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Growth Rate of Giant Clam

Tridacna gigas at Bikini ,itoll

as Rwcakd by Radioaotograph}

coral reefs, no studies on their rate of
growth have been reported. The rate of

growth of T. :,j:a~ over a period ‘f

several years can now be estimated

by reading the annulations in the shell
and relatln: them to marks introduced
h! radioac[il it> trom nLtclcar deton:l-
tion~.

,41tho L!gh the -.ihil it!- of “~. <Ii,:wv 10

c~ln~~ntr;l[~ ~L}’” in its soft par[s has

hccn emphasized (5). little is knotln

conccrntng the uplak of radio nr.lclide~
h! the \hcll. \\hluh i~~hown here I() con-

~airl Sr””. TC~ clucid:ite the patter-n (If
dcpmition 01 nuclidm in the shell :iftcr
nLlclc2r JeIonali{) n\. one \al\e of a

<Ipccimcn 52 cm in length ( 6 ) f,om

Bikini ,<1011 ~ias Iran> versel! sectioned
!vith a 51 -cm circ L]lar diamond saw.

Figure 1 sho~~s a waion. 6 [mm in
thick ncs~. from Ihc region immcdiaielv
:~nlerior I(I the umho, FigLlre 2 ~hous

ii raJioa L]rc}graph resuhing from expos-

ing [hc sec~ion t{> “’so Scrccn”- x-ra!
film Ior a period ot’ 3 mcmrhs. T\vo lines
each about 2 mm uidc. reprcseni in:
Ia!ers ot rilJi(l:lcli\e malerial. appcareJ

on Ihc filnl. Other sections farther from

the umho also showccl Ike mar~s. Re-
cords ( 7) Irc\ctil th:i~ les[s of nuclcilr
devices were conducted at Bikini .A[olt
only in lWfi. 195-!. 1956. and 195S. It
is rcasnniibtc I(I :it[riho[t rhe Ialcr-s of

radioac~ivit~. 10 Ihc IWO most rcccnl

~est serim, The 1956 Redwing ~el-w.
at Bikini c\tcndmi from 2(1 \la\’

lhrough 20 JtIl!, and the ]95S Hard[ac’h
seric~ from I I Nfa> lhrough 27 JIII>.

The po~itions of the layer-s coniain-
jng radio: ic[i\ it!, ~}crc determined hv

supcrilllp{l~in: the radioaLltograph on

the \hcli scc[i~~n. and arc shown :IS

s;ipplcJ lInc\ in Fig. 1. [op. This view

hy [ran\ n~ittcJ light accentuates the
c(3n\pictl(Ju\ :tltcrn:l[ing dark, rcl;]livclt,

opaq~]c. la\cr\, as c(~nlrastcd vi[h lhc

lighter. more translucent fmrxis. clcarlv
indicu[ln: di3parcnt vcars of age, L’p
It> {hc 1050” Iinc the ciam \\:is in its

fir\l !car ()( Iilc. Tw() yars intcr~cnc
bctkiccn The lwt~ \lIpplcci Iincs. tt> 195S.

and thL~n ii.1 more \ cars i{) [hc inner
Jurl.icc t~f lhc \hcil rcprmcnting 196.i.
i[~ that the cl; Inl w.I\ in i{%~)th year The

1[)5(1 Iinc c(~l-rc\p(ln(!\ to a JIlcll lcnglh

01 aho~l[ 10 Cln, :Ind the !05S Iinc. to
about ?-l Cnl.

II is (>f spcci:~l intcrc\t th:it ii tropic:~l
org:llll\rll living in W’;i(cr Wl[h :L nl~:ln

m(lnlhl\ tempcr:lt(lr-c \myiny lc\\ lh:ln
.3’(’ (~’ ) thr(~llgh(~ul the year \h(~LIIcl

displa} di\[inc[ unn\l I:lti(>n\. Sc:l\(lnallv
v:lr\ing cn\ il-{~nmcnl:\l f:tCt(>r\ {>tllcr-
lh:~n tcmpcr:l[~lrc. \LJch .i\ v,tn(l\ cL]r-
r-cnt\. uc:lthcr, light. .In[l tfw AhI17~Li:Lncc

of planktonic food, could influence

growth. At Bikini Atoll the relatively

constant winter trade winds from the
east are frequently interrupted in sum-
mer by other winds. particularly from

[hc south (9). and surface currents

wo[rld 1x3 \in3il:]rly influenced.

sp:~wning is prohabl!j of a se:lson:~r

n;~ture and thus ma! intlucnce shell
growth. Yon:c [2) cites the spawning
of {he CI(ISCIY related :cnus Hippopr(.s

\n -ianu:~ry ot (he Australian \Ltmmer
and :itcs 30’[” o~ the minimum tenl -

perat Llrc for ~p;iv.nin: of the giant clam
(3 ) \L’:ILJ;I( /0) repL~rtcd th:l[ 7 rI(/(/cn([
c{)l[cctcd In rhc Palau Islands in April.

Ila>. and June of 193S, 1940. and 1941

t’requentl} Jischaryxl ~perm and cgg$
\vhen hrou.ght into the lah(~r:ltory’. Ji -

though he said nothing (>f those col-
lected tn olhcr seasons.

During growth. ncw shell material is
added exclusively on the inside. Al-
though lhc mantk is :ittached only at
the pal]ia! >in[ls. it Cllntacts anti dC-

posils nrw material (arog(lnltc ) Upon

the cnlirc inner \ur Jacc <~1 the shell.
The cx{rapalliat portion 0[ the shell.
L!i\l;ll tO the p:tlli:ll \inll\ 2nd Com-

prising :ih(~(tt hitlf c~f lhc [tltal inner

surt’:kcc. is prkmatic. while the ccntr:~l
t-u,sat p:]rt of (hc \hcll IS nacrcous. In
m;]cro~cupic iicws ot’ sections ( Fig. 1.
hc)ri,}m ) t]l~ dis[~ll. pri~matic part is

rclati\ cl! opoquc and shovs only f:lint
I;)! cring: lhc central, nacrcous part is

nmre Irarwluccnl and Ji\linctlv 13}cred.
The two iir~;ls arc clc:]rly demarcated
h! ;] houndar>’ layer Icadirrg from the
ha\al edge (If the ext\liny pallial sinus
ohliq(]civ thr(logh the \hcli touard the

umbo at the haw ( Fiy. 1. f’).

Figure 3 shtm\ a IOU-pow cr photo-
microgrzph ohtoinul by using crossed
pol;lroid Jiscs Of a thin ( 15 to 20 p )

shell scctiorr at the positi{>n inciic:i[cd bv

the Ja\hcd line\ of Fig. I {tc~p I. 41-
though Fi~. 3 sh(~its [hc outer hor-dcr
of the shell at [he (rppcr left. it Lioc\ not
extend ro the inner h(~rdcr. The pris-
matic (Jutcr Ia}cr occ(ipics the firsr :lnd
mo\[ (~1”lhc xc(~nd column (>f Ph(~to-
t~raph< J(Jwn to the \l(>ping light ;~rc:l.+
w hich is [hc p:tlli:~l I;I}c I. marked l>.
while Ihc rml ()] c[~lllnln ? OnLl :111tit’
c(~l(l]]ln\ .? and ~ c(Jn\i\[ (~f niicrc Th~
prismatic l:ltcr is c{lmp[~scd {~1\crtic:il

ct>l\imn\ :ih(>u[ 45 ,, in thichnc\\ (ii\-
po\L’cl n(~r]n;lll~ to the outer iurt:icc ,.
I~f”the shell The n;ICI-C~~LISI;l\crs hcl(~w -,.
arc rnorc irrcy[ll:lr, with (~r71\ sli~h[ ,’
(Ir- I(lc:llizc(l indic:]ll,?ns f,j icrtical, -
\tri:lc, Inllt wirll holh prinl:ir! ct~:lr+

l:l>er-ing :lnd fine \tr-i;l[l(>n\ tlr-icntei?y:lp-
pr(, kim:itcl\ p:lr;~llcl t(, [he in& \llcll



surface, The degree of separation of

the fine striations seems to affec.i the
differentiation of the dark and light
annular bands revealing age: the stria-

tions are finer and more closely packed

(about 15 ~,. between centers) in the
dark, relatively opaque areas of Fig. 1
than in the lighter, more translucent

regions (25 14). Probably the light areas

are deposited during seasons of warmest
water ~enlperature. ~90 to SOOC, which

occur at Bikini Atoll from August to

October, inclusive (8). Possibly a cool
summer accounts for the lack of a

distinct light area on the inside of the
shell in Fig. 1 even though it was col-
lected on 22 August.

Triducna :~igm grows fast compared

to other molluscs. Wilbur and Jodrey

(11 ) estimated from uptake of Ca43

that the shell of the oyster. a relatively

fast-growing mollusc. increased in
weight about 1 g per 70 cm2 of surface
per month, The annLlal increment in

thickness of the giant ciam shell under

consideration was approximately I cm.
With J shell density of 2.75 this would
) ield

(1.0) (70) (2.75)/12 =’16

grams per 70 cm2 per month, or

16 times the growth rate of the oyster.

Annular bands on the only other speci-
men (12 ) of T. ,qi,wr sectioned to date

in this laboratory indicaie growth ap-
proximately l.5 times m fast, to a
length of 55 cm in only 6 years. Such

rapid growth, where length increased

by 5 to 8 cm per year, or by 50 cm or
more in from 6 to 9 years, probably

gives the giant clam the distinction of
being the fastest growing of bivalves.

In order to identifv the racfion Llclides
responsible for the lines on the rxlio-
autographs, a strip about 7 mm wide
along the [958 Iinc of radi(>;lctivity was

bandsawed and chipped from the shell

section shown in Fig. 1. top. The
broken pieces of this exciwd \trip,
weighing 14 g. yiekkxf 8 net counts

per min Llte in a low-level. anticoin -

cidence gross beta counter of ().4 ge-
ometry with a background of 0.8 count

per minute. There was no detectable

peak above backgroLlnd even after 3900
minutes of counting on a 256-channel
gamma spectrometer with a 7.t5-cnl MJ-

dium iodide crystal detector. The ma-
terial was finally analyzed for Sr’’’’-Y””.

considered the most likely radionuclides

Fig. I (:thovc). Transvci-w wc~ion, () mm in [hichness, O( Tri-

I/m}uI gi,uI.s shell near the umbo. ( Top ) fhsal portion to :1
K:IIC 2.5 times the Iowcr figure. \howing by \tipplcci Iincs the

posi[ions of [hc laycI-\ of r~idioocti~ity lrncccl from the rdio-
;l~ltogr:lph (/). !n{iic:l[ci [hc palii; ll rn;irh ) I Il(l[tom ) [:nlirc

~ec( ion.



because of the absence of gamma ac-
tivity and because of the association
of Sr with ca. Beta-counting of the

Yq” daughter cf the Sr~O gave 16 dis-

integrations per minute per gram of
shell material, and the decay rate was

appropriate for Y{)’). Thus, although
there were undoubtedly other radio-
nuclides in the shell shortly after the
detonations, physical decay left de-
tectable amoLlnts of only Srr)o.
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