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ABSTRACT
The growth of the meat and shell of five species of biyelves-during
1967 and 1970 is described The method used domonstrated the relatively
fast rate of growth of the meat early in the year, leading to a high
meat: shell ratlo by mld—summer. The relatively higher growth rate of the
shell in the 1ate summer led to a decline in this ratio in the 1ate
summer “to reach 1ts former value by the early winter. A
It is suggeoted that the’ growth of meat carly in the year is partl-
cularly controlled by the food supply. The cxtent of this increase may
"have an important influence on the tdtal annual growth of the whe}e .

animal.

I INTRODUCTION .

There is a considerable volume of literature on conditier in
bivalves; that relating to oysters has reccently been reviewed (Walne
1970) Although a number of papers give information on secasonal varlatlon
1n condltlon, it is very rarcly linked to growth and therefore the changes
recorded are the re»ult of changes in relatlve growth of shell and meat

An adequate meaourement of growth in bivalves requlres that samples
are sacrlflced at 1ntervalg in order to separate the growth of meat and
ohell. If a wild populatlon of a species which docs not carry annual ;
rlngo, and which contains a:number of yecar groups, is studied, 1t is o
dlfflcult to measure growth rate. The method described in the paper k
overcomeo these dlfflcultleo by setting out sclected gamples before the
grow1ng seauon starts and sacrificing the sampleo at 1ntervalu, on the ;

aosumptlon that they arc still representative of the whole p0pulat10n.\d

II '~ METHODS :
This study neasured the growth of ncat and shell by sampling at

approxinately monthly intervals populations in which the range of sizes
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had been festricted., In all cages, with the exceptlon of Txtilus,
hatchery—reared stocks of known age were used. Ind1v1dualg Were then -
uelected in such a manner that their live weight did not vary by more
than + 1 g from a standard. To simplify the work this was usually close
to the mode for . the population. The selected individuals were then
split up at random into groups of 50-55 and each group vas placed in an
individual compartment of a tray standing at the low water of spring
tides at our oyster ground in the lMenai 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

selected populatlon. At about monthly intervals all the surviving

sbivalves .in one compqrtmcnf, selected at random, were Brought back to the

laboratory vhere the mean dry ucight-cf the meat and sh011"st'measuied:

The following four specics wofc'Studicd in 1967 and 1970: Ostrea

cdulis, Crassostrea gigas, Mercenaria merccnaria and Mytilus cdulis;

Venerupis decussata was also cxamined in 1970. The ﬁcthcd employed for

the two burrowing species (Mercenaria and Venerupis) was changed in 1970.
The populations wcfc selected in the same manncer and then cach was
allowed to bury in individual frames sunk in the mud. The tops of the
frames were closed with a mesh to prevent thc‘loss of animals and access
by predators.

S

. III  RESULTS

In this paper only increase in meat and shell welght is considered.

_Typical results, 1lluotrated in Figure 1, show that growth is reauonably

regular and it is therefore possible to work from smoothed curves.  The

results discussed in this paper are based on successive 30-day periods

from 1 January; these correspond closely to the months of the year. "
Appropriafc values‘havc‘becﬂ read from smootﬁcd curves of the type shown
in Figure 1. - ‘ J | | ‘ '
oA check on thc accuracy of the cstimates of wrowth obtained from
s;nglc samplcs“of 50 drawn from the population is given from occasions
when more than onc sample was cxamined at the samc timc. Table 1-shows
four sets of data obtained in 1970. Generally the agrecment was good,
and the effecct of the occasional aberrant sample is minimized by working

from smoothed curves rather than the raw data.
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Table 1 The mean dry meat and shell weight of replicate —....i:..
. samples of 50 animals after various periods of

: growth
Species Days Dry meat (mg) Dry shell (g) -
growth . -
Initial Minal Initial Fingl
Ostrea = . 273 14 . 209 .. 0.52 .  17.98
A 191 - 7.89
" Mercenaria 251 18 . 87 0.59 . 3.7
_ 9 s
Venerugis i 231 41 347 0.32 2.41
' 362 ' 2.87
403 2.85
Mytilus 211 242 509 1.34 5.03
504 5.68
ama S B

Table 2 shows the size of the animals at the beginning of the first
- standard 30-day period studied and at the end of the last 30—day perlod.

Table 2 Initial and final sizes of animals used

Species Days Dry weight (mg)

Meat " Shell

Initial Final Initial Final
= | -
Ostrca ; - 30-~360 6.4 179 260 6 800
Crasoostrca 30-330 13.0 600 440 1 990.
Merccnariaf L 30—240 38.1 140 1 300 3 180
Mytilus ' 30~-240 28.3 470 .. 251 2 060
Ostrea . . 90-330 13.9 200 520 .. 77650 .. ¢
Crassostrea '60-330 550 5810 16 000 62 600
Mercenaria 120-270 19.8 100 77T 600 T 30207

“‘Venerupls 120-330 42.2 395 338 3950

Mztllus 150-270 277 802 1630 4580

The pcrcentagc increasc in meat and shell weight in each 30-day period

is shown in:Figurcs 3 and 4.



Growth of meat

In 1967 the first marked increase in meat occurrcd in périod 3

(March) in Crassostrea.and Mytilus and not until one month later with-

the other two speciosf Altbough observations did not start until later

in the yéar.in 1970~it appecars from the shape of the curves that growth
was about one month later. This may be a reflection of the fact that
water tcﬁpcratures were 1 to 2°C lower in periods B.and 4 in 1970 com-
parcd with 1967; hours of sunshine were also lower, With all spcc1es and
in beth years the moximum percentage increasc occurred in perlodg 4, 5 and
6. After period 6 there was a considerable fall in the rate of growth.
Part of this fall is cxplained by the fact that as the year progresses

the animals become larger and therefore the percentage increcasc in size
can be cxpected to fall, but a comparison of the results from 1967 and
1970 suggests that this is only a small part of the rcason. In 1970 the

sizes of the Crassostrea and lytilus used were ncarly as large at the

beginning of “tlie "year as thosc used in 1967 wére at the end of the year.
'In 1970 those two spocics showed increases of 50 per eéént or more in o
+30=day period, which is considerably greater than the increases obtained
after period 6 in 1967. From this it follows that the reduced percentage
increédse obtained after period 6 in 1967 was duc not to the size of the
animal but to other factors. It is thought that the decreased ratc of
grouth was caused by an inadequate population of phytoplankton in the sea
watéf;‘.Some decrecase could be caused by spawning but this is unlikely to
have been a major factor, since it is inmprobablé that cither Crassostrea
or Mercenaria spawn at the rather low water temperatures occurring in the
Henai.Straits, yet their pattern of growth was the ‘sanc as the othor '
3pccicé.: - .
Figure 2 shows for the two specics of oysters the propofficﬁ-bffﬁﬁé
total increment for the year which was achicved by the cnd of cach sﬁézes—
sive nonth. There was a closc sinilarity between the two years but tho

two opeClCo showed a clear difference, with Crassostrea conplotlng a

larger proportlon of its growth carlicr in the ycar conmpared w1th Oétfea.

Shell growth and condition

The period of the maximun rate of shell growth was gencrally:a<little
later in the yecar than neat growth, and the declinc after period-6 WQS
less stcep. " Since the weight of shell can cithér incrcasc or stay the
sane between successive sanples (losses duc to abrasionarc thought to-

be very small during the sunmer), consideraticn 'of the conditicn rotio'



dry meat weight
dry shell weight

x 100

provides information on the relative growth of the two components. This
ratio, calculated for the cnd of each 30-day period, is plotted on
Figures 3 and 4. The picturc presented is very similar for all species
and for both years. The value of the ratio increased in the spring,
reached a peak in period 5 or 6 and then declined until, by period 11-12,
it rcached a valuc close to that of the previous spring.

This seasonal pattern was caused by an imbalance in the rate of
grovth of meat and shell. In the spring the meat grew morc rapidly than
the shell, causing an increase in the valuc in the ratio. As the summer
progressed, the shell grew at a relatively faster rate until the ratio

was restored to the value characteristic of the species.

IV  DISCUSSION

The technique described for measuring the growth rate can cstimate
the changes in meat and shell weight over a short period of time. The
results obtained have demonstrated the high growth ratc obtained in meat
weight carly in the ycar when the water temperature was 8-9°C, For

Ostrea edulis this is earlier in the ycar and at a lower temporature than

cstimates based on shell length and total weight mecasurcments (Walne 1958).
The discrepancy is cxplained by shell growth commencing later, and pro-—
cceding initially at a slower rate, than the meat growth.

It is probablc that the carly growth of meat has an important
influcnce on the year's growth of the whole animal and on its spawning
potential. Since it proceceds at a relatively low temperature it is
likely that the quantity and quality of the food supply exerts a domi-

nating influence.
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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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