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grouper aquaculture particularly in the Asia-Pacific region. However, a main
constraint to grouper culture development is the limited availability of fry that are
obtained from the wild (Sugama et al., 1998), as well as the limited supply of
trash fish that is presently the main feed source for grow-out (Boonyaratpalin,
1993 and Serrano and Apines, 1996). Groupers of genus Epinephelus are widely
distributed throughout the tropical and subtropical waters of the world. 11ley are
commercially important and highly regarded as a favorite marine food. fish.
Grouper farming appears to have great prom;se.

The orange-spotted grouper Epinephelus coioides (Hamilton., 1882)
inhabits mainly in lower estuaries and around protected silty reef habitats. Adults
are usually found along the bases of small drop-offs associated witl1large caves,
or in shipwrecks (Kuiter, 1996), but they are also taken offshore to deptlls of
lOOm (Heemstra and Randall,. 1993). TIlls species usually occurs alone or in
small groups (Yearsley et al., 1999). They may occur on coral reefs in turbid
areas and are often encountered in brackish environments (RandalI et af., 1997)
Stomach contents include fishes, shrimps, crabs and cuttlefish (Heemstra and
Randall, 1993). E. coioides (locally name Harnoor in Arabian Gulf) is an
important food fish and a popular candidate for mariculture in Arabian Peninsula.,
owingto its fast growth,efficientfeedconversion.,high economicvalueand high
demand in tlle local and the international markets. It is caught sporadically mainly
using traps, seines, bottom set lines and by demersal fish trawlers. Some
biological aspects for this species were studied in the Arabian Gulf
(Sivasubrarnaniam, 1981; Samuel and Matllews, 1985; Mathews and Samuel
1987; AI Janhi et aI., 2002 and Tharwal, 2005), but most of them didn' l aC2H

with thei, reproductive cycle. Therefore, the present work was carried out
study the reproductive biology of E. coioides inhabiting Saudi temlorial Wh;ers
of tl1e Arabian Gulf. That included the gonadal maturation. sex ratio. spawriing
season, size at fust sexual maturity, hermapluodites and fecundity studH::S

MATERIALS AND METHODS

Specimens of Hamoor Epinephelus coioide,~ were collected monthly
from the commercial fishing boats at Tarout and AI-Jubail Fishing-Ports
throughout the year of 2003. Specimens were subjected to sex determination_
measured for total length (TL) to the nearest milimeter, weighed with a precision
of O.Oig, then tlle gonads were removed, weighed and preserved in 10'/';,
fonnaldchyde fOl'a week, and then transferred to 70% alcohol. Gonadal maturily
stages were examined as well as macroscopic and microscopic gonad stagmg.
Macroscopic (staged by eye) and microscopic (staged microscopicaHy from a la\\

tissue smear) staging offresh ovaries and testes followed Coliins et al.. 1998. AI!
6 stages of ovaries and 4 stages of testes were found, along with transitional
gonads adapted from Moe (1969) and Collins et at. (2002). Gonadosomatic index
(GSI) ilial expressed gonad weight as a percentage of total body weight less
gonad weight (Burgos, 200 I) was calculated to delineate the spawning season and
estimate reproductive potential. Sex ratio by length was determined to identify the
transition from female to male. Length at which 50% of fishes reach sexual
maturity (length at first sexual maturity, Lm50)was estimated by maturation curve
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Table (1): Proportion of males (M), females (F) and hermaphrodites (H) by
length class and sex ratio (M:F) for Hamoor E. coioides collecting
from the Arabian Gulf in Saudi Arabia.

Tota/c~)gth I Males I Females

Range M~~~ % Freq. %
26-30 28:f: 0.9 0 0.0 17 100.00
30-34 32:f: 0.7 0 0.0 20 100.00
34-38 36 :f: 0.8 0 0.0 29 100.00
38-42 40:f: 0.6 0 0.0 37 100.00
42-46 44:f: 0.2 0 0.0 46 100.00
46-50 48:f:0.3 2 4.7 40 93.02
50-54 52:i: 0.4 3 8.1 32 86.49
54-58 56:i: 0.5 7 23.3. 21 70.00
58-62 60:i: 0.3 6 28.6 12 57.14
62-66 64:i: 0.6 10 41.7 9 37.50
66-70 68:i: 0.6 11 52.4 6 28.57
70-74 72:i: 0.7 9 60.0 4 26.67
74-78 76:i: 0.9 8 61.5 2 15.38
78-82 80:i: 1.0 - 5 66.7 1 16.67
82-86 84:i:

Htt
.2 6 71.4' 1 14.29

86-90 ~.1.5 l 100.( 0 0.00
90-94 92:i: 1.6 2 100.C 0 0.00
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Egg charactenstics of E. coioides were found 10be spherical: smoolh
not sticky and l.ransparent The egg diameter distribulions of the ovaries of np'-
and prespawmng females ranged 0.2 - 0.5 mm and most of them (about 80<~;,of
eggs) were around 0.4 nu1\.The relationship betwe.enthe absolute fecundity and
fish tOlal length of E coioides is graphically represented in Figure (]). Tik
absolute fecundity ranged from 957,270103,287,515 eggs for the fish ranging in
tOt3!length from 40 to 80 cm. It appeared to be an exponential relationship an!
can be expressed mathematically by the following exponential equation F = !347
(L)I 78, I"= 0975. whereF is the absolutefecundity,L is the total lengthof fIsh
~cm), r is the correlation coefficient of the regression. However. the abs01!!(c;
fecundity for the successive age groups of E. coivides arc shown in Figure H) It
was observed that within any age group, the number of eggs varied grca1iy, aod
this variation was significantly greater within age group than within length group.
The regression relationship between absolute fecundity (F) and fish age (g) ca" be
expressed and estimated by the exponential equation as follow' F = 213045
(g)127.r = 0.987. Generally. the mean number of eggs increased. as the fish gol
older, Thus, it increased from 859.835 eggs in fishes of third year 10 3,470,239
eggs in fishes of nine year.
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