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¢ LEGAL NOTICE
This report was prepared as an account

of Government sponsored work. Neither the

United States, nor the<Gommission, nor any
person acting on behalf of the Commission:

A. Makes any warranty or representa-

tion, express or implied, with respect to the

accuracy, completeness, or usefulness of the

information contained in this report, or that

the use of any information, apparatus, meth-

od, or process disclosed in this report may

not infringe privately owned rights; or

B. Assumes anyliabilities with respect

to the use of, or for damages resulting from

the use of any information, apparatus, meth-

od, or process disclosed in this report.

As used in the above, “person acting on

behalf of the Commission” includes any em-

ployee or ccntractor of the Commission to

the extent that such empioyee or contractor
prepares, handles or distributes, or provides

access to, any information pursuant to his

employment or contract with the Commis-

sion.



ABSTRACT

Specific activity measurements, radiochemical ailyses. and

hall: life studies were made of the red alga. Asparagupsis (azifurmis, ;

collected at Eniweto&’Atoll ia Marck, April and May 154 The

results of these studies show that this alge mure than any other

tested, concentrated the 1!3! prodeced By the nuclear weap: ne tests

at Bikini and Bniwetus Atolls during tie period This alga may

prove uerfu: as an indicator of radiuactive fallout from auciear detu-

nationge
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Introduction
me ee

During the weapons wenng program of Operatiua Cantie at Bakinm and

Eniwetok Atolls in the apriag of 19394 the Appiied bisneries Laboratory

of the University of Wastingtua carried out studies on the uptaze of radio-

active materiale ia a variety Wf aquatic and terrestrial plants and anmals

In additi nite the programmat« studies, exploratory studies ala: were

comtinucd includsag @ study of the reef algae

Coltections of algae from near the Marine Biological laboratory m

Parry |Islana) Emwetvuu Atoll, indicate that @ enell red aiga (Aspete

gops:s) has a remarkable affinsty for isdine as measured by (Re uptanr

of p31 immediately folluwiag weapon detomations at tne Pacific Proving

Grvuad

Colle: oa of Mate rial

immediately folluging the March |. (954 experiment at Hikia Atoll.

\t Wes UBeerved that the bac aground level of radivectivity om ine reef 4

the seaward side Wi Parry isiand ned iacreased Moet uf the ages gre

tag of the reef had only signtly tugher readiags than the De. agr wan ieve.

However the level for Asperagupeie tazilormis (Deliic) (. line eam Her

vey. a delicate, branching red alga, was uneupectediy 1.gh

Radivassays were made of algae collected at Parry and Bogembogo

laiande during March. April, and May, 1934 The reeults 4 these otudine

are given in Table I.
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Table 1 Redloectivity & Algae Collected at Eniwetod Atoll
March, April. May. 1934

Values expreseed in thousands of d/m/g of wet weight

Species

—-e+<hapar igopeie axiformis 376

 

Eaterumorpha op

Hajimeda tuna
Padine Commgrecaii

Aspar agupeis texziformis
- = Seee

Dicty te piametifida

Asparagpois taxiformis
ae

Spyridis'f! lamentosa

Asparagopsis taziformis

Caulerpa racemoes

Haltmeda opentia

4/3

4/25

id

$/19

oe

Dete Collected Location
16084

Te NS

Parry }.

@/m/g (Trowsands)
- eee oe

{seaward reef) 3. 92

Bogombogo
(lagoea reef)

ii} wt

2. 63
1. $0

198

113

307

o
w

o
>
&

w
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g
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38, 100
21, 000.

4, $40.

4, 420

016.

6, 780
5,610



 

w
e
‘
a

~
a
b

It was hough thet the redtoectivity in the samples of Asparagupeis

cotlected ia early March might be due to 8 short half-life iectape reeait

tag from ths: teet ef March |. 1054 at Bikini. ia order to vorivly this

aseumption series ef counts for determining radicective half life were

taitiated at the Emiwetok laboratory. Duplicate sampiee were seat to

the home laboratory at the University :( Washington for more complete

analyses The revelts of tests conducted on samples collected at Eniwe.

tok and Roagelap Atolls from March through June are gives in Tabie 0

Plote of the radioactive decay uf three samples of Aepaeragopeis are

shown ia Figure |

Discussion

The reeatts of the half life swudies aad re@ochemi: a! saslyses® indi

cate that at least 90 percem of the radicectivity in Asperagpsis was due

to 1'31 The half life of the isotope coatributing #0 percent of the radiv

activity 1a Asperagopeis was found to be 7 6 to 8 S days TWis compares

well with the accepted vaise for 1!3! which is gives as 8 14 days (5). The

lowest values obtained at Eniwetok may have been due t. the presence of

Cheadraia et al (2) and ia as follows The éried signe were heated several

miantes with NaCiO aad 0 1 8 NaOS conteiniag iodine carrier (added as Ki),
Nitered. and discarded The toding ta the sulutiua was reduced with hydro.

sylamine hydrochior.ide. extracted iato CCl, end re-extracted \ato water
comtaining a little Diewlfite The sequeves solution was acidified and treated
with sodium aitrate The estrection into carvee tetrachiveide aad \ato

water was repeated The twdine wa. precipitated from the reeultiag solu

tive as ailver iodide and counted in an iaternal gaa flow couater



Teble 1. Reoulte of Radicchemical end Mail life Stusttee of

Samples Collected March April. May 1384

 

Date Callected Laecatiocn, pis percent of
Species (1084) Atoll - leland Half fe wtal activity °

egupe\s taxiformie” 3/10 Baiwetos - Parry re
senensl re ”

3/18 a3
ve ” od ” 00

. " 4/3 ° “ es

Cavlerpe recemoece 3/38 Roagelap - Kabelle o 16
Udotee indica " " " 0 39
Boerhaavie tetreadra °° " . Lebered) ¢ 33
Morinda citrifolle| " " " 0 38
Guettarde speciosa " " 3.8

egupets taxtformis $/19 Eni weten : Bogeabogo ' ‘ 90.

7 "7 ” Lad

*Rare cerths, 2.8, zr¥t 1.0; enidentified, 6 2 percem of total activity

°° Leaves

 



Figure | Decay curves of Aepe: sgrpeis collected at Eniectas
Atoll (A) Waule sample from Parry lsiead, 3/10/34

(s 1), (Bd etoile sample frew Bugembdog: leiand. 3/1? 25
(2 1003, (C) estrectamie 1'9! trom sample “B™ (a 16).
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1132 1133) and 1138 (gotopes whose faster decay rates weald tend to

\ower the valve

it was evidem from the short half life and tagh level of radioactivity

ef two samples of Asparagupeis collected em April 3 1954 at Parry I2-

lead that these algae were cncestrating a receatiy formed isotape The

velues for the counts of these samples were 12. 600 and |), 600 din/g

ee appeced :o an average value of 260 d/m/g based on radioactive decay

af eemplee collected in tne same losality on March 6 1954 The tacrease

la specific activity might have bees due to material reeuiting from the

Mar: 27 teet at Bikiai Atoll, since it was cbeerved that the beckgrouad

coust ot Parry lslaed iacreesed a few days afier this date Changee in

the activity levels ia the signe would be enpecied to fcilow closely these

of a envircament, for it hes been showe im ishoretory wets wat 1!3!

eptahe reaches equilibrium after the first Beer ia Aecuphyiiam (4) and

ater three hours ia .aminerta (7). As laboratory teete ave ant been

conducted with Asparagupeis to determine Mis «5. it canmet be stated

with certaiaty that it eould behave simflarly

it Beas been Lnown for many yooru @it todinege ia preecat ia the sve aad

ia a majertiy of the algme (8), in Asparagepeis iedine censtitutes 0. 692

perces of the dry matter (2) Laboratery experiments have indicsted

thst certain algne wil! concentrate 1'3! trom sea water (3.4.7) The

observations made at Eaiwetot é@uriag the present laveetigations support

theee Madiagn stece ihe 1'3) cnecentration in Aspersgopets wes approni-

mately 18, 000 times thet of the surrcentiag water (The total activity of
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the water wen 24.700 d/m/g and the activity due to 113! in ime algpe wae

$0,000, 000 d/m/g The cuntribution of 1!3! to the total activity of a fis-

sion products mixtere at 10 days ie 6 8 percemt, therefore, aseuming the

Putio to be the same, the activity ta the weter due to 113! wee 1, $80 d/un/g

Thue the cuncestration factor for |'3!' wy me signe was 17.800) if ucher

iodine isctopes are coasidered tue figure would prubadly be higher

The role uf iodine in @e physiolegy 1 the algae is eneertain, bu! it hee

beea detected as mineral iodide (5.6) ce well as the 1c@> amine seid iode-

tryoeine (3,6) [1 ia sue graeraily eccepted thet iodine oecers ia Both

forme and that the ratio of the two varies is the different species of signe

(3) Tre abeorption of 1'3! nas been shown to be asencisted with reapers:

tion (4), since its uptake in Ascophyiium, a brown sign, decreases when

Mitrogea ta used im place of ogygon The epecimens of agupsis from

Kaiwetot vere collected ia a regica of peundiag curl ent active water muve

mem, coedtitens fevoriag mazimum serettoe cad menimem eptaie of pi3:

Come iustone
ee;

't Nas been cbeerved from the iaveetigatices follv@ing the weapons tests

at the Pacific Proving Growad that a red eign, Asger agupets taniformis. hae

o remertabte effiasty fur !'3! om tectope with a Ralf life uf 6 14 dayo It ie

beliewed that the alge mey prove esefel of an iadic ater / redhesctive fallout

from aecleer éetoestioas
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