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Abstract

Between March and August 2019, about 52 specimens of Carcharhinus brevipinna were collected from
Ras-lanuf shores, Libya. In a size range (60.3-270.3 cm) and weights (1551.11-39510.22 gm), to study
their biology: In length-weight relationship was isometric (B=2.5934); values of condition factors (Kf and
Kc) plummeted by increasing size, from 0.42 and 0.28 in 77.6 cm size, to Kf =0.17 in 145.8 cm and Kc =
0.13 in 178.6 cm. The presence of the middle group (178.6 cm) peaked by the quarter (26.9%), whereas
the largest group had the lowest attendance by 7.6%. The variance of the H.S.I. started by 20.8% to drop
in the middle (15.2%) raising to 25.7% in the largest specimens. G.S.I. averages of males and females
indicated gradually from 1.20 and 1.00 in the small sizes, till 4.31 and 4.82, respectively. The sex ratio of
males and females approached by 1.33: 1.00 respectively. Their stomachs contained pelagic teleosts
(44.6%) then mollusks by 20.3 %, with the benthic fishes, cephalopods and juvenile cartilaginous fishes
constituted by 17.6, 9.4 and 8.1% respectively. Pelagics peaked in 113.9 cm by 65.0% and dropped
(30.4%) in 229.1 cm; in 77.6 cm, the bony benthics and cartilaginous fishes recorded 52.2 and 14.6%
respectively, with 16.7 of mollusks, compare to 29.8% in 178.6 cm, cephalopods peaked to 20.0% in
145.8cm. This study is beneficial for studies the population dynamics of this species and others in the
Libyan coast, to manage the fish stocks-assessment and to protect the immature individuals in coasts and
nursery grounds from overfishing.

Key words: Carcharhinus brevipinna - Length-weight relationship - Condition factors -

Hepto-somatic Index - Gonado-somatic Index, Ras-Lanuf - Libya.

1 Introduction

It is not hidden that the Libyan shores have abundant resources of fisheries, that is still
not well-exploited; although their ability for more investments to increase production
according to FAO, (2006). Before that, these fisheries must be indicated by a database
of the important economic species, including sharks; the highly-diversified in the
Mediterranean; and listed on the [IUCN nowadays. Betts et al, (2019) recorded 36 rays
and 49 sharks inhabiting the Mediterranean; twelve of them are Carcharhinids (Golani
et al., 2006).

Sharks are caught as a target of fishing by long-lines in artisanal fisheries (Fahmi and
Sumadhiharga, 2007 and Ben-Abdalla et al., 2012), or as by-catch in the trawling nets
in Libya, although most caught are undersized (Buzaid et al., 2020), this leading sharks
and rays to be more over-exploited than the other fishes (Cambhi et al., 1998 and Stevens
et al., 2000 A and B).

The Libyan coast is an important habitat for some elasmobranches as breeding grounds;
such as the white shark Carchardon carcharias, copper shark Carcharhinus
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brachyurus, thornback ray Raja clavata, Common guitarfish Rhinobatus rhinobatus and
Tope shark Galeorhinus galeus (Bradai, et al. 2012; Ben-Abdalla et al., 2012; Buzaid &
El-Mor, 2015; Buzaid, 2017; Buzaid, 2019 and Buzaid et al., 2020).

Spinner shark, Carcharhinus brevipinna (Miiller and Henle, 1938) has a wide
distribution in the Atlantic, Mediterranean, Red Sea, Indian Ocean, and Western
Atlantic (Garrick, 1982). Compagno (1984) and Golani et al., (2006) noted that C.
brevipinna is a common coastal pelagic, warm temperate shark of the continental and
insular shelves, common in shallow waters at a depth less than 30 m, but ranging down
to at least 75 m depth, from the surface to the seafloors in all tropical and sub-tropical
seas, also migrates to temperate areas during the warmer season, immigration in big
flocks (Ben-Abdalla et al., 2012). The spinner shark is a schooling, active species, but
more commonly leaps spinning out of the water. Active migratory sharks that inhabit
benthic and pelagic habitats (Golani et al., 2006). Maximum reported size is 278 cm,
females get matured in 170-200 cm, while males in 159-203 cm (Ben-Abdalla et al.,
2012); birth-size is 60-75 cm (Compagno, 1984). This species is important
economically, for liver oil (Ben-Abdalla et al., 2012). In the Mediterranean Sea,
Tortonese (1939) reported the first record of C. brevipinna off Libya.

Compagno, (1984) listed the menu of the spinner sharks; that ingest principally on
fishes; even stingrays and large invertebrates; especially cuttlefish, squid and octopi
(Ben-Abdalla et al., 2012). Golani et al., (2006) mentioned the attack of this species on
its prey from below while spinning its body and after leaping out of the water.

In general; Sharks are considered as top predators (Musick and Bonfil, 2005), and may
have an important role in the regulation of marine ecosystems at lower trophic levels.
Studying the feeding habits of sharks is essential to appreciate their biology and ecology
and to understand the functional role of fish within the ecosystem, distribution and their
position in food webs (Motivarash-Yagnesh et al., 2020). The food quality and quantity
affect directly on growth, maturation and mortality of species. In addition,
quantitatively describing the diet and foraging habitat and predator—prey interactions in
a community are a key step in ecosystem approaches to fisheries management (Buzaid
and El-Mor, 2015).

The study of the Hepato-Somatic Index (H. S. 1) is considered essential for fish biology
(Buzaid, 2018), as it is closely related to the size of the fatty stock in the liver as a result
of feeding, as well as the activity of the fish during the breeding and migration season
(Htum-Han, 1978).

Spinner sharks are oviviparous species; females give birth to 6-14 embryos their sizes
50-70 cm, in spring and summer (Golani et al., 2006 and Ben-Abdalla et al., 2012), after
a gestation period of 12 to 15 months (Compagno, 1984).

Pauly, (1983) and Tagliafico et al., (2014) stated that studying how the fish grow is
essential for population and stock assessment objectives; for the growth of every single
fish is precisely a source of information of each obtained catch in the fishery. In turn,
this data is fundamental to study the fisheries' yield according to Wang et al., (2012).
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About reproductive biology; Clark and von Schmidt (1965) reported that in this species
in the northwest of Atlantic. Branstetter (1982) and (1987) described the identification
of the key characters of this species, and its age, growth, and reproduction estimates;
although they are lacking in the Mediterranean; although they are recorded in the
northwest of Atlantic (Branstetter, 1987) and south of Indian Ocean (Allen and CIiff,
2000).

Capapé et al., (2003) mentioned that Data on the reproductive biology of C. brevipinna
have been reported for specimens fr Brazil by Sadowsky, (1967), off South Africa by
Bass et al., (1973), Senegal by Cadenat and Blache, (1981), the Gulf of Mexico by
Branstetter, (1981), and in Australian waters by Stevens, (1984); Stevens and Mc
Loughlin, (1991). On the other side, its reproductive biology from the Mediterranean Sea
is studied sketchily. Capapé (1974) and Capapé et al., (2003) gave data on the breeding
period and fecundity of specimens in the Tunisian shores.

Joung et al., (2005) stated that such life-history information is important for stock
assessment and fisheries management of this species, especially size or age at maturity
for age- and size-structured models, such as the spawner per recruit model and so on
(Deriso et al. 1985, Quinn II et al. 1990 and Katsukawa et al. 1999).

To encourage regional concerns on conservation and management of elasmobranches,
information about them should be collected in every country (Fahmi and Sumadhiharga,
2007). Unfortunately, studies on shark diversity and their biology in Libya are very few.
This work has an objective to provide information concerning aspects of the fisheries'
biology, including morphometric, food and feeding, sex ratio and reproduction of the
spinner shark in the Libyan waters. These biological input parameters could be useful
for further evaluation of this species and its stocks in the Mediterranean south.

2. The Study Area

2.1. Locations

According to Abu-Madinah, (2008); gulf of Sirt, from Tukera in the east, till Ras-Albuj
at the west, going to the south by two and have degrees of the latitude, with a shore long
to 920 Km and entrance width as 450 Km.

Ras Lanuf (between Marsa-Bwairat and Zwaitina) has a sandy and wide beach and
waved-shores getting higher gradually as far as from the beach, parallel to the sea-floor
depth on shore-line 1-3 Km and 10 m depth; till more than 6 Km width and 20 m depth
(Abu-Madinah, 2008) (Fig 1).

2.1.1. RAS LANUF COMPOUND [30°32' 06" N - 18° 30' 24" E] (MBRC, 2005):
About 7 km west from the entrance of Ras Lanuf port. A permanent landing site, with
an artificial breakwater as shelter from north and west waves (Reynolds et al, 1995).
2.1.2. MINA RAS LANUF [30° 30' 30" N - 18° 34' 00" E] (MBRC, 2005):

The entry is just west past the chemical complex, the entrance with a big tanker painted
on the wall. This location is a permanent landing site as harbour with deep water
suitable for trawlers (Reynolds et al, 1995).
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3. Materials and Methods

3.1. Sampling

About 52 specimens of Carcharhinus brevipinna were collected irregularly, between
the end of March and the beginning of August 2019, using the drifting long-line and
bottom set long-line for sharks, locally named by Bringali Sayeb/Ayam and Bringali
Kelb, according to Lambouf et al., (2000), in to shores of Ras lanuf.

3.2. Study Lab

3.2.1. Identification of the Species:

Specimens of Carcharhinus brevipinna had been identified according to some reference
collection (Compagno, 1984; Serena, 2005; Golani, 2006; Ben-Abdalla et al., 2012;
Iglésias, 2013 and FAO, 2018) (Fig 1).

3.2.2. Morphometrics:

3.2.3.1. Length-weight relationship (LWR):

It was estimated by total length (cm) and total weight (g), according to the following
equation:

W=alL? (Hile, 1936; Beckman, 1948; Froese, 2006 and Khan et al., 2012):

Where: W = Total weight (g), L = Total Length (cm), a = Constant value, b = Variable
Value (2 — 4) according for fish species (Bagenal and Tesch, 1978).

3.2.2.2. Condition factors:

It is known that the total weight of fish is variable during the year, Due to the change in
diets, growth of the gonads and physiological status of fish, which is calculated as
following:

3.2.2.2.1. Fulton’s method:

Ky =100 WL (Fulton, 1902) Where: W, = Total weight (g), L = Total Length (cm).
2.2.2.2.2. Clark’s method:

K. =100 WL (Clark, 1928) Where: W, = Gutted weight (g), L = Total Length (cm).
3.2.3. Food and feeding:

This includes feeding habits, annual, diet composition, variations of the diet with
lengths. In this study, for each fish specimen total length was measured to the nearest 0.1
cm. Each fish was dissected and the alimentary tract removed and preserved in 10%
formalin. Food items were identified to their groups. A list of general diet composition
was made food analysis was made by the numerical method according to Pillay, (1952),
Godfriaux, (1969) and Hyslop, (1980).

3.2.4. Hepato-somatic Index (H.S.1.) (Htum-Han, 1978) :
H.S.I. = [weight of liver (g) / weight of body (g)] X 100.

3.2.5. Gonado-Somatic Index (G.S.1.) (Buxton, 1989):
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G.S.1. = [weight of gonad (g) / weight of body (g)] X 100.

3.3. Statically studies:

All static analysis was done by MS Excel 2010, SPSS V. 21; with Pearson correlation at
the 0.01 significance level.

4. Results and Discussion

About 52 individuals of Carcharhinus brevipinna from Ras Lanuf shores, had a size
range (60.3- 270.3 cm) and weighted between 1551.11 and 39510.22 gm. Their
averages and standard divisions were analysed in the table (1).

4.1. Length-Weight relationship (LWR)

Table (1) shows an agreement was stated between the average observed and calculated
weight for each length group. Froese (1998) mentioned that value (b) in this equation
should be in the range 2.5-3.5 to be expected, as the following:

W= 0.0181*L2.5934, R’ = 0.9769

Where the value of (b) was 2.5934 (Fig 2); showing an isometric growth (b<3). This
variable value is slightly lower than that found by Sentosa et al., (2018) for male and
female spinners, in the south of Nusa Teggara, and sharply down than Santos et al.,
(2017) for the same species on the continental shelf of southern brazil. Almost, this
species has positive allometric-growth, with a greater gain in weight than in length
(Casselman, 1990); especially the neonates increase by 25-33% of their length at birth
in the first years and above that in the protected areas as nursery grounds (Branstetter,
1987). Stevens and Wiley, (1986), reported that the variations between length—weight
relationships of males and females may be a result of different sample sizes, an unequal
distribution of sizes within each data set of each sex, or even of non-pregnant females
that may be lighter due to the inclusion of giving-birth, which have a lower condition
factor (Motta et al., 2013). In this work, (b) value was isometric, according to Froese,
(20006); this estimated parameter is acceptable.

Based on Pearson correlation coefficient, at the 0.01 significance level; a very positive
statistical correlation (0.919) was found between the total length and the total weight of
this species. The same test showed high values of correlation coefficient (R) , R square
and adjusted R square, recorded as 0.995, 0.990 and 0.987, respectively; to elaborate the
effect of these independent variables, that explained by about 99% of the variance in
total size as a dependent variable, with total weight, sex, condition factors (KF & KC),
hepato-somatic index (H.S.I.), gonado-somatic index (G.S.L.), and stomachs' fullness
degree as well; all the aforementioned as independent variables in this work.

4.2. Size composition

Using the length frequently distribution in fig. (3) to describe the size composition in
catch-stock of C. brevipinna; it was noticed that the young specimens of 77.6 and 113.9
cm. had an equal portion of the stock, meanwhile about half of the chunk was divided
between the middle groups (145.8 and 178.6 cm) by the peaks of 23.1 and 26.9%
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respectively, whereas the nadir value (7.6%) was counted to the largest individuals in
the catch-stock of the study. These sizes are not as large as the peaks of Buzaid, (2017)
for the specimens of Galeurhinus galeus in Susah shores, nor Fahmi and Sumadhiharga,
(2007) for the Spinner sharks in western Indonesia as well. Walker, (2013) suggested
that birth, mating, ovulation and mortality occur an influence on the presence of small
sizes in the stocks. Taking the correlation between size and age in considering; as an
example, to count the small sizes as an immature in the reproductive cycle of C.
brevipinna had a little record in the North East Atlantic and Mediterranean for a long
time, till Capapé et al. (2003) provided an approximate data in Gulf de Gabes. In this
work, immatures have around 30.0% in the stock; compare Fahmi and Sumadhiharga,
(2007) who contributed the immature size about 65% of the total species in
Indonesian waters. Castro, (1993) and Carlson, (1999) mentioned that juveniles and
sub-adult sharks tend to occur in the shores and shallow waters. Larger sharks are most
abundant in the deeper waters or open seas while coastal and shallow waters are known
as nursery grounds for juveniles of some shark species. This condition makes immature
sharks can be caught easier than adults. The tendency of catching immature sharks by
local fishers and divers was not only caused by lack of their knowledge; but also, it
depends on the fishing gear type, size, and capability of the fishing boats and fishing
areas (Fahmi and Sumadhiharga, 2007). Coleman, (1996); Camhi et al., (1998); Stevens
et al., (2000) and Bonfil, (2002) indicated that the situation is not a good sign for the
sustainability of shark resources, regarding the biological characteristics of these
species, there will be a small opportunity for them to recover from their exploitation, if
the existence of female sharks in nature is threatened. As well as, the exploitation of
immature sharks makes them have no opportunity to get mature and reproduce, leading
these species to be extinct in the next decades if there is no control and assessment for
the shark in the Libyan fisheries in the south of the Mediterranean.

4.3. Condition factors

The body condition factors (Kf and Kc) of C. brevipinna in shores of Ras-Lanuf were
calculated in size groups, and shown in table (1) and fig (4). As a general view, these
values plummeted by increasing for length, from 0.42 and 0.28 in 77.6 cm size, to the
lowest values in size-group of 145.8 cm (Kf = 0.17) and in 178.6 cm (Kc = 0.13); to
recover slightly between 0.20 and 0.22 in the total weights, and less than 0.16 in gutted
weights of the largest specimens (Fig.4). Looking to the given values of KF & KC,
according to Pearson's correlation in this work; It was found a moderately strong inverse
correlation, that approached - 0.549 and - 0.582, respectively. Whereas a very strong
direct relationship appeared between these two factors, which amounted by 0.961, to
indicate and clarify a very good "health" condition in this species in this work.

These Spinners have mainly close to results of relative condition factors of Sentosa et
al., (2018) of the same species in Southern Nusa Tenggara Waters, they were not
different in males and females; but in size groups. Rapi et al., (2020) reported the same
range of relative condition factors in C. amblyrhynchos (Bleeker,1856) in Makassar
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Strait, where these relative factors of females are smaller than males, indicating that the
condition of males is better than females, from the sides of size and the annual duration.
Generally, the difference in values of condition factors is influenced by age, population
density, gonad maturity level, growth phase, season, degree of stomach fullness, gonad
maturity, sex, size range, health, and general fish condition and preservation techniques
(Niklosky, 1963; Tesch, 1971; Roo et al., 1999 and Effendie, 2002). However, in this
work, these factors were not counted.

4.4. Physiological indices

4.4.1. Hepato-somatic index (H.S.1.)

Looking to the table (1) and fig (5); to analyze the variance of the H.S.I. averages in the
sampled C. brevipinna; which indicated a significantly between size groups. Starting
from 20.8% in 77.6 cm; dropping till 15.4% in the next group (113.9 cm) as the nadir,
followed by gradual raising as increase as the group sizes; till the zenith of 25.7% in the
largest specimens (258.2 cm). A Pearson direct correlation showed mainly positive in
the hepato-somatic index; correlated with an increase in size by 0.636; which may
indicate its connection to the process of initiating the formation of glycogen clumps
inside their livers, coinciding with the exit from a giving birth process, that might be
occurred, before these specimens get captured. It is reasonable to suppose that higher
H.S.I.'s are normally found in periods preceding events of high metabolic activity such
as reproduction and or migration, which are considered in sharks; especially endemic or
relatively small-distributed (Reis & Figueira, 2021). Davidson, B., & Cliff, G. (2002)
showed a mass of liver reaches above 15% of bodies of C. brevipinna specimens off the
east coast of South Africa, with rich fatty-acid profiles that would be most favorable in
human nutrition, in that it showed levels of saturated (SFA) and high polyunsaturated
fatty acid (PUFA) in their livers. Related particularly to their varied diets; teleosts,
cartilaginous fishes, and squids; depending on the prey species; partially (Davidson &
Cliff, 2002). Yigin & Ismen, (2013) recorded a significant increase in H.S.I. and G.S.I.
in Squalus acanthias in the North Aegean Sea; with size in both males and females.
While the ranges of H.S.I. reached the highest values in both juveniles and adult
individuals, reflecting the liver's role in gonadal production. Although H.S.I. is related
to G.S.I. because of vitellogenesis; which can increase both of them (Menn et al., 2007).
Osman et al., (2011) reported that the relationship between gonads and liver is not
always as strong and positive as it could be expected, since H.S.I. values varied
according to feeding activity or reproductive behavior (Uka & Sikoki, 2012).

4.4.2. Gonado-somatic index (G.S.1.) for males

Results of G.S.I. in males of C. brevipinna showed a significant interaction between
gender and size (fig 5); from 1.20 as a low value in the young individuals (77.6), to
expand slowly till the double (2.32) in the middle (178.6 cm), falling to 1.89, to a sharp
soar of around the triple (4.31) in the largest speciemens in the population.
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Allen, & CIliff, (2000) reported the same raising of these values in the mature males C.
brevipinna off Kwazulu-Natal, South Africa. These obtained values showed that
females had higher G.S.I. values than males; it might be occurred in all the six stages of
gonad maturation (Shinkafi & Ipinjolu, 2012). There is evidence that the majority of
species undergo the reproductive cycle and variation in the size of gonads is observed
(Sadekarpawar, and P. Parikh, 2013; and De Vlaming et al., 1981). That found G.S.I.
values might be independent of the size of fish, as the smaller individuals of the species
here, it had developing gonads, and then already engaged in reproductive activity
(Shinkafi & Ipinjolu, 2012). On the contrary, to calculate the weight of gonad as a
percentage of the body weight, that has been used to estimate the reproductive maturity,
and the responses to environmental dynamics as well.

4.4.2. Gonado-somatic index (G.S.1.) for females

Fig. (5) elaborated the growing G.S.I. values in females of C. brevipinna in Ras lanuf
shores; from 1.00 in 77.6 cm, going in plateau till the peaks in larger sizes of 229.1 and
258.2 cm by 2.80 then 4.82, respectively. Ba et al. (2013); mentioned that these peaks
could appear to have an annual reproductive cycle, when mating takes place,
hepatosomic index of pregnant females was highest at the onset of pregnancy and
lowest at parturition (Allen & Cliff, 2000). In this work; a large number of females were
not observed in pregnancy, and the fact that neonates were found in other locations at
the beginning of the fall season, according to witness of local fishermen; this
indicates that the parturition period is in the previous season. The fact that sperm was
not observed in the oviducal glands of the females under study after the breeding
season, indicates that fertilization may occur almost immediately after copulation (Ba et
al., 2013). Talking about gonadal stages; based on G.S.I. records for C. brevipinna,
indicate to a larger frequency of pregnant females at the beginning of the Mediterranean
winter, and the presence of post-partum females in beginning of fall. Results of gonadal
stage analysis for C. brevipinna are rather inconclusive due to the availability of female
samples being restricted randomly to spring and summer. However, this high frequency
of pregnant in this period, similar to the G.S.I. results of Reis & Figueira, (2021),
suggests late southern-Mediterranean summer and early fall as the reproductive periods.
Wourms (1977) classified the reproductive cycles in spinner sharks as a pattern with a
well-defined annual or biennial cycle; that it shows a distinct biennial cycle (Allen and
CIiff 2000). Joung et al., (2005) noted that to assess maturity for spinner shark males
were clasper morphology and hardness. Pratt (1979) and Joung and Chen (1995)
indicated the utility of these characters to estimate the sexual maturity of males for other
shark species. Ovarian eggs in C. brevipinna do not continue to ripen during gestation
according to Joung and Chen (1995) and Tanaka et al. (1990). In C. brevipinna,
developing embryos receive almost all of their nutrients via the placenta, as in other
species of Carcharhinus sp. (Joung and Chen 1995). Joung et al., (2005) suggested that
C. brevipinna has a resting stage for 1 yr of its 2 yr reproductive cycle. Although Allen
and CIiff (2000) suggested a gestation period of 13-18 months for s pinn e r sharks in
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the south Indian Ocean, they concluded that a 2 yr reproductive cycle exists in females.
Similar findings were also reported for spinner sharks in the northwestern Atlantic
(Branstetter and Stiles, 1987). According to Capapé and Reynaud, (2011); shark species
displaying an annual reproductive cycle assume concomitantly vitellogenesis and
embryonic development (Capapé et al., 2006). Then; in uteri, embryos get developed, a
the fully-yolked oocytes' crop get enlarged and received yolk in the ovary. After
parturition by while, the female ovulated and conceived another period.

Galvan-Magafia et al., (2019) considered sharks as K-selected species (Cailliet et al.,
2005; Stevens et al., 2000). meaning they are relatively conservative life-history traits,
compared to teleost fishes; especially the reproductive side, detailed by: gestation
period, reproductive mode, egg hatching period, maternal investment, fecundity,
offspring size, age at maturity, and longevity (Compagno, 1990; Cortes, 2000; Dulvy
and Reynolds, 2002). As well as, most sharks display slow growth, late maturity, low
fecundity and productivity, long gestation periods, and long-life cycles (Cailliet et al.,
2005; Camhi et al., 1998; Cortes, 2000). In general; these biological characters result in
low reproductive potential and low capacity to increase population size, after stressor
make a perturbation with serious implications for elasmobranches' populations, limiting
their capacity to sustain fisheries, and to recover from declines (Cailliet et al., 2005;
Cavanagh and Gibson, 2007).

In males and females together; a law correlation between G.S.1. and total size was also
indicated in a sharp inverse relationship (-0.801); to reflect a decrease in the
reproductive capacity of this species as size as increase, while getting older.

4.5. Sex Ratio

The spinner sharks caught during the study periods consisted of 30 males and 22
females. Total distribution and sex ratio were obtained in size groups provided in the
table (1). The sex ratio of male and female Spinner sharks obtained from Ras lanuf
tends to approach the balanced condition of 1.33: 1.00 respectively. This is proven
that the number of male and female do not have a significant difference in terms of
the total number. Based on the number of catches, the male sharks were caught more
than the female sharks. There was an idea of segregation between females and males
that occurred at different area, as suggested by Heithaus (2001). Another
possibility was adult females may occur at shallower waters to give birth
(Simpfendorfer, 1992). On the contrary, Sumpton et al., (2010) found females of C.
brevipinna in Queensland (from neonates to adults) outnumber males in the catch
with the overall sex ratio being 1.4:1. In in the Gulf of Gabes; it was distributed for
1:1. Male neonates are significantly more numerous than female The relative abundance
of pregnant females and neonates suggests that the Tunisian coasts could be considered a
nursery area for the spinner shark (Capape et al., 2003). Even in western Indonesia
during the study was 1:1.05. This ratio indicated that there were about equal (Fahmi
and Sumadhiharga, 2007). Springer (1960) noted that sexes are often segregated, except
during mating. This kind of sexual segregation could explain the deviations in sex ratio
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during the course of the year. According to Muslih et, al., (2016) states that if a
population has more female composition or is equal to the number of males, then the
population is still in the ideal category (Rapi et al.., 2020). The sex ratio in the wild
is not absolute but is influenced by the distribution patterns caused by food
availability, population density, and food chain balance (Muslih et, al., 2016). Sex
ratio is one of the important parameters to be studied to understand the
reproductive biology of fish (Al-Jufaili, 2013).

4.6. Food and feeding

4.6.1. Diet Composition

Fig (6). elaborated the menu of Spinner shark. Pelagic bony fishes made up of 44.6% as
the bulk of this diet; which represented by sparids such as Pagrus pagrus, Diplodus
annularis, D. sargus, D. vulgaris, scombrids like Scomber scombrus and barracuda
Sphyraena spp as well. Mollusks; although they were crashed, they attended in the
second position in the stomachs of Spinner sharks by 20.3 %; whereas the benthic
teleosts (17.6%) included Solea vulgaris, Mullus barbatus and Trigla lucerna.
Cephalopods (9.4%) such as Sepia officinalis and Octobus vulgaris were composed in
this menu. Meanwhile cartilaginous fishes constituted by 8.1% as juveniles of rays such
as Raja spp., Dasyatis spp. and guitarfishes Rhinobatus spp. (Fig. 6). From another
areas; stomachs of spinner shark stomachs in Queensland were examined in over 80%
of teleost as a major content, that had identifiable remains in these stomachs (Sumpton
et al., 2010); with a slight differences in results of Van der Elst (1979) in South-African
specimens of C. brevipinna feeding on the large schools of sardines Sardinops sagax,
that are common in coasts of KwaZulu-Natal coastal waters during winter; Sumpton et
al., (2010) stated that case as large pelagic predators.

4.6.2. Food variation in size groups

In the 6 size groups of C. brevipinna population, (table 1 and fig 6). Pelagics peaked in
the size groups of 113.9, 145.8 and 258.2 cm. by 65.0, 62.5 and 60.0% respectively,
when it was found the least (30.4%) in the group of 229.1 cm; this group recorded the
largest portion of benthic bony fishes (52.2%) and the smallest portion in their stomachs
for the parts of cartilaginous fishes (8.7%); which found doubled (14.6%) in the
youngest fishes (77.6 cm), these juveniles recorded presence of mollusks by 16.7%, and
29.8% for the same content in only another group (178.6 cm), that has the least level
(8.5%) of cephalopods, compare to the middles (145 cm) by 20.0%, and 7.5% as the
nadir of cartilage fishes in all size groups.

The pelagic and benthic bony fishes varied strongly as the size increased, while mollusk
and cephalopods dimensioned as the fish get sized, at most; this result is almost close to
records of Buzaid and El-Mor, (2015) on the Copper shark Carcharhinus brachyurus
from Ain El-Ghazala lagoon, east of Libya. In general, the food extent demands and
food acquisition ability as increase as the fish grows (Golani, 1996). In a study on the
feeding habits of different species of sharks on the western Adriatic Sea in the Italian
waters by Cugini and De Maddalena, (2003); it was concluded that the numbers and
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size of prey taxa increased with the size of the fish due to the ability of larger fishes to
consume a wide range of prey sizes, compare to the smaller individuals of the same
species (Golani et al., 2002). Pillay, (1952) indicated that the pelagic bony fishes
increased as the size increased while benthic bony fishes and cephalopods decreased as
the size increased in the elasmobranches. This variation is similar in the condition
factors of fish are affected by the feeding activity, which may show their reflection on
the body condition (Godfriaux, 1969).

5. Conclusion and Recommendation

The Spinner sharks Carcharhinus brevipinna is one of the known species in the Libyan
coast. However, very few studies were done on this species, and more studies are
required to create beneficial database for elasmobranches in this region.

As well as, it is recommended to work on extensive studies to develop strategies for
optimum use of fisheries of these fishes. This study is a beneficial to facilitating studies
of the population dynamic of this species and other cartilaginous fishes in the Libyan
coast, to work on the assessment of fish stocks and to protect the juveniles from
overfishing.

origin of 1% dorsal fin
over or behind rear tip
of pectoral fin

tips of fins dark in adults
———— " and large juveniles

Fig (1) The Libyan coast and location of study area [above]; the satellite image of Ras Lanuf Mina and
around [right] and illustrated image of Carcharhinus brevipinna [down] (Abdalla, 2007).
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Lanuof, Libya, March to August 2019.

o

4
-

~
MISURATA UNIVER

Table (1) Biological information collected from 52 specimens of Spinner shark Carcharhinus brevipinna according to size groups, Ras

Group no. 1 2 3 4 5 6
Count [Sum = 52] 8 8 12 14 6 4
T. L. [Range] (cm) 60.3-95.3 95.4-130.3 130.4-165.3 165.4-200.3 200.4-235.3 235.4-270.3
T. L. [Average] (cm) 77.6 113.9 145.8 178.6 229.1 258.2
T. wt. [Mean + S.D.] (gm) 1673.95+151.28 | 4002.67+711.08 | 5324.80+ 705.01 11931.23 £ 3359.04 24945.16 + 3084.64 38190.08 + 1866.96
Calculated wt. (gm) 1441.60 3900.02 7398.90 12522.99 23887.33 32572.11
K (F) [Mean + S.D.] 0.42 +0.22 0.27 +£0.02 0.17 +0.02 0.20 +0.02 0.21 +0.01 0.22+£0.0
G. wt. [Mean + S.D.] (gm) 1091.16 £ 93.61 3122.79+755.97 | 4574.85+858.10 7623.37 £ 1784.45 17625.63 + 2375.05 27560.19 £ 2757.75
K (C) [Mean + S.D.] 0.28 £0.15 0.21 £0.02 0.15+0.01 0.13+0.01 0.15+0.01 0.16 £ 0.01
H.S.I. [Mean + S.D.] 20.79 + 4.48 15.24 £ 3.80 20.42+0.97 22.63+1.81 24.40 + 0.64 25.73+£2.32
Males Count [Sum = 30] 4 4 8 8 4 2
% 50 50 66.6 57.1 66.6 50
Count [Sum = 22] 4 4 4 6 2 2
Females
% 50 50 33.4 42.9 33.4 50
Sex ratio [M : F]=[1.90 : 1.00] 1.00 : 1.00 1.00: 1.00 1.20:1.00 1.33:1.00 2.00:1.00 1.00: 1.00
G.S.1. males [Mean + S.D.] 1.20 +£0.29 1.35+ 041 1.60 £ 0.41 2.32+052 1.89 +1.10 431+134
G.S.I. females [Mean + S.D.] 1.00 £ 0.42 0.90 £+ 1.11 1.16 £ 0.27 1.13+0.76 2.80+1.18 4.82+1.91
Pelagic bony fishes 39.6 65.0 62.5 34.0 30.4 60.0
Benthic bony fishes 12.5 15.0 7.5 14.9 52.2 27.5
i;’;‘i Cephalopods 16.7 10.0 20.0 8.5 8.7
Cartilaginous fishes 14.6 10.0 10.0 12.8 8.7 12.5
Mollusca 16.7 - - 29.8 - -

T. L. = Total length; T. wt. = Total weight; G. wt. = Gutted weight; H. S. I. = Hepato-Somatic Index; G. S. I. = Gonado-Somatic Index; S.D. = Standard deviation.
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Fig (2) Length-weight relationship in size groups of Spinner shark Carcharhinus brevipinna from

Ras Lanuof, Libya, March to August 2019.
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Fig (3) Length frequency distribution per size groups of Spinner shark Carcharhinus brevipinna
from Ras Lanuof, Libya, March to August 2019.
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Fig (4) Condition factors of Fulton (KF) [above], and Clark [below] in size groups of Spinner shark
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019.
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Fig (5) Gonado-somatic indexes (G.S.1.) of males [above], and females [middle] andHepato-somatic
index (H.S.1.) [below] in size groups of Spinner shark Carcharhinus brevipinna, Ras Lanuof, Libya,
March to August 2019.

50.0 H pelagic bony fishes Mullusca benthic bony fishes Cephalopods M cartilaginous fishes
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Fig (6) The diet composition [above] and its variation in size groups [below] of Spinner shark
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019.
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