drawn. The data for the coumts in t}‘m liver end .
feeces show an extremely high degzree of correlation. The greatest amounts
of aotivity in these samples was found to be present im the fish collected
about the coral heads in areas 2007 and 1709 in 20 to 30 feet of waters.
The activity counts for the bone, gills, and skin are plotted on Figure ll.
The data assembled indicates that these tissues contain active matérials in
varying emownts in ereas samplede On the average the tissues collected from

animals living elong the northern portion of the atoll contained more fission

products than from other areas on the outer rim of the atoll,.

Amounts of radioactive substances in various tissues.

The fish tissues studied heve beem Summarized by tissue in Table 4.
These data give the averege count sbove background per minute, per gram of

wet tissue, uncorrected for ebsorption. The geometry of the counter arrange-

ment was ebout 22%, so to obtain the total c../min./gr. of wet tissue, uncor-

rected for absorption, multiply by 4.5.

The greétest average values were recorded from sections of fish spleen
vhere the averags of 67 specimens was 23,51 ¢e/min./zre The liver was next
with 387 specimens having an average cownt of 18.66. A total of 428 counts
of fish feaces had an aversge count of 14.53. The kidney tissue was next
with 50 counts for an average of 1ll.64. The gonadg recorded 8,16, the gills

4016, skin 2.67. bone 2.45 and the muscle 1e49.

Invertebrate m terial from the target area.

The divers operating from the U.S.S. Coucal and working on the sunken
ships in the barget area brought to the surface objects from which organisms
wore recoverod. These organisms were young forms that had developed since

the ghips had been on the bottom. It was observed that most of the oyster
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Figure 12, (ABCR 5043-11)

Mr. Lorence B, Marquiss takes blood counts on fish
specimens.
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Figure 13. (ABCR 5111-6)

Mr. Allyn H. Seymour, Fisheries Biologist, making slide
rule calculations on contained activity before entering
same into log book.
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shells, (Ostrea sp.) found on the pieces of wreckage were empty. This was
especially true of the larger end, thus possibly older forms, that had
reached the larger size before dying.

The etire arganism was usually reduced to an ash for gross beta-gamma
countings In other cases the soft parts were removed from the shell and re=
dw ed to an ash before plecing the residue in the counter. The gross beta=
germa counts are summarized in Table 2, part be The counts due * fission
products in this mterial were concistantly greater than similar tissues
collected elsovhere about tha atoll,

‘Some radioautographs were preédred from materiel collected in the target
area, The prints made are included as figures 14, 15, 16, 17 end 18, to
visually show the radiation emanating from the fission products that are

cont ained in these organisns,

Invertebrate material from other parts of the lagoon.

A variety of invertebrate forms were collescted at or near the locations
where fish collections wore made. The data on the area of collection, name
of organism, date collected, and activity counts of the tissues sampled are

listed in Table 2, ‘part be

The counts per gram of sample removed from the invertebrates, in the
main, exceed ‘the average counts from active substances from fish collected

in the sams area (Table 2).

The activity counts found in sponges average greater than counts in

other arganisms from similar areas. |

The digestive glands of the invertebrates hed the greatest average con=-

caatration of fission products.
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Algae,

bl Sl AN

Samples of algae were collected at the various sampling locations.
This material was ashed and the activity .determined. The data summarizing
this portion of the project is contained in Table 2, part ce.

Active materials were present in the wvarious species of elgae collected
frcnm the waters in the lagoon. The amounts of active substances differed
from one location to snother and from speocies to speciss from the same general
area. An unfortunate accident to the samples during the paeking operations

mekes it impossible to further identify the specimens
RONGERIK 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 were captured by the representatives of the Us. S. Fish and Wildlife

Services Soctions of the livers of 35 of these fish were removed and roee=

tuned to the laboratories on board tle U.S.S, Chilton at Bikini for ashing

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

higher timn chance variation (10.5 x 4.5)e¢ It is possible that this fish

had obtained active fission products by direct or indirect contact with

metorial from Bikini.

The data on the cowunts of the activity found in the livers of the

Rongerik fish is given in Teble 2, with a sumary provided in Table 6.
COLLECTION OF MATERIAL FROM KWAJALEIN ATOLL

A smll collection of fish, invertebrates, and algee was made near the
stern of the Prinz Eugen in the Kwajalein lagoon on August 3, 1947. This
mteriel was packed in iced containers and returned to the U.S.Se Chilton at
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Bikini where the amounts of fission products were determined. :

The data listing the counts for the material collected is given in
Table 2, ardsurmarized in Table 5.

The counts cbtained indicate a small trace of active materials to be

fowmd in some of the arganisms living on or near the Prinz Eugen.

Additional studies should be conducted to further explore this problem.
Material should be collected from the fouling growths on the hull, from
animals living in the vicinity and possibly feeding on the forms living near

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

zond of Carlton Islend, down wind from the Prinz Eugen.
FUTURE WORK

It is impossible at this time to foresee sl'l the problems and interpreta=-
tions of the results that may arise from the material and data collested this
far. It does, however, appear that a number of projects need further investi-
gation,

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

alzas collected during the 1946 and 1947 seasons meed to be positively
identified. Specialists in tho texonomy of the various groups should be
cmtacted to aid in working up the nomenclature of the mterial.

2. During the field work 2562 samples were prepared for counting gross
beta=germa activity. The samples that contained appreciabls counts above
backzrowund were retained. These ashed samples should be further enalysed to

- determine the presence snd amount of alpha emitters, the nature of the material
responsible for ths beta radiations, rate of deocay, distribution of the

various active substances in differsnt tissues, etc.
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3. Radioautographs produced with the new techniques should be
made to trace the paths of the active materials. This work should amplify
the gross radioautograph work as attempted during and immediately sube
sequent to the field work.

4e Tissue study of a basic nature is needed to know the normal
histological and cytological pattern of some of the key organisms., This
sort of study is necessary befors comparatiée studies may be made on changes
that may have been induced by tha fission products,

S5¢ Experiments under controlled laboratory conditions should be made
to trace the cycles of radiocactive elements from water to plants to animals,

The dagenerative effects on the'organisms should be noted and described.
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Figure 14.

Photograph shows sponge from which accompanying
radioautograph was made. Sponge (probably horny
type - species unknown) was picked up on beach
along Bikini-Amen sand spit (grid chart references:
1709) on July 18, 1947. Magnification: app. life
gize,
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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, -

Radicautograph (left) and Photograph (right) shows
three worm tubes (species unknown) taken oif 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 gpectabilis) taken off
scraps of wreckage obtained by divers from U.S.S.
SARATOGA on July 29, 1947. Magnification: app. 4-1/2X,
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