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ABSTRACT

The growth of the meat and shell of five species of bivalves during

1967 and 1970 is described. The method uaed dcmonstrated the relatively

~ fast rate of growth of the meat early in the year, leading to a high

meat:shell ratio by mid-summer. The relatively higher growth rate of the

~hell in the late summer led to a decline in this ratio in the'late
, "

summ~r-to rench its former value by the early winter.
, '

It is suggc~ted that the-gro,,,th'of meat' early in the year is pa:r~i-
.:, '

cularly controlled by the food supply. The extent of this'increase, may'
have an important influencc on the total' arinual growth of the whole

animal.

I INTRODUCTIOli

•
There is a considorable volume of litorature on condition in

bivalves; that rolating to oysters has rocently been rcvicwed (Walne,

1970). Although a number of papers givo information on soasonal variation

in condition, it is very rarely liw(ed to growth and therefore the c~angos
'1".":

rccordcd are thc result of changes in relative growth of shell and meat.
~ :,

An adequate measurcmcnt of growth in bivalves requires that sampIes
; • >' " '. '. • '." l ~ • " .- .", "

are sacrificod at intervals in order to separate tho growth of meat and. .... .': . . .~ " . .' ,~< \ .,.... ' '"
shell. If a 1'1ild population of a species which does not carry annual "

• .';.. I ,~ ~ ~ . ~ . !"

rings, and which contains a number of year groups, is studied, it is. ' , ~~: ~

difficult to mcasure gro~th rate. The method described in the paper
• -. • "h ...

overcomes these difficultios by 'setting out selected sampIes before ,the
",.t'," ( '.

growing season starts and sacrificing thc samplos at intervals, on thc

as~~ption that thcyare atill representative ofthc wholc popul~tion.
-"I ;.

.:",

Ir METHOns

This study nCD.sured tho grouth of neat and shell by sampling at

approxinately monthly intervals populations in which the range of sizes
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had been restricted•...In al.l caoeo, i'li th the exception of Hytilus,
, .~, - . -- -. "' -.. .. . ... -~. - . . . ....

hatchery-reared stocks of known age were used. Individuals were then

select~d in such a manner that their live weight did not vary by more

than ± 1 g from a standard. To simplify the 1ilork this ijaS usually close'

to the mode for·the population. The selected individuals vTere then

split up at random into groups of 50-55 and each Croup uas placed in an

individual compartment of a tray stancling at the ImT uater of spring

tides at our oyster ground in the Menai Straits, Anglesey. The trays

were made of wood frames 11 cm deep and were divided into nine compart

ments each measuring 30 x 50 cm. A wire mesh closed the top and bottom

of the trays •

..Each.compartment can be considered as a sub-sample of the original

selectcd population. At about monthly intcrvals all thc surviving

"bivalves .in one compartmen't, oolectcd at randam, iTcre brought back to the

laboratory uhcro the Doan dry ueicht 'cf the meat und sholl i'l~lS measurcid~'

Thc follO'\Ting four species i'Tere studiod in 1967 rind 1970: OstrC)[l

cdulis, Crassostrea gigas, I-Iercennria merccnaria and Nytilus edulis;

Venerupis decussata waD also cxaminod in 1970. Tho method omployed for

the two burrowing spocies (tlercenaria and Vonorupis) was chnngodin 1970.

The populationn llore solected in tho name manner and thon each was

allOll0d to bury in individual fr3lllos sunk in tho mud. Tho tops of tho

frames 'Toro closed with a mesh to provent tho loss of nnimals and access

by pr09-ators •

.IU RESUL'fS

•

, .-

In this paper only increase in meat and shol1 vTeight is considered. •

Typical results, illustrated in Figurc 1, ShOi'l that grovTth is reaoonably

regular and it is therefore possiblc to work fromsmoothed curves. The

,results diDcussed in this paper are bascd on succcssive 30-dayperiods,
from 1 January; these corrcspond closely to the months of thcyear•.

Appropriatc valucs havc been rcad from smoothed curvos of the typeshOlm

in,ligurc 1.

, :'. A check on the accuracy of tho e3timatos of grouth obtained from

~~ngle samplos .of 50 drawn from thc population is given from occasions

l~J:lCn more than one samplo uns oxamined. at the same time. Table 1'sh01V3

four sets of data obtainod in 1970. Gonerally the agreement was gbod,

and the effect of the occasional aberrant sample is minimized by uorking

from smoothed curvos rathor than tho rau dnta.
-,'
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Table 1 The mean dry meat and shcll \wight of replicate---,--; -';- .
sampIes of50 animals after various pcriods of
gro.-;th

Table2 shows thc sizc of thc animalsat tho boginning of thc first

. standard 30-day poriod studiod and at the end ofthe last 30-day period.

Tablc 2 Initial and final sizos of animals uscd

Spccies Days Dry wcight (mg)

Initial Final

Shell

Initial Final

Ostroa ..

~ Crassostroa

Ivlerconaria .

Mytilus

Ostroa

Crassostrea

I'ierconaria

Veno;upis

N;ytil~S

30-360 6.4 179 260 6 800

30-330 13.0 600 440 1 990

30-240 38.1 140 1 300 3180

30-240 28.3 470 '. 251 2 060

90-330 13.9 200 520 . -7 650.

'60-330 550 3 810 16 000 62 600

120-270 19.8 100 600 - .3-' 020-" --- ..

120-330 42.2 395 338 3 950

150-270 277 802 1 630 4 580

Thc pcrcontagc incroaso in maat and sholl woight in each 30-day pciriod

is sh6~n in,Figuras 3 und 4.
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Grm'lth of mcat

In 1967 the first marked increase in neat occurred in period 3
(March) in Crassostrea,and,Mytilus and not until one month Inter with-,

the other tue species. Although observations did not start until Inter

in the year in 1970 it appears from the shapo of the curves that growth

was about' one month later.This m.2y be a reflectio'ri. of the facf"t'liD.t'

wnter temperaturos l'lere 1 to 20C louer in periods 3 und 4 in 1970 com

pnred l'lith 1967; hours of sunshine lTere ulso Im-mr. Uith all spec~~s, and

in both yonrs the naximum percentago increase occurred in periods 4; 5 and

6. After period 6 there 1ms n consideruble fD.ll in the rato of grovlth;.

Part of this full is explained by the fact thnt as tho year progresses

the aninnls become lurgor und thoreforc tho porcontago incroaso in size

can be oxpoctod to fall, but a conparison of the results from 1967 and

1970 suggests that this in onlya snnll part of the renson. In 1970 the ...

sizes of the Crassostrea and Nytilus usecl nerc nearly as largo at tha

boginning of 'tlio'year nn those used in 1967 uöro -at'-tiicend of thö-'ycar.

•In 1970 these tvlOspocies shmmd increnses of 50 per COilt or more in a

·30~day period, which is considerably grenter than tho;ln~reases obtained

after period 6 in 1967. Fron this it follows that thercd~ccd percentage

incrötise obtained nfter period 6 in 19671ms due not' tö--ihcsizo'öt· tiie

nnimal but to other factors. It is thought that the decreased rate of

growth was cnused by an inndequate population of phytoplnru~ton in the sea

l'later. SODe decrease could be cuused by spnvming but this is unlikely to

have beena nnjor factor, since ,it is inprobablethnt either Crassostroa

or Morcennria spnvTn D.t the rather lou water tempcratures occurring in the

fwnni Straits, yet their pattern of growth was the snoe a3 the other

species.

Figura 2 Sh01'1S for the tuo specios of oyster8 the proportion of thc
, . ~:.

total increnent for the yea.r l'lhich lTD.S achieved by the end of onch succes-

sive nonth. There wns n close 8imilnrity botlleen the two yonrs but tho
\ ,

two species shOVTed n clenr difference, uith Crassostren conplcting D:,,;\
.... :'_::',.:~.

largor proportion of its growtll enrIier in the year compured with ostrca.
" .~:'.:, ·~,I,:,••.:. ~ •..:... •• ':M

•

Sholl growth nnd condition

The poriod of the nnxinun rate of shell grouthuns genernJ);y,.:.o:little

Inter in the yenr thnn ment growth, and the decline, 0ftor period~,? v~?-s

loss s to'dP~ " Sinco tho woigh t cf 8hol1 cnn cithör·-IncrcD.sö·"ö·r'-stüy' tho

snno botvTConsucccssivo sOLlples (10s8es due tci nbrnsii:m :['.ro thought to'
bo vory snall during tho sur:u:::or), cOll3idor~tjcn 'o'f'tho'cortditicn ro.tio'
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dry meat "reight
dry shell weieht x 100

provides information on the relative growth of the two eomponents. This

ratio, ealeulatcd for the end of eaeh 30-day period, is plotted on

Figures 3 and 4. The pieture prcscnted is vory similar for all specics

and for both years. The valuo of the ratio incroascd in tho spring,

raaehed a peak in poriod 5 or 6 and thon deelined until, by period 11-12,

it reaehcd a value elose to that of the previous spring.

This seasonal pattern uas caused by an imbalanee in thc rate of

grovrth of maat and shol1. In the spring the meat grm-l more rapidly than

the shell, eausing an increase in the value in thc ratio. As the summer

progressed, the shell grew at a relatively faster rate until the ratio

was restored to thc valuo eharaeteristie of the speeies.

• IV DISCUSSION

I

~

The teehnique described for measuring the growth rate ean estimate

the ehanges in meat and shell weight over a short poriod of time. The

results obtained havo demonstrated the high growth rate obtained in meat

weight early in the ycar when the water temperature was 8-90C. For

Ostrea edulis this is earlier in the year and at a lower temperature than

estimates based on shell length and total weight measurements (Walne 1958).

The diserepaney is explained by shell growth eommeneing later, and pro

eeeding initially at a slower rate, than the moat growth.

It is probable that tho early growth of moat has an important

influenee on the year's growth of the whole animal and on its spawning

potential. Sinee it proeeeds at a relatively low temperature it is

likely that the quantity and quality of the food supply exorts a domi

nating influoneo.
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Figure 1 The growth of dry meat weight and dry shell weight of Ostrea edulis ...
for 1967.
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Figure 2 The percentage of the total dry meat weight increment in successive
periods of the year for 1967 and 1970.
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Figure 3 The percentage increment in dry meat
and shell in successive 30-day periods in
1967, and the condition ratio at the end of
each period.
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~ Figure 4 '. The percentage increment in dry meat
and shell in successive 30-day periods in
1970, and the condition ratio at the end of
each period.
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