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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 any liabilities 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 cor ccatractor of the Commission to
the extent ihat such empioyee or contractor
prepares, handles or distributes, or provides
access to, any information pursuant to his
employment or contract with the Commis-
sion.
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ABSTRACT

Specific activity measerements, radlochemical a'-:lyses. and

haif iife studies wer: made of the red alga. Asparigupusis taxiformis,

collected at Entwetoh Atoll ia March, April and May. 4% The
results of these studies show that this algs more than any other
tested. concentrated the 11! prodeced by the nuclear weap-:ne tests
at Bikini and Eniwetoh Atolls during thie periid  This algs may
prove userfui as an indicator of radivactive fallout from muclear deto-

nations
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During the 'oqm.mnq program of Ouerastiva Cantle at Bakini and
Eniwetok Atolls \n the spriag of 1954 the Applied P isneries Laboratory
of the University of Washhagtua carried out studies va WU.e uptake of radio-
ac'ive materiais 18 a variety o aqualic ﬁ terrestirial plants and asumals
In additi n tc the programmatic studies, exploratry studies als were
continucd. 1ncluding 8 study o the reef algae

C.illections of sigae from near the Marine Bl .l qical | aborastory =
Parry islana. Emiwetok Atoll, indicate that a en.al! red aiga (Aspara
gopsis) has a remarkable affinity for 1dine as measured by (he uptanrr

of 1131 immediately fulluwing weapun detomstions at the Pacifi« Pruving

Gruuad

(fgllg: .un._..!_n.\o. rial

immediately foilowing the March | (954 experiment at Hukam Atoll
1t was ubeerved that the bax sground level of redivectivity »n the reefl 4
the seaward stde Ul Parry [sland had iacreased Moe! uf the aigee gr e
ing 0on this reel hacl only suightly huigher readiags than the beo: agr ~wad ieve.
However the level for Asperagupsis tazuormis (Deliie) (. iline anst Heor
vey, a delicate, branching red alga, was unespeciedly ".gh

Radivassays were made of algas collected at Parry and Brgambngo
lsiande during March. April, and May. 1934 The reovits 4 these stuline

are given 1a Table I




Table ! Radicectivity of Algae Coliscied at Eniwetak Atoll
March, April, May 19034

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

e

Speciee D.h‘.C&Uo':ﬂ Locastion é/m/yg (Thuunands)
Aspar sgepiis Taxiformis — 370 Pl T T
{ssaward reef) 3.92
3.03
1. 58
Eatervmorphs op ; " 193
Halimeda tuna ) " N 13
Pading Commgereoaii " " " 307
Asparagopeis taxiformis 4/3 " " 14 4
T TTTTTT T 11 4
Diciy ta pinnatifida ) ) 12
Asparagupeis taxiformis  4/23 Bogombogo
S T (lagosa reef) 3.4
4.4
3pyTidis‘filamentoss " S 3.
S 02
Asparaguopsis taxiformis $/19 " " 30, 100
11,000
Caulerpa racemosa " " " 4,540,
4,420
1 AL }
Hallmeds opuatia " ) "8 1%
$. 610




- @

It vas hought that he radtoectivity ia 1he semples of Asparagepels
coilected ia esarly March might be due 10 » short half - Iife teotape reealt
tag from B> teet «f March | 1954 at Bikiai. Ia order to v riy s

asesmoptioa series of counts for determining radicactive hall We vete

aboratory. Duplicate samgp
the home laboratory at e University «f Washingioa for more cumplete
anslysee The resuilts of tests conducted on samples collected st Eaniwe -
tok and Noagelap Atolls fruem March through June are given 1o Tabie N1
Plots of the radicactive decay uf three samples ol Asparagopeis are

shown \a Figure |

Discusaion

The resalts of the half - life swdies and rediochemical analyses® indi
cate that at least 90 percemt of the radicectivity \a Asperagpsis was due

10 1131 The half life of the isotope coatributing #0 percest of the radiu

activity 1a Asperajopeis was found tobe 7 6 1o 8 5 days This compares

well with the accepted value for 113!  which 18 given as § 14 days (3). The

lowest values abtained at Eniwetok may have been due to the presence of

— - — . - — —— -

* The radiochemical method for éetermination f 1!3! wes adapled from
Qleadwnian ¢t al () and is a8 follows The dried sigee were heoated several
miamtes with NaClU and 0 | N NaOW containiag iodine carrier (added as K1),
Mlitered. and discarded The iodiag ia the soulutica was reduced with hydro-
xylamine hydrochlor.de. estracted iato CC\‘ and re-extracted lato water
comtaining s little Disulfite The aqueves sodution was acidified asd trested
with sodium aitrate The extraction into carboa tetrachivride and \mto
water was repeated The wdime wa. precipitated from the reguiting sols
tive as silver 10dide and counted \n an internal gas flow couater




Tadle (1. Resuits of Radicchomical and Half - life Stelioe of
Samplee Collected March April. May 084

Date Collected Location, 13! percent of
Species (1004) Atoll - lslamd Ralf Wfe total sctinnty *
w tuiﬁwu\u'r 3/10 Baiwetok - Parry 10
w 3/10 " " L I |
" L] L] " . ”
1) ” ‘I’ il ” . .
Cauvlerpa recemoss 3/38 Roagelap - Kabelle 018
Udotes indica " " " 020
Boerhaavia tetreadrs *° " Labared) ¢ 23
———— —— -—“ L]
Morinda citrifolls " 0 3
Guettarda speciosa " " 3. )
Aw tagiformis slull M-nt - b'-:bop : : 0.

" 1] » L

*Rare carths, 1.8, Zr'0 1 0. uaidentified, § 2 percemt of tetal acuivity
*° Leaves




Figure | Decay curves of Aggg!?la_- collected ot Eniwetod
Atolli  (A) Whauie sample from Parry lulaad 3/10/34

(s 1), (BN otnie sample frem Bugembdogu lolamd, §/!97 79
{2 100}, (C) extractadie | ‘3! from sampile "B (s 1),
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11323 (133 and | 139 (gotopes whose faster decay rates would tend to

lower the value
It was evidemt from the short half Ufe and Mgh ievel of radicectivity

of roo samples of Asparsgopels collected am April 3. 1034 ot Parry l2-

land Mat these algae were cuncestrating o receatly formed isotape The
valnes for e counts of these sampies were 12, 000 and 11, 00 d/m/g

a8 appeted 0 an average value of 260 ¢d/m/g dased om radloective decay
of samples collected in the same losality oa March §, 1934 The increese
& spucific activity taight have beea due (10 material regulling from the
Mar :h 37 test at Bikiat Atoll, since it was abeerved that the beckgronad
coumt ot Parry sland incroesed a foew days aftor this date Changee
the sctivity levels ia the algae would de sapecied o follow closely heee
of e eavircament. for it has been showe ia iaborstory wets What 1131

wiake reaches oquilibrium after the first bewr ia Ascuphyllam (4) and

afler throe hours ia aminaria (7). As laboratory 108ts Lave aot boen
comducied with ASParagupeis 10 ¢olermine iy ... |t canmdt be stalted
with cortaiaty that it sould bohave similarly

it bas been known for many yearv 9t \0dine i precent \a e soe and

ia s majoriiy of the algae (8), n Asparagepels lodine censtitutes 0. 001

percest of the dry matier (i) Labofatery experiments have indicsied
Mt corala algne will concontrate 113! from ses water (3.4.7) The
chservations made at Raiwetoh duriag the present \avestigations support
thooe Nadiagn stnce e 1!31 cnacentration in Asparagopels wes spproxi-

mately 8, 000 tUmee thet of the surrcendiag water (The total activity of

Ao ‘hm
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the water wes 24, 700 d/m/g and the activity due to 113! 1 me algee wae
30,000,000 d/m/g The comtribution of |!31 to the total activity of a Na-
sion products mirtare at 10 daye is § § percent, therefore, astuming the
rutio (0 be the same, the activily (a the weler due W 1!3! wes 1. 880 d/m/g
Thus the concentration factor for |'3! by me signe was 17 900) If ther
ioding \sotapes are crusidered. Wue figere weou!d prubably be higher

The role W iodine ia Be physielegy ¥ the algae ts wmcertaia, bu'! it has
beea detectied as mineral (odide (3. 6) s well a8 the 108D amine acid. i0do-
tryoceine (3. §) [\ is mue gouerally sccoptnd thet ‘\odine vccers in both
forme and that he ratio J{ the (w0 varies 1a the differemt specics of signe
(3)  The abeorption of 113! nag been shown 10 be asencisted with rewpirs-
tion (4), since its uptake \n Ascophylium, a browm alga deervases whon
mitroges is used in place of caygen The specimens of Asperagupsis from
KEai vetok veore collected ia s region of pounding ser!{ end aoctive weler muve

ment, condl feng feevoriag mazimum arretion and meximum splake of AR E

Conc lustons

—— —— a———

It has besn cheer ved from the aveetigations following e weepeas tests
ot the Pacific Proving Grownd that o red aiga, Asgeragupeis tastformis. hae
s remartable affimty fur 113! on 100t0pe with o hal life of 8 16 dayn It 10
believed that the algs mey prove voeful o0 an iadicater f rediiesctive fallow

fruem anc leer detcmstions
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