
























































































































Analysis by Tla~ues or Organs. The data for the analysis 

Of tlasUeS Or Organs 8~8 summarized in Tables 12 and 13, in 

which the d/m/g vet weight of.tlssues la compared by islands 

aad by feeding hablta. Part Of the material has been discussed 

on the pr8~edLng pages. 

Generally, In both pre-shot and post shot fish, the great- 

est amount of activity was found ln the gut with liver, skin, 

bone, and muscle having le8ser amounts in descending order of 

magnitude. Exceptions to thhs sequence were most numerous in 

skin and bane counts, in which the dlslntegratlon rates were 

about the same. Omnivores usually had slightly more activity 

in the bone than ln the skin, whereas the reverse was generally 

true in the carnivores. Other exceptions occurred in most of 

the fish et Japtan and ln the pre-shot samples from Igurln, where 

the activity in the livers was usually lover than ln other tis- 

sues, while muscle radioactivity waa comparatively high ln pro- 

portion to other tissues and when compared with other stations. 

Counts ln skin and bone averaged about twice muscle ln 

pre-shot omnivores and carnivores. In post shot omnivores the 

skin and bone counts were about 5 times muscle and ln carnivores 

about 2 to 3 times muscle. Differences between these three tls- 

sues' seemed to be greatest at Rigill, Engebl, and Aaraanblru 

ln poat shot fish. 

Aside from the exceptions at Japtan and Igurln mentioned 

above, the liver vaa usually much more radioactive than skin, 

bone, and muscle. The average for all fish livers combined 
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Table l2 -RADIOACTIVITIIUTISSuBSOFFIS~COHP~BT 
PBIWRDT STATIWS 

Thousanda of d/m/g Wet Sam@. 

JAPTAn 

o.oa~ 
0 .oll 

Iilnr 
Qlit 0:Oj3 

*0AT!Z 
0.019 

AUI!i.sh n 
-sfiid otti 

IOURIli 

.6 
0.a 
o.ol3 

0:020 

0.040 

6 
0.018 
0 .OB 
0.010 

of033 

l2! 
0.020 

::g 
0.010 
0.037 

5 
0.018 

00% 
O&84 
O&Y7 

10 

::", 
0.063 
Oeo75 
oe22 

5 
0,001 
0.058 
0.032 
OeU 
1.1 

8 

CL% 
0.009 
0.095 
0.44 

133 
0.020 
OeW 

8:F 
Oe70 

4 

::iJf) 
0.23 
Oe50 
6.2 

0%@5 
OelO 
0.098 
Oell 
Oe77 

oTo32 
0.u 
OOl6 
Oe% 
3a 

6 
OeOW 
0.064 
0.064 
Oe% 
2eO 

7 
O&23! 
0.050 
0.049 
Oel5 
1.4 

h3 

ii:% 
0,056 
0e19 
1.7 

mm AVE. 

4 37 
0 l O36 0.048 
OeWl OeO55 
OelO. 0.060 
Oe29 0.16 

20. 3.4 

6 4l 
0.030 0,027 
0.053 0.0% 
0,034 OeW 
0.090 OeO82t 
7.6 1.6 

iEO37 
0.064 
0,060 
Oe17 
l3h 

OFL 
0 *OS5 
0.w 
0 .l2l 
2.4 

Rhlm 

‘0 - 0.057 
0 - 043 
0 - 0.X6 
0 -o* 
0 -33, 

8 - OeW2 

0 1 22 
0 - 0:n 
0 - 45. 
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was about twice that of skin and bone at pre-shot stations, 

lncreaslng to about 9 times ln the post shot flsh. The increase 

ln activity ln post shot carnivores over pre-shot was less than 

that of omnivores. Of the pre-shot fish samples, omnivores 

from Engebl had the highest count ln llver tissue. After the 

shot, Bogallua omnivores had the most radioactive liver tissue. 

The gut averaged about twice as hlgh as the liver at all 

pre-shot statlons, IncreaSing to 4 times in post shot fish; the 

greatest increase was found ln omnivores at Fingebl. Post shot 

oarnlvores at Bogallua had 3 tlares as much activity ln the gut 

as carnivores at Fingebl. Comparatively high counta were found 

in the gut of pre-shot flsh at Runlt and Engebl and to some ex- 

tent at Bogombogo and Aomon. Fish with the lowest activity in 

the gut were collected at Japtan. 

Distribution of radioactive Ipaterials throughout the Cls- 

sues from gut to muscle was fairly uniform ln pre-shot and post 

shot fish from Japtan and Igurln. For example, by comparing 

the radioactivity In the gut with that of muscle of all fish, 

the pre-shot activity ln the gut was about 2.5 times and 1.8 

times that of muscle at Japtan and Igurln respectively (Pig. 6). 

At other islands the ratios between gut and muscle were markedly 

greater: about 10.3 times at Rlglll, 35 times at Bogombogo, 100 

times at Engebl, 68 times at Aoman and 352 times at Runlt. Post 

shot ratios were as follows: Japtan about 1.5 times, Igurln 42, 

Rig111 over 3,000, Bogallua 107, ESlgebl 310, Aareanblru 1,000 

and Runlt 940. Ratios between tissues thus seem prOportiOnatelY 
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1888 with distance from shot lalands, with the exceptlon of 

Rlglll, and were least to the south and southeast within the 

atoll. 

The average increase in all tissues from pre-shot to post 

shot activity wa8 greatest by far at Bogallua (Fig. 6 and Table 

10). Although Rngebl and Bogallua were about equldlstant from 

the target center, the amount bf radioactivity in fish tissues 

at Bogallua showed an increase of from 4 to 18 times that of 

the fish tissues at Engebl. The data lndlcate that, of the radlo- 

active materials taken l.nto the gut at Engebl or Bogallua, a 

greater proportion reached the four other tissues ( 

bone, liver ) of fish at Bogallua than at Engebl. 

4.6 land Plants 

The plants collected before and after the shot 

15 species of flowering planta, 4 species of fungi, 

muscle, skin, 

included 

and 1 species 

of lichen. Some of the plants were collected at only a few of 

the stations. A check list la given ln the‘AppendLx. In gen- 

eral, collections were made in the areas where rat traps were 

set (p&2), but a few were made along the beach or wherever it 

was poaslble to obtain certain of the species. Some plants were 

pressed directly in the field for future use in autoradiography; 

others were preserved for.ldentlflcatlon. Radiological assay of 

the plants followed the same procedure used for the other organ- 

isms. COWltB 

and fungi. 

were made on leaves, stems, roots, flowers, fruits, 
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Analyala by Area. Table 14 la a summary of the activity 

found In all the plants collected at each station before and after 

the Mike shot. Counta of all plant- parta are included in the 

averages. 

Table I4 - RADIOACTIVITY OF LAND PLANTS BY STATION 
Thousands of d/m/g Wet Sample 

Island 

Japtan 
Igurin 
Rlgili 

Pi'Uii SHOT POST SHOT 
Mean n Max. Mtn. Mean n Max. Min. 

0.014 14 0.074 0.24 6 0.33 
0.28 

Bg. 
16. 

0.13 
22 3.7 39. 0.83 

0.56 
Bg. 

17 8.6 Bg. 100. ifi 820. 1.0 

Bogombogo 0.12 22 1.6 Bg. _-- -- W-W --- Engebf 0.83 24 3.4 0.092 1900. 6 4Ooa 280. 
Aomon-Rojoa 0.28 30 1.3 Bg. 8% l2 3670"' 4.9 
Runit 40. 2 . 20. 

The greatest amount of activity was found at Engebi Island, 

both before and after the Mike test. Since landings were not 

made at either Bogallua or Bogombogo after the shot, there were 

no collectiona at these Islands. In general, the activity levels 

of the land plants were lower than those of the algae collected 

at the aame island, but the trend is similar. Plants from those 

islanda cloaeat to and weat of the shot island contained the 

highest activity. Host of' the plants at Engebi find Rojoa as 

well as some at Rig111 vere either burned or physically damaged 

after -Mikm shot. Comparison of counts of damaged and healthy 

leaves from Rigili plants showed no marked differences between 

the two, indicating that most of the act1vit.y was on the surface 

of the leaves. 
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Analysis by Species. Because of the lncompleteneaa of. 

the collectlona and the great variation vlthln species, it is 

not reasonable to attempt to determlne whether significant 

differences in the amount of activity exist between species. 

From the data available, it appears that bunch grass, Lepturua 

repena, had the highest activltg of the plants collected at 

Rig111 and Rojoa after 'the shot. On the other hand, Mycena, 

a fungus, was among the. highest at Rlglll, but lowest at Igurin. 

Because of lnconalstenciea of this nature conclualona as to 

species differences are not justifiable. 

Analysis by organs. No speclf lc conclusions can be made 

regarding radioactivity in the organs of the land plants col- 

lected before and after the Mike shot because of the fnconals- 

tenclea encountered. At some collecting areas the roots had 

the highest activity, at others the lowest. In general the 

leaves were highest. An insufficient number of flover and 

fruit samples vere assayed from the post Mike series to warrant 

comparison. 

Radlochemical analyses. Radiochemical analyses of post 

Mike soils from Rlglli, Rojoa, and Runlt and of post Mike plants 

from Eingebi vere made in order to determine the identity and 

relative amounts of flaalon products present. By comparing 

the relative pence&ages of apeclflc fission products in plants 

with those found ln the soil, and knowing the solubllity of these 

flsalon products In vater, it la possible to estimate which lso- 

topea have entered the plant via the normal processes of mineral 



absorption. The results, given in Table 15, are tabulated a3 

percent of total recovered activity in the sample, although 

actual chemical yield was approximately 75 percent of the total 

radioactivity in the samples. If the percentages of the radlo- 

isotopes ln plant and soil samples are approximately the same, 

then it may be assumed that the radloactlve material ia adsorbed 

onto the surfaces of the plants. The radlochemlca,l analyses 

and the analytical procedures are described on page 81 of this 

report. 

Table 15 - RADIOCHEMICAL ARAWlSES OP' SOILS AND PLMVTS, 
POST SHOT 

Percentage of Total Recovered Activity 

Fission 
Product 

Soil Plant3 
Rig111 Rojoa Runlt Rngebl Eingebl 

Trlumfetta Sedge 

Cerlum 32.2 25.0 24.5 31.2 24.6 25.7 Trivalent -, 

rare earths 18.5 21.2 16.0 13.5 24.6 24.2 
Zirconium 20.8 24.5 25.5 lg.8 13.7 12.9 

Ruthenium 20.8 31.5 16.6 22.0 
Barium 4.0 1g; . 1;j . -- 4.5 4.0 
Calclum- 
Strontium 3=2 3.6 11.1 3.0 16.8 11.3 

Cesium- 
Rubidium 0 0 0 -- 0 0 

The radiochemical content of the solla f'rom the four islands 

is fairly uniform wlth some exceptions noted in the Engebi 

soil. A3 in the sol1 samples, 80 to 85 percent of the radio- 

actlvlty in the land plants from Engebi was Found in the highly 
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insoluble flsalon product8 that are absorbed by the plants in 

mlnlmal amount8 under normal conditions. The remalnlng portion 

of the radioactivity 18 found ln the more soluble calcium- 

strontium fraction which Is known to be actively absorbed by 

living plants. The marked difference between the percent of 

calcium-atrontlum fraction found ln the plants from Engebi and 

that found ln the 8011s indicates that the plants absorbed more 

of this fraction than any of the other radioactive materials 

present ln the 8011. 

Conclusions. Analysis of the data obtained from counts 

made of 57 samples of land planta collected after Xlke detona- 

tion ahows a correlation between distance of collection area 

from ground zero and amount of radioactivity ln the samples. 

On the basis of these data no clear cut differences can be 

pointed out as to the relative activity between species or be- 

tween organ8 of a plant. The problem8 presented by surface con- 

tamination leake further interpretations unreliable. 

4.7 Rats and Birds 

Collecting Methods. Attempta were made to collect rodent8 

and birds at each of the principal collecting stations although 

they WBPB not always successful. 

Collections of rats (Rattus exulana) were made by setting 

live trapa in the runways near the openings of the rat burrows. 

The trap8 were left overnight alnce these rata are, for the 

most part, nocturnal in their feeding hablta. Openings to the 
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burrows are found under and around clumps of grass or under 

beach magnolia bushes (Scaevola frutescens). These rats do 

not lnhablt areas contalnlng no plants. 

Rata were found on Engebl, Blljlrl, and Rojoa prior to 

Mike detonation. After the shot they were taken on Blljlrl 

only and were 111 and lethargic. There is little probablllty 

that any rats survived on Engebl; for it was denuded by the 

heat and shock wave, then partly inundated by water waves from 

the blast, and had a radiation reading of 11 r/hr two inches 

from ground level for beta-garPma seven days after the detona- 

tion. That there was little chance of animals survlvlng 1s 

illustrated by the fact that the sole bird found on Engebl 

post shot had been blown to pieces by the shock wave. 

Birds were collected at two stations, Igurln and Rlglll, 

prior to Hike detonation. After the shot they were taken at 

eight stations and, with the exception of two stations, con- 

sisted entirely of terns (.fam. Laridae). Within this group 

the fairy tern (Gyp;18 alba) and the common noddy tern (Anous 

stolidus) were taken when available. These two species usually 

remain close to the nesting grounds, although they may forage 

over a range of several islands ln search of food. Other terns 

taken included the sooty tern (Sterna fuscata), the crested tern 

(Sterna bergll) and the arctic tern (Sterna paradlsaea). All -- 

birds were collected with a shotgun. 

The food of the terns inhabiting Enlwetok Atoll Consists 

almost entirely of small live flab caught near the surface 
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of the water. 

not scavenger3 

Occasionally small octopi are eaten. Terns are 

and do not eat refuse. The food of the shore 

birds is composed mostly of Insects and amallcrustacea found 

on the beaches. 

At Aaraanbiru one shore bird was taken in addition to the 

terns, and at Rojoa the 

birds. The shor8 birds 

vialis dominica fulva), 

collection consisted entirely of shore 

taken-included the golden plover (plu- 

the wandering tattler (Heteroscelus ln- - 

canus), and the turnstone (Areaaria interpes morlnella). Shore 

birds are not desirable specimens for the purposes of this sur- 

vey because of theLr extensive migratory habits, but were col- 

lected when terns were not .available. In the instances where 

shore birds were taken, hOWBVBF, the factor of IUigmtiOn was 

Of little COn88qU8nC8. It was apparent that these birda were 

on the island where COll8Ct8d at the time of the detonation, as 

they were Injured and burned to such an extent they were unable 

to fly. 

Rojoa was th8 closest island to ground zero on which live 

birds were seen or taken. The brrds at Runit,Biglll, and espe- 

cially at Rojoa had been burned, sometimes to the bone, and 

W8r8 ill (Figs. 9 and lo). Birds w%th dark colored feathers 

W8r8 burned mOZ'8 seVeX'81y than W8l!'8 the white fairy terns. 

The birds were placed on Ice as soon as they were shot. 

The rats were returned alive in the traps. UpOn return to the 

Oakhlll the traps, with the rats, were placed in a deep freeze 

unit so that death occurred from freezing. 
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The following tlssues were taken: for rats, skin, muscle, 

bone, liver, stomach, gut, kidney, and lung (in post shot speci- 

mens); for birds, skin, muscle, bone, liver, proventrlculus, _ 

gizzard, gut, and lung (in some specimens). Special care was 

taken in all dissections to prevent cross contamination between 

organs. The dissection instruments were washed and wiped after 

each step, and the digestive tract with its contents dissected 

out last to prevent general cross contamination by the more or 

less fluid digestive tract contents. 

Results. The specific actlvlty of the organs and tissues 

of the rats 1s given in Tables 16a and 16b. In Tables 17a and 

17b the disintegration rate for activity within the organs and 

tissues of the birds is given. 

Analysls of Organs and Tissues, Pre-shot. The amount of 

radioactivity found in the organs and tissues of rats and birds 

in the pre-shot collections is small (Tables 16a and 17a) with 

a maximum of 47 d/m/g in the terns and 26 d/m/g in the rats. 

However, there are slmilarltles in the distribution of the 

activity according to the different tissues and organs of the 

rats and birds. In Figure 11, a histogram of the average d/m/g 

for the organs and tissues of all of the pre-shot birds and rats 

la given. Slmllarltles in radioactivity levels for like organs 

or tissues in the birds and rats are apparent with gut, muscle, 

liver, skin, and atom&oh in both groups containing measurable 

amounts of radioactivity. In bone none was detected. If the 

organs and tissues are arranged in descending order of average 
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activity the order la identical in the two groups. 

Table 16a - RADIOACTIVITY OF PRE-SHOT RATS 
Thousands of d/m/g Wet Sample 

Island !!i 
Stomach Out & 

Skin Muscle Bone Liver UC con- con- 
gms tents 

Lung Kidney 
tents 

Engebl 175 0 0.011 
Blljlrl 57 0 0.020 

ii o.oh O.&C o 018 
0:026 

o 0.015 
o 0 

ROjW 82 0.026 ;.;a; o 0.012 0.010 0.016 o 0 
77 0 

0: 020 
0 0.012 0 0.011 0 0 

63 0 o 0.016 0 0.014 0 0 

Table 16b - RADIOACTIVITY OF POST SHOT RATS 
Thousands of d/m/g Wet Sample 

ut Stomach Gut & 
Island in Skin Muscle Bone Liver de con- con- Lung Kidney 

gms tents tents 

13. 1.9 0.94 34. 2.2 
8.3 2.2 16. 11. 

i:: 
3.4 

18. 2.3 3.7 3.2 1.0 3.8 
12. 1.5 0.20 5.8 0.94 2.2 
7*o 
46. z . ::: 

1.4 0.75 2.7 
16. 0.79 4.1 

Average 9.2 0.94 17. 1.9 4.3L 12. 1.0‘ 3.1 

Part of the activity in some of the tissues may be due to 

naturally occurring $r". However, the amount of potassium per 

unit wet weight in the skin and.muscle is approximately the 

same and In either instance would amount to 5 d/m/g or less. 

If fro were mainly responsible for the lncresee ln activity 

Ln the tlsaues then one would expect skin atid muscle 
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Tablel78-AuDIOAcTIvITYOFBIBDS,~OT 
'Ehoumxlaofd/m/g *tSaaplr 

IalaIld of ulI8ole Barn LiTor 
tern 

oaitatr 

Igurin fairy 0.046 0.018 0 0.016 o.oQo o&l9 0.047 
noddy 0 0.032 0 0 O.a.3 0 0.02l 

=eu f=m ii o.olA 0 0.019 : 0 0.016 
f&v 0.016 0 o.ol2 0 0.026 
moty 0 0.032 0 0.029 0 0.038 0.027 

Eogoabogonoddytexnogg: shell-o; m-0. 

Islsnd of n Skin&ma10 Bane Livertriaulua rrrd aand nI=g 
oaw eah- 

ocutats text8 tentr 

Im tern 3 1.2 oe28 1.0 0.083 0.15 0.23 2 o&l - - 
Eaiumtok tern 1 0.W 0.16 0.55 0.12 0.40 002l 1 o.l2 - - 
Jam tern 4 0.37 0.22 0.37 0.13 cu.4 0.20 4 0.18 - -. 
agill tern 416. 0.n 2% 3.6 2.1 4.7 4 I.3. 1 109 

Rurat tern 3 0.75 0.54 0.74 1.1 0.e 10. 3 3.7 - - 
Auwan- 

tern 2 1.1 0.36 0.86 0.78 0.89 1.5 3 3.9 - - 
hraan- share 

:b%rd 1s 2.0 6.6 8.5 28. 96. 1220. - - 

Rofoa amre 
bdrd 219. 0.63 7.6 2.5 392 94. 2 73. 2 0.06 

BngeM tenr,l l7,OOO.. 

+BLrdhadbmmblomto 
aurf800 oontamhatlon. 

I pi0008 by the ahook wan. hdloeintivity is that of 
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to be approximately equal In activity. Muscle, however, Is 

more radioactive. 

The fact that the activity within the bone was zero in 

both the birds and rats Is of Interest. In the 1949 radiobio- 

logical resurvey of Enlvetok, the amount of activity in the 

bone samples Of rats was positively correlated with the radio- 

activity of the habitat as Indicated by survey meter readings. 

The habitat of the rat specimens at the time of the present pre- 

shot collectlons had a low reading, In all cases being less than 

1 n&r. 

Analysis of Organs and Tissues, Post Shot. In Table 16b 

the data for the post shot rat collections are given. In a 

comparison of the same organs and tissues In six specimens (ex- 

cept for the digestive tract) the disintegration rate does not 

differ In any Instance by more than a factor of 7. 

In a comparison of the same organ or tissue In the differ- 

ent specimens of birds collected at any one station (Table 4, 

Appendix) greater variations In disintegration rates are found 

than were evident In the rata. The maximum variation occurred 

in the livers of the Rig111 terns where the greatest difference 

was by a factor of 470. 

Analysis by Island. In general, the variability of activ- 

Ity for apeciric organs between Individual birds precludes the 

possibility of significant differences existing between average 

values for various collecting stations. However, when the aver- 

age values for the different organs for individual stations are 

- 69 - 



plotted against distance collected from ground zero (Pig. 12), 

the 8ff8Ct 0r the site 0r collection upon the amount 0r activity 

within the organ8 or tlsauea la apparent. 

Juno 1OnltatlOn type instrUDM3nt at the tlIS8 the COll8CtlOn8 

were made. Thea8 VS1U8S for Runlt, Aaraanblru and Rig111 are 

Appendix. 

n8t8r readings W8r8 taken at 8aCh COll8Cting Sit8 with a 

given in Table 5 in the 

On the basis Of the 

the terns -from Runlt and 

meter readings the activity 18V01S in 

Rlgili should be slmllar, but those of 

the terns from Aaraanblru higher. This was not found to be 

true, hOW8V8r (Fig. 12). At Rlglll, downwind from ground zero, 

there were higher average levels 0r activity In the terns than 

at either Runlt or Aaraanblru in which the level8 were almost 

equal (Tab18 l?b). The terns taken at Runlt may have flown f?om 

neighboring northerly islands 8lnc8, although singed, they were 

able to fly. The birds taken at Rlglll, hOWBVdr, probably did 

not fly from islands closer t0 th8 target area, b8CaUSe all Of 

the birds Observed during the post shot col~8ctlons at Rig111 

W8r8 sInged or 111 and not inclined to fly. They would walk 

away or flutter with effort from th8 beach to the water when 

anyone came near. 

Analysis by PoedIng Habit. The shore birds and rats have 

similar feeding habits; both subsist mainly on insects, seeds, 

and grasses 80 that a comparison of average levels 0r activity 

in dlV8rS8 forms with similar feeding habits can be made. The 

results are as follows: 
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Organa or 
tissues 

Ratds/m;i;i_pi Shore ii:; ~Rojoa z;tgi;o;ef ;ec 

n thousands n thousands to rats 

Skin 6 2 
Muscle 6 ::;4 

19. 2.06 
2 

Bone 6 
0.63 0.67 

17. 2 7.6 0.45 

Liver 6 1.9 2 
Digestive 

2.5 1.32 

tract 
': 

0.1 6 
LU6 

57. 7.04 
1.0 2 0.86 0.87 

Only in the activity of the digestive tract do the two 

forms differ by more than a factor of three, also the dlffer- 

ences are not consistently ln favor of either of the forms. 

Differences ln activity levels between birds of different 

feed- habits were found. Average values for the shore birds 

of the Rojoa-Aaraanblru area and those for the terns in the 

Aaraanbiru area are as follows: 

Terns - Aaraanbiru Shore birds - Rojoa Ratio of d/m/g 
Orgms or d/m/g in d/m/g in of shore birds 
tissues n thousands n thousands to terns 

Skin 2 1.1 17. 15.45 
Muscle 3.05 
Bone 3 i:; 4.65 

Liver 2 0.78 3 4.5 5.77 
Digestive 
tract 6 2.1 9 76. 36.18 

Shore bfrds and rats appear to be more alike in relation to 

uptake of radioactive materials than do the shore birds and 

terns. It appears likely, however, that the shore birds and 

rats are different regarding retention of radioactive materials 
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within the different organ8 and that the differences between 

the terns and ahore bird8 were caused by differences in feed- 

lng habits. 

Although variations within the tissue or organ samples 

of bird8 were greet enough to preclude analyses of the radio- 

active diaintegretion rates by organ, 8 few conclusions can 

be drawn from the available data on birds in light of the find- 

-8 with the pO8t shot rats. In the latter, individual vari- 

ation between samples wa8 small enough that the differences 

between organ8 was significant, except for those of the 01 tract. 

In addition to this, all of the post ahot rat apeclmens were 

collected within 8 50-yard square area so that the environmental 

conditions may be considered ldelitlcal for practical purposes. 

The coefficients of varlablllty for the organs of the 

post shot rats were determined and the results are a8 follows: 

Mean 

Stomach G t & 
& con- CL- 

Skin MU8Cl8 Bon8 Liver tent8 tents Lung Kidney 

912' .g4 17. 1.9 4.3 12. 1.0 3.1 

Coefficient 
of variatiaa 
in percent 28. 42. 04. 18. 140. 100. 24. 27. 

The lack of marked variability In activity between the 

1-8 Of the Six rat8 probably depend8 mainly upon the effect 

of particle size and denalty 8s related to deposition within 

lung tissue. Stokinger et al! working with albino rats found 



that particle size greatly 

in the areolar spaces with 

a reduction of mass-median 

et al. 5 found that ln rats 

affected the amount of deposition 

Increase8 of as much as lo-fold with 

diameter from 2.6 to .45 u. Taplln 

lung retention of particles with a 

mean size OfNU was strongly dependent upon density of the 

particles. 

Autoradiographs of lungs of rata collected for the present 

work indicate a dlffise deposition of the radioactive material 

within the lungs except for the bronchll, where the activity la 

more concentrated and irregular (Fig. 13). 

The results found ln the autoradiographs as well as the 

lack of appreciable variation ln samples may well be dependent 

upon the factors of selection and retention of particles by 

size and denslty,eapeclally since the particles retained by the 

lunga are of a small mean diameter and are more nearly the den- 

sity of the heavier Nevada sand and BaSo4 particles than the 

dye particles Taplln found to 

ln lungs 0r rats. 

The least varlablllty In 

be retained to a greater degree 

organs and tissues of the post 

shot.rsts was found ln the liver, the variability of kidney 

and lung being slightly greater. 

When the average values for each organ or tissue of the 

post shot rat8 are compared, muscle is the lowest and bone 

the highest In activity of the sample8 taken. Lung tissue, 

however, is almost as low a8 that of muscle tlsaue. 

In the birds from Rfglli, Rojoa, Aaraanbiru, and Runit 
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the lowest activity was found in the muscle. In the same birds 

the highest levels of activity were in the “gut” or “digestive 

tract” with the exception of Rlgill in which the bone contained 

the greatest amount of activity. In birds from the southern 

islands of Igurln, Japtan and Enlwetok the lowest levels of 

activity were found in the liver. The highest levels for birds 

of these islands were found in both the skins and bones and 

were approximately the same. 

Judging from the data from both birds and rats muscle 

either takes up or retains a lesser amount of radioWtiVe mat- 

erial than any other tissue or organ sampled. 

In rats, radioactive materials are deposited in the bone 

with greater facility than in any other organ or tissue sampled. 

Evidence that this 1s not a general uptake by the bone but 

rather a selective action is indicated by a mass absorption 

curve of one of the six specimens taken at Blljlrl (Fig. 14). 

Inflections in the curve indicate that the beta particles having 

maximum energies of approximately .2, .8, and 1.3 nev are pre- 

sent. 

A mass absorption curve of a noddy tern bone specimen 

(Fig. 14) gives some indication of selective deposition in 

uptake by bone. Well defined inflections which were evident 

in the rat bone sample are not found; however, the presence of 

beta particles having maximum energies of approximately .4, 

.95, and 1.3 Mev are suggested. 

Conclusions. Food habit aa well as range of activity@ 
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birds and rat8 have a marked eifect upon the uptake of radio- 

active materials both ln absolute quantity and in variability 

vlth different specimens. In those vertebrates where feeding 

1s contlned to the shore or a relatively restricted area the 

variability Is less than vhere food 1s obtained from the water 

or over a relatlvely>arge area of the vaters of the lagoon. 

In an area of strong water currents the varlablllty ln the 

specific actlvltles in fish-eating birds increases greatly. 

The uptake o!' radioactivity by land vertebrates, however, 

does not appear to be ln a state of' flux is a result or the 

greatly mdiried environment as does that of the invertebrates. 

Rather the differences In amount and variability In uptake of 

radloactlve materials la probably directly related to food 

habits. Hovever, in areas 0r relatively great contamination, 

a tendency&r saturation of the organs by radioactive material3 

rather than selective action upon the materials by the organs 

may confuse the interpretation of the latter. 

4.8 Radlochemlcal Analyses 

Radlochemlcal analyses of post test samples of sand dredged 

from the bottom of the lagoon between Rojoa and Aaraanblru, of 

beach sand from Engebl, and of soil from Rlglll, Rojoa, and 

Runlt vere undertaken to provide a basis for comparison with 

results 0r similar analyses of' biological samples. These an- 

alyses show the presence ln about the expected ratio of all the 

important isotopes formed in fission except strontium, ceslum, 



and rubidium. Ceaium and rubidium are water soluble and could 

be expected to be leached out of the aand and soil samples. 

A probable reason for the absence of strontium in the expected 

amount is not clear. 

Radiochemical analyses were made 

biological samples: plankton, algae, 

gland, fish tissues and land plants. 

of the following aahed 

octopus gill and digestive 

These specimens were from 

the post teat collections except for one alga that was collected 

before the Mike teat. Little selective absorption of isotopes 

by these species so soon after the shot la observed except for 

concentration of elrconlum in an octopus gBl1 and of rare earths 

by plankton and by a surgeon fish and a butterfly fish. Results 

of these analyses are shown ln Table 18. 

Method Used. Twenty to fifty-&am portions of 

3011 samples were aahed at--700°C to destroy organic 

the ash dissolved in dilute nitric acid. Filtering 

sand or 

matter and 

the solutions 

and counting the filters showed that solution of the active 

material was complete. Biological samples were also aahed and 

dissolved in dilute nltrlc acid. Filtering the solutions and 

counting the fllterafor these aalllplea showed that in moat cases 

the smell insoluble residue contained leas than 10 percent of 

the activity of the sample. Duplicate portions of the filtrates 

were taken and analyzed by the following methods. 

Rare earths and zirconium were separated as hydroxides by 

precipitation with ammonium hydroxide. The resulting preclpl- 

tate was dissolved in nitric acid and rare earths'separated 
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Tabio iS -UDIocsmulcALANALYsE3 OF SAND, 
v8iuell peroQt of total 

SOIL Am Ec0LooIcA.L 
recovered aotivlty. 

SUfFUS,F'OSTTEST 

Plmk- oato- Land 
Sample sol1 Aim8 pur Fish Piam 

d 

'%pecltl8" (1) (2) (3) (4) (5) (6) (7) (7) (7) (8) (9) 
Thnle ABC C CD EF 0 
D&e h m. nprll Apr. April 
Counted 12 l4 

I 
Jpn.13,'53 I.4 Feb.1, '53 I.4 A.4 mq 3, 1953 Feb.l,W 

'52 '53 '53 '53 lY53 

s CerlUn 30 31. 32 23. 24.5 51.5 29.5 35 19 73.5 18 43 49 29. 46. 34. 20. 26 24.5 
I Trivalent 

ram eerths 22 13.5 19 21. 16. 2% 27. I.4 32 3.4. 3 lb 17 15. 16. 16. 12.5 24 24.5 
wrootium I4 20. 2?L 24.5 25.5 9.5 19. 26 A4 1. 44 19 5 15. AA.5 U.. 32. L3, 14. 

RuthenIua 19 3i.5 21 19. 19. 15. 20. 24 2x 5. 2 8 23 33. 17.5 5.5 17. 22 lb.5 

B8rlua 6 - 4 6.5 4. - 3.51 8 s--- - - - v 4 4.5 
caioiumut 
rrtrontipr 8 3. 3 4. 3.L. 4. 1. 1 b 6.5 34 4 2 4.5 3. 3. 7. li lb. 

* 0 - 0 Q Q - 0 0 0 - m-3.5 3. 2.30. u. 0 0 

(1) H8wa (2yQn#d* (3) ibUm?% (4) RhlscUotium and Entertmorpha (5) Butterfly (6) Grouper 
(7) Surgeon (8) Swig8 (9) l!rlm 
A all B Mgeative eland C Out D &male E Skin F Stem8 and have8 0 Stcra 
*&tivltyremLniagin soiution after preaApitationofr8ro earth hydroxLd8 8nd 8lkaU.m earth aartmn- 
ate8 and prerrumed to be 008hm. -81 of CrotLvity too low to pursue firther analyrrirr. 



from ~lr~~nlum by preclpltatlon as fluorides. Cerium was aep- 

arated f'rom trivalent rare earths by precipitation as cerlc 

lodate. In analysis of Rojoa dredged sand an attempt was made 

to separate trivalent rare earths f'rom yttrium by precipitat- 

lng them on lanthanum carbonate, but.absorptlon curve study 

shoved that thls separation ~8s not complete. A large fraction 

of other trivalent rare earth laotopes had carried on yttrium 

instead of on lanthanum. The two results were added together 

and reported as trivalent rare earths. This separation was not 

attempted ln other analyses. Trivalent rare earths were counted 

together on yttrium carrier. The rare earths were weighed as 

oxalates. Zirconium vaa recovered from the flourlde supernate 

by precipitation first as barium fluozlrconate and than as 

zirconium mandelate, which vas ignited and weighed as zlrcon- 

lwn oxide. The supernate from the hydroxide precipitation 

contained barlun,strontlum, and calcium which were precipitated 

as carbonates. Barium vas separated as barium chromate and 

strontium and calcium precipitated together as oxalates. Chem- 

ical separation of strontium and calcium vas not attempted. A 

separate allquot of Rojoa dredged sand solution was analyzed 

for ceslum by the standard ceslum perchlorate method and no de- 

tectable radloceslum was found. Since rubidium also Is carried 

on this precipitate it 1s evident that rubidium was also absent. 

In most samples the absence of ceslum was indicated by the ab- 

sence o!' activity ln the solution remaining after precipitation 

of rare earth hydroxides and alkaline earth carbonates. Ruth- 
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enium was determined in separate aliquots by the standard per- 

CtiOriC acid distillation method and by subaequent reduction 

to ruthenium metal by magnesium powder. 

Chemical yield factors were determined and applied to the 

results of all analyses except barium and strontium-calcium. 

Spiked samples prepared by mixing appropriate carriers and cor- 

reapondlng radioisotopes were run concurrently with samples. 

The results are shown ln Table 18 as percent of total recovered 

activity. Total activity recovered varied from 60 to 100 per- 

centof total activity in the allquot of sample solution used, 

as determined by plating and counting triplicate one ml-aliquots 

of the aolutlon. 

AbrorptLon curvea were made of each fraction separated from 

the Rojoa dredged sand and in each case showed the energy char- 

acteristic of the particular isotope separated. The curve of 

calcium-strontium shows that about three fourths of the activ- 

ity has the energy corresponding to calcium% The remaining 

one fourth may be SrgO, fl" and Sr 8? These mass absorption 

cmves and decay curves for the same fractions are presented 

'in Figures 15 and 16. 

4.9 Absorbed and Surface Contamination 

In a discussion of results, the path of the radioactive 

materials to the tissue and the source from which they are taken 

into the organism are important considerations. If injury to 

the lndlvldual organism is being conaldered, the proximity of 
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Figure 16, Decay curves of radiochemically-separated fractions 
.of Rojoa dredged sand. 
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the radioactive material to sensitive cells and the potential 

duration Of contamination are important and are in part depen- 

dent on the source of the contamination. If biological cycling 

1s considered, the nature of the contamination of each organ- 

Fam in the food chain affects the availability of the radlo- 

active materials to the next higher organism in the chain, 

i.e., materials which have been absorbed or metabolized once 

are more likely to be absorbed in the next step than are sure 

face contaminants. 

In an evaluation of the aourcea of radioactive contamina- 

tion,the tissues of.an organism may be grouped into the fol- 

lowing categories: (1) tissues, such aa liver, bone and muscle, 

which have only those isotopes absorbed from the blood and 

(2) tissues such as skin, gill, shell and dlgeatlve tract, 

which may have "surfacea contamination from externally adsorbed 

or adhering material8 in addltlon to absorbed isotopes. (Radio- 

active mterials in the digestive tract are considered surface 

contaminants as long as they have not been absorbed). 

The immediate sources of surface contamination are direct 

and indirect. The direct sources are the fallout particles and 

the induced radloactlve materials in the sea water, air, or 

substrate, and Isotopes of those materials that are soluble 

In water. Indirect sources are other radioactive organisms 

which are ingested by the specimen or commenaal with it. 

4.9.1 Speck Contamlnatlon 

Autoradiographs have shown that the distribution of 
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radioactivity ln the samples la often limited to isolated areas 

Or "specka", most of which are assumed to be fallout particles. 

The term "speck" contamination la used to denote spotty activity 

on organlsms, presumably caused from insoluble radioisotopes. 

The ldentlflcatlon and distribution of "specks" in sand, plank- 

ton, algae, invertebrates, fish and land plants are discussed 

below. 

_ 

sand. An autographic technique found useful for locating 

these radioactive particles involved spreading sand on scotch 

tape, FnVertiag to remove loose particles, and exposing with 

firm contact against fast film. After developing, a positive 

transparency was printed on the film to be placed beneath the 

sand sample so that when ln perfect registry the radioactive 

particles would be illuminated if viewed by tranimltted light. 

mgebl beach sand showed spots that were associated appar- 

ently with only the finer sand particles. Some of the active 

particles were isolated by successive dichotomous dlvlslon of 

a sample of sand and retention of the mo$e active half, as de- 

, termlned by the end window survey meter, until the Individual 

particles which contribute most of the radioactivity could be 

picked out under the mlcroacope. In Figure 17 sand samples 

and active and non-active particles which have been separated 

from the samples are shown. COWS%- rates for the particles 

are given ln the legend for the same figure. 

In Blljirl dredged sand radioactive particles weFe dlf- 

ferent ln appearance from inactive particles. Active particles 
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Figure 17. Photomlcrographs of Engebl beach sand on ashlng 
plates counted May, 1953. Ma lflcatlon 23x, 
except for A and D vhlch are x. !Y 

II 

Photo c/m Description or remarks 

A 1,970 

B 1,680 
C 930 

D 1,130 

E 3,300 

F 1,160 

G 2,900 

H 

I 

2,900 

4,000-5,000 estimated using end vlndov survey meter. 

J 

K 

L 

M 

'N 
0 
P 

Q 
R 

1,400 

1,900 

8,000 

2,000 

7% 
6,000 

1,300 
300 

Entire sample weighing 6.2 mg typical of plates 
1 through 100. 
White sphere from upper right portion of A. 
Another white sphere fused to a larger irregular 
particle. 
Most of sample shoving sphere of C near bottom. 

Central, white sphere bearing two protrusions. 
Total plate 3,800 c/m. 
White sphere fused to irregular particles. Total 
plate 2,900 c/m. 
Spheroid with equatorial protrusions. Total plate 
3,200 c/m. 

Other side of same particle (G) shoving a dark 
inclusion. 

Fragments of a white, hollow s here bboken ln 
handling. Total plate 5,500 c m. P 
Three irregular particles. Total plate 2,100 c/m. 

Central, white sphere with protrusions. Total 
glate 2,200 c/m. 
Hottest" particle encountered; sphere with pro- 
trusion. Plate 8,600 c/m. 
Irregular particle with heat"smoothed appearance. 

End view of mottled, gray cylinder lmm long. 
Unsmoothed, chalky fragment. 
Particle with heat-smoothed appearance of upper 
surface. 
Mottled, irregular particle. 
Eight particles somb of which were suspected of 
being radioactive from their appearance,but which 
gave no reading on end window survey meter. 
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vere chalky looking and lacked even the slight hyal.lne luster 

characteristic of most inactive sand particles. One of the 

larger of these,aa veil as the sand sample and autoradiograph 

by meana of which it was located, are shown in Figure 18. 

Autoradiographs of plates of ashed biological samples were 

made to compare the nature of the dlstributlon of the activity 

found in these SpeClm8ns with that of the Engebi and Blijlrl 

sand samples (see Fig,. 19). Activity of the tissues wlth ab- 

sorbed radiation was diffuse. For those tiaaues with possible 

"surface" contamination the distribution of activity was spotty 

and similar to the sand qmplea. Photographa of the plates 

(Pig. 20) show that the ash 1s evenly dlstrlbuted and that 

the unexposed portions of the autoradiographs are not due to 

the absence of ash. 

Plankton. The spots on plankton autoradiographs from 

samples dried on filter paper vere associated primarily with 

a white, amorphous material of cheesy consistency, which may 

be the counterpart in the water of the chalky material ln the 

sand. The autoradiographs also showed some activity associated 

with organisms. However, almost every kind of organism that 

showed activity in one individual vould ln another case fall 

to show it. Thus, among foramlnifera, gastropods, mysids, and 

other cruatscea there could be found some radioactive and some 

non-radioactive individuals. Activity tended to be proportional 

to mass of organisms. This auggeats that minute particles sus- 

pended in the water, or possibly even a certain amount of dls- 
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solved radioactive material, may accumulate on the mrface of 

plankton organlsmB, and that l.n addltlon there are larger par- 

ticles (the Cheesy material) suspended in the water,, 

Algae. ti Older to evaluate the 'speck" contamination of 

algagautoradlographs of washed and unwashed apeclmena were 

made. Washing was done by scrubbing with a brush and detergent 

and was followed by rinsing with running tap water. 

Autoradlographs of an alg+UdOtea, before and after wash- 

lng, are shown ln Figure 21a and b. Some of the radioactive 

spots were removed by waahlng, but most of them were not, showing 

that a major portion of the radioactivity 1s actually present 

within th8 alga. The even distribution of radioactivity in the 

filaments of LsnRbia and in the ramull of Bryopals, shown In 

c and d of this flgU?8, indicate that "apeckm contamination is 

of minor importance in th88e specimens. In one alga of the pre- 

shot collection (Fig. 218) adhering soil particles were res- 

ponsible for numerous hot spots in the autoradiograph. The 

autoradiographic method has lndlcated the presence of both Bur- 

face and absorbed contamlnatlon In the algae Coll8Cted before 

and after Mike shot. The relative amount of speck contamina- 

tion was high in some cases and low Fn others; however, a Wan- 

tltatlve estlmatlon cannot b8 made. 

Invertebratea. Among the invertebrates, an outstanding 

example of spotty distribution of activity was the occurrence 

on a piece of coral of the genus Acropora, taken at Bogallua 

November 8, 1952, of 3 highly radloactlve nodules firmly at- 
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Figure 21. Autoradiographs of algae e 4i~ S@@s 
xx Pan Film. (a) Udotea bqf@z~ i&k&l&&& 
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(e) Enteromor ha and 

32 d ‘. 
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(a) ‘&shot, (81 pre-shot. 



tached and probably of foreign 'origin. The nodules did not 

appear to be part of the coral but were so well attached that 

when one of them was removed for counting it could not be sep- 

arated from the coral without being broken. This unashed hol- 

low sphere weighing 1 mg yielded 100,000 d/m. It 1s possible 

that these bodies were cysts produced by the coral itself, 

either for the purpose of walling off irritating, highly radio- 

active particles, or that they were rapidly-growing neoplastic 

growtha which had concentrated a greet amount of radfoactlvlty 

since the time of the blast. See Figure 22c. 

Photographs and autoradiographs of Rellopora and of the 

above samples of Acropora collected at Bogallua are shown in 

Figure 22a and b. The specific activity of the Acropora was 

7,000,OOO d/m/g and of the nodule 100,000,000 d/m/g, i.e., 

100,000 d/m/mg. After the autoradiographs were made another 

piece from the same sample of Bellopora was used in an attempt 

to complement the results with quantitative data. The thin 

outer layer, about one millimeter thick, the dense median por- 

tion corresponding to the least dense portion in the autoradio- 

graph, and the relatively porous central portion were separated 

from one another and ashed for counting. The resulting spec- 

ific activltlea wepe 3,400,OOO d/m/g, 160,000 d/m/g and 1,000,000 

d/m/g respectively. It seema likely that the radioactivity 

found Fn the lsedian portion lined small cavities which are pre- 

sent in the skeleton rather than actually being incorporated 

in thecoralline material. 
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Flab. In fish a fairly even distribution of active mater- 

ial la seen ln muscle, liver, gut, and to some extent in bone. 

Most of the activity vas ln the gut and liver as indicated by 

counts as well as by autoradlographs. The activity is less evenly 

distributed on or in the skin, in that more"specks" vere in evi- 

dence Ln this-tissue.- In some fish a concentration of activ- 

ity was noted in the gills (Fig. 23) -or ln the teeth (surgeon 

fish, Fig. 24). Carnivores and omnivores shoved striking dlf- 

ferences ln the amount vithln the body cavity (Pig. 24). 

Land plants. Washing with running tap water removed 10 

to 20 percent of the activity on the land plants ln most cases, 

although a much higher percentage of the "speck" contamination 

was removed by this method from the leaves of a grass collected 

at Engebl (Fig. 25). The remainder of the radloact:Lvlty vas 

partly spotty and partly homogeneous in distribution. The spotty 

activity vas probably due to material that was not washed from 

the external surfaces of the plants, and the homogeneous actlv- 

ity was the result of dissolved radioactive material that had 

been actively absorbed and metabolized by the plant. In leaves 

radioactivity W&IS highest ln the veins, the conductors of ab- 

sorbed materials throughout the leaves. 

4.9.2 Other Surface Contamination 

The general problem of surface contamination from indirect 

sources la Illustrated by specific examples such as the contam- 

ination found on the carapace of a crab, on the shell of a clam, 
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Figure 24b. Autorsdlograph of the fish pictured in Figure 2ba. 
Activity is greatest In the surgeon fish, moderate 
in the butterfly, wrasse and damsel fish, and 
slight in the grouper and squirrel fish. counts 
ln d/m/g of the tissues of the surgeon fish were 
as follows: muscle 26,000, skin 150,000, bone 
120,000, liver 400,000, and gut 6,800,OOO. Counts 
In the squirrel fish were: muscle 10,000, skin 
31,000, bone 16,000, liver 30,000, and gut 21,000. 
(Autoradiograph produced by 8 days exposure, 
Jan. 6 to 14, 1953). 
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in the skin and gut of the sea cucumber, and on the outer SUP- 

faces of algae and land plants. 

Usually the crab carapace was prepared for ashlng wlth- 

out any attempt to scrub or scrape the surface. In one instance, 

however, one half of the carapace was prepared as usual while 

small amounts of algae and unidentified material were scraped 

from the surface of the other half. .Theae scrapings were found 

to have a specific activity more than ten times that of the 

carapace as a whole (150,000 d/m/g compared with 14,000 d/m/g). 

When the small proportion of the total weight of the carapace 

represented by the surface material 1s considered, it; is clear 

that little if any of the radioactivity was actually deposited 

In the exoskeleton. 

A similar situation was found with clam shell, where mat- 

erial scraped from the surface had a specific sctivlty 68 times 

that of a portion of the shell taken as a whole (6800 d/m/g 

compared to 100 d/m/g). In this case the surface material 

makesup an even smaller proportion of the total weight than it 

does in the crab carapace. 

Contamlnatloq of the skin of a species of sea cucumber, 

g. atra, is 8Vidt3Xlt from a comparison with a second 8pecles, 

Stlchopua SJ., collected at Aaraanblru (Table 19). A total 

of nine specimens was collected in four to seven feet of water 

within an area of less than one thousand square feet. The two 

species live aide by side and are both detritus feeders. 3. 

atra, however, has a habit of coating itself with sand while 
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Stichopus does not. Even though the former were washed and 

scrubbed with the hand at the time of collection It Is clear 

. that the specific activity of their body wall, which Includes 

the skin, Is the higher. That this Is due to surface contam- 

ination Is further substantiated by the greater Indl.vIdual 

differences In the specific activity of the body wall of H.atra. 

Table 19 - COXPARISOIV OF RADIOACTIVITY OF TWO SPECIES OF SEA 
CUCUMBERS COLLECTED AT AARAAHBIRU POST 3HOT 

Thousands of d/m/g Wet Sample 

Holothuris atra 
Bodywall Out 8~ contents 

StIchopua_ SJ. 
Body wall Out & cantents 

140 4600 
g-45 . 

2600 
230 1100 5800 

iz 6800 5800 2:: 4400 4200 

Ave. 110 4600 6.5 5200 

The degree to which the food habit affects the specific 

activity of the digestive tract and contents Is folud In a corn- 

parison of the viscera of a pistol shrimp (CranEon SJ.) and a 

blue-green alga (Lyngbla x.), which are Intimately related 

ecologIcally. Two apeclmens of shrimp were found, one at Rlg- 

Ill and one at Runlt, living In a completely closed cylinder 

of the living algae. The cylinders had to be torn open In 

order to remove the shrimp. A similar If not the same assoc- 

iation was reported by Taylor with specimens from Rongerlk and 

Bikini Atolls In the Marshall Islands.6 This shrimp feeds at 

least In part, upon the algae In which It lives. It may how- 
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. 5. CONCLUSIONS 

The radioactivity of the six groups of organisms by Islands 

is summarized in Table 20. 

The individual counts for pre-shot samples ranged from 0 

to 80,000 d/m/g of wet sample and the distribution of counts was 

strongly skewed to the left. A count of zero was obtalned from 

samples collected at all Islands and for most of the groups. 

For the post test samples, Individual counts ranged from 0 

to 14,OQO,OOO d/m/g wet. The few zero counts were from Japtan 

or Igurln. Counts of l,OOO,OOO d/m/g or greater were obtained 

from all groups of llvlng organisms other than land vertebrates. 

The distribution of post test counts was also skewed to the 

left. 

The average values (Table 20) are those of all samples pre- 

pared for counting and may Include more than one sample from 

one specimen. A comparison of one group with another 1s limited 

by the differences between species and tissues as wel.1 as by the 

variations In sampling; however, the number of samples proces- 

sed warrants the belief that trends are indicated. Although 

the range In values for one group of organisms at one station 

may be conalderable, the order of magnitude of differences be- 

tween islands and between groupa 1s great enough to clearly 

Indicate a constant order In the ranking of the groups and a 

definite pattern of distribution by stations. 

Ranking of' the groups for both the pre and poet shot col- 

lections (1) by the station with the greatest activity or (2) 
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Table 20 - R~DIO~OTIV~TT OF swLEs suyyMl1z.m BY ChOws em BY xsu~3s 
Thouasnda of d/in/g ikt Z.&q& 

) .2hTER lYL4NKTUN 

;aptM 

IJp'ln 2 .mo5 2 .94 

!i.lgiLl 2 .m55 1 1.3 

"o~:s,:koF_o 2 .00073 2 2.6 

!CC;zbl 2 .cQcc30 2 .?O 

~omn-?~joq2 .oooO1512 .22 

Run:r '2 .m19 2 .I2 

Ave. I=+- .ccml .1: 

lCS? ?.CST i 

Jmp%n 2 .OcOl3 

:prlr. 2 .00052 2 88. 

RigUl 2 .cO20 2 45. 

5cgf%l?ua '2 .094 2 650. 

Engebi 2 .02L 

.Wbo 2 bk. 

! 

-I- 
-L 

AUAS 

I. Y.¶x. Yin. Ave. 

6 .099 .Ol.l .06( 

8 .51 .Ob7 .18 

8 .9? .14 .40 

9 4.3 .24 1.4 

.o 21. .I8 a.3 

.2 '54. 1.7 7.7 

.R 51. .087 1.6 

3.7 

6 .?O .22 

.o LO. 4.1 

6 2103. 28. 

8 14000. 1200. 

3 6800. 2500. 

9 6200. 56. 

.30 

15. 

550. 

5200. 

4CCO. 

2400. 

49 .47 0 Aa3 

66 75. 0 0.0 

92 &CO. .35 44. 

23 7700. 25. 1x0. 

21 15OcO. 10. 1670. 

38 6800. 2.1 1090. 

50 4.1 0 .5o 

54 380. .lO 21. 

79 6800. .Lb 310. 

66 7500. .3? 590. 

7068co. .22 160. 

13 250. 13. 103. 50 160. .b3 26. 68 72. .I0 8.3 

INVEftTWtAT&S FISH 

!P u?lx. Yin. AVL-. l-l+ !48x. Yin.. Ave. 

49 .4? 0 .021 L5 .074 0 .022 

23 .hb 0 .OW 50 .105 0 .021 

33 2.e 0 .24 50 .73 0 .092 

55 16. 0 .99 50 2.5 0 .19 

72 LB. 0 3.2 50 72.0 0 2.0 

65 a.5 0 1.12 50 4.2 0 .3L 

52 EO. 0 3.9 50 45. 0 2.6 

50' .8b 0 .22 

LAND PUNTS 

n+ x2.x. Kin. hVve. 

14 .0?4 0 .Oll 

22 3.7 0 .2l3 

17 8.6 0 .56 

22 1.6 0 -12 

z 3.L .092 .a3 

30 1.3 0 .28 

6 .33 .I3 .ZL 

ll 39. .a3 lb. 

20 820. 1.0 loo. 

6 &QO. 280. 1900. 

12 370. 4.9 89. 

2 60. 20. 40. 

16' .047 0 .013 

24' .03B 0 .ClO 

2' 0 0 0 

8" .018 0 . cxlh 

32" .026 0 .cQe 

28' .Yl .oio .23 

2l' 1.7 .OU .L8 

19' 53. -019 a.6 

21' 260. .28 23. 

4a" 46. .LB 6.2 

21' 23. .17 2.5 

6.9 

‘n refers to ylatas counted, not to ajmimns. 



by the three stations with the greatest activity, or (3) by 

all~statlons gave the same order, with one exception, and was 

as follows: algae, invertebrates, plankton, fish, land plants 

and land vertebrates. The exception was that of the post shot 

land plants, which ranked third. 

The pattern of dlstrlbutlon of activity of the pre-shot 

collections cleaply lndlcates the areas of former test sites - 

Engebl, Aomon-Blljlrl, and Runlt. Pre-test collections at 

other stations had considerably leas activity, which decreased 

with distance from the test site ln the following order: Bog- 

ombogo, Runlt, Igurln, and Japtan. The activity at Japtan Island 

was not much greater than that which would be expected from 

naturally occurrlng isotopes. An exception was the counts of 

plankton samples, which were greatest on the western side of the 

atpll. This dlstrlbutlon might be expected because of the move- 

ment of the surface currents from east to west. 

For the post test collections the center of distribution 

was shifted toward the site of the Mike shot. For the outlying 

stations there was again a m@rked decrease ln activity but with 

greater activity, as related to distance from Mike site, on the 

western side of the atoll than on the eastern side,, There was 

a slight but definite increase in activity at Japtan. 

The ratio of post shot to pre-shot activity as determined 

by the averages for each group of organisms was approximately 

300 for the aquatic organisms and 1,000 for the land plant8 and 

vertebrates. 
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6. REC OWIEXDATIORS 

(1) 

(2) 

(3) 

_: t4) 

(5) 

(6) 

For subsequent studies of radiological contamination 

at weapons teat sites it would be advantageous to all 

concerned to start the program planning sufficiently 

far In advance of the teats to insure better coordin- 

ation with the task force. 

A laboratory should be eatabllahed 

Enlwetok, to aerve as headquarters 

ing on radiological studies 0r the 

the atolls. 

on Parry Island, 

for persona work- 

fauna and flora of 

Continuity In the study of problems of radiological 

conW!nInatlon la essential at Eniwetok and Bikini in 

order to formulate a basis for understanding the scope, 

direction, and duration of the problems Involved. 

Studlea by a staff of specialists should be conducted 

at Eniwetok. These apeclallata might aerve on a rota- 

tion plan so that, although the number of persona at 

the atoll at any one time might be limited, the total 

observational, collecting and study contributions made 

by such Individuals would be great. 

Laboratory-type experiments, both at Ehlwetok and at 

laboratories on the mainland, are essential to an eval- 

uation of the phenomena observed during and following 

the teat programs. 

Increased emphasis la needed to evaluate the physical 

nature of the radioactive materials and the mode of 

contamination. 
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I&at of algae collated at Mmtok, 1952 arranged in phgloganetic sequence. 

a 

Entophysilis crustacea (J.Ag.)Dr.&Daily Cbroococuauea.e 1. 

2. 

:: 
5. 

mya sorctida Corn.. 08t3illatoriacaa4 

IJmgbya spe 1 

Symploca hydnoides Corn.. a 

Ple&oneMwollel Go% scytonematooeall 

Calothrix sp* Riiralaripneae 
alothrixfirp1exa Ul&l?l&aCOtW 
Mmworpha prolifera(Il.Dw) J.Ag. II 

Eatero-orphasp~ I( 
RhisoolaliumriparumHarv. Cladophoraoeae 

Caulerpa racomma var. clavlfara (Turn) 
waber 
.,wifOrO (%.I?I) v# BOSEI i -r-- 

Ckulerpa serrulatarar.typica Tseng. a 
Caulerpa sp. .I 
.&uwherla sp, Vaucheriaceae 
AvralnvKllea lacerata(Harv.) J&g. Codiaaeae 

coditlla Sp. I) 

Elalirsds mod.8 (US & sol.) &UIlX. R 

Halimeda 8tup08a IL R. Taylor 0 
Hallmda 8po 0 
udotuap. I) 

h7Opd8pcnnakbllX. 

mpri8 8P* 
my-8 

Maty08pimmia eavarnoua (Forr& Borga. Valdaceae 
lrhmdbt~ 8p. F. 
Valoularp. tl 
mat+ia pllnMM%da Iruts: Mctyotamae 

mOt@ia 8p. . n 

Padina Camersannii B&y a 

Pomddolla h~fbsuii If. R. Taylor I. 
bpamgop8is SmfordFanaHarv~ BoQnoldmdaaeae 
Janla rub8118 (L.) Iam. cOrcrllirrroeu 

6. 

i: 
9. 
10. 

Il. 

E: 

1";: 

16. 

ii: 
19. 
20. 

21. 
22. 

Z: 

ii: 

27. 

Z: 

2: 

d 

B 
2 

a 

J 

I 

x 

x 
X 

K 

x 

K 

K 

K 

t 

c $2. J&a Spe n 

Croups: 1 to 6, blue-green; 7 to 25, green; 26 to 29, brown; 30 to 32, red. 
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. . . 

Ibt oi algae oolleuted at IWmtok, 1952 arranged in phylog~vtio IMBQXOEIOO, CO&. 

33. 

;;: 

36. 

2: 

c8r8aium spa Cemudaueaa 
cen~enr~lavulatum(C.Ag.) Lbrltagne w 

Cemtrocera8 rp, a 

Laurenaia rrp, Rhodowlaaem 
p0llrsiphod.a ape w 
Roschera_oalqdictyon (brv) ~;V.i30889 a 

Grmpr 33 to 38, red. 

hbd8 at uhich 



j.ppendix Table 1. INDIVIDU;;.L VAL~Z3 OF PRE-TEST INVERXZ!RkTE SAMPLES 
Thoussds of d/m/g Wet Sample 

(When the same v- Glue occur9 more thzn once in a * 
cell the nLn:ber of occurrences follows the par- 
enthesis. GLt lzcludes contents except where 
otherwise note9 

.--. 
i&ill 

T- 

‘5: 

3. 
.: I- O( 
3. _. 

I _- 

t 
.C 

3q 

1 

__ 

:I 
1. 
.: 

.: 
0 

1. 
0 

1 1 ., 

01 

- 

. 

. 

~ 

. 

.I 

!- 

I 
; 
2 

-- 

B 
d 

2.8; 6.5 

.J 

0 

_ 

z 

_ 

_. 
8 

-____- 

2; lb 
K, 

:i; 
.m 

___-_ ___L -- 
1 ipw .14;.22 .15 

iolc5 0 
iydITid 
:rrd, hard O(5 
;tnrf’sh 

----I 

O(2 
----- 

- jrH.t:t- s:aY 
Jrchint, entird ‘C(5 

test I 1- 

.52 

.92 

g_ 

1.3 

I 

.sg 

u__ 

2.5 

.b3 
1.2 

fb.5 

.Ob 
1.6 

1: 
*__ 

.lb 

.12 

‘~8 

‘(3 
L2 ___- 
57 

, 

57 
5.13 

lo;.26 

j.md dollar test L___-__ 

other tissue 

!5i .bb 
h; 3.9 

-_ 

- 

23 
10 
7 

I 
I 
, 
, 

93 
, 
, 
11 
13 - 
, 
22 

m 

0;.6: 

E 

i: 
19;.20(2;.64; 

.I 

I 

.05 

.08 

;02 
3 

;.03;.13;~~ 

.51 
D(2;.55 

-. _- 
.07 

-- 

0 

:z _---. 

.=--:.: 
33 
.239 
.503 --__ 

i72 -!--- 

11.7 

1b;l.: 

a___ 

--- 
21 

_..-._ 

, 

- _-___ 

16;.19;.50;.9 

(4; 1.1 

32;1.0;1.4 

?5iTOp 
lO;.iL 
24 

40 
,_7 

riphmo 
muale -.- _- --- 
ousclo 
ahell 

Ire Ywncn entire A-_, 
soft parts 
shell ~--- - 

Cryh;.:o;o<, entire 
lpph heart 
1111 

--;cT.--- 

- 

56 
L3- 

L.63 
114 --_ 

2.8 
5.3 

3 

I 

-=z 

;:b‘3 
L.11 
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Appendlx Table 2. FADIOACTIVITY OF ORGANS AND TISSUES OF INVERTFBRATZ3 CR0IJPF.D ACCORDING 
TO FOOD HABIT, POST SHUT 

Thousandr of d/m/g Wet Sample 

Island 
Tissue OF PLANKTON GRAZER SCAVENGER DETRITUS 

organ n Ave. Wax. Min. n Ave. KllX. M1n.n Ave. Mnx. Mtn. n Ave. Elax. Mln. 

Je.2tcm 
_A 

Y-J:,:os.tr.* 1 0.576 
SkeletP.1'. 1 10 

Murrcle 1 0.:55 I?iqes.gl. 1 0.33 2 
G:ll 1 O.l? 4 

h!:uPClC 1 0.15 
31~P.gl. 1 1.1 
G:ll 1 0.22 

4 0.60 1.2 0.21 : 

.l 0.25 ; 
1 2.5 5 

R'LIZfli 
3ige..tr.* 3 74. 110. 
Skeletal** 

f 
9.1 17. 

2:OSClC 0.76 7.7 0.35 5 
D:ecS.61. 1 3.9 
Gill . 

Bo*?llue 
3:.;cs.tr. l 2 530. 
Skr+lethl** 2 123. 
Muscle G4 
D:fes., Fl. ; 153: 
G?ll 3 19s. 333. 110. 

EnEebl 
I J:y,es.tr. l 1 1160. 
S+?lrtfll** 1 45 
,M-J?clP 1 10. 
DLges.gl. 1 2L. 
G:ll 1 5i. 

0.17 0.39 0.081 1 
0.16 0.26 0.061 1 
0.049 0.068 3.029 
0.050 0.962 
0.015 a.058 

3.;39 
1 

5.4 9.7 
1.2 1.5 

x b 
0:6b 

0.12 0.99 
1.0 

23. 43. 
1.8 3.3 

29. 62. 
49. 74. 

1 7630. 

; % . 

g.‘g 2 

0:069 
O.bO 
0.19 1 

2 
4.9 
0.90 
12. 
5.5 2 

1 

O.lk 
0 

0.063 

6b. 75: 53. 

0.48 

230. 260. 123. 

3.6 4.2 2.9 

5?00. 

1 15PO3. 

1 3.1 

;.srriclnb;rl: 
mx* 
S;c;iyraleQ 

3 223. 620. 2.3 
i 13. 

2.5 

: 20. 

F:USClS >:$*a.gl. 3 8:; 2 11. 2: 

Cl11 1. 

r?un:t 

DiEC?.t?f 1 31. 
S;c!?letnl** 1 3.9 z 5.2 1.2 5 
XUZCl? 2 2.0 3.1 0.94 5.1 3.4 3 
G:ll 

17. 32. 
1.3 1.8 

1 100. 

g 4300. 6800. 1100. 

2% : 

1 

110. 
4.5 

12. 

130. 85. 
5.5 3.a 

. 



Llst of Specific Activity of Post Shot lhvertebrate Samples 

JAPTM 

sort coral 
Corals 
Xontlpora 
Porites 
Poclllopora 
Heliopora 

Anemone Bg. 

Starfish 
Asterld 
Asterid 

Sea cucumber 
H. atra 
bodywall 
gut 
resp.tree 

Hermit crabs 
Cenoblta 
carapace 
gills 
gastric mill & 
gut : 
liver 
muscle 
Cenoblta 
carapace 
gills 
gastric mill 85 
gut 
liver 
muscle 
Calclnus 
cephalothorax 
appendages 
viscera 
integument 

Pagurus 
carapace & 
integument 

gill 
gastric mill 
liver 

0.16 
0.47 

0.057 
0.14 
0.063 

0.17 
Bg. 

:*% 
0:088 

0.20 
Bg. 

0.39 
0.062 
0.051 

0.11 
0.26 

.z*% . 

0.061 

W- 
0.12 
0.055 

Hermit crabs (Continued) 
Pagurus (0ontfnued) 
miiscle 

Xanthid 
carapace & muscle 
viscera & gills 
Xanthld 
carepace 
gill 
gastric mill 
liver 
ffuscle 

0.029 

0.14 
0.050 

0.20 
0.058 
0.098 

ii*% . 

True crabs 
Cirapsld 
carapace & muscle 
vfscara 

0.10 
0.13 

Snail8 
Vasum 
shell Bg. 
soft parts OS%9 

Clams 
Tridacna 
shell 
mantle 
muscle 
liver 
visceral mass 
gill 

Bg* 
0.039 

x5 
0: 076 
0.12 

IQURIlV 

30ft coral 
Soft coral 
Corals 
PorLtes 
Poclllopora 
Heliopora 
Acropora 

1.1 
0.20 

0.59 
0.28 
0.96 
0.38 



IGURIN (Continued) 

Sea cucumbers 
H. atra 
body vall 
gut 
resp. tree 
H. atra 
body wall 
gut 

Ii. sp. 
body wall 
viscera 

Hermit crab8 
Cenobita 
carapace 
gills 
gastric ml11 
gut 
liver 
muscle 
Cenoblta 

oawpace 
gtll 
gastric mill 
gut 
liver 
muscle 
Pagurus 
liver 
abdomen 
legs 
eggs 

True crabs 
ocypode 
carapace 
gills 
gastric mill 
liver 
muscle 
green gland 

Grapsus 
-carapaue 
gills 
gastric mill 
liver 
muscle 
green gland 
eggs 

0.087 
53. 
0.48 

0.28 
75. 

3.4 
19. 

ii:;9 
3.8 
5.0 
0.41 
0.29 

1.4 
0.83 
8.0 
8.7 
0.99 
0.46 

3.2 

x 
1:5 

l-5 

;:; 
0.81 
0.12 
0.52 
0.17 

True crabs(Contlnued) 
Erlphia 
carapace 0.84 
gills 0.79 
gastric mill 1.7 
liver 0.45 
muscle 0.11 

Wails 
Turbo 
shell 
mantle 
gill 
foot 
viscera 
Purpura 
shell 
soft parts 

Morirla 
shell 
soft parts 

CS. moneta 
shell 
soft parts 

Clam8 
Trfdacna 

shell 
mantle 
muscle 
llrer 
visceral mass 
gill 
algae, sponge & sand 
scraped from shell 

Oyster8 
ISognomon 
shell 
soft parts 

RIOILI 

white 
Black 

0.21 
0.52 
2.5 
0.25 
4.4 

ii*;; . 

0.28 
0.35 

it:: 

0.10 
0.25 
0.15 

;:+ 
0.22 

6.0 

2.2 
14. 

iii: 
. 
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RIGILI (Continued) 

Corals 
Montlpora 
Porltea 
Poclllopora 
Acropora 
Leptaatrea 

Starfish 
Lfnkla 

Sea cucumbers 
8. ap. 

body vail 
gut 
reap.tree 
H. fuacorubra 
bodyvall 
gut 
reap.tree 

ShrlSlP 
Cmngon 
muscle 
viscera 

Hermit crabs 
DaIYhJlUS 

carapace 
gill 
gastric ml11 & 
gut 

muscle 
liver 
Integument 
egga 
Pagurua 
tthorax 
viscera 
integument 
legs 
egga 

True crabs 
Grapaua 
carapace 
gills 
gastric mill 
gut 
liver 
muscle 

7.4 
12. 
2.5 
8.9 

46. 

19. 

a.0 
120. 
2.9 

2%. 
412 

15. 
110. 

4.9 
5.5 

16. 
2.0 
13. 
7.4 
2.3 

82. 
140. 
140. 
43. 
49. 

13. 
42. 
6.4 

3 :' 8 
1.7 

. 

True crabs (Continued) 
Grapaua [Continued) 
green gland 
awimmerettea 

Eriphla 
carapace 
gills 
gastric mill 
liver 
muscle 
egg3 

Erlphia 
carapace 
gills 
gastric mill 
liver 
Bmacle 
gmen gland 
egg* 

shell 
mantle & gill 
gut 
liver 
foot 

Abalone 
mantle 

l vlacera 
*lacera 

foot 

Drups 
shell 
r00t de 33wi0 

viscera 
VSSUEI 
shell 
mantle 
viscera 
foot 

Horula 
shell 
30rt parts 

Planaxis 
rho11 
sott parts 

6.1 
88. 

20. 
6.2 
9.5 
12. 
3.3 

8:; 

4.4 
41. 
55. 
220. 
3.5 

7.7 
140. 
160. 
2.1 

ii: 
400. 

0.56 
0.56 

ii::5 

6.0 
3.0 

23. 
3.3 

++Two samples from the same animal. 
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RIGILI (Continued) 

Snails (Continued) 
C. moneta 

shell 3.8 
foot 6 mantle 16. 
viscera 150. 

Clam3 
Tridacna 

mantle 1.5 
muscle 0.76 
liver 3.9 
visceral mass O-75 

10ysters 
Isognomon 
shell 
soft parts 

Spondylus 
shell 
mantle 

) muscle 
viscera 
gonad 

BCGALKIA 

Soft coral 
Corals 
Pocillo~ora 
Hellopo~a 
Acropbra 

Sea cucumbers 
Stfchopus 
bodywall 
gut 

True crabs 
Xanthid 

OctoDus 
tentacle 
gill 
liver 

.17. 
45. 

1.1 
15. 
7.7 

110. 
23. 

300. 

770. 

7bo. 
680. 

7,700. 

110. 
5,900. 

780. 

m* 
110. 
4,lOQ 

Clams 
TriZlacna 
shell 
mantle 
muscle 
liver 
visceral mass 
gill 

'Tridacna 
shell 
mantle 
muscle 
liver 
visceral mass 
gill 

EHGEBI 

Corals 
Pocillopora 
Heliopora 
Acropora 
Fungia 

Sea cucumbers 
H. atra 
body wall 
gut 
resp.tree 

eon 

Hermit crabs 
DISPd8IlUSl 

gastric mill k 
gut 

muscle 
leg 

Taue crabs 
ICanthld 
Graps id 

SIlEillS 
Morula 
shell 190. 
soft parts 100. 

14705: 
56. 
110. 

:::* . 

170. 
92. 
52. 

133. 
700. 
330. 

770. 
220. 

7%- . 

52. 
15,000. 

100. 

330. 

1,800. 
450. 



EmEBI (ContimN3d) 

shell 
mantle 
muscle 
liver 
vPaeara1 mass 
gill 

AARAARBIRU 

Hydrolda 
PermarlcL 

Sea cucumbers 
H. atra 
bodywall 
gut 
H. atrk 
bodywall 
gut 

H. atra 
body wall 
gut 
H. atra 
body wall 
gut 
Stichopua 
body wall 
gut 
Stichopus 
body wall 
gut 
Stichopua 
bodyvall 
gut 
Stlchopua 
body wall 
gut 
Sehopua 
body wall 
gut 

Hermit crabs 
Calclnua 
thorax 42. 

abdomen 23. 

45. 
22. 

ii: 
460. 
51. 

True crabs 
Ocypode 
carspace 
gills 
muscle 
viscera 

Clama 
TFI&WM 

980. 

shell 
mantle 
lmlacle 
liver 
visceral maaa 

Tridacna 
mantle 
muscle 
liver 
vlaceral am88 
gill 

140. 
4,600. m1ua 

230 
1,100. 

mantle 
viscera 
gill 

.8.5 
2,600. 

5.4 Corals 
5,800. Poritea 

7.2 Starfish 
4,400. Linkia 

6.1 Sea urchins 
4,200. Echlnometm 

5.4 
3,600. 

teat 
"3 avaa 
gut 
caeca 

. ovary 

se& cucumbers 
H. atra 
body wall 
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20. 
19. 
3.1 

29. 

18. 
6.6 
2.1 
11. 
21. 

2.9 
2.5 

E*; 
g:8 

120. 
620. 
75. 

120. 
7. 

35. 

32. 

5.5 
3.4 

E? 
11: 

12. 



. RUNIT (Continued) 

Sea cucumbers (Continued) 
H. atra (Continued) 
gut 130. 
resp.tree 12. 

ShHlYlP 
Crangon 
muaile 7.0 
viscera 31. 
carapace 32. 
gill 30. 
eggs h; awlmmerettea 9.9 

Hermit crabs 
Calcinus 
thorax 23. 
abdomen 30. 
appendages 0.6 

True drabs 
Ocypode 

carapace 
muacle 
viscera 

Orapaua 
carapace 
gills 
muscle 
viscera 
Erlphla 
carapace 
gills 
muscle. 
+viacera 
Wiseera 
awimmerettea 

SAEbllS 

Turbo 
shell 
foot * mantle 
viscera 

Herita 
ahell 
mantle 
viscera 
foot 

E 
5:9 

29. 
56. 
1.8 

160. 

13. 
36. 
0.76 
15. 
26. 
19. 

Snails (Contlnued) 
c. moneta 
ahell 
foot bc mantle 
viscera 

ClSmS 
Trldacna 
mantle 
muscle 
viscera & gill 
Hlppopus 
shell 
mantle 
muscle 
viscera 8~ gill 

ADDENDA 

JAPTAN 

Sea Urchin 
Bchlncxlcrmata 
teat 
viscera 

. RIOILI 

2.9 Orapaua 
5.1 carapace 
42. gills 

gastric mill 
5.2 gut 
3.0 1 lver 
45. muscle 
3.4 swlmmerettes 

E 
43. 

;-: 
18: 

3.9 
0.63 
0.94 
31. 

U. 
bg- 

14. 

2 k 8 

22 
0:90 

110. 

*Two samples f'rom the same animal. 
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Appendix Table 3- COklKUNAMES,G~~ANDSPECIBSGFFISBUSEOFGR 
GOUNTINGANDNUAB~GFSPECIMEU 

squlmel 

Goatflrh 

cardinal 

snapper 

11 
3 
1 

17 
4 

: 

9’ 
1 
1 
1 

6 

: 
2 
1 

; 
1 

65 
1 

4 
1 
2 

3 
3 
5 

2 
2 
1 



Appendix Table 3 (canting) 

ccmlon lam Genu8 speciel3 No. of 
SpeCllpeW 

(oon’t.) 

SlllTgt3C8l b&hums 
A 

Na80 

parrot. SCarus 
I) 

l&iJ.let NqolqpxF8 

Mfer Canthigaster 

BmtUlid -@mkthiChthy8 

Fileflsh @y@CnaCanthu8 

J& caranx 

Smlt F8I2IpOA.S 

- wPOrhamU8 

befflrh Pseudo&mmis 

Flatflsh Bottrua 

0MmmEs 
Dalaml Abudefduf 

n 
ll' 
n 

poaecentrus 

chaetodoa 
I@ 
(1 
I 

3 

1 

2 

5 

1 

30 
4 
3 

t 

I2 
3 
1 

; 
5 
1 

lo 
5 

6 
3 
1 

5 

4 

1 

1 
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fist of land plmts oolleoted at Mmtok, 1952 armnged in *log-tie 
aeqyenoe, 

Islands at which 
.N4ltW FaRMy 

Dam.myoetaaw calooora sp. 
MlLraanill6 sp. 

Ibc- SP* 
l&ma sp. 
Phy8clapiota(Suartr)Nylander 
Pandamr 6po 

\ 

1. 
2. 

:: 

i: 

7. 

9": 
10. 

ii: 

ii: 

ii: 
17. 
3.8. 

19. 
20. 
21. 
22. 

2 
25. 

Tack leontop&aloides (L.) Herd.ll 
Lepturw repack8 @order) R Brown 
lbbrystili8 aymlm R. Brorm 
cocor mac?lfenLo 

Cas~hafiUforeba L. 
side f8llaxmlpole 
Triuafetta prom&ens For6ter 
PortulaoalutoaSol@nder 

RwtulauaoleraoeaL. 
Fmtulamqu8drif!ioaL. 
Portulaca Spa 
BoerhaaviatetrandaForster 

Boerh8avia8po 
IpoQoeaalbaL. 
CordiasuboordataLamarck 
TouxnefortiaargmteaL. 

CanavaliaIdmooarpa(DeCand&.le)Plper 
otlettarda 8peoiOML. 
l&%da~trlfolia~ 

-26. Scaevola fzutesaena W!Ul.) Krauee cbdanimeae 

1to 4, fungi; 5, IioheM; 6 to 26, flouerlng pbIdi8. 

. . 

. . 

: 
b 

X 
: 1 

x 

1 

.x1 
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Table 4. RADIOACTIVITTOFBIRDS,po6T SHOT 
Thoudu ofd/m/guetSampb 

F.T. = fair7 
N.T. = noddy 

T. =tumstm# 
tern CT. =uandering tattler 

A.T. = anti0 tern C.T. = ermted tern 
G.P. = goldan plover 3.T. = iBooty tem 

of akin wlw3.a Bare IiL~ertrbulur 
Bird and eon- cadenta aaaantr 

tents 

I@* F.T. 0.93 0.35 1.3 0.044 w.8 0.22 0.77 - 
F.T.' 1.7 0.34 0.82 0.064 0.18 0.16 
N.T. 0.94 0.087 1.0 0.16 0.10 0.30 
Am. 1.2 0 26 1.0 0.083 

0.23 0j6 0.65 0.019 
0.15 0.23 o&l - 

=eiu P.T. 0.16 0.12 0.23 - 
N.T. 0.59 0.80 0.90 3.4 2.3 3.3 10. 
N.T. 53. 1.2 90. 9.0 4.4 13. 38. r.9 
A.T. 3.0 0.63 1.8 2.2 1.4 2.2 5.3 - 
Am. 14 0.72 23 . 

Rlgebb+ N.T. UOOO: - - - 
. . 

&a= O.P. 10. 0.53 4.3 1.6 l.0 
- 

37L 6.6 0.43 
T. 28. 0.73 ll. 3.4 5.4 150. la 1*3 

2:o 0 63 '1-b 616 2 815 5 281 32 ,%:- 94p* - 220. 
larunbdru F.T. 1.6 0.44 0.81 0.64 1.2 1.8' 6.2 = 

N.T. 0.59 oa 0.90 0.92 0.58 1.2 3.1 - 
2.4 
3*9 - 

i'i' . . 0.44 1.6 0.17 1.0 0.n 0.78 0.22 2.2 ::a 6.2 6.7 2.4 2; z - 
075054 074108 
0:22 0:22 0:4O 0:u 

0 83 
oh4 

I.0 317 -- 1 JIptM F.T. 0:15 0,16 - 
F.T. 0.n 0.24 0.37 0.14 

z.2 
0.16 0,07 - 

N.T. 0.54 020 0.33 0.17 
N.T. 0.20 0.23 0.39 0.099 O:l2 

0.26 O&O - 
0.22 o&O - 

ATO. 0 y7 Odl 0 370 13 04 u 20 O'ls - 
Eok S.T. 0:85 0.16 0:55 O:U 0:40 o:r 0:u - 
(W 
mohorage) 



Appendix Table 5 - PO!ST SHOT SURVEY METER READIM33 

Distanue Type of Radiation* 
to mr/hr 

Island Date ground and r Remarka 
1952 in inche8 hard &d?a:d 

Rlgili Nov.5 12 0 '9 bigOOIl side 10' out into the water 

362 
120 370 701; Inshore 15 yards at edge of vegetation 
80 120 140 Inrhore 15 yard8 

Runlt ~oo.6 24 Water washed POCk8 
on lagoon beach 

zknndy beach 10 yard8 
in8hore from water'8 edge 

55 Sandy beach inshore 
75 i; ii 30 yard8 from water'6 edge 
60 lorth end 
90 3s; -- '1,200 of island 

Rojoa lor.7 500 
. 750 1,2;, 2,2;, 

On beach at edge 
_ of water and on shore 

AsrMnbiru nov.7 

Bngebl ~ov.8 

420 
620 l,O;, -- 2,050 

2,500 
..3,000 6,o;'o ll~,Of;O 

On beach at edge of 
water and on shore 

On beauh above water line 
and on 8hOre 

*Reading8 taken with a Juno Ionization rate meter enclosed In a 4.25 mg/cm2 polyethylene bag. 



precipltate~ was filtered out, dissolved and washed 
through the filter paper with dilute acid, reprecipi- 
toted from a m8ller volume, centrifuged, plated and 
counted. 

(3) Calcium amI Etrontium vere precipitated from the 
alkaline filtrate by addition of saturated ammonium 
oxalate solution to the “hot” solution. The preci- 
pi-t8 vad ilit8red Out, dissolved and washed through 
the paper vlth aclcl, reprecipitated from a smaller 
volunle, centrifuged, plated, and counted. 
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