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SurnUlé.1r..:i

As a l)art of an on-going pJ:'og-r'anune iY1Vestigc1ting ttle berla-

viaur a!ld effects of' transuranium nuclides iIl estuë-lrine and coa

stal waters on certain marine invertebrates·, experiments have been

:performed on the accumulation and effects of arnerici·wn-241 on the

survival of Gammar"us duebeni. A synergisln betwef~n a11)ha I\adiation

and physiological stress is reported.

S' irlSt§raXl t ddns le programrne de rec}lerCy.le au COU2~S GU.. (~orn

portement et des effets de nucleides transuraniens présents dans

l(~s :::~aux d.(?S estuaires et du li ttoral .sur cel'\tai11 irlvf~r'tebl'(:s rna.

.rir.ls, des e)çpériences ont été réalisés sur l'aCCl.l.rnulation et les

eFfets de l'arnériciwn-241 ,sur la survivance dl1 Ganun21r"Ll.S. du~beYli.

Un s~lergisme entre la radiation alpha et la tension physiologique

est signéilf:e

Rapp. Comm. in!. Mer Médit. 25/26, 5 (1979).
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An experimental progra®ne studying the behaviour and ef

fects of trëinsurélniwn nuclides in estuarirle clYld (~oastal waters

on certain marine invertebrates is being undertaken with the

follow~ing aims (1) development of methods for determination

of physical-chemical states of actinides in experimental medium

(2) s tudy of accum"ula tiOYl and reten tian in relél ti()rl tC) erlvi:r\on-

mental factors (3) investigation of alpha radiation effects

aYld (4) estirnation of absor"bed doses ta the SP(:;CiE:S under inve

stigation.

Irhe dE:pendence of the physical-cllemical behaviour of acti

nides wittl pH (Murray and Fukai, 1975) initiated expe:r\imexlts OYl

the uptake of alnericium-241 by male Gammarus dueberli duebeY1i

Liljeborg at various pH values in the range 8.0 - 6.5. Figure 1

shows the uptake by specimens during the experimental period of

100 days. IvIaxi rnum-rninimum values are shawn. tr11.e irli tiëlluptake

is rEipid and the acc"umulated amount, thereafter, relTI(}irlS ê11most

constdnt. The pH was controlled twice daily and if necessary ad

just(~d. The pH values chosen were 8.0 and 70.3 .for da.ys 0 - 26

dnd from days 27 - 55 respectivelyo The results would appear ta

indicate that at the present activity levels, the specimens' body

trurd(::l'l is non-depeildent on pH in the rarlge 8 - 605. Irl the spe

cimens that moulted during uptake it was found that 56 and 85~

of' the total body activity (wet weight) respecti"\tely wasbolJ.ndtc)

t}le maul ts. Fov/ler et al o l975 for plutonium +4 and +6 gave vaIlles

of' 92 - 100'X~ in moul ts for the benthic shrim.p Lysma ta .seticauda tél.

Para.llel exper'iments are being carried clut on the r'Eldia tiOYl

E~ffects of ~:irnericium-241 on the sl1.r"1vival. of ;"u.venile Gammêlr·u.s due

~E.~rli. In thE~ present work water activi tyr l'al'lgeè~ From 1 .46- 0.15

~~i]_-1, '.:his being equivalent to a metal concentration of 450 -

- 46 ng 1-'. In studies on ch~ical toxicity (cf. B1aylock and

rrr'êJ. bol ka 1 <':;78 pa 135) 01'1 (~ggs of carp aYl..d fa tflead rnirlnows u SiYlg

v'f~ry low ()pec~ific activity plutonium, (rill (1976) f0U11d that the

TnE.~tal (.:orlcen tra tian of plutonium-2.44 necessar~y tC) (:duse Ci delete

rious effect had to be many orders of magnitudE' qreater (mg 1-
1

)

tha:rl t!1e metal. concentration of plutoni'wn-238 rC~(Iuil'\ed te; 21.chieve

a. r r.ldi 0 tOX1C effee t. On the basi s of thest.~ i-\iJ:l(litlg S "Sle a ssume the
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1. Uptake of Am 241 From aged water by 5 specimens that had

not moulted during the experimental period. Maximum and
miniml.~]'n val1Àes are given by 0 \va~ ter activi ty 0
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2. Percentage survival of irradiated and control groups.

Twenty seven specimens in each group.
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ef.fects observed irl tl1e present experiments al'le mainly due ta

radiation by 5e48 MeV alpha particles. Figure 2 shows the per

centôge surviva.l of i:r'radiated and (~ontrol \Jroups, over a pe

riod of 89 days.

It is interesting ta note that ttle hydroçJell ion COrlC(~n

tration dropped From pH 80 0 (day 1) ta about pH 7.2 over the

first five days and then remainedreasonably constant until

day 33, after which it decreased till day ~4. This decrease

may indicate a change in water quality brought about by, among

ot:her factors, the relatively high amount of food offer'ed ta

specimt:~n.s livillg in small \Toln.'11es of \vateYl q

The simultaneous appearence of high mortality and lowe

red pH in bath groups leads us ta assume that the observed ef

fee t arl survival i s caused by a synergi sm betweeYl ri-idia tien and

pl'lysioloqical stress due ta 1.U1favorable experimental candi tians.

In arder ta obtain a better insight into possible syner

gism between ionizing radiation and stress situations due te

chEiilges irl environmental factors fu..rther experimeYlts are plan

ned.
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"Sorne observations on the uptake and effects of Americium

241 on a brakish water amphipod"

Paper presented by C.N. Murray (CCR Euratom)

Discussion

J. C. GUARY: Avez-vous demontrê que le 24}Am ètait concentré à l'in

terieur de la carapace comme il me semble l lavoir compris?

C.N. MURRAY: On the basis of the constant body burden of

Americium under different pH conditions it is believed that

the Americium is strongly bound to the exoskeleton, possibly

to the interior surface where the new exoskeleton is being fonned.

R. FU KA 1: As you know, 241 Am i s a-emitter as we11 as soft y-emitter.

Why are you sure the effect you are observing is the effect of a-radia
tion? It could be y-radiation effect.

C.N. MURRAY: Although we' are not absolutely certain that

this is an alpha radiation effect, we feel that due to the

high LET of alpha particles, such as an effect is much more

likely due to the a-emitting nature of the isotope than to

its soft gamma radiation.
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s.w. FOWLER: How do the level you use in your effect studies compare
with thase you might expect ta encounter under a release situation such
as around Windscale?

C.N. MURRAY: It is quite clear tha.t the concentrations we

are using are rnany orders of magnitude higher than one would

expect ta find in controlled releases of low-level radio

activity to aquatic environments. However, in comparison to

most levels quoted in the literature, the a-activity levels

being used in the present experiment are quite small.
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