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ON THE GROWTH OF THE CLAM MERETRIX CASTA (CHEMNITZ)
FROM THE MARINE FISH FARM*

By V. 5. Durve**
Central Marine Fisheries Research Institute, Cochin

FroM the observations made during the management of the marine fish farm of the
Central Marine Fisheries Research Institute, Mandapam Camp, it was felt that the
farm may give sustained yield of edible hard clam, Meretrix casta, without perhaps
disturbing the normal fish stocking operations.  Accordingly, a study was conducted
on some aspects of physiology and the biology of this clam in order to ascertain
whether the farm is suitable for culture practices or could at least be used as a fatten-
ing ground for this clam. The present paper on the growth of the clam M. casta
is sixth on the subject, The earlier five being on the rate of filtration (Durve, 1963),
seasonal gonadal changes and spawning (Durve, 1964), the dimensional relationship
(Durve and Dharma Raja, 1965), Experimental transplantation (Durve, in press) and
fatness of the clam (Durve and Dharma Raja, in press).

The general topography and the description of the marine fish farm have been
given by Tampi (1960). The clam M. casta had already established itself in the
marine fish farm when the study commenced, It was present in all the seven ponds
but was in abundance in Ist, 3rd, 4th and 7th ponds. The periodical excavation of
mud from the ponds to deepen them, used to disturb the density of clam fauna to.
an appreciable extent. However, during the course of this study, the excavation
was not done in the concerned pond.

MATERIAL AND METHODS

The clams for the present study were collected from the first pond of the fish
farm. This pond has the dimensions of 30.5 meters in length and breadth, with an
average depth of 0,5 meter and the water area of 930 sq. meter (Tampi, 1960). The
clams were collected in fortnightly random samples of about 300 numbers per sample.
The study extended for 22 months from Au%ust 1961 to May 1963. The area of work
being very compact and limited, the collections were very représéntative of ‘the
population of the clam M. casta in the pond 1,

Tn addition, 300 clams were numbered and reared in iron cages in the same ond.
This was done to confirm the results obtained by random sampling, The fetmls
about the method have been given in the relevant part of this paper.” = . :

Clams were brought to the laboratory and kept in clean sea water o clear them
of their faeces. They were then measured individually by a vernier calliper correct
up to 0.1 mm. The dimensions measured were height, length or width and depth.

* Published with the pormission of the Din?ctbr Central Marine Fisherics Research Tnstitute.
#+ Present address :~Dept. of Zoology, University of Udaipur, Udaipur. . o
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Height denotes the maximum distance between the umbo and the gaping end, length
the maximum distance from the anterior to posterior end and the depth the distance
between two valves. Weights were taken correct up to 0.1 g. on a beam balance,

 RESULTS AND DISCUSSION

At the commencement of the study, all clams in the pond were more or less of the
same size and there was no fresh recruitment to the stock during the course of study.
The fortnightly data was, therefore, pooled to represent monthly observations which
gave a good picture of the growth trend of this ¢lam in the fish farm. Since the
'%ms were of almost the same size, monthly averages were calculated for each

mension.

The monthly increase in each dimension is given by the differences between the
means of two consecutive months, Figure 1 shows the free hand curves represent-
ing the growth in height, length (width) and depth. It appears from this figure that
the growth though continuous from August 1962, slackens from May to September
1962, as evidenced by the curve taking a different turn during this period. This
retardation of growth may perhaps be attributed in some way to the increase in salinity
during these summer moriths. The salinity in the pond never falls below 30%, and
in the latter part of summer, i.e., from August to September or early October, water
becomes hypersaline showing the values above 45%_ . The amount of food available
to clams may perhaps get lessened due to the hypersaline more or less stagnant water
prevailing during this period. Higher salinity is also known to retard the rate of
filtration of water in the clam M. casta and consequently the feeding {(Durve, 1963),
However, it is found that this clam has a remarkable degree of adaptability to the
higher salinities (Durve, op. cit.). The period of retarded growth mentioned above
alzo coincides with the period of no sexual activity of the clam M. casta from the
matine fish farm (Durve, 1964). The temperature of water during the summer
months of May to September is high (32°-33°C). However, this is unlikely to affect
the growth as it has been shown in the oysters Crassostrea madrasensis and C. gry-
phoides that temperature plays little role it the growth (Rao and Nayar, 1956 and
Durve, 1961). The spurt in the growth rate of M. casta after a prolonged more or
less resting period is expected and is evidenced by the upward turn of the graphs from
September or October 1962 onwards in Fig, I, s

Growth in height :  From the monthly averages of the samples of clams drawn
during August 1961 to December 1961 (Table 1), it is seen that during this initial
period of investigation, the clams had grown in height by about 1.00 mm. per month.
It is unlikely that this rate of growth would remain the same throughout the life of
the clam. Normaily, the rate of growth is expected to be very high in the early life
of the clam (Newcombe, 1935). Rao (1951) found that in the case of the clam
Katelysia opima, the length of 22.5 mm, is attained at the end of the first year, while
it is only 31.5 and 40.5 mm, at the end of second and third years respectively. Rao
et al. (1962) have recorded an average growth of 11 mm. per month in the early life
of the Razor-shell Solen kempi. These authors noticed a decline in the rate of growth
after the first six months. A similar observation of a early rapid growth and its
later gradual decline has recently been recorded in the case of the wedge-clam Donax
Jaba by Alagarswami (1966). The author himself has observed M. casta from the
natural clam beds of Athankarai estuary, about 15 km. from Mandapam Camp,
to attain the size of 14.8 mm, in height within four months (Durve, unpublished).
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. . Table1, column | shows the growth in height of M. casta from the fish farm for
22 months of study. The value of height in the month of June 1962 appears to be an
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Fia. 1. The pattern of growth in height, length and depth in the case of Mererrix ca.sta
{Chemnijtz) during the period August 1961 to May 1963. - .

observational error. The height increases by 16,28 mm., at the end of 22 months
thereby giving the percentage increase of 90.14. The average growth in height pér
-month for this period works out to 0.78 mm. Tahble II shows the increase in cach
dimension in every month of the investigation. It could be seen that-the increase in
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height is not uniform. It is more in some months and less in others. Only during
summer months, {.e., from 8th month to 13th month, the incregse in height is con-
sistently low. From 15th month onwards there is a sudden spurt in the increase in
height which again lowers by 18th month,

Growth in length or width : Table I, column 2 shows the observed growth in
length or width of the clam during the period of study i.e., August 1961 to May 1963.
The value of length corresponding to September 1962 is not consistent with the
adjacent figures. This perhaps reflects the observational error. The total increase
in length for the entire period of 22 months of investigation is 16,63 mm., giving the
percentage increase of 76.91 and the monthly average growth as 0,79 mm.

Table IT, column 2 gives the monthly increase in length for the period of study.
As in the case of height, the monthly increase varies greatly except in summer months
(from 8th month to 13th month) when.it is very low. The same is on increase from
15th month onwards. C

TaBLg I

The average growth in height, length, depth and weight
in the case of Meretrix casta Yorthe period August 1961 o May 1963

Month Height Length " Dept Weight
: mm. mm. mr. -
August 1961 ™., 18.06 21.62 11.77 3.08
September e 19.60 23,30 12.89 4,13
October o 20036 24,17 13.42 4.84
November . 22.02 25,88 14.61 6.21
December e 23.21 26,96 15.46 7.38
January 1962 . 23,79 27.58 15.77 8,00
February .. 2526 29.09 16,95 9,30
March . 25,64 - 29.52 17.26 9.77
April e 25,83 o 2973 17.34 10.22

ay ,e 26.97 3096 - o 18,32 11.53
June .. 2749 (N 31.09 18,80 (D 11.82
July .. 27.18 3145 18.38 11.86
August . 2142 3172 18.48 12.39
September ‘e 27.45 3167 (N 18.51 . 12.83
October . 28.16 3226 19.20 - 13,07
November B 29.80 33.83 20.38 . 16.70
December . 31,33 35,16 21.72 =~ 19.52
January 1963 .. 32.45 36.07 22.45 21.66
February . 32.69 36.44 22,60 2211
March o 33.42 37.26 23,21 23.89
April . 33.98 37.78 23,69 25.15
May . - wee .0 3434 0 38250 0 L .97 26.17
Total increase .. 1628 . . . 16.63 - 12,20 23.09
Average percentage

per month . 0.78 : - 079 0.58 1.10

. Percentincrease .. = SO 76,91 103.6 748.6.

. Growthindepth : Column 3 in Table I shows the growth in depth for the entire
- %11:0& of investigation, The value of June 1962 appears to be an observational error.
. 'The general trend-in the growth of depth is the same as in the cass of other two dimen-
.sions, ‘The average monthly growth in depth for the entire period of investigation
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was 0.58 mm, The total increase in depth at the end of 22 months was 12.20 mm,
i.e, 103.6%.

) Growth in weight : Increase in weight is on a similar pattern as the increase in
height, length and depth (Tables I and I1). However, total increase in weight for 22
months of growth was 23.09 g. i.e., 749.6%. Average increase per month was
1.10 g. This, perhaps, indicates that the weight increases more rapidly than any
other linear dimension. This is to be expected as the former is a summation of all
the dimensions. It is also likely that shell deposition is very rapid and this may

contribute to the rapid increase in the weight of this clam as compared to all its other
linear dimensions.

TasLe I

The increase in each dimension per month for the period of study in the case of Meretrix casta

Month Increase in height  Increase in fength  Increase indepth  Increase in weight

mm. mm, : mifn. g.
L 1.54 1.68 1.12 1.05
2. 0.76 0.87 0.53 0.71
3. 1.66 1.71 1.19 1.37
4, 1.19 1.08 0.85 1.17
5. 0.58 0.62 - &) 0.62
6. 1.47 1.51 1.18 1.30
7. 0.38 0.43 0.31 0.47
8. 0.19 0.21 0.08 0.45
9, 1.14 1.23 0.98 1.31
10. 0.52 0.13 0.48 0.29
i1, — 0.36 — 0.04
12, 0.24 0.27 0.10 0353
13. 0.03 —_— 0.03 0.44
14, 0.7 0.59 0.69. 0.24
15. 1.64 1.57 1.18 3.63
16. 1.53 1.33 1.34 2.82
17, 1.12 0.91 0.73 2.14
18, 0.24 0.37 0.15 0.45
19, 0.73 0.82 0.61 1.78
20. 0.56 - 0.52 0.48 1.26
21. 0.36 0.47 0.28 1.02

Growth in the numbered clams : The data for this was collected for the period
January 1962 to July 1963, For the purpose, three hundred clams were collected
and numbered on their both valves with Indian ink. The numbers when dried were
coated with a plastic emulsion. The clams were then kept in iron cages of the dimen-
sions 45 x 35% 15 cm. with the soil collected from the first pond and returned to the
same pond. The cages were taken out once every month, clams measured, re-
numbered and returned to the pond, Unfortunately, the cages had no mesh covering
on top and predators had thus easy entry to the cages. Several clams thereby fell
prey to the predation of crabs and puffer fishes, At the end of 19 months of study,
?hqu 27 clams survived and the data of these 27 clams alone have been presented in

is paper. . :

Table i shows the average size in each of the three dimensions and weight in
every month, for the 27 numbered clams, for the period of 19 months. The total
9
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increase in height, length, depth and weight at the end of !9 months was 11.12,
11.74, 9.14 mm. and 20.39 g. respectively. Average increase per month was 0.62mm,
for the height, 0,65 mm. for length, 0.51 mm. for depth and .13 g. for weight. This,
when compared with the similar data collected from random sampling, indicates
that in the case of the latter the rate of growth is more except for weight. The com-
parison of the percentage increase in each dimension of the numbered clams with that
of clams of random sampling also indicates that the percentage increase in any
dimension was more in the latter for an equivalent period. The differences in the rate
of growth in these two sets of clams may perhaps be traced to the probable
over-crowding and restricted feeding in the cages,

Abraham (1953) noticed the growth of 4.14 mm. in length and 2.77 mm. in height
in one month in the case of numbered M. casta of about 27,0 mm. in length
and 23.0 mm. in height, These values are much more than the similar values
obtainable in any single month in the present investigation,

TasLe I

The average growth in height, lengrh, depth and weight in the case of
nwnberedal{leretrix casta during ‘ge period January 1962 to July 1963

Month Height Length Depth Weight
mm, mm. mm, g
January 1962 .- 23.24 27.15 15.18 7.51
February . 23.91 21.91 15.80 3.07
March ‘e 24.32 28.24 16.04 8.53
mnl v 241 28,78 16,33 9.20
y .. 25.09 29.18 1696 9.12
June .. 26.17 30.28 17.27 11.08
July e 26.51 30.81 17.86 11.36
August o 26.95 31,20 18.26 11.61
September ‘e 27.19 31.42 1841 12,70
October . 22.87 32.14 18.69 12.72
November o 28,97 33,32 19.99 15.63
December . 30.62 34.83 21.59 19.48
January 1963 . 3145 35,51 : 22.65 20.10
February .. 2.2 36.21 263N 21.43
March o 33.04 37.28 23.24 23,85
April v 33.57 38.03 23.75 24.77
May . 33,95 3g.21 2193 25.45
June N M.15 38.74 24.22 25.97
July . 34.36 33.89 24.32 27.90
Total increase ‘e 11.12 11.74 9.14 20,39
Average increase
per month .. 0.62 0.65 0.5¢ 1,13
60,22 271.8

Per cent increase 47.85 43.24

Table IV shows the growth in each dimension of six selected numbered clams for
the whole period of investigation, along with the percentage increase, The tabulated
readings are for every three months of growth. It will be seen from this table that
growth varies considerably in different individuals inhabiting the same environment.
This may be due to the physiological state of each individual.

The average monthly growth in each dimension for the numbered clams when
plotted, showed similarity with the graph obtained for randomly collected clams
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(Fig. 2). The growth in numbered clams also slackens during summer months and
shows a spurt from September or October 1962 onwards, This confirms the obser-
vations reported earlier.

TABLE 1V

The growrh in six numbered Meretrix casta ar the interval of
every two months during the perfod of study

Number of January  April  July  October Jamary April  July Increase
the clam 1962 1963 %
——HEIGHT——
27 23.5 25.3 27.3 28.4 323 34.3 35.4 50.63
54 21.0 4.0 25.4 26.4 3.0 33,5 347 65.24
115 24.0 25.0 27.0 27.4 30.7 330 339 41.2%
153 24.0 25,5 275 28.4 32.0 344 353 47.09
198 25.3 26.0 270 28.0 31.3 335 .3 35.57
268 21.0 233 25.3 26.4 3.3 34.0 344 63.69
—LENGTH——
27 26.3 28.4 30.6 31.9 35.0 3.0 39.0 48.28
54 25.0 238.0 29.9 1.4 35.5 37.9 39,4 57.61
115 28.0 29.5 314 324 353 31.9 38.9 38.92
153 27.8 29.8 32.0 . 325 36.0 39.3 40.0 43.89
198 29.1 30.0 310 32,0 34.9 373 383 31.61
268 24.9 27.0 28.9 30.3 34.3 37.8 38.3 53.81
—DEPTH—
27 16.0 17.5 19.3 200 213 25.3 26.0 60.50
54 13.0 14.8 16.0 17.0 20.9 22.3 23.0 76.93
115 14.4 16.3 17.6 18.0 20.4 22.4 23.3 61.80
153 16.6 18.0 19.7 20.5 23.5 254 26.3 58.43
198 17.0 17.4 18.0 19.0 21.3 23.0 23.4 37.65
268 13.3 14.8 16.5 17.5 21.7 23.5 24.3 82.69
—WEIGHT—
27 8.1 9.1 12. 13.0 21.5 27.3 30.0 270.4
54 5.2 7.0 9.1 10.5 19.0 23.3 27.2 423.1
115 8.2 10.0 11.8 12.0 18.0 254 26.6 224.4
153 9.2 11.5 13.6 i5.0 223 28.2 3.3 240.2
198 9.5 10.3 11.0 12.0 17.9 224 26.0 173.7
268 5.6 7.8 10.0 11.0 19.2 24.2 219 398.2

GENERAL CONSIDERATIONS

The clam Meretrix casia is a true backwater clam and never occurs in purely
marine conditions. It has been reported to form extensive beds in estugries and
backwaters of south India. TIts settlement in marine fish farm where purely marine
conditions exist is a matter of great interest, There is no influence of freshwater in the
farm except during monsoon which is very feeble around Mandapam. The growth
pattern in this clam from the fish farm, thus formed an interesting part of study.

In this connectior, reference may be made to the earlier works on the growth
of Indian clams. These include the works of Winckworth (1931} on Paphia undulata,
Paul (1942) on Mytilus viridis, Rao (1951) on Katelysia opima, Abraham (1953)
on Meretrix casta from Adyar backwater near Madras, Nayar (1955) on Donax
cuneatus, Rao éf al. (1962) on Solen kempi and Alagarswami (1966) on Donax faba.
The results obtained during the present investigation could be compared with those
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obtained by some of these earlier workers. Rao (1951) observed that © in the case of
Katelysia opima the growth rate is not uniform in all the months of the year, but
seems to be markedly rapid in, if not entirely restricted to, the period from January
to July’. This he attributed mainly to the higher salinity prevailing during this
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Fic. 2. The pattern of growth in height, length and depthin the case of numbered clams
(Meretrix casta) for the period Janvary 1962 to July 1963.

period. With a decreasein salinity, there is arrestment in growth, Hamai (1935) and
Ansell (1961) have also observed the growth being restricted to summer months of
May to August or September in M. meretrix and Venus striatula respectively. How-
ever, this is to be expected in temperate waters., Abraham (1953) observed a period
of no growth (February-March) in the clam M, casta from Adyar backwater. This
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he felt was probably due to the reproductive activity of the clam during this period.
He also observed a very rapid rate of growth in M. casta, being 29.5 mm. in length
within seven months. Nayar (1955) in his work on Donax cuneatus observed the
growth of 14 mm. in length within 10 months. Alagarswami (1966) reports that the
wedge-clam Donax faba grows to 19,5 mm, in length within the first year thereby
showing the average growth of 1.6 mm., per month,

The cessation of growth has not been observed in the present investigation.
There is, of course, a retardation of growth as stated earlier during the period May to
September. The probable causes have been discussed earlier, There is a sudden
spurt of growth immediately after the period of retarded growth (Figs. 1 and 2).
The rate of growth of M. casta observed in the present investigation (0.78 mm, per
month for height and 0,79 mm. for length) is much lower than that observed by
workers cited above on the same species elsewhere, This slower rate of growth in
the clam of the present study, could perhaps be attributed to the marine conditions in
the fish farm which is not a natural habitat of this clam, This aspect will be dis-
cussed later, The difference in races may not be a factor for a slower growth as
Spear and Glude (1957) have reported that environment and not heredity is theim-
portant factor in determining the growth of the soft clam Mya arenaria.

The rate of growth in M, casta of the present investigation in its three dimensions
namely height, width and depth is also not the same. From the percentage growths
of these, it appears that the growth in 21 months is the fastest in the case of depth
(103.6 %) followed by the height (90.14%;}. The length has the least rate of growth
being only 76.91%,. As stated earlier, the rate of increase in weight is the highest of
all the dimensions studied (749,6%,). However, the rate of growth may be con-
sistently low or high for all the dimensions in any given month,

It is interesting to mention here that while Rao (1951) observed growth in
Katelysia opima to be rapid during the period of high salinity, the same was found
to be retarded during the period of high salinity in the case of M. casta from the
marine fish farm. Abraham (1953) recorded a period of no growth in M. casta
from Adyar backwater during the period of its reproductive activity while in the
present investigation, the growth is found to be rapid from October to January, the
period coinciding somewhat with the sexual activity of this clam (Durve, 1964).
Nayar (1955) observed the cessation of growth during November-December in the
case of Donax cuneatus, which he attributed to the rough weather conditions pre-
vailing in Palk bay due to the north-east monsoon ; while this is a period of rapid
growth in the clam of the present study.

The patiern of growth in M. caste of the present investigation could thus pro-
bably be traced to the sheltered nature of the fish farm, highly nutritious substratum
harbouring bacterial and flagellate flora (Tampi, 1960) and also the rich organic
content (Durve and Dharma Raja, in press). The bottom contains about 40%, of
water and high percentage of fine grade along with the probable presence of Ferrous
Sulphide as evidenced by a little blackness of the soil. The agencies having adverse
effects on growth being, as stated earlier, the excessive increase of salinity during the
period of retarded growth, purely marine conditions without the influence of fresh-
water and the absence of some uaknown factors which are present in the localities
like estuaries and backwaters that form the natural habitat of this clam. However,
detailed study in this direction appears necessary.

The fixation of age in the case of M. casta of the present study could be attémpted
only by general observations on the growth-rate of this ¢clam elsewhere. It is well-
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known that clams grow very rapidly immediately after settlement. Hamai (1935)
observed M. meretrix in Japanese waters to grow to about 20 mm. in length
and 18 mm, in breadth in 9 months. Abraham (1953) observed M, casta from Adyar
backwater to grow to the length of 15 mm. in two months. Author (Durve, un-
published) has observed this clam to grow to 14.8 mm., in height within 4 months after
settling. Similar rapid growth immediately after spatting has been recorded in
. different clams by workers cited earlier and several others all over world. Con-
sidering these facts and the knowledge of the author about M. casta inhabiting the
marine fish farm, the age of this clam from pond 1 of the fish farm at the height of
18.06, length 21.62 and depth 11.77 mm, could be approximately fixed at 8 months,
after giving allowance to the purely marine conditions in the fish farm and the higher
salinity prevailing during summer months of April to September or early October.
The growth in height at the end of first year could thus probably be 23.21 mm,, at
the end of second year 31,33 mm. and at the end of third year, a little more than
34.34 mm. The equivalent values for length will be 26.96 mm., 35.16 mm, and a
little over 38.25 mm. respectively. These values when compared with those obtained
by Abraham (op. cit.) in the case of M. casta from Adyar backwater near Madras,
indicate that the clam of Adyar waters grows more rapidly than the clam of the
present study.

The disturbance rings of the nature of annual rings have been observed in Kave-
lysia opima by Rao (op. cit.}. These seem to indicate the arrested growth that recur
year after year from August to September. Such rings have not been observed
by Abraham (1953) in M. casta from Adyar backwater. In the present study, several
rings seen on the shell were of the nature of disturbance rings and they did not occur
with any regularity.

SUMMARY

The growth of the clam Meretrix casta from the marine fish farm was studied for
22 months by random sampling and for 19 months by numbering three hundred
clams and rearing them in iron cages. The observations of these two studies support
each other.

The results indicate that the clam M. casta from the marine fish farm has, in
general, a slow growth. The growth was found to be continuous throughout the year
with a retardation during the summer months from May to September, No cessation
of growth was noticed. The growth was found to be rapid immediately after summer
months i.e., from October to March or April.

The pattern of growth in the three dimensions, height, length, depth and also in
weight was more or less the same. However, the weight appeared to increase more
rapidly than any other dimension. Out of the three dimensions i.e., height, length
and depth, the latter had the fastest growth followed by height and length.
The probable causes for the pattern of growth in this clam have been discussed.
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