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BIOLOGY, AGE, GROWTH AND POPULATION DYNAMICS OF
THREADFIN BREAM NEMIPTERUS JAPONICUS *
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ABSTRAGTY
‘The famity Metipteridas fortns an important component of the demersal fish catches in the Arabian
Gulfand espaciallyin Kuwait. Three species of Nemifprerushave been reporied to ocourin the Arabian
Gulf, but only two species are known from Kuwait waters, Nemiprerus faponicus and Nemipterus folu,
Single species assessment was carried owt on N, japonicus which is one of the more important and
abundant spacies i0 Kuwait's traw! fishery.

Nentipleras sp., locally known as Bassi form 11-18 % by weight in the by-caich category of finfish
landed by the Industrial trawlers in Kuwait, Memipterus japonicus were collected from the Research
Vessel trawl caiches in Kuwaiti waters during 1979-1985.  Age determinations were made on whole
sagittal otoliths in young and on sections int older and bigger fish during 1984-1985. Growth curves
were obtained from the age at jength data,  Growth parameiers obtained for males and females were
L 30.3 cm (TL), K. 0.542, t 0.19 and L 26.5 cin (TL), K 0.595 to 0.03 respectively, Age vatied from
0-6 years and length varied from 5-31 e, The growth rate in males were faster than in females, The
length-weight relationships for males and females were obtained and were significantly different at 122
level, Condition factor (Kn) values for different months of the year for females were calculated and
suggest that two spawniog periods, March-May and September-October, Total mortality (Z) esti-
mated from the age composition of the sample gave a value of 0,873 (P 0,001) and 0,802 (0.01 p 0.001)
for 1984 and 1985, Natwrat mortality (Z) estimated by the method of Pauly (1980) was higher than
total mortality (Z). No method applied so far, provided the estimates of F and M needed for accurate
stocks assessment of N, japonicus.

1983 ; Hakim et al., 1983, 1984, 1985). These
fishes were caught mainly by fish traps (gargoor)
and gill nets (set or driftnets). No information,

[NTRODUCTION

THe CoMMERCIAL fish resources of the Arabian

Gulf comprise, like other tropical arcas, a
large assemblage of species with no single
species or group being dominaut. Such a
diverse resource base males it difficult fo
assess and manage the multispecies stocks in
these areas. Landing statistics arc available
for some commercially important demersal
and pelagic fish landed in Kuwait from 1980-
1984 (Morgan, 198! ; Baddar and Morgan,

e Presented at ' wn on Tropical Marine
Tiviog Rssot%:c:s heldsbs;rm MarineBloIosical Associ-

atior of India at Cochin from Jaruary 12-16, 1988,

however, is available on the landings of by-
catch species by either industrial or artisanal
shrimp trawlers, Nevertheless, exploitation of
the by-catch could increase the total Jandings
in the Arabian Gulf significantly, Grantham
(1980) estimated demersal by-catch resources
of the Gulf as 30,000 tfyear, which were caught,
but not marketed, By applying the mixed
fish ; mixed shrimp ratio to shrimp landings,
Mathews and Samuel (1984) estimated that the
available volume of smsll by-catch species,
could be as high as 8,000-12,000 t Janpum in
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Kuwait waters alone, The quantity of by-
catch species marketed and sold in the Kuwait
fish markets have increased from 1978-1982
(Hopkins ezal,, 1984), ‘Thereforeit is necessary
to assess the major by-catch species.

The threadfin bream  Nemipterus sp. locally
known as Bassi, is one of the few by-catch
species for which the Central Statistical Office
provides separate records of sales and whole-
sale and retail prices. The Bassi category
inciudes iwo important species of threadfin
bream in Kuwait, Nerupterus japonicus and
Nemipterus tolu. The quantity of fish landed
by the industrial shrimp trawling flee: varied
around 600 tfyear (ranging from 3538 t—6035 t
from 1982-1985). The Bassi landing varied
from 89 t.108 t/year during the same period.
This forms 11-189% of finfish landed by the
industrial trawlers alone.

The biology, length-weight relationship
growth and spawning of Nemipterus sp. were
studied in India (Krishoamoorthi, 1971, 1973,
1974, 1976 ; Dan, 1977; Vineci, (1982) and
Eggleston (1971), Weber and Jothy (1977} in
Malaysia. Hoda (1976) and Fursa {1979)
have studied the lengh-weight relationship
and seasonal nature of spawning of N, japonicus
in Pakistan and in the eastern part of the
Arabian Sea. Pauly and Martosubroto (1980)
studied the population dynamics of &, margi-
natus off Bomeo and Hsi-chiang liu et ol
(1985) studied the trawl cod-end mesh selectivity
for some fishes in north-western Australia.
No similar work has been reported on Nemip-
terus sp. frofii the Arabian Gulf region. The
objective of this paper is 13 provide information
on the biology, age, growth and population
dynamics of N. japonics. which is the larger
of the two species found. in Kuwait waters.

MATERIAL AND METHODS

&egular tandom samdles of N. japonicus
have been obtained since 1979 from the trawl
catches of research vessels (Oloum-1) and

Bahith during the monthiy fishery biological
sirveys carried out in Kuwait waters. The
study area lies in the northwestern side of the
Arabian Gulf. Samples were taken within the
area bounded by 47°45° E t0 49°00’ E and 28°30 "
N to 29°45 N (Mathews and Samuel, 1984).
The data on length and age discussed in the
present paper, however, were taken from 1985
and 1984-1985 respectively, The biological
parameters studied includes total length, weight,
sex and gonadal stage. Sagittal ololiths were
collected for age determination.

Length frequency o

Total length was measured to the nearest
1 ¢m under (the length from tip of the spout
to the end of the lower caundal lobe, 10.0-
10,9=10 cm), Weber and Jothy (1977) and
Murty (1984) used the same definition of total
length in their studies on this species. Fish
were also measured from the Kuwait city
central fisn market from December 1985 to
November 1986,

Age determination

Mathews ez al, (1979), Bedford (1982) and
Williams (1986) observed that marks on the
otoliths from fish in Kuwait were clearer than
those ont fish scales. Moreover, it was observed
that the marks on scales of older fish were ntore
crowded with increasing age, affecting their
readability and hence introducing bias in age
reading. On the other hand, length frequency
data cannot be objectively analysed by Petersen’s
method, except for the first 1-2 age groups.
Therefore sagittac were used in age determi-
nation of -N. japonicus. Williams (1986},
Samuel and Mathews (1985) and Samuel et al.
(1987) applied the established ageing methodo-
logy to Kuwaiti fish stocks, Sagittae were
extracted from randomly selected samples from
the research vessel catches andstoredin specially
prepared plastic envelopes on which necessary
information such &s total length, sex, gonadal
stage, -date, station. numbers :and weight. (if
measured) were recorded. Whole sagittae were
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studied under a low power microscope after
cleaning and immersing them in water in a
black glass dish and were illuminated from
above. The older specimens which were diffi-
cult to age this way were broken across the
aucleus ; after smearing with almond oil, the
cross sections were observed with reflected light
for age de.ermination. The age readings from
all specimens were used in the subsequent
analysis. For some sagittae, readings were
doubiful ; in these cases the most probable
ages were used. The ages were assigned by
taking an arbitrary birthday on the Ist Januvary,

Validation of age

The procedure used here to age Nemipterus
sp. includesall steps mentioned by Samuel and
Mathews (1985) and Williams (1986), excepting
a formal analysis based on the detailed exami-
nation the condition of the margin of a large
number of otoliths needed to provide a final
proof of the annual periodicity of these marks.
Mathews (in press) considered that final vali-
dation was too expensive to be carried out
except for major stocks such as Epinephelus
tauving (Hamoor), Lutjanus coccineus (Hamra),
Ofolithes argesteus (Hewaiby) in Kuwait.

Length-weight relationship

Total lengih and weight for males and females
were observed and the length-weight relation-
ship was established for males, females and
sexes combined using the equation W=alb
LeCren (1951). Where W is the weight measur-
ed to the nearest 10 g, L is the total length
measured to the nearest 1 cm under, and *a’
and ‘b’ are constants, The equation was
fitted by means of a double logarithamic trans.
formation.

A covariance analysis was carried out to

study the difference between the slopes of the
regression lines for males and females,

Estimation of growth parameters
. Age and length of each fish were used to
estimate the von Bertalanfiy growth parameters,

The growth curves were fitted using a computer
programme Hall (1981) for each seX and sexes
combined.

Spawning and size at maturity

Om an average 20 specimens were examined
each month from the research vessel catches
during the year 1984 and 1985, The gonadal
stage of female N. japomicus was determined
by a scale of maturity I-VIII (Laevastu, 1965).
Some of the maturity stages of N. japonicus
males were difficult to determine in the field.
Krishnamoorthi (1971) also experienced this
difficulty in his studies in the east coast of
India; hence no attempt was made to deter-
mine the gonadal stage of males in the present
study. For females the gonadal stage was
analysed by plotting samples into 5 cm size
groups.

Relative condition fuctor

Becawse of the difficuity in identifying the
spawning season by means of the gonadal
stage it was necessary to determine the spawn-
ing period by measure of the relative condition
factor (Kn) using the formula :

W x 100
=T w
W is the observed weight measured to the
nearest 10 g and w' is the weight determined
by the length weight relationship for females
and Xn is the relative condition factcr., A
fall in the value of Kn corresponds to the
time of spawning and the peak value corres-
ponds to the peak fatness of the body (LeCren,
1951).

Estimation of toral mortality (Z)

Total instantancous mortality (Z) was esti-
mated by the catch curve methed. The natural
logarithms of numbsrs at age were plotted
against age and a linear regression was fitted
to the straight descending right hand limb of the
curve, The slope of the right hand limb
provided an estimate of total mortality,
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Estimation of natural mortality
In the absemce of catch and effort data
natural mortality was estimated using the
equation of Pauly (1980) which uses the von
Bertalanffy growth parameters and the mean
annual sea water temperaturss; log M=
—~4,0066 02719 log L + 06543
log K +0.4634log T, where M is the natural
mortality, L and K are the von Bertalanffy
gtowth parame:ers and T,, is the mean annual
sea water temperature,
-
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Fig, 1. The percentage lengih frequency of N, japonicus
from R/V Oloum during 1985,

RESULTS AND DISCUSSION

Length and age composition

Fish length varied from 6-31 cm in the
pesearch vessel catches. The minimum and
maximum size of N. Jjaponicus on the
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catches did not vary greatly during the study
period with the majority of the fish ocourring
in the 8-20 cm size range (Fig. 1), Fig. 1 shows
that young of the year were recruited to the
fishable population during August/September,
Fish from commercial landings at the markets
were also measured regularly. It was difficult
to find the smaller length group in the market
landings, because the smaller fish were often
discarded at sea.

The length ranges observed in Kuwait waters -
were similar to that reported from India
(Krishnamoorthi, 1971 ; Vinci, 1982) and from
the South China Seca (Weber and Jothy, 1977).

Seven age groups were observed in the fishery
with the majority of the trawl catches in Kuwait
waters consisted of 1 and 2 year old fish with
0 and 3 year olds in fesser numbers and 4 and 5
year old fish very rare, Omly 3 fish of six
years old in the whole sample during the study
was taken, Krishramoorthi (1971) reported
that the Nemipterus fishery in India was based
on two yearold fish, however the present studies
show that N. japonicus seems to be fully recruited
to the fishery when they are 1 year old and
nearly 80% of the fish sampled were of 0-2
year olds.

Estimation of growth parameiers

Table 1 shows the von Bertalanfly growth
parameters obtained by the length at age for
all the fish sampled for males (n=135), females
(n = 314) and sexes combined (n = 449) for
Kuwait and compared with the value obtained
by others, N. japomicus males attain 29 cm
by 5 years and females grow about 26 cm by
6 vears in Kuwait waters. Figs, 2 and 3
show the growth curve obtained for the length
at age data for Kuwait for different sexes and
sexes combined.

Table 2 shows the growih in length in N,
Jjaponicus males, females and sexes combincd
and values reported by others for sexes combin-
ed. Males grow faster than females after the
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TABLE 1. Growth parameters of N. iaponicus for males, females and sees combined Jor Kuwais
und other areas
Sex Loee K to N Author
Male 30.28 0.542 0.19 nw=135
Female 26,53 0.595 0.03 n=314 Present study
Sexes combined 27.66 are 0,580 0.10 n=442 Kuwait
Sexes combied 054 0314 —L11 Krishanmoorthi (1971) ; India
Sexes combined 34 3?0.?51 0.17 Murty (1984) ; India
Sexes combined 29.1 '0.31 +0,05 Edwards (1984) ; Aden
Ns=number of fish sampled,
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Fig. 3. The von Bertalanfy arowth curve for sexes combined for N, japonicys (ase at length data).

TABLE 2. Mean lengih at age for N. japonticus in Kuwait and elsewhere

Age Group Pregent study Sexes combined values

(months) from literature (India) ;
Male Female Sexes combined Krishnamoorthy Murty Vinci
TL(ca) TL{cm) TL{cm) B 5. ) (1984) {1982)

9 918 10.67 1008 . - - =
12 12.84 0% 1290 15,00 105 136
24 2092 20,03 20,33 21.00 255 18.6
36 2540 23357 24.02 24,00 28,5 - 216

60 2875 25.76 26,76 — - —

72 - 16,15 — - _ —

T.m.n 3 tg Yand*th' constants of!mth-w{ght rdarfanskip of N, japonicus for me!rand ﬁ:r
otiw areas

‘Males - - - Females - - - .
a b a . -b S Anthors and areas of study

—3335 - 2079 52635 29423  Krishnamoorthi (1971) Tndia. significant differcnce bets
ween males and females, . .

‘--5 03 . 28376 . —5.4352 28689  Vinci and Nalr (1974) India, Not sufficlent,
—6.9152 30725 —52%97 29245  Hoda(1976) Pakistan, significantat 5%.
-3.6505 243025 —4.7874 29569  Reddy (1979) significant at 5%,

002448 278952 001123  3.0399  Present study. Kuwalt,
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first 2 years of their life : growth in female is
more or less equal to growth in males umtil they
are 2 years old, after which males grow faster,
However, a test on the variance of the mean
length at age of male and female for different
age classes showed that the differences in
growth rates between male and female are
statistically not significant at 0,15 level except
for the two vear-old fish. Therefore a com-
bined growth curve (Fig 3) was provided for
N. japonicus. The minimum size at maturity
for female was around 14 cm (TL) and it seems
probable that the growth rate after first maturity
and spawning i3 vetarded. The longest fish
recorded in Kuwait was a male of 32 cm and
the majority of the females were below 28 cin
with very few fish 30 ¢m and above in the
catches. While all populations of N, japonicus
studied show faster growth in males, this is
unusual and in most fish populations studied,
females grow faster

M, SAMUEL

The significance of difference between the
values of * b’ for males and females in Kuwait
was tested by analysis of co-variance (Snedecor
and Cochran, 1967} ; the difference was found
to be highly significant at 1% level. Table 4
shows the F values obtained. Therefore a
single equation for both sexes could not be
applied to calculate the weight from length for
males and females.

The difference in length-weight relationship
between sexes in other nemipterid fishes is
well known. Eggleston (1971) recorded the
difference in N. virgatus and Krishnamoorthi
(1974) and Murty (1984) have also observed
significant difference between N, japomicus
males and females in other area. Vinci (1982)
and Hoda (1976), however, did not find any
significant difference between the sexes from
the west coast of India and from Pakistan Coast
respectively,

TABLE 4, Aralysis of co-variance

Sex Rt Df, 8.8, M.s. E
Male 278952 82 378362 - -
Female 3.03992 24 127562  — -
— 306 16.53984  0.05405 -
Pooled 297562 307 18.12058 -_— o
1 1.58074 1,5807 29,25
Comparison of slops F=29.25 Df=],306 Significant at 1 34 1evel,
Length-weight relationship Spawning

Table 3 shows the values of ‘a’ and 'b°
for the length-weight relationship. The cal.
culated curves provided a good fit to the data
with value of correlation coefficient 1, (1) =
0.9713 (p 0.01>p>.001) and 09788 (p< <
0.001) for males and females respectively.
There were considerable variations_ in the ‘a’
and ‘b’ values abtained from different areas ;
however, the values obtained by Sivasubra-
maniam (1981) in the Arabian Gulf were very
similar,

The majority of the specimens eXamined
were in the early stages of maturity. - Mature
and ripe females were seldcm sampled in the
catches. Mowever, 3 fish taken in May and
one fish in October 1984 were found to be
partially spawned. One partially spawned fish
was caught in May and another in December
1985 were sampled. The absence of sufficient
numbers of mature males and ripe and running
females during the study suggests that N.
Japonicus does not spawn in Kuwait waters,
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‘However, paucity of data limits making any
‘strong concludon. Studies on the demersal
resources of the Gulf waters showed that ripe
and running N. japonicus occurred in deep
waters outside Kuwait waters during March -
June (FAO, 1981); this suggested that N,
Joponicus spawns offshore in deep waters out-
side Kuwait,

Relative condition factor

~ Fig. 4 shows the average relative condition
factor of females through various months in
1985. Values of Kn for females show two

K SPwloaim condivion decior)
. _g
i

a
s

73

Analyses of the fluctuations in relative condi-
tion factor, therefore, suggest that there -are
two spawning periods March/May and Sep-
tember/October in north western Gulf. The
catch of ripe and ripe and running fish (5 out
of a total sample of 188)-at all times of year,
suggests that the fish move into deeper water.
offshore as they ripen, while spawning itseif
probably occurs outside Kuwait,

While the studies conducted in India on N,
Japonicus showed that it spawns in Sepiember/
November (Krishnamoortthi, 1971) ; studies in

-
3
.

Fig. 4. The relative condition factor value for different months for N. Japonfous females,

peaks and two troughs. There was & building
up of fatness in fish upto February foliowed
by ant abrupt and steep fall in March and April.
Since the fall in the Kn.values is an indication
of the onset of spawning, March/April may
merk the commencement of spawmns of N.
Japonicus. A gradual but steady increase in
the Kn values was observed from May to
Angust; Kn values dropped in september.
Although the second trough were not as deep
as the first, it is possible that N. japonfous
may spawn for a second time in September
and October months,

the eastern part of the Arabian Sea show that
N. Japonicus spawns throughout the year with
peak spawning in October. Fursa (1979) and
Sivasubramaniam (1981) stated that N, faponfcus
in the northern Arabian Gulf spawns in deep
waters from March to Jure. Dan (1977)
found that this species spawns twice a year
during December-February and then June-
July in the east coast of India.

Further trawling int southern deeper waters
is needed to test the hypothesis that spawning
oogurs offshore in deep waters,
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Size at maturity .
The smallest mature N. japowicus female
found in Kuwait was 14 cm. This was in
confirmity with Sivasubramaniam (1981) who
also reported a minimum mature size of 14
cm (TL) from the Gulf waters, Krishnamoorthi
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Fis $, The catch curve for N, japonicus for numbers
at age data : a, for 1985 and b, for 1984,

(1971) reported that 50% of the fish mature
atabout 16,5 cm and Mury (1984) has observed
that 50 9 of the fish were mature at a length of
about 12,5 om in Indian waters,

Estimation of total mortality

Fig. 5 shows the regression line fitted to the
log numbers at age data for different years
for N. japonicus. The value of total mortality
{Z) ranged from 0.873 (P<0.001) to 0.802
(0.01 > P> 0,001) for 1984 (Fig. 5 a) and
1985 (Fig. 5 b) respectively. The Z values
obtained for different years by Krishnamoorthi
(1976) varied from (.3663-0.6093 with a mean
of 0.5166. Edwards er al. {1985) reported a
value of 0.67 from the Guif of Aden. He
used fish scales for age determination and
obtained ages upto 8 years, which suggests
that these data are comparable to those for
Kuwait,

Natural mortality
The growth parameters presented here when
used to estimate the natural mortality by means
of equations 2 gave values of 1.16 and which
exceeded the total mortality (Z) values : There-
fore, this method could not be used to estimate
natural mortality (M) for the Kuwaiti popu-
lation of N. faponicus. No method, applied
so far has provided the necessary estimates
of F and M upon which stock assessment of
N. japonicus can be based. Mathews amnd
Samuel (in press) found that application of
ELEFAN analysis also provided estimates
of M that were greater than those of Z and
camé to a similar conclusion. Mathews and
Samuel (m press) concluded that the by-catch
spegies as a whole were exploited at or near
MSY. This may be approximately true for
N. japom‘cus Following Gullang 1971 it
may be assumed that, if the stock is fished near
MSY, then Fis probably equal, or larger than
M, then if Z =0.8, then M may be around
0.3.0.4, Paulyand Martosubroto (1980) found
a value Z = 1.73 and assumed that M =2,
absence the stock was assumed to be unfished,
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They applied the methods of Beverton and Holt
(1956) ; which may give high values of Z. A
more detaijed analysis of data on the mortality

rales and a reliable assessment arc expected
1o be available from a study of the sea survey
{1978-1986) data which is presently underway,
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