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Abstract: Since the N. japonicus comprises the most abundant commercial fish in the Persian

Gulf, an evaluation of the stock status of this species is needed. Reproductive biology of
Nemipterus japonicus in the northern part of Persian Gulf is described, based on

595 specimens collected between November 2006 and October 2007, Length range of
females was 11.0-26.3 cm FL and their weight range was 21.7-325.65 g. Males ranged from

9.4-27.3 cm FL and 14.04-351.89 g in weight. The relationship between Body Weight (BW)
and Fork Length (FL) for all individuals was estimated as BW = 0.0181xFL*™

(r* = 0.9797, n = 503). The overall sex ratio was estimated as M: F = 1.0: 2.6. The length at

50%% maturity was estimated o be 19.1 cm for females and 19.6 cm for males. The smallest

size at first maturity was 9.4 cm for males and 11.0 ¢m for females. The spawning behavior

was investigated based on macroscopic observations of gonads and determination of
conadosomatic index. The maximum GSI values were recorded in April (2.70%) and

September ((0.45%) for females and males. respectively. Spawning occurs in spring and

autumn seasons.
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INTRODUCTION

The Japanese Threadfin Bream, Nemiprerus japonicus,(Nemipteridae) is a demersal species, very
abundant in coastal waters, found on mud or sandy bottoms in 5 to 80 m, usually in schools. It has a
wide distribution from the Red Sea and eastern shores of Africa to the Philippines and Japan. It is one
of the major species in the southern Red Sea (Ben-Yami, 1964) and in the Gulf of Suez (Ben-Tuvia and
Grofit, 1973). The presence of this fish in the Mediterranean 1s evidently due to migration from the
Red Sea via the Suer Canal { Golam and Sonin, 2006).

The threadfin breams are valued food fishes in many parts of the world and are caught
commercially by hook and line and bottom traw] ( Puentes-Granada et al., 2004).

Nemipterus japonicus constitutes an important part of the trawl catch in the South China Sea
(Egoleston, 1972 Lee, 1974; Weber and Jothy, 1977), Andaman Sea (Senta and Tan, 1975), W. Bay
of Bengal (Krishnamoorthi, 1971), Persian Gulf and Oman Sea (Valinassab er al., 2006).

The M. japonicus has been studied on the population dynamics (Vivekanandan and James, |986;
Zacharia, 1998; Rajkumar er afl., 2003 ), reproductive biology (Eggleston, 1972; Krishnamoorthi, 1974;
Murty, 1984; Bakhsh, 1994, Rajkumar er al., 2003; Manojkumar, 2004), food habits and feeding
( Bakhsh, 1994; Manojkumar, 2004; Kerdgan er al., 2008), length-weight relationship (Murty, 1984
Bakhsh, 1994; Zachana, 199%; Rajkumar er al., 2003; Manojkumar, 2004) and morphology (Russell,
1990)). Therefore, the objective of this study was to provide information on the reproductive biology
of N. japonicus in the North-West of Persian Gulf. The results obtained can be uwsed for stock
assessments and fishery management.
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MATERIALS AND METHODS

Monthly samples of N. japonicus collected during the period from November 2006 1o October
2007. A total of 5395 specimens (360 females, 143 males and 92 immature) were caught by hottom
trawlers in the northern part of Persian Gulf (Fig. 1). Length measurements of specimens were taken
to the nearest 1 mm and body weight and gonads were weighed to the nearest 0.01 g.

The relationship between Body Weight (BW) and Fork Length (FL) was described:

BW = axFL"

Where:
a = Intercept
b = Slope (Biswas, 1993)

The sex ratio was expressed as male to female.
According to Biswas (1993) the length at which 50% of fish reach sexual maturity (LM,,) is

considered to be the length of onset of its sexual maturity,
The Gonado-Somatic Index (GS1) calculated as tollows:

GSI (%) = Gonad weight (g)x 100/ Body weight (g)

A one-way Analvsis of Vanance (ANOWVA) was vsed to test the homogeneity of G5 among
months.
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Fig. 1: Position of sampling site
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RESULTS

Length-Weight Relationship

The length and weight frequency distributions indicated that males were in the range of
9.4-27.3 em FL at body weights of 14,04-351.89 g and females were 11.0-26.3 cm FL at body weights
of 21.70-325.65 g (Fig. 2, 3).

Relationships between FL and BW were estimated as:

BW = 0.0183=FL>"* (r" = 0.9857, n = 143) Tfor males
. BW = 0.0178x<FL*"" (r* = 0,.9767, n = 360) for females
«  BW =0.0181=xFL*™™ (r* = 0.9797, n = 503) for both sexes combined (Fig. 4)

Sex Ratio

For Nemipterus japonicus, in the northern of Persian Gulf, the calculated sex ratno of collected
mature samples (360 temales, 143 males) was M:F = 1.0: 2.6, which sigmificantly differed from 0.5
(%° =93.616,df = 1, p <0.05 ). The results indicate that females predominate males throughout the
year. The highest percentage of females and males is recorded in February (84.4%), October (47.4%),
respectively (Fig. 3).
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Fig. 2: Frequency distribution of fork length for male and female N, japonicus in the Northern of
Persian Gulf (Nov. 2006 to Oct. 2007)
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Fig. 3: Frequency distribution of total weight for male and female N. japonicus in the Northern of
Persian Gulf (Mov. 2006 to Oct. 2007)
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Fig. 4: Relationship between body weight (BW) and Fork Length (FL) of N. japonicus
(sexes combined)
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Fig. 5: Monthly vanations in sex ratio of N, japonicus in the Northern of Persian Gulf (Nov, 2006 to
Oct. 2007)
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Fig. 6: Length at first sexval maturity for female N. japonicus in the Northern of Persian Gulf
(Mov. 2006 to Oct. 2007)

Length at First Sexual Maturity

The length of male and female N, japonicus at first sexual maturity was determined for each length
roup. The fork length at 50% maturity was estimated as 19.1 cm for females and 19.6 cm for males
(Fig. 6, 7). The smallest npe temale and male was 11.0 and 9.4 cm, respectively. All females larger
than 24.5 ¢m and males than 27.4 cm fork length are mature,
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Fig. 7: Length at first sexual maturity for male N. japonicus in the Northern of Persian Gulf

{Nov, 2006 to Oct, 2007)
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Fig. 8: Monthly variation of the average Gonadosomatic index of N, japonicus in the Northern of
Persian Gult

Gonadosomatic Index (GSI)

Monthly variations in GSI of both sexes were quite apparent (Fig. 8). Maximum values in April
(2.707 and September (1.84) for females and September (0.45) and April (0.27) for males. Significant
differences were detected for GSI among months for both sexes, according to ANOVA (p<0.03). These
cyelic changes in GSI indicate two peaks per year (April-May and September).

DISCUSSION

The length-weight relationship (LWR) is an important factor in the biological study and stock
assessment of fishes { Abdurahiman er af., 2004 ). This relationship is helpful for estimating the weight
of a fish of a given length in which can be used in studies of gonad development, rate of feeding,
metamorphosis, maturity and condition (Le Cren, 1951). Murty (1984) estimated values of slope for
males (2.43) and females (2.95) from Kakinda in Indian waters. Bakhsh (1994) found it 2.42 for males
and 2.76 for females from the Jizan Region of Red Sea. Mathews and Samuel (1989) found that this
value was 2.97 for Kuwait waters whereas Vivekanandan and James ( 1986) estimated 1t 2.94 for
Madras waters in India. In addition, this value was 2.66 for Karnataka region in India (Zacharia, 1998).
Manojkumar (2004) reported it 2.99 from Veraval waters, Gujarat, India. In the present study, slope
(b) obtained for males (2.99) and females (3.00) that indicate this species has symmetrical or isometric
growth.
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In this study, the sex ratio was [.0:2.6 with percentage of 28 and 72% for male and female,
respectively and the females outnumbered the males. Percentage of males was low in all months, In
addition, Bakhsh (1994} in the Jizan Region found that the sex ratio of N. japonicus was 1.0:1.75 and
the females outnumbered the males. Manojkumar (2004) reported the sex ratio between males and
females was 1.0:1.01 in the Gujarat, India whereas Murty (1984) has shown that males outnumbered
the females in the Kakinada area of Indian waters. In addition, Raje (2002) in the Veraval showed
preponderance of males with ratio of 2.2: L0, Differences in the sex ratio can be due to ratio of
catchability, size, age, longevity, sexual dimorphism, migration and differences in growth and behavior
among sexes (Fumio, 1960); Beverton, 1964 ).

The results showed that the smallest male attained frst maturity at 9.4 em fork length and the
smallest female at 11.0 ¢m fork length this means that males reach first sexual maturity sooner than
females. In addition, the percentage of sexual mature fish increases with the increase of fish length.
About 50% of males and females were mature at the fork length of 19.6 and 19.1 cm, respectively.
Manojkumar (2004) determined sexuval maturity of females at length 140 mm and 50% maturity at
183 mm. Rajkumar er al. (2003) recorded the length at first maturity was 128 mum. Bakhsh (1994)
reported the smallest size at first maturity was 1000 and 9.5 cm for males and females, respectively.
Spawning of . japonicus occurs over an extended period and is reported to take place from May to
October in the South China Sea (Eggleston, 1972); Year-around with peak November- May in the Jizan
area (Bakhsh, 1994); from November to February in East Malavsian waters (Weber and Jothy, 1977);
January and February off coast of Mangalore, India (Kuthalingam, 1965); December to February and
June and July at Waltair, India (Dan, 1977): September to November { Krishnamoorthi, 1971 ); August
to April at Kakinada, India (Murty, 1984); November to December and in February at Veraval waters
Gujarat, India (Manojkumar, 2004); September to April, with a peak during September-November in
Veraval (Raje. 2002): July to April with a peak in September in Visakhapatnam (Rajkumar er al..
2003). In this study, the spawning season extended within 2 peaks, namely April- May and
September; on the basis of GSI values and macroscopic observations of gonads. It was found to oceur
trom Apnl- May and September. As a conclusion, N. japonicus 1s a spring and autumnal spawner and
Main spawning occurs in spring season.

REFERENCES

Abdurahiman, K.P., T. Harishnayak, P.U. Zacharia and K.S. Mohamed, 2004. Length-weight
relationships of commercially important marine fishes and shellfishes of the Southern Coast of
Karnataka, India. J. Worldfish., 27: 9-14.

Bakhsh, A A, 1994, The biology of threadfin bream., Nemipterus japonicus (Bloch) from the Jizan
Region of the Red Sea. J. King Abdulaziz Univ. (Mar. Sci.), 7: 179-189,

Ben-Tuvia, A. and E. Grofit, 1973, Exploratory trawling in the Gulf of Suez, November, 1972,
Fisheries Fish Breed. lsrael. 8: 8-16.

Beverton, R.J.H., 1964, Differential catchability of male and female place in the North Sea and its
effect on estimates of stock abundance. Rapp. Cons. Explore. Mer., 155: 103-112.

Biswas, 5.P., 1993, Manual of Methods in Fish Biology. 1st Edn., South Asian Publishers Pvt. Lid.,
New Delhi, ISBN: 1-881318-18-4, pp: 157.

Dan, 5.5.. 1977, Intraovarian studies and fecundity in Nemipierus japonicus (Bloch). Indian I. Fish..
24: 48-55.

Eggleston, D, 1972, Patterns of biology in the Nemipteridae. J. Mar. Biol. Ass. India, 14: 357-364,

Fumio, M., 1960. Fishery biology of the Yellow-tail, Seriola guingueradiara (T. and 8.), inhabiting in
the waters surrounding Japan. Mem. Fac. Agric. Kinki Univ., 1: 1-300.

Golani, D. and Q. Sonin, 2006. The Japanese threadfin bream Nemipterus japonicus a new Indo-Pacific
fish m the Mediterranean Sea. J. Fish Biol., 68: 94(-943,

148



J. Fish. Aguat. Sci., 4 (3): 143-149, 2009

Krishnamoorthi, B., 1971. Biology of the threadfin bream Nemiprerus japonicus (Bloch). Indian J. Fish.
8: 1-21.

Kuthalingam, M.D.K., 1965, Notes on some aspects of the fishery and biology of Nemipterus
Japonicus (Bloch) with special reference to feeding behaviour. Indian J. Fish., 12: 500-506.

Le-Cren, C.P., 1951. Length-weight relationship and seasonal cvcle in gonad weight and condition in
the Perch ( Perca fluviarilis). J. Anim. Ecol., 20: 201-219,

Lee, C.K.C., 1974. The exploitation of Nemipterus japonicus (Bloch) by Hong Kong vessels in
1972-1973. Proceedings of the Pacific Science Association Special Svmposium, Dec. 7-16,
Hong Kong, pp: 48-52.

Manojkumar, P.P., 2004, Some aspects on the biology of Nemipterus japonicus (Bloch) from Veraval
in Gujarat. Indian J. Fish., 51: 185-191.

Mathews, C.P. and M. Samuel, 1989, Multi-species dynamic pool assessment of shrimp by catch in
Kuwait, Proceedings of the English Shrimp and Fin Fisheries Management Workshop, 1989,
Kuwait, pp: 147-158.

Murty, V.5., 1984, Observations on the fisheries of threadfin bream (Nemipteridae) and on the biology
of Nemipterus japonicus (Bloch) from Kakinada. Indian J. Fish., 31: 1-18,

Puentes-Granada, V.. Y. Masuda and T. Matsuoka, 2004, Age and growth of the vellowbelly threadfin
bream Nemipterus bathybiusin in Kagoshima Bay. Southern Japan. Fish. Sci., 70: 497-506.

Raje, S.G., 2002, Observations on the biology of Nemipterus japonicus (Bloch) from Veraval. Indian
J. Fish., 49: 433-440.

Rajkumar, U., K. Narayana-Rao and H. Jose-Kingsly, 2003, Fishery, biology and population dynamics
of Nemipterus japonicus (Bloch) off Visakhapatnam, Indian J. Fish,, 50; 319-324,

Russell, B.C., 1993, A review of the threadfin breams of the genus nemipterus (Nemipteridae) from
Japan and Taiwan, with description of a new species. Jap. J. Icthyol., 39: 295-310.

Senta, T, and K5, Tan, 1975, Species and size-composition of threadfin snappers in the South China
Sea and Andaman Sea. Singapore J. Pri. Ind., 3: 1-110.

Valinassab, T., K. Darvanabard, K. Dehghani and G.J. Pierce, 2006. Abundance of demersal fish
resources in the Persian Gulf and Oman Sea. J. Mar. Biol. Ass. UK., 86: 1455-1462.

Vivekanandan, E. and D.B. James, 1986. Population dynamics of Nemiprerus japonicus (Bloch) in
trawling grounds off Madras India. Indian J. Fish., 33: 145-154.

Weber, W. and A AL Jothy, 1977, Observations on the fish Nemipterus spp. (Family: Nemipteridae)
in the coastal waters of East Malaysia. Arch. Fisch. Wiss,, 28; 109-122,

Zacharia, P.U., 1995, Dynamic of the threadfin bream, Nemipterus japonicus exploited off Karnataka.
Indian. J. Fish., 45: 265-270.

149



	JFAS.pdf
	Page 1


