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Reproductive Biology of Lizard Fish, Saurida tumbil
(Forskal) in the Jizan Region of the Red Sea

A.A. BAKHSH
Faculty of Marine Sciences, King Abdulaziz University,
Jeddah, Saudi Arabia

ABSTRACT. The reproductive biology of lizard fish Saurida tumbil in the Jizan region of the
Red Sea was studied during 1986. Females outnumbered males and attained larger size than
males. Among young individuals males were more numerous than females, while in older age
groups the females were more numerous. There is no significant difference in length-weight re-
lationship between the sexes. The equation for the two sexes are found to be

log w = —log 1.954 + 2.958 log L

The smallest size at first maturity was 11 cm for males and 13 cm for females. About 50% of the
females were mature at a length of 19 cm.

The spawning of males and females extended throughout the year. The greatest amount of
spawning was observed during winter. Gonado-carcass ratio of females was high from October
to May. Spawning is often concentrated at the time of the year when prevailing winds or cur-
rents are at their weakest. Monthly variations in the visceral carcass ratio and relative condi-
tion were analysed for both sexes in relation to spawning activity. This species is carnivorous

and feeds mainly on fish.

Introduction

The spawning time and its relation to environmental
factors in tropical fish have been reviewed by many au-
thors (Munro et al., 1973; Erdman, 1976; Johannes,
1978; Fursa, 1979). There are various methods to mea-
sure the spawning time of fish, one of which involves
estimation by the frequency of occurrence of the eggs
and larvae of fish in the sea whilst the other is based on
frequency of ripe fish in the catch (Fursa, 1979).

Some work has been carried out on the various as-
pects of the biology of S. tumbil. In the Indian waters
Rao (1984) studied the length-weight relationship.
However, Budnichenko and Nor (1978) and Bud-
nichenko and Dimitrova (1980) described growth and
reproductive biology of the S. rumbil in the Arabian
sea. Recently, Euzen (1989) and Mathews and Samuel
(1989) studied the feeding habitats and population
dynamics of the same species in Kuwait waters. Dur-
ing an earlier study in the Jizan area, the lizard fish
Saurida tumbil (Forskal) was found to be one of the
most regularly occurring and abundant species
throughout the year (Oakley and Bakhsh, 1989). In
spite of these studies, similar work in the Red Sea is
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lacking. Therefore, the aim of this paper is to provide
some basic information on the reproduction of lizard
fish close to Jizan and Farasan Island. The various as-
pects covered include sex-ratio, length-weight re-
lationship, length at first maturity, spawning pattern.

Material and Methods

Biological studies were carried out on lizard fish,

" Saurida tumbil, from the coastal waters of Jizan,

southern Red Sea. Fish samples were collected during
1986 by experimental trawl fishing with mesh size of
60-70 mm and from commerecial fishing trawlers (40-50
mm) of the Saudi Arabia Fisheries Company (SFC).
Details of the hauls made and the area trawled are
given in Oakley and Bakhsh (1988, 1989).

In the laboratory, total length and carcass weight
(i.e. total weight less gonad, viscera and food content)
were measured. Monthly fluctuations in the gonad/
carcass ratio (GCR) for both sexes were estimated.
The GCR was calculated as follows :

GCR = [gonad weight]/[carcass weight] x 100

The visceral/carcass ratio (VCR) was calculated in
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similar manner to GCR. Condition factor K was cal-
culated as follows :

K, = Ww

where W represent the observed carcass weight, and w
the calculated carcass weight from the weight relation-
ship equation. The fish carcass weights were uscd to
eliminate any possible influence of different factors
(gonads, visceral and food content) on K valuc. The
individual K values werc grouped according 1o sex
and month of the ycar.

Preference for food was estimated as frequency of
occurrence by calculating the number of stomach con-
taining a states prey as a percent of the total number of
stomachs examined. Food items were identificd to the
lowest taxon as possible.

Results

Sex-ratio

Out of 631 fish sampled. 226 males and 405 females
were identified giving the ratio of males to females
1:1.79. A Chi-squarcd test showed a significant depar-
ture from 1:1 ratio (P < .01). Sex ratio was not stecady
throughout the year. Data in Fig. (1) showed that a
high percentage of females were caught from January
to April, but from May to July the males were domin-
ant. Between August to December, females again
dominated, except during the month of October. Sex
ratios varied considerably with length (Fig. 2). Male
percentage was higher in small size groups, from 13-19
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cm, whereas femalc percentage increased progres-
sively from 20 to 30 ecm. Fish morc than 30 cm were all
female.

Length-weight relationship

A total of 247 specimens of S. tumbil (158 females,
89 males) ranging in size from 12 to 33 cm, were used
to determine the length-weight relationship. Double
logarithmic rcgression analysis was applied using the
following formula :

Logw = loga+blogL

where w = carcass weight, L. = total length (cm), a,
and b are constants. The relationship was calculated
separately for each scx and the cquations obtained
were as follows :

Il

male; Log w (- 1.987) + 2.982 log L

(- 1.906) + 2.924 log L

Il

female; Logw

The slope and intercepts were compared statistically
and were found to be insignificant (P > 0.05). Hence
the length weight data of male and female fish were
pooled together and the equation for the length weight
relationship for both sexes was calculated as follows :

logw = (- 1.954) + 2.958 log L
Sexual maturity stages

For sexual maturity studies, female S. tumbil were
grouped into 3 stages, immature, ripe, and resting.
Males were grouped into 2 stages, immature and ripe
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FiG. 1. Monthly variation in sex-ratio of S. tumbil during 1986.
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F1G. 2. Sex-ratio distribution per size group of Saurida tumbil dur-

ing 1986.

because a resting stage was not detected for the male
population. For each month, each stage was expressed
as a percent of the total female or male population
(Fig. 3, 4).

A high percentage of ripe females was found
throughout the year except from June to September.
Resting stages occurred in a low percentage during
most of the year but disappeared from September to
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December and February (Fig. 3). Immature females
occurred throughout the year. Immature and ripe
males showed considerable monthly fluctuations
throughout the year (Fig. 4).

Length of First Maturity

Mature males first appeared at 11 cm while females
reached this stage at a larger size of 13 cm; both were
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F1G6. 3. Frequency of gonad maturity stage for the female of .
Saurida tumbil during 1986. Resting
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FiG. 4. Frequency of gonad maturity stage for male Saurida tumbil

during 1986.

collected during summer, June to October. For
females 50% were mature at length 19 cm. All males
were found to be mature at a size of 24 cm and females
by 29 cm.

Gonado Carcass Ratio (GCR)

The relationships between GCR and season are
given in Fig. 5 and 6 for both sexes. In females the
peak GCR extended from October until the following
May (Fig. 5). The highest average GCR was observed
from February to May. The GCR sharply declined
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during June to September and started to peak from
October. The average GCR of males was lower than
females. The GCR of males reached the highest aver-
age in May and then declined towards September. The
average value increased from October to February but
values for March and April were not found in the sam-
ples.

Visceral Carcass Ratio (VCR)

The relationship between VCR and season for both
sexes is given in Fig. 7 and 8. In females, the mean av-

Months

F1G. 5. Seasonal variation in gonado-carcass ratio (GCR) of female
Saurida tumbil during 1986. Vertical bars represent S.E.
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FiG. 6. Seasonal variation in gonado-carcass ratio (GSR) of male

Saurida tumbil during 1986. Vertical bar represent S.E.
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FiG. 7. Seasonal variation in visceral-carcass ratio (VCR) of female

Saurida tumbil during 1986. Vertical bars represent (S.E.).
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FI1G. 8. Seasonal variation in visceral-carcass ratio (VCR) of male

Saurida tumbil during 1986. Vertical bar represent S.E.
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erage of VCR was higher than that of males and
showed a different pattern. The VCR of females was
highcr from January to May, but was lower from June
to December. In males, the VCR average varied
slowly throughout the year. The peak average was re-
corded in June and November (Fig. 8).

Condition Factor (K )

The monthly average of relative condition factor
(K,) for the males and females are presented in Fig. 9
and 10. It was noticed that scasonal variation in K, fol-
lowed a similar pattern in both sexes. K, was highest
during February and decreased gradually until July,
then started to increase in August.

Food
Spccimens collected during 1986 were used for
analysis of food. Table (1) lists the specices found in the
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stomachs of S. fumbil based on examination of 362
speeimens ranging in size from 12-33 cm. The principal
food item of lizard fish s fish, particularly lizard fish
and sardine. It was cating smaller size specimens of its
own species or genera like Saurida undosquamis.
Lizard fish and sardine occurrence were 70% and 22%
respectively. Three other fish species were also fre-
quent n stomachs, Nemipteridae (N. japonicus 10%)),
Carangidae (Atule mate 3%) and Scombridae (Ras-
terelliger kanagurta 7% ). The chief invertebrate prey
were periactd shrimps and the moltuses (mainly squid)
which constituted 11% and 8% respectively. The
shrimp specices identified were Penaeus semisulcatus
and Metapenaeus monocerus. There was very hittle
variation in dict with length but small fish scemed to
prefer fish fry. Analysis of this data indicated that
there was no marked constant tendeney for larger
lizard to sclect larger prey. Lizard fish can cat farger
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FiG. 9. Scasonal variation in the relative condition factor of female
Saurida wmbil during 1986, Vertical bar represent S.E.
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Fii;. 10, Seasonal variation in the relative condition factor of male
Saurida tumbil during 1986.
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Taptl: 1. Analysis of the stomach contents of 8.
turnhil in Jizan arca during 1986.

. Occurrence
Fooditems Y
Yo

Penacidas

Shrimp 11
Mollusca :

Squid 8
Scombridac

Rasterelliger kanagurata 7

Nemipteridac :
Nemipterus japonicus 10
Synodontidac :
Saurida tumbil 60
Saurida undosquarmis 10
Carangidac :
Atule mate 3
Decapterus
Caranx 1
Teraponidac :
Terapon puta 1
Clupeidac :
Sardina 22
Gobidac
Bothidae
Unidentified fish

[§5]
- — —

prey; in some instances the stomach was so distended
that prey items were visible through the wall.

Discussion

Sex composition of Saurida tumbil populations has
been studied by earlier investigators (Budnichenko
and Nor, 1978; Budnichenko and Dimitrova, 1980). In
the Arabian Sea, overall the males predominate over
females; the young males of S. tumbil were larger in
number than females, although in older age groups the
females were more dominant (Budnichenko and Nor,
1978; Budnichenko and Dimitrova, 1980). But in the
present study, the sex ratio was (1:1.7) in favour of
fcmales. It was again observed that males were domin-
ant in size 13-19 ¢m, while females were dominant
over a size of 23 cm. The males were more abundant
than females during summer (May to July). This could
be to facilitate and ensure successful fertilization of
females. The situation was different during the rest of
ycar, when females exceeded the males. This may be
due to the movement of females toward the shore for
spawning.

The first male §. tumbil attained maturity at a smal-
ler size (11 cm) than the females (13 cm). In Indian
waters, Rao (1984) observed that nearly 50% of the
fcmales are mature in the size group 28-30 cm

whercas, in the present study, ncarly 50% of the
females were mature in size group 19-20 cm.

Differences in length-weight relationship between
sexes in lizard fish are known. Rao (1983) found that
there is significant difference in the regression bet-
ween the sexcs in S. twmbil in Indian waters. In the
present study, there was no significant difference in
the regression between the sexes. In Indian waters,
Rao (1983) found that the power term is greater than 3
for temales (3.20) and males (3.29). Ncar Kuwaiti wat-
crs, in the Arabian Gulf, the slope was 3.08 for S. tum-
bil (Mathews and Samucl, 1989). In the present study,
the slope for females is 2.92 and for males is 2.98. Both
authors used total weight for estimating length-weight
relationship, whercas carcass weight was used here.

It is recognized that the spawning season of marine
fish is characteristically longer at lower latitudes
(Qasim, 1955; Munro et al., 1973). Erdman (1976), in
a review of the spawning patterns of Caribbean fishes, :
found many marine species which spawn the year-
round, with seasonal peaks occurring once or twice at
year. Fewer species showed limited and well-defined
spawning periods. In the eastern part of the Arabian
Sea, Fursa (1979) also showed that most species have
prolonged spawning whereas, in some species, spawn-
ing is confined to restricted periods but others are
ycar-round. In this respect, it would appear that the
spawning pattern of §. tumbil is similar to that of other
tropical fishes. In Indian waters, Rao (1984) found
that spawning occurred from October to March,
whereas along the west coast of India it occurred from
September to January (Weber, 1976). In the eastern
part of the Arabian Sea, the spawning extended from
October to February (Fursa, 1979). Also, Bud-
nichenko and Dimitrova (1980) found that in the Ara-
bian Sea S. tumbil exhibits year-round spawning, with
a peak during the winter monsoon period. The results
of the present study indicate that females have prot-
racted spawning extending from October to May. The
spawning season of males occurred throughout the
year. This is probably to ensure fertilization of eggs.
This long spawning for both sexes is supported by sex-
ual maturity stage and GCR.

Some factors may confuse the general pattern of
spawning between the GCR and stage of maturity
since §. rumbil are fractional spawners (Budnichenko
and Dimitrova, 1980). Delahunty and De Vlaming
(1980) stated that gonadal weight may not be accurate
measure of the gonadal activity. If the population of
fish being studied is asynchronous in their gonadal de-
velopment or are fractional, spawners gonadal weight
can vary to a large degree. Therefore, the use of
change in gonadal/carcass ratio may be used only as an
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indicator of the timing of the breeding cycle.

Spawning of tropical fish has been correlated with
the two monsoon trade winds (Low McConnel, 1979;
Qasim, 1973; Fursa, 1979) but, a few authors em-
phasized that spawning can occur during calm condi-
tions (Johannes, 1978, Wourms and Bayne, 1973).
Johannes (1978) reported that the collective spawning
peak in 13 out of 18 locations in the tropics occurs at a
time of the year when prevailing current or winds are
weakest. Wourms and Bayne (1973) noted that the full
peak in reproductive activity of the Indian Ocean
brotulid, Dinematichthys ilucoeteoides, corresponds
to a period of calm season between the monsoons. In
the present study, the peak spawning occurred in the
calm period from October to May during the winter
monsoon. We also noted that Nemipterus japonicus
spawn from November to May in the Jizan area
(Bakhsh, 1996). In the eastern part of the Arabian
Sea, Fursa (1979) observed spawning of S. tumbil in
the winter monsoon period (October-February).

Some comments are required on the seasonal varia-
tion of VCR and K in mature lizard fish. The VCR
was lowest from June to December and may be due to
passage of stored nutrients from the liver to gonad as
well as their use in catabolism. The K decreased from
February to July whereas VCR was highest from
January to May. This may be due to feeding but also to
translocation of material to liver from other parts of
the body especially muscle. The peak value of K from
August to January is associated with accumulation of
fat. It may suggest that spawning make inroads into
the liver reserves, which may no longer be maintained
at the expense of the carcass. This heavy reproductive
energy expenditure may mean that females need a
higher energy supply.

The male gonad weight was less than the female
gonad. These differences in magnitude between the
sexes in the lizard must have considerable influence on
the pattern of energy use. This is obvious, where K_
and VCR did not varied much throughout the year.

The maindiet of S. tumbil, in this investigation, con-
sisted mainly of fish, squid and shrimp. Similar results
were reported by Euzen (1989) in the waters of
Kuwait. However, clupeidae (Ilisha indica) was the
dominant food item in Euzen’s (1989) study but the
most important prey items in the diet of our sample
was S. tumbil. Euzen (1989) studied the food content
of two species of S. tumbil and S. undosquamis. He
found that they eat Theraponidae (Helotes sex-
lineatus),  Cynoglossidae  (Cynoglossus  mac-
rolepidotus), Nemipteridae (Nemipterus japonicus
and N. tolu), Leiognathidae spp, Clupeidae (Ilisha in-

dica), Carangidae (Caranx leptolepis). These were not
present in our samples. This indicated that the food
items are less abundant in the Jizan area.

The general impression of the feeding habits ob-
tained from the analysis of the stomach contents is that
this demersal fish feeds mainly on forms inhabiting the
surface of the substratum or swimming just above it,
because there was no trace of mud in the stomach,
even though the fish were caught on a mud-bottom.
The lizard fishes are known to be ‘sit and wait’ pre-
dators (Yeh et al., 1977; Randall, 1983). Euzen (1989)
stated that Saurida spp. are benthic —living fish and in-
dicated that Saurida spp. is mainly a pelagic feeders.

During our analysis of data, it was found that some
empty stomachs occurred throughout the year, but
there is no obvious variation with season. Empty
stomachs averaged 30%, whereas Euzen (1989) found
a high percentage (52.7%) of empty stomachs in
Saurida spp. samples.
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