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A search through field surveys and literature revealed that 39 bluntnose sixgill sharks, Hexanchus
griseus, were captured in the Black, Marmara, and Aegean Seas between 1974 and 2003. One of
the specimens was captured in the prebosphoric waters of the southwestern Black Sea, 27 in the
Sea of Marmara, and 11 in the Aegean Sea. H. griseus is hereby recorded for the first time in the
southwestern Black Sea. Available information suggests that H. griseus gives birth from October to
the end of February in the northern Aegean and Sea of Marmara. The main prey of the listed sixgill

sharks were teleosteans.
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INTRODUCTION

The bluntnose sixgill shark, Hexanchus
griseus, is a very large species. Its total length
attains at least 4.8 m (COMPAGNO, 1984). It is
a wide-ranging, benthic, or pelagic shark in
temperate and tropical seas, and lives over
continental and insular shelves and upper slopes
from the surface to at least 1875 m (BOESEMAN,
1984; COMPAGNO, 1984). lts presence in the
Mediterranean Sea and adjacent waters is well
documented in general ichthyological works
(for example, CARUS, 1889-1893; RIEDL, 1983;
BOESEMAN, 1984; BAUCHOT, 1987, BARRULL &
MATE, 2000) and many regional works such as
QUIGNARD & CAPAPE (1972) in Tunisia; RISSO

(1810) and MOREAU (1881) in France; NINNIL {1912}
and S0LJAN (1948) in the Adriatic; TORTONESE
(1956) and BINI(1967) in Italy; BEN-TUVIA(1971) in
Israel; and PAPACONSTANTINOU (1988) in Greece.
Most of these studies concentrate on the western
and central Mediterranean. A historical survey
of Mediterranean reports since 1892 (CAPAPE
et al., 2003) showed that H. griseus was captured
in restricted areas, more often in the western
than in the eastern basin. Recently, CAPAPE er al.
(2004) reviewed records of specimens collected
off the coasts of France, Spain, ltaly, Malta,
Algeria, and Tunisia, to increase our current
knowledge on the reproductive biology of the
Mediterranean H. griseus.



188

ACTA ADRIATICA, 45(2): 187-196, 2004

The presence of /1. griseus in Turkish waters
has been known since the begining of the
twentieth century. In his pionneering study,
DEVEDJIAN (1926) reported on sixgill sharks
landed at the Istanbul fish market but the report
did not give detailed information on the capture
site of the landed sharks. Although H. griseus
has been mentioned in general ichthyological
works on Turkish marine fishes (GELDIAY, 1969,
AKSIRAY, 1987; MERIC, 1995; MATER & MERIC,
1996; BILECENOGLU er af., 2002) and studies
dealing with elasmobranchs of Turkish seas
(KABASAKAL, 1998, 2002, 2003), its historical and
contemporary presence in this area has not yet
been investigated. The aim of the present study
is to provide preliminary data from previous and
current records, and biological properties of H.
griseus captured in Turkish seas.

MATERIALS AND METHODS

The study is based on a literature review and
observations conducted in the Sea of Marmara,
and along the Turkish shores of the Aegean
and Black Seas (Fig. 1). Data were taken
from scientific and popular literature such as
newspapers and fishing magazines, interviews
with local fishermen, particularly trawlers, gill
and trammel netters, and purse seiners, and
examinations of landed sixgill sharks. Whenever
possible, the following data were recorded: total
length (TL) and weight; sex; date, location, and
depth of capture; biological condition. Teeth
samples were collected from specimens 6 (Fig.
2) and 14 (Fig. 3) and kept in the personnal
collection of the author.

Fig. 1. Map of the study arca; circled numbers indicate sampling locations and numbers of specimens listed in Table !
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RESULTS

Publications and personal communications
revealed the capture of 39 A griseus in the
Black, Marmara, and Acgean Scas between
1974 and 2003 (Table 1). One specimen was
captured in the prebosphoric waters of south-
western Black Sea, 27 were captured in the
Sea of Marmara, and 11 were captured in the
Aegean. Total lengths ranged 66-550 cm and

Table 1. Captures of Hexanchus griseus in Turkish waters

weights 1.2-1000 kg, Eight specimens were
male, 18 female, and 13 of unknown sex. The
total length of the males ranged 250-400 cm and
of the females 66-550 cm. Eleven specimens
were captured in shelfl waters, nine above the
continental slope, one between the continental
shelf and slope, and the rest unknown. Twelve
specimens were captured by gill netters, 10 by
purse seiners, five by otter trawlers, and two by
shark netters.

No. TL Wit Sex Dateof Locationof Depth Remarks References
{em) (kg) caplure  caplure (m)
5 Captured by purse seiner; nearly 00
| 7 72 Mgy Frnc ca. 200 embryos in uterus, their condition PR BN
1974 Islands pers. comirm.
unknown
2 350 7 7 1987 OEMamER . 2sh Captured by shark net ARDA DING, pers.
Island comim.
3 400 7 7 1988  OFMamam 00 cootured by shark net AREADINGy et
Island comm.
4 300 7?7 & Jan1989 Tuzla coast 150 Captured by purse seine KENAN BALCI,
pErs. comm.
s 00 9 Nov 1989 Tuzla coast  ca. 175 A few kg bluefish, P. saltator, {‘c!und KENAN BALCI ,
in stomach; claspers almost calcified pers. comm.
Captured by purse seiner; nearly 25
6 450 450 § Dec 1989 Tuzlacoast ca. 250 kg horse mackerel found in stomach KENAN BALCE;
pers. comim.

(Fig. 2)
Captured by gill net; remains of dog-

7 S0 1 9 I:{g;}'; Yalova coast ?  fish (Sgualus spp.), hake and dolphin KENAN BALCL,
found in stomach P8 ORI
8 250 2 9 Dec1990 "™ g Contured by purse seine AUOR SANUL,
19 Dec ?{(,ea;;eliada EEE?{OTT
a s el ail.,
9 350 300 % 1990 coast ' 2000
Mimarsinan  120- Captured by trammel net over conti-
7 7 7
10 ’ i coast 350 nental slope MERIC, 1995
23 July Karaburun . MATER. er af.,
el e T — e 2000
10 Jul RAMAZAN
12 400 800 @ oo ¥ Kusadasi - GAVUS; pers.
- - commnu.
aptured by purse seine; nearly 10 .
13 300 7 % Feb 1995 Tuzla coast 175 kg teleost remains, mainly horse HROESANUL,
_ - pers. comim.
mackerel, found in stomach.
March Captured by trammel net; teeth ARSI AL
14 126 10 ¢ Hogkdy coast ca 100 preserved in personnal collection of &
1996 : . pers. obs.
author (Fig. 3)
ca Sy e AGOP SAVU
15 400 : g Esenkay 150 Captured by trammel net e
350 1996 e pers. comm.
: 2 embryos found in uterus; 23 kg
; e ckirdag ’ P &
16 450 500 9 ?QI;EL ;r;h;:-ddb ca, 350 horse mackerel, Trachurns spp., AR RAY e

found in stomach

PErs. comimn.

ot ki A
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Terfle 1. cone'd
Mo. TL Wt Sex Date ol Location of  Depth Femarks References
(cm)  (kg) caplure  caplure {m) -
OIT RAMAZAN
17 350 310 7 1997 LR 400 Captured by otter trawl CAVLS, pers.
Gidikgeada
comm.
o o 1l Feb  Tekirdag 3 : KENAN BALCI ,
18 200 ? 7 1997 Lt T Captured by trammel net pers. comm,
Mearly 30 kg horse mackerel,
’ | & Feh Tekirdag Trachurus spp., a few hake, M. AGOP SAVLUL,
19 400 350 % 1997 coast 175 merluecivs, and some cans found in - pers. comm.
stomach
; ., 20 Feb i Captured by purse seine; first record  KABASAKAL
T - o L]
0250 (A 1997 Hogkiy coast 50 PELEILLAY 0 1998
Captured by purse seine: 33 embryos
. averaging 62.6 cm TL found in
21 450 T ¢ ?ggr;h Haskéy coast ca. 120 uterus; nearly 30 kg horse mackerel Kgrl;'b‘géfm“
and some plastic remains found in TS 0
stomach
a 4 Canakkale 0 s s KABASAR AL,
22 360 7 4 1998 i ! Captured by otter trawl pers. obs,
19 July  Morthem Sea AGOP SAVLIL
7 9 ’
23 7 00 7 1998 ety 7 Captured by trammel net pers. comm.
) X : ATIF
24 400 7 4 MY payorsaos 250 Sy ouertmwliclaspers  wakoco6Ly,
¥ pers. comm.
13 Dec : AGOP SAVUL
9 : .
25 550 7 % (g8 Bay of [zmit ca. 175 Captured by trammel net gl
Off Captured by otter trawl; unhealed KABASAKAL,
|
26 66 12 ¥ OQct1399 Gikgeada 380 mblical scar on ventral surface pers. obs.
37 9 7 g 20 0ct  Morthern Sea a Afew anchovies, Engraulis encrasi- AGOP SAVUL,
: ’ 1999 of Marmara © eofus, found in stomach pers. comin.
6 Jan Altunoluk : MURAT GOKMEN
T 9 1
28 400 650 7 2000 o ! Captured by gill net pers. comm.
6 July  Off BANAZS Y
n.? 1 N
29 400 500 7 2000 Gokeeada ca. 400 Captured by purse seine ES:;E?J pers
14 July  Northern Sea ; AGOP SAVUL
? ? - s
3 500 ‘600 7 2000 of Marmara ' PETs. comim,
Remains of dogflish (Squalus spp.), -
il &0 300 ¥ :Iag‘;; ly T;t? Ei:irsafz?a ? hake, and horse mackerel found in “:2’”‘;";‘5"““
stomach s :
327 600 5 February Southwestern  , Captured by a purse-seiner in KABASAKAL, pers
: 2001 Black Sea * prebosphoric waters of Black Sea obs.
. 1Feb Tekirdag p " KABASAKAL
U L ) L]
33 450 T F qg0 st ?  Captured by purse seine pers. obs.
. 23 Sep o 200-  Captured by gill net; claspers not  ERTUGRUL SAY
0 Py il 2 5
34 250 7 J 5 Biyikada 300 caleified pers. comim.
-~ Bblan KABASARKAL
< o ; _ . ,
35 315 650 ¢ 2002 Tuela coast  ca 150 Captured by otter trawl pets. obs.
; . 24 Aug ) a MESUT OCAK,
i 400 roq 2002 Bay of Saros ? pers. comm.
n  25Dec  Bayof ’ : IRFAN KOZHAN
7 ¥ . 3 s
37 98 7 2002 Edremit P Capturd B gill net pers. comm.
e SABRI
30300 200 4 2003 SIEE 7 Caplured by trammel net EARAKAYA, pers.
cost
comumn,
39 350 280 7 EEUE:N Didim coast T Captured by tramme] net EENGIE BULLI,

pers. comin.
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Briel biological examinations were per-
formed on some of the captured sharks. Three
females (nos. 1, 10, and 21) contained 100, two,
and 33 embryos, respectively. The total length
of females 16 and 21 was 450 cm. The average
total length of the 33 embryos in the uterus of
female 21 was 62.6 cm. The total length of the
smallest free swimming specimen was 66 cm
{female 26), and a healing umblical scar was
visible on its ventral surface, in agreement with
CAPAPE er al. (2004) who suggested that size at
birth in the Mediterranean ranges 55.6-68 cm.

The claspers of male 33 (TL 250 cm) were
uncalcified and soft, of male 5 (TL 300 em)
almost calcified, and of male 24 {TL 400 cm)
fully calcified. Based on the size and rigidness
of the claspers and the condition of the testes,
CAPAPE er al. (2004) suggested that males reach
adulthood at 300 ¢m

Food remains were found in the stomachs
of nine specimens (nos. 5, 6, 7, 13, 16, 19,
21, 27 and 31). Teleosts (Pomatomus salta-
tor, Merluccius merluccius, Engraulis encra-
sicolus, and Trachurus spp.) were the major
prey. Dogfish (Squalus spp.), dolphin (species
unidentified), cans, and plastic remains were
also found.

DISCUSSION AND CONCLUSIONS

The presence of H. griseuns in the Black Sea
was reported only by GELDIAY (1969) who did
not report the fishing site where the specimen(s)
were captured. However, this record is considered
"questionable” in the most recent checklist
of Turkish marine fishes (BILECENOGLU er af,
2002) and AKSIRAY (1987) and BOESEMAN (1984)
reported that H. griseus was not recorded in the
Black Sea. While the capture of shark 32 in 2001
extends the Mediterranean distribution of .
griseus to at least the southwestern area of the
Black Sea, it is too early to determine whether
the pontic distribution of the bluntnose sixgill
shark covers the entire Black Sea.

H. griseus was recorded in the Sea of
Marmara for the first time by KABASAKAL
(1998). Our review of literature and field sur-
veys revealed the capture of another 26 sixgill

sharks in this sea, the most recent in 2002 (no,
35). AKYUZ (1957) reported on H. griseus in the
Bay of Iskenderun on the Anatolian coast of
the northeastern Mediterranean and BOESEMAN
(1984} includes the Anatolian coast of the east-
ern Mediterrancan within the Mediterranean
distribution of . griseus. However, this spe-
cles was not recorded in a recent study of the
elasmobranch fishes of the Bay of Iskenderun
(BASUSTA et al., 1998).

f1. griseus lives at depths of 100-2000 m
(BOESEMAN, 1984; COMPAGNO, 1984, TORTONESE,
1956), In addition, young H. griseus occur in
coastal waters (COMPAGNO, 1984). During the
present reascarch, fishing depths of 21 speci-
mens were recorded: the shallowest was 50 m
for two small sharks of 250 e¢m (nos. 8 and 20),
one male and one female. Examination of the
reproductive organs of these sharks revealed that
both were immature. These findings correlate
well with information on the coastal occurrence
of young sixgill sharks. However, one newborn
(66 cm; no. 26) and one young shark (250; no.
34) were captured over the continental slope.
The female newborn bore a healing umblical
scar and was captured at a depth of 380 m. A
second female (126 cm; no. 14) was captured at
a depth of about 100 m. Therefore, . griseus
probably gives birth over the upper zones of the
continental slope, and young sharks migrate to
shallow nursery areas to avoid larger predator
sharks (CASTRO, 1993). The remaining specimens
were captured in deep water over the continental
shelf and slope at a maximum depth of 400 m.

H. grisens 1s a very large shark attaining
a length of nearly 5 m (BOESEMAN, 1984;
COMPAGNO, 1984). The largest specimens
reported from the Mediterranean by CAPAPE er al.
(2003) were two males, both 500 cm, weighing
500 and 600 kg. The largest shark recorded in
the present research was 550 cm, larger than the
carlier reported maximum. The heaviest shark
wetghed 1000 kg; however, according to CAPAPE
ef al. (2003). this weight suggests overestimation
because larger specimens of 500 cm, recorded
off Naples and Sardinia, did not exceed 600 kg.

H. griseus 15 an aplacental viviparous species
with litters ranging 20-108 pups (BOESEMAN,
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1984; COMPAGNO, 1984; EBERT, 2001). In the Bay
of Biscay, VAILLANT (1901; in CAPAPE er al., 2004)
counted 108 near-term embryos in a female
of 480 cm. BOLIVAR (1907; in CAPAPE e al,
2004) found 47 fetuses in a {female of 480 cm.
COMPAGNO (1984) reported that female sixgill
sharks are sexually mature at 430-482 cm,
CAPAPE er af. (2004) noted that female sixgills
entering the maturation stage were 300-350
cm, and all females over 400 cm were adult.
BOESEMAN (1984) and TORTONESE (1956) report-
ed that parturition occurs from October to May.
In the present study, two of the three females
containing embryos were 450 ¢cm (the length of
the third is unknown). These females were cap-
tured in November, December and February. The
smallest free swimming specimen was captured
in October and still had a healing umblical scar.
In light of this information, it can be suggested
that H. griseus gives birth from October to the
end of February in the northern Aegean and Sea
of Marmara and that the remaining six females
with total lengths of at least 450 cm (nos. 6, 7,
21, 25, 31, and 33) can be considered sexually
mature.

H. griseus feeds on sharks, such as Squalus
spp., rays, bony fishes, crustaceans, and marine
mammals (BOESEMAN, 1984; COMPAGNO, 1984;
EBERT, 1994). Bony fishes (P saltator, M. mer-
luccius, E. encrasicholus, and Trachuwrus spp.)
were the main prey items found in the stomach
contents of nine specimens. Remains of dogfish
(Squalus spp.) and dolphin (species unidenti-
fied), as well as cans and plastic, were also
found in some stomachs. 8 blainvillei (50 cm)
was found in the stomach of a 211 cm speci-
men from the coast of lsrael (BEN-TUVIA. 1971).
BARRULL & MATE (2000) reported that the stom-
ach of a sixgill shark captured in the Catalan
Sea contained remains of Sevliorhinus canicula,
Galeus melastomus, M. merluccius, and Phycis

hlennoides. Stomach contents of 23 specimens
caplured in eastern Sicilian waters contained
mainly bony fishes (60.87%), cephalopods
(13.04%), decapod crustaceans (8.7%), chon-
drichthyans (4.35%), and echinoderms (4.35%;
A. DE MADDALENA, pers. comm.). According
to EBERT (1994), the diet of H. griseus off the
South African coast is related to the length of
the shark and marine mammals and teleosteans
are the major prey of sixgill sharks over 200
cm. Teleosteans were the main prey of the eight
sixgill sharks with a length of 2300 cm whose
stomach contents were examined in this study.

Like many other shark species, study of H.
griseus has been neglected in favor of more
commercially important bony fishes. H. gri-
seus 15 not consumed by humans in Turkey but
incidentally captured specimens are generally
landed for display. These landings provide valu-
able opportunities to examine this apex predator
but also create artificial fishing pressure on the
species. Improving the management of fisher-
ies, as well as encouraging fishermen to release
accidentally captured sixgill sharks, would be
the first step towards conservation of H. griseus
in Turkish waters.
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Preliminarna opaZanja o biologiji reprodukcije i ishrani psa glavonje,
Hexanchus griseus (Bonnaterre, 1788) (Chondrichthyes: Hexanchidae),
u turskim morima

Hakan KABASAKAL

thtiolosko istrazivacke udruzenje, Atatiirk Mahallesi, Mentesoglu Caddesi, Idil Apt., No. 30, D. 4,
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SAZETAK

Iz rezultata terenskih istraZivanja i podataka iz literature proizlazi da je u Crnom, Mramornom i Egejskom
moru, izmedu 1974, 1 2003, ulovljeno ukupno 39 primjeraka psa glavonje, Hexanchus grisens. Jedan prim-
jerak uhvaéen je u predbosporskim vodama jugozapadnog Cmog mora, 27 u Mramornom i 11 u Egejskom
moru. H. griseus prvi je nalaz te vrste za jugozapadni dio Crmog mora. Iz dostupnih saznanja dade se naslutiti

da H. griseus rada od listopada do kraja veljate u sjevernom Egejskom i Mramormom moru. Glavni plijen
navedenih primjeraka psa glavonje bili su teleostei,

Kljuéne rije¢i: Chondrichthyes, Hexanchidae, Hexanchus griseus, pas glavonja, biologija razmnoZavanja,
ishrana, turska mora



