
Asian Fisheries Science 1(1988):165-174. 
Asian Fisheries Society, Manila, Philippines. 

https://doi.org/10.33997/j.afs.1987.1.2.007

Analysis of Length and Weight Characteristics 
of Green Mussel, Perna viridis, from Thailand* 

JM.VAKILY 

lnstitut far Meereskunde 
Uniuersitat Kiel 
Dastembrooker Weg 20 
D-2300 Kiel 1
Fed,,ral Republic of Germany

SUNAN TUAYCHAROEN 

Brackishwater Fisheries Division 
Kasetsart University Campus 
Bangkhen, Bangkok 10900, Thailand 

JINTANA NUGRANAD 

Department of Marine Science 
Faculty of Science 
Chulalongkom University 
Bangkok 10500, Thailand 

Abstract 

The following parameters were measured (females and males separately) in 1,760 
individuals of the green mussel, Pema virid.is (Mytilidae): size (length, height), weight 
(total, flesh + shell, shell, flesh wet, flesh dry). Size/weight relationships were 
determined as well as the relationships within various weight units. The analysis 
mggesta that the weight unit "flesh + shell" should be used as a standard unit for 
total weight. With this unit taken as weight, the exponent "b" of the size/weight 
relationship varies between 2.55 and 2.87, depending whether "length" or "height" is 
used as dimension unit. The sex ratio in the sample was 44% male to 66% female. 
Sexual growth dimorphism was not observed. 



Introduction 

In fisheries research, measuring length and weight are standard 

tasks and the data obtained are the backbone of many models used in 
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fish population dynamics. The applications reach from growth 
estimates to the prediction of potential catch or harvest. 

The properties of weight data obtained from fish are generally 
such that the data on total weight can be used directly in most of the 
models applied. To define a biologically meaningful weight for marine 
invertebrates is, however, in some cases difficult and needs careful 
evaluation of the purpose of data collection. Quite clearly, when 
assessing the availability of food for human consumption, the total 
weight of an animal with large parts of its body consisting of hard 
structures (e.g., carapace or shell) is relatively meaningless. On the 
other hand, to measure a more appropriate weight might often be 
impracticable. 

Molluscs are a typical example of this problem. The present 
study analyses the length and weight characteristics of the green 
mussel (Perna viridis) which plays an important role in the shellfish 
industry of Thailand and other countries in Southeast Asia. 

The objectives of this work were to establish the quantitative 
relationships of a standard set of weight units both among 
themselves and in comparison to morphometric characteristics such 
as length and height. 

Materials and Methods 

The data analyzed in this paper were generated in the context of 
research on the green mussel culture industry in Thailand, jointly 
organized by the International Center for Living Aquatic Resources 
Management (ICLARM) and the Department of Fisheries (DOF) of 
Thailand. It was part of a four-year project: "Applied Research on 
Coastal Aquaculture in Thailand". 

The research reported here was carried out over a period of 15 
months from April 1984 through June 1985. Two important green 
mussel farming areas were selected for sampling: Ban Laem, 
Phetchaburi Province, in the northwestern part of the Gulf of 
Thailano. and Samae Kao, Chachoengsao Province, in the 
northeastern part of the Gulf. These sites were visited monthly and 
data collected on biological and economic aspects of the green mussel 
and its related processing industry. 

In addition, live green mussel samples were collected every 
month directly from boats at the landing sites and brought back to 
Bangkok, where they were kept overnight in water tanks. 
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Size-weight relationships are generally expressed by a non-linear 
function of the form 

These size and weight data were analyzed with the logarithmic 
transformation: 

logW = log a+ b • logL 

with W being the weight and L the size (length or height). 

... 2) 

... 3) 

The use of a logarithmic transformation introduces a systematic 
bias into the calculations which has to be counteracted by means of a 
correction factor (Sprugel 1983). This is done by multiplying "a" in 
equation (2) with a correction factor (CF) of the form: 

... 4) 

where SEE is the standard error of estimate (Sy) multiplied by loge 
10 (= 2.303) to convert the base-10 Sy to a base-e standard error of 
estimate. 

The computation of the regression constants a and b was always 
done in two runs to detect and eliminate outliers by means ofresidual 
analysis. The first run used all 1,760 data pairs available. The 
resulting (preliminary) values of"a" and "b" allowed the calculation of 
an estimate ofy (= y) for every given value ofx. From this, "standard 
residuals" (STR) were computed for every observation using the 
formula 

... 5) 

where R are the residuals (y - y) and SR is the standard deviation of 
the computed residuals. 

STR expresses the deviation of a single data point from the 
regression line in units of its own standard deviation. If the 
measurements of size and weight are unbiased, STR is a random 
variable following (ideally) a normal distribution with mean zero. Any 
strong deviation from this rule would suggest the inapplicability of 
the least-square regression technique in the analysis of a given data 
set. 
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This might partly be explained through the influence of ecological 
factors such as density, shore level, etc. Such ecological differences 
were demonstrated by Hickman (1979) who compared wild stocks and 
raft-grown populations of Perna canaliculus.

Another source of variation, however, might be the effect that 
the cavity water has on the final result. As the figures in Table 2 
show, the value of "b" may range from 2.55 to 2.70 for the same 
animal, depending on the amount of water included in the 
measurement of weight. 

The factor "cavity water", therefore, introduces a considerable 
error into the data analysis. This also becomes obvious when 
expressing the weight of the mussel meat (Flesh) in per cent of "total 
weight": this can be anything between 24% and 41 %, depending on 
how much water the mussel lost prior to weighing. To avoid this 
problem, "total weight" should be defined (and measured) as the 
weight of the green mussel with its shell forced open (by severing the 
adductor muscle) and drained of water. 

The exponent ''b" of the size/weight relationship in Perna viridis

is generally different from 3 as shown in Tables 2 and 3. Growth 
analysis of green mussel based on a model that involves the 
parameter "b" should, therefore, be checked on its assumption 
concerning the value of the exponent ''b". If a model applied assumes 
b = 3 and does not provide for any adjustment for a different 
exponent, it would be more appropriate to use "Height" as the 
reference length with b = 2.87 as the coefficient of the size/weight 
relationship. This value comes at least close to the (assumed) value of 
b=3. 

Acknowledgements 

The authors wish to thank the fishermen and green mussel 
processors of Baan Laem and Samae Kao for their kind cooperation in 
letting us collect data and samples. We also acknowledge the 
assistance of the technicians of the Brackishwater Fisheries Division, 
Department of Fisheries, Thailand, in analyzing the samples. Finally, 
sincerest thanks are expressed for the financial assistance provided 
by the German Government through the Deutsche Gesellschaft fiir 
Technische Zusammenarbeit GmbH (GTZ). 



174 

References 

Chatterjee, S. and B. Price. 1977. Regreaion analysis by example. John Wiley and 
Sons, New York. 

Cheong, L. andF.Y. Cben.1980. Preliminary studies on raft method of culturing green 
mussels, Perna viridis (L.), In Singapore. Singapore J. Prim. Ind. 8(2):119-
133. 

Cbonchuencbob, P., K. Cbalayondeja and K. Mutaraalnt. 1980. Hanging culture of the 
green muuel (Mytilus sm<Jrl18dlnus Cbemnitz) In Thailand. ICLARM 
Tranalations 1, 14 p. International Center for Living Aquatic Resou"""' 
Management. Manila, Philippines. 

Choo, P.S. and G. Speiser.1979. An eatimation of the growth parameters and mortality 
of Mytilus viridis Linnaeus (Molluaca, Mytilidae) cultured In a suspended 
plastic cage inJelutong, Penang. Malay. Agric. J. 62(1):9-16. 

Hickman, R.W. 1979. Allometry and growth of the green-lipped muBBel Perna 
canaliculus In New Zealand. Mar. Biol. 61:311-327. 

Lee, S.Y. 1986. The population dynamics, growth and reproduction of Perna oiridis 
(Linnaeuo, 17118) (Bivalvia: Mytilacea) In Hong Kong. M. Phil. Thesis, 
University of Hong Kong, Hong Kong. 

N arasimham, K.A. 1981. Dimensional relationships and growth of green muaoel Perna 
oiridis In Kakinada Bay. Indian J. FislL 28(1&2):240-248. 

Parulekar, A.H., S.G. Dalal, Z.A. Anaari and SN. Harkantra. 1982. Environmental 
physiology of raft-grown muuela In Goa, India. Aquaculture 29:83-93. 

Spruge� D.G. 1983. Correcting for bias In log-transformed allometric equations. 
Ecology 64(1):209-210. 

Manuscript receioed 4 September 1987; accepted 13 January 1988 




