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Study of age and growth in the blood clam,Tegillarca rhombea
(Born, 1778)
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ABSTRACT...... The blood clam, Tegillarca rhombea (Born, 1778), also known as blood
cockle, is one of the commonly found clam along the south west coast of Maharashtra, India.
Present work analyses the age and growth of this clam. T. (A.) rhombea was observed to attain
extreme length of 67.5 mm during the sampling period from February 2014 to January 2015
(except June - July) and the analysis of observed and extreme length by FiSAT showed that
the clam could attain extreme length of 70.58 mm. The length of 64 mm was attained at the end
of the first year and 77 mm at second year. L value was 90.28 mm and growth constant (k) was
1.15 monthly. The recruitment was observed in December (Projected values). The cumulative
frequency analysis showed that the males reach first maturity at 22 mm and females at 24 mm.
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INTRODUCTION..................................................
Many species of clams occur abundantly along

Indian coast, particularly in the estuaries and backwaters,
forming sustenance fisheries. The clams are rich in
protein, glycogen and minerals which are easily digestible.
Being lower in food chain they are admirably suited for
‘on-bottom’ farming. Due to the realization about the
high nutritive value of clams and their importance in the
economy of the coastal fishing villages coupled with the
development of an export market for the frozen clam
meat, stimulated research which resulted in a wealth of
information on this important group during the last decade
(Jones, 1970; Alagarswami and Narasimham, 1973;
Nayar and Mahadevan, 1974; Silas et al., 1982 and

Alagarswani and Meivappan, 1989). Blood clam
belonging to family: Arcidae (Lamarck, 1809) is one of
the important constituent of the clam catch along the
south west coast of Maharashtra, India. Due to the
presence of haemoglobin in its blood (Kanchanapangka
et al., 2002 and Gabriel et al., 2011), this cockle can be
considered as a new candidate species for culture.
Current work was hence, undertaken to study the age
and growth of T. rhombea along this coast.

RESEARCH METHODS.....................................
The growth study of was conducted by the length-

frequency method. The data was collected from
February 2014 to January 2015, i.e. for one year and
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interpreted by using modal progression analysis method
given by Bhattacharya (1967). For this, 1200 specimens
were collected, at weekly intervals. Shell length of each
specimen was measured with accuracy of 0.1 mm using
vernier calipers. The clams were grouped into class
intervals of 5 mm. The length frequencies were
converted in to percentages for further analysis. Modes
recognized in the length frequency data for the period of
12 months (February 2014 to March 2015, excluding June
- July) were represented in the form of scatter diagram,
following the method used by Devraj (1983). From the
size frequency analysis, dominant modes of size
distribution of T. (A.) rhombea were noted and the value
of the growth line at every third month was taken as
growth for a quarter (Appukuttan, 1996). The shifting of
the mode values in the graphs for different months was
used as the base for interpretation of growth. The length
frequencies are used for separating the polymodal length
frequency distribution into modal lengths of different year
classes.

The estimation of growth parameters was also
supplemented by analyzing the data by using  FiSAT
(FAO-ICLARM Stock Assessment Tools) computer
software package developed by Gayanilo et al. (1996),
which included i) Direct fit of length frequency data by
ELEFAN-II (Electronic length frequency analysis)
method introduced be Pauly and David (1981) and
developed into a computer software package by Gayanilo
et al. (1988), ii) Modal progression analysis by

Bhattacharya (1967) method.
Length at first maturity was studied by examining

the gonad sections of 240 clams measuring 20 - 65 mm,
collected during the study period (Narasimham, 1988)
and by plotting the cumulative frequencies against the
total shell length. The median of the cumulative frequency
distribution of sexually active specimens was considered
to represent the height at which 50 per cent of animals
are sexually mature.

RESEARCH FINDINGS AND ANALYSIS...........
Monthly random samples of clams from the clam

beds were collected from February 2014 to March 2015
ranged in total length 21 to 68 mm, mainly clustering
between size groups 20 - 25, 25-30, 30-35 mm and 50-
55, 55-60 and 60-65 mm. It was observed that modal
groups of 50-55, 55-60 and 60-65 mm size clam was
caught during all the months along the Ratnagiri coast.

Shifting of the modes to next modal class was
evident from the ELEFAN- II analysis. The analysis
showed a curve indicating the broods or spawning
periods. The recruitment was observed in December
(Projected values). The length of 64 mm was attained at
the end of the first year and 77 mm at second year (Fig.
1). T. (A.) rhombea was observed to attain 67.5 mm
length and the analysis of observed and extreme length
by FiSAT II predicted that the clam could attain 70.58
mm length (Fig.2). ELEFAN II analysis showed L
value of 90.28 mm and growth constant (k) as 1.15

2012 Brood
2013 Brood

2014 Brood

Jan. Feb. Mar. Apr. May Jun Jul. Aug.

2014
2015

Sep. Oct Nov. Dec. Jan. Feb. Mar. Apr. May. Jun.

L
en

gt
h 

(m
m

)

70

60

50

40

30

20

10

0

Fig. 1 : Modal progression of the length frequency observed, drawn by using ELEFAN – II method
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monthly. The cumulative frequency analysis showed that
the males reach first maturity at 22 mm and females at
24 mm (Fig. 3).

Growth is expressed as length, weight and volume

in molluscs as well as other living organisms. Growth is
mainly related to the quality and quantity of food which
is assimilated from the environment and the energy
provided by the nutrients (Sahin et al., 1999).

Monthly random samples of collected clams ranged
in total length 21 to 68 mm, mainly clustering between
size groups 20 - 25, 25-30, 30-35 mm and 50-55, 55-60
and 60-65 mm. It was observed that clams belonging to
modal groups of 50-55, 55-60 and 60-65 mm size were
caught during all the months along the Ratnagiri coast.

Shifting of the modes to next modal class was
evident from the ELEFAN- II analysis. The analysis
showed a curve indicating the broods or spawning
periods. The recruitment was observed in December
(Projected values). The length of 64 mm was attained at
the end of the first year and 77 mm at second year. T.
(A.) rhombea was observed to attain 67.5 mm length
and the analysis of observed and extreme length by
FiSAT II predicted that the clam could attain 70.58 mm
length. ELEFAN II analysis showed L value of 90.28
mm and growth constant (k) as 1.15 monthly.

Length at first maturity (L
m
), the mean length at

first reproduction or mean length at sexual maturity (L
m
)

may be defined as the length at which 50 per cent of all
individuals are sexually mature i.e., the length at which
50 per cent of the female clams are in mature condition.
The cumulative frequency analysis showed that the males
reach first maturity at 22 mm and females at 24 mm.
During the study period, clams of maximum size of 62
mm were harvested, indicating the possibility of the
maximum length that the T. (A.) rhombea could attain
as predicted by FiSAT II.

Stevenson and Dickie (1954), observed that sigmoid
growth curves were common among the bivalves. It is
generally known that many marine organisms have a
sigmoidal curve for weight and length growth and there
are many bivalvia species exhibiting a similar growth
tendency. It has been suggested that this type of curve
may be used to explain the growth of most
lamellibranchiata such as A. cornea (Bagenal, 1980).

Ansell and Parulekar (1978); Broom (1982); Rao
(1952); Rao et al. (1964) and Mane (1976) reported that
retardation of the growth rate in bivalves due to low
salinities was known in Indian waters. Crisp (1984)
reported that the growth curves for weight and length of
many organisms are sigmoid.

 Mzighani (2005) reported isometric growth in A.

FiSAT 2 : FAO-ICLARM stock assessment tools
Prediction of the maximum length from extreme values
Report generated: 4/17/2015 5:17:43 PM

File.............
Filename: C:\programme files(x86)\FiSATII\Data\Aasawari.lfq
Species name: Tegillarca rhombea
Other identifier: Blood clam
Number of samples: 11
Unit of measurement: mm

Results...........
Observed extreme length: 67.50 mm
Predicted extreme length: 70.58 mm
Range at 95% confidence interval: 68.49-72.67 mm

Plot...............
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Fig. 2: Analysis of observed and extreme length by FiSAT II
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Fig.  3: Length at first maturity on the basis of cumulative
frequency analysis
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antiquate by studying the population structure of Cockles,
A. antiquata from a Sandy/Muddy Beach near Dar es
Salaam, Tanzania. Length-weight relationship for overall
data (1,951 specimens) obtained from January to
December 2001 was calculated. Correlation co-efficient
r obtained was 0.9850 (P < 0.0001). The slope b and
condition factor were 2.7134 and 0.0006, respectively.

Amanda and Matthias (2006) studied the population
dynamics and fisheries potential of A. tuberculosa along
the pacific coast of costa rica. They reported that the
Von Bertalanffy growth parameters, K and L, (0.14
and 63.15, respectively) revealed a growth performance
(’= 2.75) which is in the range of reported values for

this family of bivalves.
Ark clams or blood clams live in shallow water

where they burrow in sandy silt, mud and seagrass beds.
In some areas, smaller individuals are more abundant near
the shore and larger animals are found in deeper water. T.
rhombea was found to inhabit the estuarine area along this
coast and present work could be used as to continue the
investigations into its culture potential here.

COOPTED AUTHORS’ –
A.M. MESHRAM, Department of Fisheries Biology, College of Fisheries
Biology, RATNAGIRI (M.S.) INDIA

LITERATURE CITED..........................................

Alagarswami, K .K. and Narasimham, A. (1973). Clam, cockle and oyster resources of the Indian coasts, In: Proc. Symp. Living
Res. seas around India. Central Marine Fisheries Research Institute Special Publication, Cochin, India, pp. 648-658.

Alagarswami, K. K. and Meivappan, M. M. (1989). Prospects and problems of management and development of marine molluscan
(other than Cephalopods) in India. Bull. Cent. Mar. Fish. Res. Inst., 44 : 250-261.

Amanda, S.P. and Matthias, W. (2006).  Population dynamics and fisheries potential of Anadara tuberculosa (Bivalvia: Arcidae)
along the pacific coast of costa rica. Rev. Biol. Trop., 54 (1): 87-99.

Ansell, A.D. and Parulekar, A. H. (1978). On the rate of growth of Nuculana minuta (Muller) (Bivalvia: Nuculanidae). J. Mollusc.
Stud., 44 : 71-82.

Appukuttan, K.K. (1996). Short neck clam fishery in Ashtamudi estuary, Seafood Exp. J., 16: 17-24.

Bagenal, T.  (1980). Methods for assessment of fish production in fresh waters, IIIrd Ed., Blackwell Scientific Publications, Oxford,
London, Edinburg, Melbourne, pp. 365.

Bhattacharya, C.G. (1967). A simple method of resolution of a distribution into Gaussion components. Biometric, 23 : 115-135.

Broom, M.J. (1982). Analysis of growth of Anadara granosa ( Bivalvia: Arcidae) in natural, artificially seeded and experimental
populations. Mar. Ecol. Prog. Ser, 9: 69-79.

Crisp, D.J. (1984). Energy flow measurements. In : N. A. Holme and A. D. McInTyre (Ed.)l Methods for the study of Marine
Benthos. IBP Handbook No 3, IInd Ed., Blackwell and Scientific publications, Oxford, 284-372pp.

Devraj, M. (1983). Fish population dynamics. CIFE Bull., 3 (10) : 83 - 98.

Gabriel, U.U., Akinrotimi, O.A. and Orlu, E.E. (2011). Haematological characteristics of the Bloody cockle Anadara senilis (L.)
From Andoni Flats, Niger delta, Nigeria. Science World J., 6 (1) : 1 - 4.

Gayanilo, F.C. Jr., Soriano, M. and Pauly, D. (1988). A draft to the COMPLETE ELEFAN. ICLARM Software Project2 : 65 pp. and
10 diskettes.

Gayanilo, F.C. Jr., P. Sparre and Pauly, D. (1996). FAO – ICLARM Stock assessment tools (FiSAT. Computer Software package
(Ver. 1.1: September 1995) and User’s manual. FAO Computerised Information Series, (Fisheries) 8: 126 pp.

Jones, S. (1970). The molluscan fishery resources of India. Proc Symp Mollusea MBAI, 12 :  906-918.

John, G. (1980). Studies on Anadara rhombea (Born) (Mollusca: Bivalvia: Arcidae) from Port Novo coastal waters. Ph. D. Thesis,
Annamalai University, 190 pp.

Kanchanapangka, S., Sarikaputi, M., Rattanaphani, R. and  Poonsuk, K. (2002). Cockle (Anadara granosa) Red Blood Cell :
Structure, histochemical and physical properties. J. Thai Vet. Pract., 14 (3): 2545 - 2546.

A.M. MESHRAM AND S. A. MOHITE

33-37



37
Hind Institute of Science and Technology

Asian. J. Animal Sci., 12(1), June, 2017 :

Lamarck, J.B. (1809). Philosophie zoologique. Dentu, Paris, 1 Xxv + 428 pp.

Mane, U.H. (1976). Growth and breeding habits of the clam Katelysia opima in the Kalbadevi Estuary at Ratnagiri. Indian J. Fish.,
21 (2) : 386-398.

Mzighani, S. (2005). Fecundity and population structure of cockle Anadara antiquata L.1758 (Bivalvia: Arcidae) from a sandy/
muddy beach near Dar es Salaam, Tanzania. Western Indian Ocean J. Marine Sci., 1: 77–84.

Narasimham, K. A. (1988). Biology of the blood clam Anadara rhombea (Born) in Kakinada Bay. Bull. Cent. Mar. Fish.Res. Inst.,
42 (1) : 135-144.

Nayar, K. and Mahadevan, N.S. (1974). Edible Bivalves : Clams and others. In: R.V. Nair and K. S. Rao (Ed.) : The Commercial
Mollusca of India. Bull. Cent. Mar. Fish. Res. Inst., 25 : 40-53.

Pauly, D. and David, N. (1981). ELEFAN – I, A BASIC programme for the objective extraction of growth parameters from length –
frequency data. Meeresforschung, 28 (4): 205- 211.

Rao, K.V. (1952). Studies on the growth of Katelysia opima (Gmlin). Proc. Indo Pacific Fish.Coun. Sec., 11 : 94-102.

Rao, K.V., Narasimham, K.A. and Alagarswami, K. (1964). A preliminary account of the biology and fishery of the razor-shellSolen
kempt Perston from Ratnagiri in Maharashtra State. Indian J. Fish.,  9 (2): 542-579.

Sahin, C., Düzgünes, E.,Mutlu, C., Aydin, M. and Emiral, H. (1999). Determination of the growth parameters of the Anadara
cornea R. 1844 Population by the Bhattacharya Method in the Eastern Black Sea. Tr. J. Zool., 23 : 99–105.

Silas, E.G., Alagarswami, K., Narasmham, A., Appukuttan, K. and Muthiah, P. (1982). Bivalve culture in Asia and the pacific - India.
Proceedings of a workshop held in Singapore, 34-43pp.

Stevenson, J.A. and Dickie, L.M. (1954). Annual growth rings and rate of growth of the Scallop Plagopecten magellanicus
(Gmelin) in the Digby area of the Bay of Fundy. J. Fish. Res. Bd. Can., 11 : 660-671.

STUDY OF AGE & GROWTH IN THE BLOOD CLAM, Tegillarca rhombea (BORN, 1778)

33-37

12
 of Excellence

Year
 

t h


