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ABSTRACT

Morphometric characteristics and dentition of the small-spotted catshark Scyliorhinus canicula were analysed. In
the year of 1998, 100 individuals were collected by means of trawl hauls from Edremit Bay, northern Aegean Sea.
Males have a longer and narrower mouth than females resulting in pronounced sexual dimorphism with respect to
the mouth length/mouth width ratio (0.67 and 0.57, respectively). Significant sexual differences in the girth of the
head and preoral, prebranchial, head and body lengths were also recorded. Males were found to have longer teeth
than females. Reasons for these differences are discussed.
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DIMORFISMO SESSUALE NEL GATTUCCIO SCYLIORHINUS CANICULA (L., 1758)
DEL GOLFO DI EDREMIT (TURCHIA)

SINTESI

L’articolo analizza le caratteristiche morfometriche e la dentatura di un centinaio di gattucci Scyliorhinus cani-
cula, pescati nel 1998 con la rete a strascico nel Golfo di Edremit (mar Egeo settentrionale). Gli esemplari maschi
presentavano una mascella pili lunga e sottile delle femmine, a dimostrazione dell’evidente dimorfismo sessuale ri-
scontrabile nel rapporto fra lunghezza e larghezza della mascella stessa (0,67 cm per maschi e 0,57 cm per femmi-
ne). Importanti diversificazioni sessuali sono state riscontrate anche nelle dimensioni della testa, nella lunghezza del

muso e nella posizione delle branchie, nella lunghezza della testa e del corpo. Nell’articolo, gli autori esaminano i
possibili motivi di queste differenze.

Parole chiave: Scyliorhinus canicula, Scyliorhinidae, dimorfismo sessuale, caratteristiche morfometriche, mar Egeo
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INTRODUCTION

The small-spotted catshark Scyliorhinus canicula (L.,
1758) is a benthic species distributed along the Atlantic
coasts northward to the Shetlands and southern Norway
and in the Mediterranean. It occurs on sandy and muddy
bottoms, from shallow waters to about 110 m (around
British Isles), up to about 400 m (Mediterranean). It feeds
on bottom-living invertebrates (molluscs, crustaceans
and small fishes). The species maximum-recorded size is
to about 100 cm, usually 75 cm (Fischer et al., 1987;
Ellis & Shackley, 1995).

Differences in morphology and dentition are two im-
portant characteristics for the taxonomy of elasmo-
branch fishes. However, intraspecific variation, due to
growth, sexual dimorphism and geographical and indi-
vidual differences, has been poorly studied (Ellis &
Shackley, 1995). Brough (1937) correlated changes in
the lower jaw structure to sexual maturity and observed
that these sexual dimorphic characters were more pro-
nounced in the breeding season and were not present in
sexually immature specimens. Jardas (1979) reported
that males had longer heads than females, while Ellis &
Shackley (1995) noted that males of S. canicula pos-
sessed a longer and narrower mouth than females,
showing a pronounced sexual dimorphism. Kerr (1955)
examined some aspects of the teeth in genus Scyliorhi-
nus. Totaro et al. (1984) made a comparison between
teeth and scales of newborn and adult specimens of S.
canicula. Fischer et al. (1987) gave a description of teeth
similar to those of previous authors, without mentioning
dental formula. Ellis & Shackley (1995) found males to
have longer teeth than females. Litvinov (2003) found a
clearly pronounced sexual dimorphism in the dental
form of small-spotted catshark from West African waters.

The aim of the present study was to determine sexual
dimorphism based on head morphometrics and denti-
tion of S. canicula from Edremit Bay.

MATERIAL AND METHODS

In 1998, fish were collected by trawl hauls, from
Edremit Bay, northern Aegean Sea, Turkey. Sex, total

length (TOT), mouth length (MoL) and mouth width
(MoW) (Compagno, 1984) were recorded to the nearest
mm, for 25 female and 75 male specimens. Significant
differences of the mouth length (% TOT), mouth width
(% TOT) and mouth length/mouth width ratio (Mol/
MoW) between the sexes were tested by t-test of the
differences between means (Sokal & Rohlf, 1994;
Edmondson & Druce, 1996). The data were divided into
two TOT groups (<50 and >50 cm) with similar tests
used to determine any significance between two TOT
groups within each sex, and between the same TOT
groups of each sex.

A representative subsample of fish (25 males and 25
females) was examined for a further six metric meas-
urements of the head region (preoral length, prebran-
chial length, head length, head girth and anterior teeth
height). These dimensions were measured to the nearest
mm and converted to % TOT for statistical analysis.

In order to examine the dentition, the jaws were dis-
sected out of 100 specimens. Tooth height was meas-
ured by caliper as the distance from cusp tip to the tip of
the longest root. Tooth size (% TOT) was used to deter-
mine sexual dimorphism (Ellis & Shackley, 1995).

RESULTS

The mouths of males were significantly longer than
of females (3.93 and 3.68%, respectively; P <0.05) and
narrower (5.92 and 6.72%, respectively; P <0.05) (Tabs.
1 and 2). These differences resulted in a significant sex-
ual dimorphism with respect to MoL/MoW (0.67 and
0.57 for males and females respectively; P <0.05).

The sexual differences in these metric measurements
for each of the size groups (Tab. 3) indicated that sexual
dimorphism occurred only in larger TOT groups. The
smallest fish sampled (<50 c¢cm) showed no significant
differences.

Significant size-based differences were observed for
males. MoL/MoW in males increased from 0.62 (<50 cm
TOT) to 1.53 (>50 cm TOT) (Tab. 1) with significant
differences occurring between fish <50 cm TOT and the
larger size group (>50 cm TOT) (P = 0.001).

Tab. 1: Differences in Scyliorhinus canicula males in mouth morphometrics by TOT (mean + standard deviation,

and range in parentheses).

Tab. 1: Razlike v morfometriji ust pri samcih navadne morske macke Scyliorhinus canicula glede na celotno iz-
tegnjeno dolZino — TOT (srednja vrednost + standardni odklon ter razpon v oklepaju).

Length (cm) No. MoL/MoW MoL(%) MoW (%)
<50 65 0.62+0.16 3.83+0.32 6.28+1.14
[0.26-0.95] [2.68-4.28] [4.41-9.8]

>50 10 1.53+0.55 4.68+0.40 3.31+0.82
[1.05-2.56] (4.39-5.22] [2.04-4.19]

Y 75 0.67+0.38 3.93+0.43 5.92+1.47
[0.26-2.56] [2.68-5.22] [2.04-9.8]
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Tab. 2: Differences for females of small-spotted catshark in mouth morphometrics by TOT (mean =+ standard devia-

tion, and range in parentheses).

Tab. 2: Razlike v morfometriji ust pri samicah navadne morske macke glede na celotno iztegnjeno dolZino — TOT
(srednja vrednost + standardni odklon ter razpon v oklepaju).

Length (cm) No. MoL/MoW MoL(%) MoW/(%)
<50 15 0.60+0.12 3.54+0.52 6.34+1.34
[0.43-0.79] [2.67-4.38] [5.13-10.57]

>50 10 0.52+0.07 3.99+0.45 7.65+0.55
[0.51-0.70] [3.53-4.63] [6.98-8.53]

3 25 0.57+0.11 3.68+0.53 6.72+1.29
[0.43-0.79] [2.67-4.63] [5.13-10.57]

This difference in MoL/MoW may be the result of an
increase in Mol and a relative decrease in MoW as male
fish grew. It was shown that Mol of fish <50 cm signifi-
cantly differed from larger group >50 cm (P <0.001).
Significant differences in MoW were shown between
<50 cm and >50 cm TOT groups (P <0.001).

Preoral length, prebranchial length, head length, head
girth and anterior teeth height were significantly different
between males and females (Tab. 4). Females had
shorter, wider heads and longer preoral and shorter pre-
branchial lengths. In the upper jaw, the anterior teeth
were large (up to 3 mm in height). The height of the ante-
rior tooth in the upper male jaws increased from 1.0 mm
(TOT = 40 cm) to 3.0 mm (TOT = 78.6 cm), whereas the
same measurement for females increased from 0.25 mm
(TOT =28.2 cm) to 2.5 mm (TOT =70.0 cm).

DISCUSSION

This sexual dimorphism in MoL/MoW was due to an
increase in % Mol and decrease in % MoW of males.
The changes in mouth morphology may be considered
as secondary sexual characteristics. The MoL/MoW val-
ues of 0.59 and 0.53 for males and females recorded by
Arthur (1950) are similar to those obtained in this study
(0.67 and 0.57). The values calculated by Ellis & Sheck-
ley (1995), 0.49 and 0.43 are significantly different from
the previously mentioned data.

In the present study, MoL/MoW significantly differed
between sexes only for the larger size group and not for
specimens <50 cm. It was suggested that changes in
mouth morphology were related to sexual maturity
(Brough, 1937). It is considered that the changes in
mouth morphology of males and the sexual dimorphism
in MoL/MoW s related to sexual maturity, since those
fish <50 cm were immature. Capapé (1977) noted that
the males and females mature at lengths of 40 and 45
cm, respectively, along the Tunisian coast. Capapé et al.
(1991) stated that males and females mature at lengths of
44 and 41-47 cm, respectively. The same authors also
noted that males were larger than females (max. total
size were 55 cm for males and 51 cm for females from

the Mediterranean coast of France). Ellis & Shackley
(1995) suggested that males and females mature at
lengths of approximately 52 and 55 cm, respectively.
Rodriquez-Cabello et al. (1998) reported that females
attained first sexual maturity at length of 54.2 cm TOT,
while Ivory et al. (2002) reported that the length at 50%
maturity was 53.5 cm for males (max. TOT = 71.0 cm)
and 57.0 cm for females (max. TOT = 70.0 cm).

Tab. 3: Probability values (P) show the statistical differ-
ences of MoL/MoW, Mol and MoW between males and
females for the two TOT categories and total sample of
small-spotted catshark.

Tab. 3: Statisticno znacilne razlike (P) v MolL/MoW,
Mol in MoW med samci in samicami navadne morske
macke pri dveh velikostnih razredih in v skupnem
vzorcu.

Length (cm) [ MoL/MoW Mol MoW
<50 0.485 0.57 0.856
>50 0.001* 0.006* <0.001*

> 0.001* 0.027* 0.018*

*Significant difference/statisticno znacilna razlika (P <0.05)

During a couple of previous studies carried out along
Turkish coasts, Geldiay (1969) and Aksiray (1987) es-
tablished that maximum length was 80 cm and 150 cm,
respectively, while Cihangir et al. (1997) noted maxi-
mum total lengths of 54.6 cm for males and 51.7 cm for
females. The findings of our study are relatively in
agreement with the previous assessments. As there have
been no similar studies on sexual dimorphism of S.
canicula in Turkish Seas, a comparison of results could
not have been made.

Head girth was significantly greater in females and
this confirms the results of Brough (1937) and Ellis &
Shackley (1995). Preoral length was significantly shorter
in males probably as a result of the increased mouth
length. Significant differences in prebranchial length,
head length and head girth may indicate sexual differ-
ences in the base of growth of the whole head region.
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Tab. 4: Morphometric values (in cm) for six body dimensions (mean + standard deviation, and range in parenthe-

ses) and probability values of differences (P).

Tab. 4: Morfometric¢ne vrednosti (v cm) za Sest telesnih dimenzij (srednja vrednost + standardni odklon ter razpon

v oklepaju) in statisticno znacilne razlike (P).

Dimension Males Females P
(No. = 25) (No. = 25)
Total body length 557.72+128.99| 477.5£114.83 0.030*
[284-786] [246-700]
Preoral length 3.48+0.33 3.84+0.66 0.020*
[2.77-4.23] [3.0-6.50]
Prebranchial length 12.55+1.16 11.53+1.70 0.024*
[10.0-14.23] [8.33-13.65]
Head length 17.38+2.14 16.18+1.64 0.039*
[13.70-24.04] | [13.89-20.34]
Head girth 29.18+3.26 33.82+3.78 <0.001*
[22.00-36.59] | [28.88-47.97]
Upper teeth height 0.38+0.11 0.29+0.08 0.002*
(anterior) [0.21-0.60] [0.17-0.45]

*Significant difference/statisticno znacilna razlika (P <0.05)

The results of our study confirm that the teeth of S.
canicula were larger in males and are therefore in
agreement with those of Springer (1979), Ellis & Shack-
ley (1995) and Litvinov (2003). Springer (1979) reported
that males often have longer teeth than females, i.e. that
they are even twice as long as in similarly sized females.
In male S. canicula from West Africa waters, jaws are
larger, stronger, and more calcinated (Litvinov, 2003).
The reason for the changes in mouth dimensions in
males during maturation and the fact that males have
longer teeth than females may be explained by different
feeding habits and adaptations for reproductive behav-
iour. Fedducia & Slaughter (1974) attributed sexual di-
morphism in the dentition of the family Rajidae to two

different feeding habits. However, McEachran (1977)
suggested that no sexual differentiation in food exists
and that sexually dimorphic dentition may be an adap-
tation to the reproductive behaviour. In this study, the
food of S. canicula is composed primarily of crustaceans
and small fishes. It has been reported that the small-
spotted catshark feeds on decapod crustaceans, molluscs
and teleosts (Lyle, 1983; Ellis & Shackley, 1995; Olasa et
al., 1998). Lyle (1983) found a significant sexual differ-
ence in the diet of small-spotted catshark in Isle of Man
waters. Kabasakal (2001) reported that the diet of S.
canicula is composed of fishes, crustaceans, cephalo-
pods, but that no sexual differences were found in feed-
ing habits.
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POVZETEK

V prispevku so analizirane morfometri¢ne znacilnosti in zobovje stotih navadnih morskih mack Scyliorhinus
canicula, ujetih leta 1998 z vle¢no mreZo v Edremitskem zalivu (severno Egejsko morje). Ugotovljeno je bilo, da
imajo samci daljso in oZjo Celjust kot samice, kar kaZe na izrazit spolni dimorfizem v razmerju dolZine/Sirine Celjusti
(0,67 oz. 0,57 cm). Pomembne spolne razlike so bile zabeleZene tudi v obsegu glave, predustnih in predskrznih
dolZinah ter dolZinah glave in telesa. Avtorji v ¢lanku razpravljajo o moZnih vzrokih za te razlike.

Klju¢ne besede: Scyliorhinus canicula, Scyliorhinidae, spolni dimorfizem, morfometri¢ne znacilnosti, Egejsko morje
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