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Ibdiological Analysis of BiologixaJ. Samples Collecta 

At Eniretok I&y 16, 1948.* 

Iauren R. Donaldson, Allyn TI. Seymour and John R. Donaldson 
Applied Fisheries I&orntory 

Introduction 

&I !!ay 16, 194S, the day following the Runit Island test, a collection 

University of Gashin$cn, Seattle 

of marine organisms was made from the reef area about one and one-fourth 

tiles north of the test site. This collection was used as a point of 

reference for the contamination studies planned for later in the season. 

Arrangements for the expedition to make the collection were 

handled by Captain James S. Russell, U.S.%., Test Mrector, and 

Colonel James P. Cooney, AM. 

The collection was made by 

Dr. David B. Langmuir, Dr. Paul 

Christian mgleman, U.S.?!. with 

_- 

Collecti_ Area 

Dr. Lauren R. Donaldson assisted by 

Aebersold, 13. Jemes Pickard, Commander 

Captain Yallory as radiation monitor. 

The collecting area was chosen some distance (one and one-fourth 

miles) from the target area so as to be outside of the area of greatest 

fall-out but still within the general fall-out pattern. 

aquatic life were obtained from the waters on both sides 

reef. At low tide the material collected was in water 2 

+ This report is based on vork performed under Contract 
with the Atomic Energy Comission. 

Samples of 

of the exposed 

to 4 feet deep. 
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Collecting Xethods 

Samples were collected from areas surrounding isolated coral 

heads. After selecting a coral head with a varietgt of forms about 

it a small quantity of powdered derris root, 2 to 3 pounds of 55 

rotonono, was worked into the water. At the warm temperatures that 

prevailed fishes were immobilized and died in a few minutes. 

Attached and sedentary forms were collected in the vicinity of the 

same coral head to complete the sample. 

The material. collected uas first preserved in 4% formSin, then 

transferred to 70% alcohol for shipment to the Applied fisheries 

Laboratory for ashing and counting. Some surface activity was undoubtedly 

lost by this method of handlAng. 

Preparation of Material for Counting 

To reduce the material to a convenient form for counting, small 

.s=nples, usually about pne grm in weight were placed on one inch stain- 

iess steel pla’;es and reduced to an ash. The z%mples were heated to 

120° C. on a hot plate to start t,he reduction. After heating sufficiently 

to char, a drop of olive oil was added to reduce splttering and give 

better distribution of the material on the plate. The trays tith the 

tissue residue were then placed in a iiuf,tie furnace and the tetiPe?atwe 

rdG& b 3700 2. c+: *c :_=_x,- 25 :-.ez::rg 5s %ew:aese was raised . 

to ~0 C, and mal.ntained until a tiite ash was obtained. A &oP of 

&tr’,c acid was then added and the samples Set aside t0 cOo1. After 

cooling the plates were mounted on cards and covered with ce=oPb 

for counting. 
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Cmntin~ !k thoc?r: 

The beta-qnzna actitity was determined tF/ countint: in a Victoreen 

wit, the scaler being Yodel X-327, at t5e Applied Xshories Laboratory, 

‘Jniversiiq of Yashiryton. Counting was started as soon as material 

could be returned from the test site, processed and ashed. The first 

counts were made on I’a:r 22, 194&, while other trays were not counted 

until September 1, 194.5. 

Some of the counts of activity exceeded the capaci+q of the scaler. 

Yherd such high counts were obtained the amount of material on a plate 

was reduced or the material set aside to decay before counting. FrCTl 

decay curves the earlier count could be calculated. 

The samples were corrected for background, for tRe!.Zht of samples 

and for geometry. The backgound counts averaged 17.0 per minute. 

Using a U. S. Bureau of 

’ 108 disintegrations per 

as beirq 18.0 per cent. 

Standards Ra D + E standard of approxLmately 

second the geometxy of the unit was calculated 

IJO correction uas made for scatterinfj for --- 

self-absorption, for absorption by a& s & counter window or for PL- 

the Fobability af ionization. 

Calculation of Counts 

The activity counts obtained were converted to millimicrocuries per 

kilogam of sample and recorded in Table I. To convert counts per minute - 

per gram, to sdll.imicrocurics p3r !dlo~~ the followin fomla was 

used : 

n/ui/k;~ = net count per minute 
(sample wt.)(~eometry)(2.2) 

U,YI”yEXsi~ z . 



Tab15 I. _?ata-7czxla !.otiv’ity or J?‘:s;i Ti~:;uus and ~~isoel.Lanoous Invertebrates frou !.?I; 1~. ~CIQS, ihlwvtok 
Collection Expressoc? as Millimlorocuriss per Kilo~;rmn of 'Ret Tissuo and Arranged as to Da& Counted. 

Tissue skin musole bone liver gut _ gin 0W-Y 8OfY. entire aate 
part8 organism counted 

c 

a?ui rrel 
surgeon 
sqilfrrel 
grouper 
squirrel 
groupor 
damsel 

Aoerags 

parrot 
iWBLIS0 

V grouper 
squirrel 
g*Clby 
lir:: r9 

80 93 
11400 96 
1310 134 
149 21 
307 33 
1160 65 
157 960 
2150 201 
1170 151 
291 43 
99 16 
174 46 

2190 
347 
233 
2s 
2 

105 
7400 

1540 

95s 
100 

If: 

263 
4050 
727 
230 
151 
290 

20900 
3310 

1650 
364 
73 
221 

15000 2070 
141000 4240 
32200 1940 
2530 306 
14400 439 
38500 373 
69200 1290 
61800 1670 

5o%e 2'100 300 
1190 334 
22500 271 

5-22 
s-22 
5-23 
5-24 
5-25 
5-26 

50000 5-26 
_ 

6-12 
6-12 
6-13 
6-13 

463 6-13 
536 6-18 

Averal?e v 

iCnnCere9). 
grcuper 
6C@iY-P& 

aardinal 
lizard 
surgeon 

Average 

4% 65 

364 6 
12 2 
37 7 
643 0 
0 10 

2120 30 

528 9 

306 

0 
7 
2 

51 
19 
95 

I 29 

577 13500 6360 

10 11 0 
11 0 82 
72 2120 3 
35 1450 25 
0 111 32 
32 3420 406 

0-30 
8-30 
8-31 
9- 1 
9- 1 
9. 1 

27 1130 92 

Invertebrates 

orustaaean 
oyster 
sea urchin 

35400 
10400 5-23 

S-23 
2060 5-23 

snail 314 6-13 
8l.lai1 702 6-18 
mail 2360 6-13 
snail 1760 6-18 

* above capacity of scaler 



If the number of di.s_integrations per second for one curie is 

3.7 x lOlo and this value is corrected for conversion to minutes a& 

then the equation above is converted to millimicrocuries the resulting 

YalU9 is the 2.2 that appears in the denominator of the equation. 

The per cent error in counting was inaigniflcant because of the 

relatively high rate of diainte@ation. 

Mscussion of Results 

The data recorded in Table I indicates an appreciable uptake of 

active material by aquatic forms collected about one and one-fourth 

miles north of Runit Island on the day following the teat. 

The fish material aahed and counted during late Iky, baaed on 

seven specimne, had the greatest concentration of active materials 

in the gut, where an average of !3,800 millimicrocuries per kilogram 

of materisl was found. The counts in the liver of 3810 m/ye/kg indicate 

that absorption is taking place. Surface contandnation with the 

material possibly adhering to the mucous cover of the body is indicated 

by the 2150 m&kg found as an average count in the skin. The gills 

(1670 m/uc/kg), the bone (1540) and the muscle (201) had decreasing 

amounts of activity. 

fish material ashed and counted during mid-June, late August and 

early Sep&n&r had counts with about the same distribution of aotitity 

in the various tissues but with reduced amounts suggesting a rapid rate 

of activity decay. 

$&uction of Activity by Decay 

Selected samples of the Hay 16 collection from Eniwetok were used 

‘to detetine the rate of activity decay. Counting stcrrted on some of this 
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material on May 22 and is being continued with the latest counts hating 

been made on February 19, 1949. The material used in this stvldy of 

activity decay is listed in Table II. The beta-z- comts e.xpressed 

as counts per minute per &ram of wet tissue are recorded in Table III 

with the essential data plotted in Figure 1. 

The data show a very rapid decay of the energy from rxid-~~~ to 

nddSept&er. From September to mid-February the counts OT all the 

samples continued to decrease but at a much slower rate. Fitting a 

straight line to the last three points of ?he curve i.e. for November 27, 

January 1 and Pebruary 19, tho half-life period is approximately 180 

days. 

The slope of the 

one to postulate that 

and Ca45. 

curves at the beginning and at the end tcnpts 

the prodominant active materials may be !iaz4 



XE 51 

XE 38 

XE 11 

XE 17 

xl? 40 

XE 45 
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Table II. Def3cripticm Of ssx.plsn used fur a study of 
actirity decay. 

no. sample wet weight of sax@0 tissue organism 

n 19 

XE 5 

XE 21 

0.821, gram 

0.960 gzul 

0,353 gram 

0.177 gram 

0.205 gYlm 

0.265 gram 

o&u gram 

soft parts 

iw 

entire 
organism 

parrot fish 

bl~!: danr,el fish 

black sutyoon fish 

red striped squir- 
rel fish 

black damsel fish 

bramn spotted 
.EPuper 

oyster 

red stri.,%d s&r- 
rel fish 

sea urchin 



_ Sample RO’ %I?-6 X!+li X&l9 XE-36 XE40 Xlb4S X&Sl XE-17 XE-20 XE-21 XE-26 XX-37 XE-79 XS-1 XX-3 

acuateu 
S-22-48 
S-23-48 
5-24-48 
s-2S-48 
S-26-48 
S-27-48 

6- 448 
6-S-46 
6- 7-46 
6-846 
6-12-48 
6-1648 
6-18-48 
6-2248 

9. P-48 
9- 246 
9. 7-46 
9, 8-48 
9- 946 
9-n-48 
9-1148 
9-13-48 
g-14-46 
9-17-46 
g-24-48 

10-l-46 
!-j lo- 246 
5 ci lo- 8-46 
.v % 

gz 10-16-46 10-22-46 
GJ lo-SW8 

fl (I> 
$ 2 11-12-48 
'I r'. I. 11-27-M 
c- '<_ 

::. 1- l-49 F- -_T em 
:: f= 2-19-49 
; -4 -r* 

52 869 
7Sl 
806 
615 
446 
407 

6934 
4667 
4061 

66980 
14004 
15082 

3095 
2668 

1488 
1330 
I.2259 
1136 
101s 
945 
852 
789 

9950 19878 

32542 

152% 

27500 
6462 
6934 
5544 
4830 
4020 
3833 
3499 

11878 
lllS6 
966s 
8215 
7420 
8834 

174 
174 
176 
176 

910 2069* 

156 
155 

3416 871 4216 1210 855 18476 244s 
3292 677 4063 1220 821 lS794-' 2365 
3195 690 4m4 1266 798 16414'. 2355 
3234 SSS 5970 1213 77s 1s290** 
3091 516 3924 1173 758 17218++ 
3066 SO0 3971 1174 759 15109** 
2989 490 3678 1161 703 17815 2144 
2814 460 3618 1062 680 16470 1946 

666 
146 2686 431 3491 983 
138 2607 397 3332 922 
134 2450 365 3189 849 
127 2341 358 3094 674 
127 2196 320 2959 833 

618 
579 
666 
477 

11s X62 296 2762 711 485 
101 1930 266 2613 658 428 

88 1637 225 2214 556 400 

74 1366 173 1806 443 321 

16325 1906 
15235 1702 
15031 1584 
14260 1537 
13697 1579 

12926 1329 
11943 1160 

9857 965 

8641 747 

4096 
3633 

814 

5699 
2680 8288 
221s 8032 

1360 4210 
1287 3662 
1218 5369 
1099 2664 
919 2204 
888 1973 
868 1682 

1059 

s22 

47 266 241 
39 276 276 
32 271 183 

238 
207 

214 

166 56 246 179 223 
145 36 224 147 140 

150 38 224 1% 162 
136 32 165 119 137 
132 29 166 115 138 
118 27 180 142 107 
113 30 180 136 137 

110 20 190 89 201 
94 27 153 88 102 

80 21 108 65 54 

66 20 74 44 46 

269 
lS2 
1% 
146 
145 
145 
134 

6 

20 
21 0 
22 0 
14 1 

29 2 

10 1 

* hydromaoplc, reproaomed. 

'* mwqed, 15200. 
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. 
Liecay Gums of Selected Samples Collected at Sniwvatok, 19&E?. 

n 



Yarine organisms were collcctcd on 1&y 16, 1948, from the shallow 

xaters of the reef about one and one-fourth miles north of Runit 

Island for the purpose of determining the beta-gamma radiation. 

Samples of about one gram uet weight were reduced to an ash for 

counting. In the fish samples the skin, muscle, bone, liver, gut, 

and gills were sampled. The entire organism for most invertebrates 

was used as a sample. A total of 118 samples were prepared and 

counted. 

The greatest concentration of active material was found in the 

gut but some distribution of radioactive elements to the tissues 

had started in the short time (one and one-half days) between the 

fall-out and time of collection. 

Decay studies on sclectod samplt~ =p show a very rapid rate of 

initial change. A straight line fitted to t!le last three points in 

the decay curves, i.e. for November 27, 1946, J~~WLV 1, 1049, and 

Febxuxy 19, 1949, give a half life period of approximately 180 days. 

10 


