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RADIOLOGICAL

Introduction
*

On May 16,

a collection of

ANALYSIS OF BIOLOGICAL SAMPLES COLLECTED

AT ENIWETOK MAY 16, 1948

1948, the day following the Runit Island test,

marine organisms was made from the reef area

about one and one-fourth miles north of the test site. This

were

and

to make the collection

U.S.N., Test Director,

collection was used as a point of reference for the contami-

nation studies planned for later in the season.

Arrangements for the expedition

handled by Captain James S. Russell,

Colonel James P. Cooney, M.C.

The collection was made by Dr. Lauren R. Donaldson assisted

by Dr. David B. Langmuir, Dr. paul A@h@rsold, Mr. Jam@s pickard~

Cormnander Christian Engleman, U.S.N. with Captain Mallory as

radiation monitor.

Collecting Area

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 fallout but still within the general fallout

pattern. Samples of aquatic life were obtained from the waters

on both sides of the exposed reef. At low tide the material

collected was in water two to four feet deep.

.
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Collecting Methods

Samples were collected from areas surrounding isolated

coral heads. After selecting a coral head with a variety of
●

forms about i& a small quantity of powdered derris root, two

to three pounds of five per cent rotenone, 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

complete the sample.

The material collected

vicinity of the same coral head

was first preserved in four per

to

cent

formalin, then

to the Applied

transferred to 70 per cent alcohol for shipment

Fisheries Laboratory for ashing and counting.

Some surface activity was undoubtedly lost by this method of
>

handling.

Preparation of Material for Countinq

To reduce the material to a convenient form

small samples, usually about one gram in weight,

for counting,

were placed in

one-inch stainless steel plates and reduced to an ash. The

samples were heated to 120° C on a hot plate to start the

reduction. After heating sufficiently to char, a drop of olive

oil was added to reduce sputtering and give better distribution

of the material on the plate. The trays with the tissue

were then placed in a muffle furnace and the temperature

residue

raised

,,

I

.
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to 370° c. After two hours of heating the temperature was

raised to 500° C and nwdntained until a white ash was obtained.

A drop of nitric acid was then added and the samples set aside

to cool. After cooling the plates were mounted on cards and

covered with cellophane for counting.

Countinq Methods

The beta-gamma

Victoreen unit, the

activity was determined by counting in a

scaler being Model X-327, at the Applied

Fisheries Laboratory, University of Washington. Counting was

started as soon as material could be returned from the test

site, processed and ashed. The first counts were made on

May 22, 1948, while other trays were not counted until Sep-

tember 1, 1948.

Some of the counts

the scaler. Where such

material on a plate was

decay before counting.

could be calculated.

of activity exceeded the capacity of

high counts were obtained the amount of

reduced or the material set aside to

From decay curves the earlier count

The samples were corrected for background, for weight of

samples and for ,geometry. The background counts averaged 17.0

per minute. Using a U.S. Bureau of Standards Ra D + E standard ,

of approximately 108 disintegrations per second the geometry of

the unit was calculated as being 18.0 per cent. No correction

[’),”,~”!k;:l~;i:,’]h
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for scatterin~ for self-absorption, for

~ counter window or for the probability—. . .

absorption b~

of ionization.

Calculation of Counts

llheactivity counts obtained were converted to millimicro-

curies per kilogram of sample and recorded in Table I. To con-

vert counts per minute per gram to millimicrocuries per kilogram

the following formula was used:

If the number of disintegrations per second for one curie

is 3.7 x 10’0 and this value is corrected for conversion to

minutes and then the equation above is converted to millimicro-

curies the resulting value is the 2.2 that appears in the

denominator of the equation.

The per cent error in counting was insignificant because

of the relatively high rate of disintegration.

.
Discussion of Results

The data recorded in

uptake of active material

and one-fourth miles north of Runit Island on the day following

the

Table I indicates an appreciable

by aquatic forms collected about one

test.

The fish material ashed and counted during late May, based

on seven specimens, had the greatest concentration of active

:,,,}:.i ! l“,l’-’:‘



,....,. 7 .>
.——.—.. . . ..+. —.-. . . . . —-. ,- .—— . ..-—.. . .- .- .. . . -—. .

5

d



.. . . . . . .. .
YLFz.1.L:L_-L.:..:’.:”’-?:-’

6

materials in the gut, where an average of 51,800 millimicro-

curies per kilogram of material was found. The counts in the

liver of 3,810 ~uc~g indicate that absorption is taking place.

Surface contamination with the material possibly adhering to the

“mucous cover of the body is indicated by the 2,150 m/uc/kg found

as an average count in the skin. The gills (1,670 m/uc/kg), the

bone (1,540) and the muscle (201) had decreasing amounts of

activity.

Fish material ashed and counted during mid-me, late August

and early September had counts with about the same distribution

.
of activity in the various tissues but with reduced amounts,

suggesting a rapid rate of activity decay.

Reduction of Activity by Decay

Selected samples of the May 16 collection from Eniwetok

were used to determine the rate of activity decay. Counting

started on some of this material on May 22 and is being con-

tinued

1949.

listed

E%

the

.

May

>

with the latest counts having been made on February 19,

The material used in this study of activity decay is

in Table 11. The beta-gamma counts expressed as counts
I

minute ~gram of wet tissue are recorded in Table 111 with.— —

essential data plotted in Figure 1. ,

The data show a very rapid decay of the energy from mid-

to mid-September. From September to mid-February the counts ‘1
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Table II.

Sample no.

XE 51

XE 38

>XEll

X.E 17

XE 40

XE 45

X.E 19

XE5

XE 21

7

Description of samples
activity decay.

Wet weiqht of sample

0.824 gram

0.960 gram

0.353 gram

0.177 gr&m

0.205 gram

0.265

0.487 gram

0.545 gram

0.448 gram

used for a

Tissub

gut

gut

gut

gut

wary

gut

soft parts

gut

entire
organism

study of

.
Organism

parrot fish

black damsel fish

black surgeon fish

red striped squir-
rel fish

black damsel fish

brown spotted
grouper

oyster

red striped
rel fish

sea urchin

squir-
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Collecting Methods

Samples were collected from areas surrounding isolated

coral heads. After selecting a coral head with a variety of
●

forms about i& a small quantity of powdered derris root, two

to three pounds of five per cent rotenone, 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

complete the sample.

The material collected

vicinity of the same coral head

was first preserved in four per

to

cent

formalin, then

to the Applied

transferred to 70 per cent alcohol for shipment

Fisheries Laboratory for ashing and counting.

Some surface activity was undoubtedly lost by this method of
>

handling.

Preparation of Material for Countinq

To reduce the material to a convenient form

small samples, usually about one gram in weight,

for counting,

were placed in

one-inch stainless steel plates and reduced to an ash. The

samples were heated to 120° C on a hot plate to start the

reduction. After heating sufficiently to char, a drop of olive

oil was added to reduce sputtering and give better distribution

of the material on the plate. The trays with the tissue

were then placed in a muffle furnace and the temperature

residue

raised

,,

I
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A drop of nitric acid was then added and the samples set aside

to cool. After cooling the plates were mounted on cards and

covered with cellophane for counting.

Countinq Methods

The beta-gamma

Victoreen unit, the

activity was determined by counting in a

scaler being Model X-327, at the Applied

Fisheries Laboratory, University of Washington. Counting was

started as soon as material could be returned from the test

site, processed and ashed. The first counts were made on

May 22, 1948, while other trays were not counted until Sep-

tember 1, 1948.

Some of the counts

the scaler. Where such

material on a plate was

decay before counting.

could be calculated.

of activity exceeded the capacity of

high counts were obtained the amount of

reduced or the material set aside to

From decay curves the earlier count

The samples were corrected for background, for weight of

samples and for ,geometry. The background counts averaged 17.0

per minute. Using a U.S. Bureau of Standards Ra D + E standard ,

of approximately 108 disintegrations per second the geometry of

the unit was calculated as being 18.0 per cent. No correction

[’),”,~”!k;:l~;i:,’]h
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materials in the gut, where an average of 51,800 millimicro-

curies per kilogram of material was found. The counts in the

liver of 3,810 ~uc~g indicate that absorption is taking place.

Surface contamination with the material possibly adhering to the

“mucous cover of the body is indicated by the 2,150 m/uc/kg found

as an average count in the skin. The gills (1,670 m/uc/kg), the

bone (1,540) and the muscle (201) had decreasing amounts of

activity.

Fish material ashed and counted during mid-me, late August

and early September had counts with about the same distribution

.
of activity in the various tissues but with reduced amounts,

suggesting a rapid rate of activity decay.

Reduction of Activity by Decay

Selected samples of the May 16 collection from Eniwetok

were used to determine the rate of activity decay. Counting

started on some of this material on May 22 and is being con-
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1949.
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>

with the latest counts having been made on February 19,

The material used in this study of activity decay is

in Table 11. The beta-gamma counts expressed as counts
I

minute ~gram of wet tissue are recorded in Table 111 with.— —

essential data plotted in Figure 1. ,

The data show a very rapid decay of the energy from mid-

to mid-September. From September to mid-February the counts ‘1
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of all the samples continued to decrease but at a much slower

rate. Fitting a straight line to the

cue, i.e. , for November 27, January

half-life period is approximately 180

last three points of the

1 and February 19, the

days. .

The slope of the curves at the beginning and at the end

tempts one to postulate that the predominant active materials

24
may be Na and Can.
>

mmlnary

Marine organisms were collected on May 16, 1948, from the

shallow waters 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

ash for counting. In the fish

wet weight were reduced to an

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 was

prepared

The

the gut,

and counted.

greatest concentration of active material was found in

but some distribution of radioactive elements to the

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

between the fallout and time of collection.

Decay studies on selected samples show a very rapid rate

of initial change. A straight line fitted to the last three

points in the decay curves, i.e., for November 27, 1948, Janu-

ary 1, 1949 and February 19, 1949, give a half-life period of

approximately 180 days. i“)7‘i,,{, j’!:,
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