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ABSTRACT

Monthly data of length frequency fd¥emiptrus japonicudanded between
September 2010 to July 2011 from commercial catdhl-Attaka fish landing along
the Gulf of Suez were used to estimate the age ostiign, growth parameters, sex
ratio ,condition factor, length at first sexual omdt, mortality exploitation rate,
relative yield per recruit, and relative biomass meruit. The maximum total length
and weight were 29cm and 219.92 g, respectivelyndfes and males were
represented by 46% and 54%, respectively, of tikcpar population of the species.
The total length of females ranged from 8.5-25cnd, af males 10-29cm. The length-
weight relationship for combined sexes were eseéhaas W=0.025*t:"* Age
determination based on length frequency data shdhegdthe life span extended to
five years. The von Bertaianffy growth parameteesenestimated as: od.=33.65cm,
K=0.450 and.t= -0.123. Females matured at a total length dd t&n, while males
matured at a total length of 11.4 cm.

The mortality rates were computed as (Z) =1.75, yM)=0.529 y*and (F)

=1.221 y*. The exploitation rate was estimated ag,B.697. The relative yield per
recruit and relative biomass per recruit analybiswsed that the stock dfemiptrus
japonicusin the Gulf of Suez was overexploited.

Keywords: Nemiptrus japonicysage, growth parameters, sex ratio, length at fiexual maturity,
mortality rates, exploitation rate, relative yigldr recruit, relative biomass per recruit.

INTRODUCTION

The thread fin breanNemipterus japonicus a demersal speciéglonging to
family Nemipteridae which have an economic impaream the trawl fishery in the
Gulf of Suez. It is very abundant in coastal wateund on mudy or sandy bottoms in
5 to 80 m depth, usually found in schools (Kerdgdrial., 2009). It has a wide
distribution from the Red Sea and eastern shoreafroda to the Philippines and
Japan. It is one of the major species in the sontRed Sea (Ben —Yami, 1964) and
in the Gulf of Suez (Ben-Tuvia and Grofit, 1973helpresent of this fish in the
Mediterranean is evidently due to migration frone tRed Sea via the Suez Canal
(Golani and Sonin, 2006). Six nemipterid speciebriggng to two genera were
recorded in the Gulf of Suez (Breikaa, 1996). Tioels assessment bf. japonicusin
the Gulf of Suez was studied by Breikaa (1992 af@d@)%nd EL-Ganainyet al
(2003). Also, its population dynamics in the IndacHic region was studied by
Krishnarnoorthi (1976); Ingles and Pauly (1984)wadd, Bakhader and Shaher
(1985); Vivekanandan and James (1986); Murty (19Bgvaraj and Gulati (1988);
Khan and Mustafa (1989); Igbal (1991); Mostafa d)99 avapie ,Gonzales and
Gayanilo (1997); Al-Sakaff and Esseen (1999); Rejauet al. (2003) and Joshi
(2010). Furthermore, the biology and fishery Nf japonicusin the Indian Ocean
region, South China Sea, Arabian Sea and Red Semdescribed by Kuthalingam
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(1969); Krishnamoorthi (1971, 1973,1974); Eggledtt®i72); Vinci and Nair (1974);
Fursa (1979);Vine (1982); Murty (1984); Nair angajarakash (1986); Vivekanandan
and James (1986); Bakhsh (1996); Rajkuraaral. (2003); Manojkumar (2004);
Kerdgariet al. (2009).

The present work aims to study the spawning seasdnseasonal change in
GSI and provides information on growth parametecsraortality rates which used in
management falemipterus japonicus the Gulf of Suez.

MATERIALS AND METHODS

Monthly samples dNemipterus japonicusvere collected during the period
from September 2010 to July 2011. A total of 568ividuals (274 males, 231
females and 46 immature) were caught by bottomléragwat Attaka harbor. Length
measurements of specimens were taken to the nesmsneter and weighed to the
nearest gram. Sex was determined and maturity stafdéemipterus japonicus/ere
identified based on the scale of Nikolsky (1963)ntimature, Il resting stage, llI
mature, IV nearly ripe, V ripe, and VI spent). Gdeavere weighed to the nearest
milligram.

The gonado-somatic index of each sex was calculatag the following
formula of De Viaminget al. (1982); GSI=GW*100/ BW
Where: GW=gonad weight and BW=body weight.

The relationship between body weight (W) and ttgéabth (L) was estimated
by Ricker (1973)W = al®

The Condition Factor (K) was calculated after P4B83) where K =W100/ 3
(W= gutted body weight in gm, L=total length in cm)

The FISAT software (Gayalired al., 1995) was used with the monthly
length-frequency distributions for determinationaafe and growth rates by applied
Bhattacharya (1967) method and the analysis ofpthmulation parameter estimates
were done.

The estimates of the von Bertalanffy growth paramsetthe asymptotic length
(Lw) and the growth coefficient (K), were obtainedngsthe ELEFAN 1 routine of
FISAT which allows the estimation of growth paraarstwithout knowing the age of
the individuals (Pauly and David, 1981).

The theoretical age at length zerg) (vas estimated using Pauly’s empirical
equation (1979): Log @t=-0.3922 - 0.2752 log.l-1.038 log K

The growth performance inde®' of the species was estimated after Pauly
and Munro (1984)d' = LoglO0 K + 2 Logl0 &

The longevity (tax) Was obtained after Pauly (1983) by the followaggiation:
tmax= T + 3/K

Where faxis the approximate maximum age of a fish in amgipepulation.

The total mortality (Z) was estimated from the lmgonverted catch curve
method described by Pauly (1983). Natural mortaigs computed by applying
Rikhter and Efanoves (1976) equation: M=(1.52n{a$s)"0.72) — 0.16.

The fishing mortality coefficient (F) was calculdtdirectly: where F= Z-M.

The current exploitation rate {B was estimated by the formula of Gulland (1971):
E=F/Z

The length at first captureclwas estimated by Pauly(1984a,b). The Relative
yield and biomass-per recruit analysis were usecdadsess the fishery. Growth
parameters (K and.l), mortality (M), and length at first capturedjLwere used as
model inputs, and the knife-edge selection wasmsdu The Beverton and Holt
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(1966) yield per recruit model modified by PaulydaBoriano (1986) was used to
estimate the size at maximum vyield per recruit @ngredict the effects of increasing
the mean size at first capturezflat which yield per recruit would be maximized.

RESULTES

Length- weight relationship

The total length of femaleemipterus japonicusanged from 8.5-25cm, and that of
males from 10-29cm. The corresponding total weiginged from 12.42 - 159.28gm, and
17.34-219.92gm. The length-weight relationship wamputed and the obtained equation
was in the form of W=0.0254."** (R*=0.94)
This relationship is shown in Fig. (1).
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Fig. 1: Length -weight relationship b japonicusn the Gulf of Suez.

The condition factor (k)
The mean values of condition factor ranged betvie®577-1.728 and 1.007-1.622 for
males and females, respectively (Fig. 2).

[ I N S R N N ]
[ I Y ]

Average of condition factors.
r
-

2

winter Soring summer Autum
Seasons.
1.8 1.8 -
£ 17 Males. 2.6 Females.
o o
g 1.6 -'g 1.4
<15 < 12
S 14 i=
5 13 5 !
}= B <
§ 12 8 0.8
w
o L1 5 06
F 1 e 0.4
F] b=
Zz 09 E 0.2
08 +—+——v T v T T T T T T T T T 1 o +~—+—r—r—+rrr-rr"1r—""1""1"1""
1012343623202 22222229 & S1IA NI ASENET L2225

Total length {cm.) Total length{cm.).

Fig. 2: Average of condition factors for males dmchales oiN. japonicusn the Gulf of Suez.
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The maximum values (11cm for males and 12 cm forales) were recorded in spring.
There was a decline in values of K at summer, Ya#id by an increase in autumn and winter
for combined sexes.

Sex ratio

From Fig. (3), it was obvious that the over all satio (M/F) was1:1.19. Males were
dominant in January (87%), while females were daminn February (69%), while they had
the same percent age (50%) in July.
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Fig. 3: Monthly variation in sex ratio &f. japonicusn the Gulf of Suez.

Gonad Somatic Index (GSI)

Monthly average variation in GSI of both sexesN&mipterus japonicusvas quite
apparent in Fig. (4). Females had the maximum galu&eptember (2.3) and May (2.6) then
gradually decreased to reach a minimum value irrd@et (0.87). The maximum values of
GSI for males were recorded in September (0.42) Mag (0.49) and reached minimum
value in February (0.25). Also, another peak wamsdbin May for both sexes followed by a
lower record of GSI in July (Fig.4).
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Fig. 4: Seasonal variation of the average Gonadasonmdex ofN. japonicugan the Gult of Suez.

Length at first maturity
The length of the smallest mature female was 10Atsout 50% of females and males
were mature at lengths of 11.4 cm and 12.5 cmeasly (Fig. 5).
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Fig. 5:

Length at first sexual maturity of malesldamaledN. japonicugn the Gulf of Suez.
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Age and growth

Age was determined based on length frequency asalging Bhattacharya
method represented in Fig. (6) and Table (1). Tieespan was about 5 years with a
predominant of age group two in the catch (42.5%k wean lengths of 12.65cm,
16.46cm, 19.90cm, 23.72cm and 26.99cm, respectivehyile zero group was
calculated at 9.50cm.
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Fig. 6: Age determination by the Bhattacharya meétho

Table 1: Summary of the calculated spawning timBleripterus japonicuis different regions.

Locality Date of spawning Source

South China May-October Krishnamoorthi (1971)
Eastern part of Arabian Sea Year round (peak October) Eggleston(1972)

Off Waltair September-November Weber & Jothy (1977)
East Malaysian November-February Fursa (1979)

At Waltair December-February and June-July Dan (1980)

In WS Hoar In Summer Nagahana (1983)
Kakinada August-April(Peak February-Decembef Murty (1984)

Madras June-March(Peak December-March) | Vivekanandan & James (1986)
Jizan area Year round (peak November-May) Bakhsh(1996)

Off Cochin July-August Joshi (2010)

Gulf of Suez September-May Present study

Theoretical growth in length

The von Bertalanffy growth equation for growth iength for Nemipterus
japonicuswere estimated as follow:

Lt = 33.65 (1-24%0 (#0133

Theoretical growth in weight

The von Bertalanffy growth in weight foNemipterus japonicuswere
predicated as follows:

Wt — 372-55 (1_é)_.450 (t+0.12:?2.733

The longevity

The longevity (tay Was calculated as 6.5 years.
Growth performance index

Growth performance indexd) is the best index for expressing the fish growth
and it was estimated as 2.71foMbfjaponicusin the Gulf of Suez.
Mortality

Total mortality rate (Z=1.750 yedr) was represented in Fig. (7). The natural
mortality was estimated as (M) = 0.529 yéand the fishing mortality was
(F) =1.221 year'.
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Length-Caonverted Catch Curve
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Fig. 7: Length converted catch curveNfjaponicusn the Gulf of Suez.

Exploitation rate

The exploitation rate (Ecur) was found to be 0.697.
Length at first capture:

In the present study length at first capture wag8dm
Relative yield per recruit, relative biomass per-reruit :

Nemipterus japonicus ithe most dominant species in the nemipterid catch
from the Gulf of Suez. The relative yield per recand the biomass per recruit (B/R)
as a function of exploitation rate (E) are showrFig. (8). It is indicated that the
maximum yield per recruit was obtained af{E0.543). The economic exploitation
rate b1 equals 464 and at which the marginal increase iR Yeaches 1/10 of the
marginal increase computed at very low value ofEE=0.323 where & is the
exploitation level which will result in a reductiaf unexploited biomass by 50%.
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Fig. 8: Current yield per recruit analysishfjaponicusn the Gulf of Suez. at (LC = 11.48)
DISCUTION

The value of the condition factor (K) haveeh used to measure various
ecological and biological factors such as degfetatness, gonadal development and
the suitability of the environment with regand the feeding condition (Mac
Gregoer, 1959). In the present study the maximulegeof K were recorded at 11cm
for males and 12 cm for females, and were obtaatiexpring followed by decline at
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summer and increased again in autumn and wintecdiorbined sexes. This may be
attributed to sexual maturation.

The highest values of the monthly GSI for both segeN. japonicusin the
Gulf of Suez were in September and May, while themum values were reported in
February and July which may indicate th¥t japonicusin the Gulf of Suez had
prolonged spawning season extending from Septetobleéebruary and from May to
July.

The estimated spawning time Blemipterus japonicus different regions of
the world is given in Table (2). Nagahana (1983ndestrated that peaks of
spawning occur in Summer which was similar to thesent observation. However,
Eggleston (1972), Weber and Jothy (1977), Dan (188d Murty (1984) found that
spawning season varies from region to another dotpthe environmental factors.

Table 2: Mean assigned lengths, standard devidioil. japonicusfrom the Gulf of Suez estimated
by Battacharya method.

Age group Mean S.D Population S.I.

Zero 9.50 1.200 7 n.a.

1 12.65 0.910 34 2.190
11 16.46 1.400 242 2.220
111 19.90 1.650 195 2.040
v 23.72 1.230 73 2.090
V 26.99 1.020 18 2.080

The length and age at first sexual maturity arey verportant parameter in
fisheries research to assess the optimum agerstfdapture of a species and to
determine minimum legal size that may be needaddmtain the suitable spawning
stock and to ensure at least one spawning for t@ne individuals. Length at first
sexual maturity ofNemipterus japonicusvas 11.4 cm for male and 12.5 cm for
females. The obtained result was similar with thiaMurty (1987), Bakhsh (1996)
and Rajkumaret al. (2003) who reported Lc at 12.5cm, 1lcm and 128 mm,
respectively. On the other hand, Manojkumar (20@&termined sexual maturity of
femalesNemipterus japonicusat length 14.0 cm and 50 % maturity at 18.3 cm and
Krishnamoorthi (1971) found the above limit at 16rB. The differences in values of
Lc and age at first sexual maturity can be atteduio variations in food and water
temperature and stock density which may influemeegrowth of fish and length at
maturity (Tormosova, 19 83).

Based on the present results, length at first capitas 11.48 and lengths at
first maturity were 11.4cm for males and 12.5 feméales folNemipterus japonicus
from the Gulf of Suez. This indicats that theseivitial do not have the chance to
reproduce before they are removed from the pouatimilar results were obtained
by Berikaa (1996) and El-Ganainy (2003) who estaddhe length at first capture for
Nemipterus japonicusom the Gulf of Suez as 12.66cm and 11.68cm folesmand
females, respectively.

The values of growth parametersémipterus japonicus the present study
from the Gulf of Suez compared with those recordedhe same species from other
Indo-Pacific regions are shown in Table (3). Ih@ticed the presence of agreement
with most of the previous studies, except thosKlwn and Mustafa (1989); Mustafa
(1994); Mustafa (1998). The differences may be tlwevariation in population
structure and environmental condition.

The longevity (tay Of Nemipterus japonicusvas estimated to be about 6.5
years in the Gulf of Suez, however the maximum nemdbf fishes caught was
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recorded at age group two which indicated that teyght before they grow large
enough to add significantly to the stock biomass, this cause growth overfishing.

Table 3: Summary of the estimated growth parametelemipterus japonicum different Indo- Pacific

reigons.
Locality Lo (cm) | K year® to @ Source
Philippine 30.00 0.700 2.800 | Ingles and Pauly (1984)
Gulf of Aden 29.10 0.310 0.048 | 2.420 | Edwardet al(1985)
India 30.50 1.004 0.226 | 2.970 | Vivekanandan and James (1986
India 33.90 0.520 -0.160 | 2.776 | Murty (1987)
India 29.80 0.821 2.860 | Devaraj and Gulati (1988)
Bangladesh 24.16 1.060 2.791 | Khan and Mustafa (1989)
Pakistan 28.80 0.460 2.580 | Igbal (1991)
Gulf of Suez 28.64 0.495 -0.122 | 2.609 | Breikaa (1992)
Bangladesh 24.50 0.940 2.750 | Mustafa ( 1994);
Gulf of Suez 29.27 0.462 | -0.198 | 2.597 | Breikaa (1996)
Philippine 28.30 Lavapieet al (1997)
Bay of Bengal | 25.60 0.940 2.790 | Mustafa (1999)
Gulf of Suez 28.35 0.63 -0.435 | 2.794 | El-Ganainy and Mehann&003)
Gulf of Suez 33.65 0.450. -0.123 | 2.71 Present study

The current exploitation rate Ecur = 0.697 was @ighan that required to give
the maximum vyield per recruit (Emax = 0.543) ansbahigher than the optimum
exploitation rate (E=0.323) which maintain 50% of the stock biomassisTh
indicated thatNemipterus japonicusn the Gulf of Suez are exposed to over-
exploitation, so that & must be reduced by about 28 %. These resultsrootifie
results of EIl-Ganainy (2003) who reported thatreheas over-exploitation by the
trawl fishing in the Gulf of Suez and E=0.696.

Briekaa (1996) estimated the maximum sustainale#éd yand found that the
fishing pressure extracted in the Gulf of Suezifemipterid catch must be reduced by
about 44%.

The present and previous studies recommended ochabhange Nemipterus
japonicusin the Gulf of Suez, the adults must be protedauhg the major spawning
season. A seasonal closer from May to Septemberbeaprovide better breeding
opportunities for adults and will provide a gooshery management measure for this
species. Also, the length at first capturéNeimipterus japonicusust be increased to
maintain the stock and to give the chance to maanimals to breed at least once
through its live-span. Moreover, the trawl fisheperating the Gulf of Suez must be
managed by reducing effort (number of boat, and bemof landings). Finally, the
nursing ground of this economically important specimust be protected from
pollution to reduce the rate of natural mortalifyttos species in the Gulf of Suez.
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