
/ . mar. biol. Ass. India, 1990, 32 (1 & 2) : 201-207 

MATURATION AND SPA\¥N1N6 OP COMMON PORGY 
LETHRINUS NEJBULOSUS (PORSSKAL) 

IN THE NORTHWESTERN S H E L P OP AUSTRALIA * 

CHIN-LAU KUO AND SEIN-SEN LEE 

Taiwan Fisheries Research Institute, Keelmg, Taiwan, R. O.C. 

ABSTRACT 

Samples of common Porgy Lethrims nelaihsus were collected monthly from catches of pan-
tracers fH^sslA operated in the mmhwestem ^ I f of Australia from August 1985 to July 1986. From 
the study of matia^ty factor, ova diameter frequency and fecundity, the results are summarized as 
follows ; (1) The spawniî l seastm is a prolonged one and spawning takes place some time during 

- Septembn^ebruary, (2) The minimum size of fish maturity is estimated to be 25 cm. (3) The rela
tionship between fecundity (Y) and fork length (X cm) is found to be Y>= 0,0114 x 4,9713. 

INTRODUCTION 

THE CONTINENTAL shelf off northwestern 
Australia lias been one of the most important 
trawling grounds for the Taiwanese pair 
trawlers since early 1970s. The catch of 
Taiwanese trawl fishes formed at least 40% of 
the total annual groundfish catch in this area 
(DFRRC 1982-1984). Porgy is one of the 
most economically important imd abundant 
species in the groundfish catches, 

In order to assess the population dynamics 
of the fish, two studies about the » ^ {|nd growth 
had been taken (Kuo and Lee. 1$86 a. b)* 
This is the third in this series and deals with the 
maturation of gonad, the spawning season, the 
minimum size offish maturity and the fecundity^ 
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Fig. 1, Ovary showing the six positions in which the 
eggs were examined. 

__.______^ to Messrs. C. Y. Chen, L. K. Lee and P. W. 
* Preseot̂  at th$ ' Symposium on Tropical Marine Shi of Demersal Fish Resource Research Center 

i f f l a t S f o'lfTdia^ C^i?* froK;«a^?^! National Taiwan University for their assistance 
1988. in collecting samples, 



202 CHIN LAU KUO AND SEIN-SEN LEE 

MATERIALS AND METHODS 

Samples of Porgy were collected monthly 
from the catches of Taiwanese pair trawlers 
which operated in the northwestern-^^helf of 
Australia from August 1985 to July 1986. 
After measurement of body length and weight, 
the gonad was removed and measured to 
0.01 g. Then, six samples of 0.05 g each 
(Fig. 1) was taken from three gonads of different 
maturity to compare the similaTity of egg 
number and frequency distribution of ova 
diameter between different portions of the 
same gonad, and between the corresponding 
portions of gonads of different maturity 
(Tzeng and Liu, 1972). As ho significant 
difference of egg number was found between 
different portions of the same gonad (Table I), 

TABLE 1. Two-way analysis of variance for testing the 
homogeneity of fecundity among six positions of each pair 
of ovaries from thee individuals with different AfF+ 

Source of • 
, varivio." -

Positions 

Individuals 

Error 

DF 

;. 5 

.. 2 

•• IP 

SS 

6697.61 

48335 

57400.39 

MS F 

1339.52 0.231' 

24167.5 4.21* 

5740.04 

+ MF=3.58,4.84, 3.95 
ns=Not significant 
•Significant at 5% level. 

and as high similarity in frequency distribution 
of ova diameter was observed between different 
portions of the same gonad (Fig. 2), the middle 
portion of the left gonad was used for egg 
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Fig. 2. Ova<liameterfrequenoy distribution of a pMt!̂ f evaTiei(EorKi«it$th;?^^C^^ 
3.95) on six positions, 
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sampling. The maturity factor (MF) of the deviation of maturity factor. The minimum 
fish calculated in % by : size of fish maturity is determined by investi-

Total Gonad Weight (g) ,-^ gating the MF of various lengths. The fecun-
Body Weight~(g) ^ dity is estimated by weight method as : The 

number of eggs with the ova diameter >Q.15 
The spawning season is estimated by examin- mm in 0.05 g sample X total weight of gonad/ 

ing the monthly change of mean and standard 0.05. 

Y-I.704+2.M3X 
r«0.93 
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Fig. 3. The relationship between facundity and gonad weight. 
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4, The relationship between mean ova diameter and gonad weight 
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RESULTS AND DISCUSSION 

Maturation of gonad 

Fig. 3 shows the relationship between gonad 
weight and fecundity. The fecundity increased 
linearly with gonad weight. This relationship 
can be expressed as Y—1.704+2.523X 
(Where Y is fecundity, X is weight of gonad). 
Fig. 4 shows the relationship between gonad 
and mean ova diameter. The eggs become 
larger when the gonad gets larger. But when 
the weight of gonad is over 12 g the mean ova 
diameter keep above 0.35 mm. but not increase 
with the weight of gonad. From these two 
figures, it can be concluded that at first the 
gonads become mature due to the increase of 
both egg number and ova diameter till the 
gonad reached some level, but later the 
maturationis continued mainly by the 
increasing of egg number only. 

The frequency distribution of ova diameter 
in various MF is shown in Fig. 5. The ova 
diameter showed poly-modal frequency distri
bution in each MF. From the position of the 
modes, the eggs are broadly categorised into 
three groups: 

Group I : Eggs with diameter <0.25 mm 
Group II: Eggs with diameter 0.25-0.35 mm 
Group III : Eggs with diameter > 0.35 mm 

With this grouping of eggs, the fish may be 
said to have ' Group-synchronous oocyte 
development' (Marza. 1963) and perhaps is a 
' multiple spawner' or ' fractional spawner' 
(deVlaming, 1983). 

Relationship between maturity factor and mean 
ova diameter 

The mean ova diameter reached 0.35 mm 
(Fig. 6) when the MF is above 1,5. Comparing 
this figure with Fig. 4, it is clear that the 
weight of gonad will reach 12 g when the 
mean ova diameter is about 0.35 mm. Also, 
it may be noted from Fig. 5 that the eggs of 
Group III form a large part of the gonad eggs 
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varioiis'maturity factor levels, 



MATURATION AND SPAWNING OF COMMON PORGY 205 

when the MF is over 1.5. Therefore, MF of 
1.5 mean ova diameter of 0.35 mm can be used 
as a criterion to distinguish the matured from 
the immature fish. 
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Fig. 6. The relationship between maturity factor and 
mean ova diameter. 

Estimation of spawning season 

Monthly change of mean and standard 
deviation of maturity factor is shown in Fig. 7. 
The MF which increased from August 1984, 
formed a peak in October, decreased to the 
lowest value in June 1985 and once again 
increased till August, and then decreased 
gradually. As the period in which the MF 
decreased from the highest value to the lower 
value is adopted to indicate the onset of the 
spawning (Tzeng and Liu, 1972), L. nebuhsus 
could have spawned during November 1984 
February 1985 and during September-Decem
ber 1985. 

The spawning season coincides with the 
formation time of rings on the vertebra (Kuo 
and Lee, 1986 b) and intimately related to 
inner or environmental changes (Kubo and 
Yoshihara, 1969). 
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Fig. 7. Monthly ehaiiges in maturity factor. 
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Fig. 8. The relationship between maturity factor and fork length. 
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The relationship between fork length and 
MF is shown for female in Fig. 8, The MF 
value of 1.5 is attained when the fish reached 
about 25 cm. Therefore, the minimum size 
of first maturity is estimated to be 25 cm. As 
for the male, the gonad was small even in the 
spawning season. Therefore, the minimum 
size of first maturity for the male is not known. 

Relationship between fork length and fecundity 

The relationship between fork length and 
fecundity is shown in Fig. 9. The fecundity 
increased with the fork length (X, cm), the 
relationship can be expressed as Y = 0.0114.X 

Fig. 9. The relationship between fecundity and fork 4,9713. 
length of porgies. 
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