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Two specimens of Neorossia caroli have been recorded for the first time in the central Adriatic
Sea. They were caught in summer 2004 with a bottom-trawl net during a single tow at depths
between 449 and 594 m in Croatian waters. Up to now N. caroli has never been found in the central
Adriatic area. This finding represents a northernmost extension in the known range of the species
N. caroli in the Adriatic Sea. Recorded specimens were both adult and mature males with mantle
lengths of 42 and 37 mm. They counted 21 and 16 spermatophores, respectively. The measurements
from both individuals are reported, including beak standard dimensions.
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INTRODUCTION

Neorosia caroli (Joubin, 1902) is a cepha-
lopod species of the order Sepioidea and family
Sepiolidae. Morphological characteristics of the
species are: large head, rounded posterior end of
mantle, arm suckers in 2 rows, chromatophores
on the funnel MANGOLD-WIRZ, 1963) and absence
of a functional ink sac (BOLETZKY, 1971).

This benthic species inhabits depths between
300 and 800 m, although it was also recorded in
shallower waters (less than 200 m) in the south-
eastern Adriatic region (PASTORELLI et al., 1998).
It inhabits the eastern Atlantic from southwest-
ern Iceland and Ireland to the Gulf of Guinea,
the northwestern Atlantic and the Great Austra-
lian Bight (NESIS, 1987). This species is common
in the western Mediterranean (MANGOLD &

BOLETZKY, 1987) as well as in the Aegean Sea
(D’ONGHIA et al., 1996; SALMAN et al., 1997; LEFKA-
DITOU et al., 2004). It was recorded in the eastern
Tonian Sea (LEFKADITOU et al., 2003; KRSTULOVIC
SIFNER e al., 2005) while it has not been fished in
the Gulf of Taranto (BELLO, 1987).

The first records of this species in the Adri-
atic Sea are from the southwestern part (BELLO,
1988; 1990) and it was subsequently also fished in
the southeastern part (KRSTULOVIC SIFNER et al.,
2005). Considering the eastern side of the Adri-
atic Sea, based on records from the available
literature, it seems that this species has never
been found, up to now, northern of Albanian
waters (STIEPCEVIC, 1969, 1970; GAMULIN-BRIDA
& ILIJANIC, 1972; MANDIC, 1973, 1984; CASALI et al.,
1998; KRSTULOVIC SIFNER et al., 2005) despite the
systematic trawling on the eastern Adriatic slope
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during the last decade (KRSTULOVIC SIFNER ez al.,
2005).

These findings represent a northernmost
extension in the known range of N. caroli in the
Adriatic Sea and the first record of this species
in Croatian waters.

MATERIAL AND METHODS

Two individuals of the species N. caroli were
caught by a bottom-trawl net on August 7, 2004
(Fig. 1). The depth was 449 m (42°26°20” N;
17°42°46” E) at the beginning and 491 m
(42°26°06” N; 17°38’54” E) at the end of
the trawling at this station (duration 60 min).
However, during the trawling, a depth of 594
m was recorded (42°26°03 N; 17°40°33” E)

(Fig. 2). Both specimens are preserved at the
Institute of Oceanography and Fisheries in Split.
The species was identified using the key of
MANGOLD & BOLETZKY (1987).

The following measurements were taken on
board: total length (TL), mantle length (ML) and
body weight (BW) (0.01g). For each individual
sex and the stage of gonad maturity was noted.
Measurements of arms and spermatophores were
taken after preservation in 4% formalin solution.
Measurements of the beaks of these two indi-
viduals were taken according to CLARKE (1986).
Two individuals were insufficient to obtain
regression by comparing these measurements.
All measurements for both individuals are pre-
sented (Table 1).

Table 1 Body measures of two specimens of N. caroli collected in the eastern Adriaitic in 2004: BW-body weight, TLI-total
length without tentacles, TL2-total length with tentacles, ML-mantle length, AL-arm length, TEL-tentacle length.

BW TL1 TL2 ML AL1 AL2 AL3 AL4 TEL
(2 (mm) (mm)  (mm) (mm) (mm) (mm) (mm) (mm)

25.18 116 260 42 17 (broken) 43 47 42 171

24.08 107 231 37 26 41 43 40 157

Fig. 1. Two specimens of N. caroli photographed on board
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Fig. 2. Map of the northern and nentral Adriatic Sea showing the locality where N. caroli was found (dotted line — division
of the Adriatic Sea according to GFCM: northern and central Adriatic sub-area and southern Adriatic sub-area)

RESULTS AND DISCUSSION

Two individuals of N. caroli were caught
during a single haul at depths between 449
and 594 m. One had a mantle length of 42 mm
and the other of 37 mm. Both specimens were
mature males. In their spermatophoric sacs, 21
and 16 spermatophores were counted respec-
tively (Fig. 3). The length of spermatophores
ranged between 9.5 and 21.7 mm and the
average length was 13.85 mm (SD=2.96). The
measurements of the bodies and beaks for both

specimens are presented in Tables 1 and 2. The
value of the wing/rostral edge ratio of the lower
beak was 2.59 for both specimens proving that
this species, as all other Sepiolids, have a long
wing. The crest/hood ratio was 1.97 and it is in
the known crest/hood ratio range of the family
Sepiolidae (CLARKE, 1986).

New records of Neorossia caroli from the
Adriatic Sea confirm that this species inhabits
deeper waters. Although the area of distribu-
tion of this species ranges between 300 and
800 m (MANGOLD & BOLETZKY, 1987), there are

Table 2 Beak measures (in mm) of the specimens of N. caroli caught in Croatian waters in 2004. U-upper beak, L-lower
beak, CL — crest length, HL — hood length, WL-wing length, REL-rostral edge length (A - ML =42 mm, B - ML=37

mm,).
UCL UHL UWL UREL LCL LHL LWL LREL
A 6.71 5.37 3.54 1.96 5.65 2.87 4.27 1.62
B 6.68 5.31 3.53 1.90 5.61 2.84 4.08 1.60
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Fig. 3. Spermatophore of N. caroli (specimen ML=37 mm). Each line on the bottom measures 1 mm

records from depths shallower than 200 m in
the Adriatic Sea (PASTORELLI ef al., 1998). There
are no previous data on occurrences of this spe-
cies in the central Adriatic Sea, but it has been
recorded in the eastern and western part of the
south Adriatic area (BELLO, 1990; PASTORELLI ez
al.; 1998; KRSTULOVIC SIFNER et al., 2005). This
northernmost occurrence could be related to
climatic changes and the hydrographic features
of the Adriatic Sea (MANCA et al., 2005). The peri-
ods of intense influx of Mediterranean waters
into the Adriatic, termed «Adriatic ingressions»
and characterized by an increase in salinity
and temperature (ZORE-ARMANDA, 1981), seem
to be linked with some rare occurrences in the
marine life (BELLO, 1990). MANDIC (1984) found

that temperature is a very important factor in
determining the distribution and displacement
of south Adriatic cephalopods, and it has already
been noted that the area of distribution of several
thermophilic fish species has been extended to
the north (DULCIC & GRBEC, 2000; DULCIC et al.,
2004). The described specimens of N. caroli were
caught at the northern edge of the south Adriatic
pit, while in the southwestern region it was also
recorded on the continental shelf (PASTORELLI et
al., 1998), and there is a possibility that this spe-
cies, although preferring deeper waters (bathyal
bottoms), in the future might also be found in
shallower waters further to the north or closer
to the coast.

REFERENCES

BELLO, G. 1987. Elenco dei Cefalopodi del Golfo
di Taranto (List of cephalopods from the
Gulf of Taranto) Atti Soc. Ital. Sci. nat., 128:
173-179.

BELLO, G. 1988. Risorse demersali del Basso Adri-
atico: risultati del primo anno d’indagine
(Demersal resources in the south Adriatic:
results of the first year of investigation). Atti
Seminari Unita Operative Progetti Ricerca

Pesca Acquacolt.; Ministero Marina Mer-
cantile, C. N. R., Roma, 3:1531-1556.

BELLO, G. 1990. The cephalopod fauna of the
Adriatic. Acta Adriat., 31(1/2): 275-291.

BOLETZKY, S.V. 1971. Neorossia n.g. pro Ros-
sia (Allorossia) caroli Joubin, 1902, with
remarks on the generic status of Semirossia
Steenstrup, 1887 (Mollusca: Cephalopoda).
Bull. Mar. Sci., 21:964-969.




KRSTULOVIC SIFNER, ISAILOVIC & VRGOC On the occurrence of Neorossia caroli in the central Adriatic Sea 99

CASALI, P, G. MANFRIN PICCINETTI & S. SORO.
1998. Distribuzione di cephalopodi in alto e
medio Adriatico (Distribution of cephalo-
pods in the Northern and Central Adriatic).
Biol. Mar. Medit., 5(2): 307-317.

CLARKE, M.R. 1986. A handbook for the identifi-
cation of cephalopod beaks. London: Oxford
University Press, 273 pp.

D’ONGHIA, G., A. MATARRESE, A. TURSI & P. MAIO-
RANO. 1996. Cephalopods collected by bot-
tom trawling in the North Aegean Sea (East-
ern Mediterranean). Oebalia 22: 33-46.

DULCIC, J. & B. GRBEC. 2000. Climate change and
Adriatic ichthyofauna. Fisheries Oceanogra-
phy, 9(2): 187-191.

DULCIC, J., B. GRBEC, L. LIPEJ, G. BEG PAKLAR,
N. SUPIC & A. SMIRCIC. 2004. The effect of
the hemispheric climatic oscilations on the
Adriatic ichthyofauna. Fresenious Environ.
Bull., 13(3b): 293-298.

GAMULIN-BRIDA, H. & V. ILIJANIC. 1972. Contri-
bution a la connaissance des Cephalopodes
de I’Adriatique (Contribution to the knowl-
edge of cephalopods in the Adriatic). Acta
Adriat., 14(6): 3-12.

KRSTULOVIC SIFNER, S., E. LEFKADITOU, N.
UNGARO, S. KAVADAS & N. VRGOC. 2005.
Composition and distribution of the Cepha-
lopod fauna in the Eastern Adriatic and East-
ern Ionian Sea. Isr. J. Zool., 51: 315-330.

LEFKADITOU, E., C.H. MYTILINEOU, P. MAIORANO
& G. D’ONGHIA. 2003. Cephalopod species
captured by deep-water exploratory trawling
in the north-eastern lonian Sea. J. Northwest
Atl. Fish. Soc., 31: 431-440.

LEFKADITOU, E., P. PERISTERAKI, P. BEKAS, G.
TSERPES, C.-Y. POLITOU & G. PETRAKIS 2004.
Cephalopods distribution in the southern
Aegean Sea. Medit. Mar. Sci. 4(1): 79-84.

MANCA, B.B., M. BURCA, E. PASCHINI, M. MARINI
& A. ARTEGIANI. 2005. Heat and salt content
changes in the Adriatic Sea in response
to observed variations of the thermohaline
circulation in the Eastern Mediterranean.
Geophys. Res. Abstracts, Vol. 7, 07495.

MANDIC, S. 1973. Kvalitativno-kvantitativni sas-
tav i distibucija Cephalopoda na profilu us¢a
Bojane (Qualitative and quantitative com-
position and distribution of Cephalopods on
the mouth of river Bojana). Stud. Mar., 6:
29-44.

MANDIC, S. 1984. Cefalopoda juznog Jadrana
(Investigations of taxonomy, ecology and
bionomy of cephalopods in south Adriatic).
Stud. Mar., 15-16: 3-77.

MANGOLD-WIRZ, K. 1963. Biology des
Céphalopods bentiques et nectonique de la
Mer Catalane (Biology of the benthic and
pelagic cephalopods of the Catalane Sea).
Vie Milieu, 13: 83-91.

MANGOLD, K. & S.V. BOLETZKY. 1987. Mediterra-
nean Cephalopod fauna. The Mollusca, 12:
315-330.

NESIS, K. 1987. Cephalopods of the world. 7.H.F.
Publications Inc. 120-122.

PASTORELLI, AM., R. VACCARELLA, R. MARSAN
& M.C. MARZANO. 1998. Valutazione delle
risorse demersali nel basso Adriatico puglie-
se (1990-1995): Cephalopodi (Assessment
of the demersal resources in south Adria-
tic (1990-1995): Cephalopods). Biol. Mar.
Medit., 5(2): 326-335.

SALMAN, A, T. KATAGAN & H.A. BENLI. 1997. Bot-
tom trawl teuthofauna of the Aegean Sea.
Arch. Fish. Mar. Res., 45(2): 183-196.

STJEPCEVIC, J. 1969. Cephalopoda Bokokotorskog
zaliva (Cephalopods of the Bokokotor Bay).
Poljoprivreda i Sumarstvo XV, 2: 29-71.

STJEPCEVIC, J. 1970. Kvalitativno-kvantitativni
sastav i distribucija Cephalopoda Bokoko-
torskog zaliva u jednogodiSnjem sezonskom
aspektu (Qualitative and quantitative com-
position and distribution of Cephalopods
from Bokokotor Bay in one year seasonal
aspect). Stud. Mar., 4: 43-67.

ZORE-ARMANDA, M. 1981. Results of the research
activities of the Institute of Oceanography
and Fisheries for the fifty years of its exis-
tence. Acta Adriat., 22: 5-29.

Received: 13 March 2007
Accepted: 28 April 2007




100 ACTA ADRIATICA, 48(1): 95-100, 2007

Nalaz vrste Neorossia caroli (Jouben, 1902)

u srednjem Jadranu (hrvatske vode)
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SAZETAK

Dva primjerka vrste Neorossia caroli po prvi put su nadena u hrvatskim vodama. Ulovljeni su u ljeto 2004.
godine dubinskom povlaénom mrezom — ko¢om, tijekom jednog potega, na dubini izmedu 449 i 594 m. Vrsta
do sada nije zabiljezena na podrucju srednjeg Jadrana, te ulovljeni primjerci ujedno predstavljaju najsjeverniji
nalaz ove vrste u Jadranskom moru. Nadene jedinke bile su spolno zreli muZzjaci, duzine plasta 42 i 37 mm,
u kojima je nadeno 21 odnosno 16 spermatofora. U radu se iznose osnovni morfomertijski podaci ulovljenih
primjeraka, uklju¢ujuéi dimenzije kljuna.

Kljuéne rijeci: Cephalopoda, Sepioidea, Neorossia caroli, najsjeverniji nalaz, Jadransko more




