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ABSTRACT

The paper presents data on findings of the octopod species (order Octopoda) in the eastern part
of the Northern and Central Adriatic, based on the surveys held from 1996 to 2019, and an overview
of previously reported findings of this group of cephalopods in the Adriatic Sea. During the field
studies a total of eight species from the superfamily Octopodoidea, were found. For all species, spatial
and depth distribution, mean biomass and abundance indices (kg/km?, N/km?), and frequency of
occurrence (%f) were presented. The commercially important species Octopus vulgaris, Eledone
cirrhosa and Eledone moschata had the highest average biomass and abundance indices as well as
the highest frequency of occurrence while all other octopods had significantly lower values. Among
them, according to the frequency of occurrence, the species Octopus salutii (3.02) was the most
common, followed by the species Callistoctopus macropus (1.41) and Scaeurgus unicirrhus (1.39).
The lowest values of the frequency of occurrence were recorded for Pteroctopus tetracirrhus (0.25)
and Macrotritopus defilippi (0.24) with only a few specimens of these species being found in over 20
years of surveys in the area.
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INTRODUCTION

Octopods (order Octopoda) make a research and better understanding of the

significant share of the cephalopod fauna in the
Adriatic Sea. Some species, e.g. Eledone
moschata, are abundant and commercially
important, while others are less frequent and
scientific information about them are scarce. In
recent decades, declining catches of other
fishery resources have led to increased
exploitation of cephalopods, especially in
Europe, but it also resulted in more intensive

biology and ecology of exploited species,
including octopods (De Luca et al., 2016).
Octopods are divided into two suborders:
Cirrata, which includes mainly deep-sea
species with characteristic common features
fins and cirri, and Incirrata, a group
encompassing the majority of recent octopod
species (about 85%), without fins and cirri.
While ciratte octopods have no commercial
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significance, a number of inciratte species are
economically important. Such species is, for
example, the common octopus, Octopus
vulgaris, with world annual catches of 36.930
tonnes in 2021 (FAO, 2023).

The first scientific data on cephalopods in
the Adriatic Sea dates back to the end of the
18th century (Olivi, 1792). In 1884, Ninni
published a catalog of Adriatic cephalopods
with eight octopods in a total of 17 species.
The Octopodidae family in the Adriatic was
also mentioned in the studies of several other
authors in the 19th century, including Grube
(1861), Stossich (1880), Kolombatovi¢ (1888,
1890, 1894) and Carus (1890). In the 20th and
at the beginning of the 21st century the overall
research of cephalopods intensified, and a
number of studies on Adriatic teuthofauna,
including new information on octopods, were
published. The first comprehensive list of
Adriatic cephalopods, prepared based on
available data from previous research, was
provided by Gamulin-Brida & Ilijani¢ (1972).
After 1972, a number of studies on Adriatic
cephalopods were published (e.g. Karlovac,
1959; Mandi¢, 1973; Mandi¢ 1 Stjepcevic,
1978, 1983; Marano et al., 1982; Bello &
Motolese, 1983; Bello, 1984; Guescini &
Manfrin, 1986). Bello (1990) updated the
existing list of cephalopods with new findings,
mainly from the western side of the Adriatic
Sea. In recent decades, a number of
teuthofauna studies in the Adriatic were
published, describing, among others, the
findings of octopod species from the Adriatic
(e.g. Soro & Piccinetti Manfrin, 1989; Casali
et al., 1998; Petri¢ et al., 2014; Petovi¢ et al.,
2017; Quetglas et al., 2019; Gerovasileiou et
al., 2020). Also, cephalopod assemblages
based on the MEDITS surveys in the study
area have been presented (Krstulovi¢ Sifner et
al., 2005, 2011).

The aim of the present study was to
describe, review and update the information on

octopods inhabiting the Northern and Central
Adriatic Sea, especially on the occurrence and
findings of the uncommon and rare species,
based on the long series of annual research
surveys and on the existing historical data
about this cephalopod group in the Adriatic
Sea.

MATERIAL AND METHODS

All data used in this study were collected
during the MEDITS programme in the eastern
part of the Northern and Central Adriatic Sea.
Surveys were done each year in the period
from 1996 to 2019, except in 1999. In the
research area the stratification covered depths:
10-50 m, 50-100 m, 100-200 m, 200-500 m.
Sampling was done every year in the spring-
summer period, always at the same stations
selected using a stratified sampling scheme for
each depth stratum. The specifically designed
fishing tool used for this type of scientific
research was the experimental demersal trawl
GOC 73 (Fiorentini et al., 1999). Catches of all
species were standardized per unit area using
the so-called “swept area” method (Sparre &
Venema, 1998), and were expressed as
biomass and abundance indices (kg/km2,
N/km?). The horizontal and vertical mesh
openings were measured using a SCANMAR
ultrasound system. A detailed description of
the MEDITS methodology is available in the
MEDITS instruction manual (Relini et al.,
2008).

A species identification keys were used to
identify octopod species (Mangold &
Boletzky, 1988; Jereb et al., 2014). The spatial
distribution of species in the eastern part of the
Northern and Central Adriatic was presented
using ArcView GIS tools v. 3.2., and by ATrIS
system developed within the FAO AdriaMed
programme (Gramolini et al., 2005).
Moreover, the frequency of occurrence (%f)
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was calculated, representing the percentage of
the number of positive stations in the total
number of stations done during expeditions for
the respective octopod species.

RESULTS

FINDINGS OF OCTOPODS

A total of eight species from the
superfamily Octopodoidea, suborder Incirrata,
were found in the eastern part of the Northern
and Central Adriatic Sea from 1996 to 2019:
Octopus vulgaris, Octopus salutii, Pteroctopus
tetracirrhus, Scaeurgus unicirrhus,
Macrotritopus defilippi and Callistoctopus
macropus of the family Octopodiae, and
Eledone cirrhosa and Eledone moschata from
the family Eledonidae (Tab. 1). Three
commercially important species E. moschata,
E. cirrhosa and O. vulgaris had the highest
average biomass indices (kg/km?), abundance
indices (N/km?) as well as the highest
frequency of occurrence (%f). This was
expected given that these species are
widespread and economically important in the
Adriatic Sea and in the whole Mediterranean.
No representatives of the superfamily
Argonautoidea nor of the suborder Cirrata
were registered.

Of the two Eledone species, E. moschata
was much more abundant than E. cirrhosa.
The species O. vulgaris was the third most
common species (%f = 14.07). All other
octopods had significantly lower average
biomass and abundance indices and the
frequency of occurrence in the study area.
Among these, when considering the mean
frequency of occurrence, O. salutii (3.02) was
the most common species, followed by C.
macropus (1.41) and S. unicirrhus (1.39),
while the lowest values were recorded for P.
tetracirrhus (0.25) and M. defilippi (0.24). C.

macropus had the highest biomass and
abundance index among the less abundant and
rare species. The lowest values of the
abundance index were for the species P.
tetracirrhus (0.26 N/km?), and of the biomass
index for P. tetracirrhus and M. defilippi (for
both 0.16 kg/km?).

Table 1. List of octopods found during
MEDITS expeditions in the eastern part of the
Northern and Central Adriatic Sea between
1996 and 2019 with frequency of occurrence
(%f), mean abundance index (N/km?) and
mean biomass index (kg/km?).

Family Species %f N/km?  kg/km?
B Eledone 53.82 230.03 22.18
2 moschata
% Eledone 36.84  20.77 3.46
w cirrhosa
Octopus 14.07 7.44 3.82
vulgaris
Octopus 3.02 0.76 0.17
salutii
@ Callistoctopus  1.41 5.72 1.38
= macropus
=4 Scaeurgus 1.39 0.75 0.58
*8 unicirrhus
o

Pteroctopus 0.25 0.26 0.16
tetracirrhus

Macrotritopus  0.24 0.62 0.16
defilippi

Based on the available information (Tab.
2), up to now, a total of 12 incirrate octopod
species have been recorded in the Adriatic Sea
(Bello, 2003) belonging to families
Octopodidae, Eledonidae, Argonautidae,
Ocythoidae and Tremoctopodidae. All
octopods found during this study have already
been registered in the Adriatic Sea.
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ABUNDANT OCTOPOD SPECIES

Octopus vulgaris Cuvier, 1797, the
common octopus, was caught in the depth
range from 37 to 235.8 m. The species is
distributed along the coastal area of the eastern

Adriatic and much less in the open sea, and the
abundance of the fished population is the
highest around the outer sides of the islands in
the Northern and Central Adriatic (Fig. 1).

1ae30
S~

DI
"7 ADRIAMED

|
SCIENTIFIC COOPERATION TO SUPPORT ‘.‘
NSIB

PER
KE LE FISHERIES IN THE ADRIAT

MAP OF INDEXES

KSuvav MULTIPLY SELECTION

Legend  N/lom?

Figure 1. Spatial distribution of Octopus vulgaris in the eastern part of the Northern and Central
Adriatic (N/km?); MEDITS data 1996-2019; red circles - negative stations; blue circles - positive

stations.

The highest mean abundance index was
recorded in the stratum of 50 to 100 m (14.02
N/km?). In the stratum 10 to 50 m, the species
had a much lower average abundance index
(2.55 N/km?). Further decrease in abundance
with depth is clearly visible in the depth
stratum of 100-200 m (1.35 N/km?). Out of the
continental shelf, at a depth stratum of 200-500
m, catches of this species were recorded just
twice, in 2002 and 2013, and only in the
shallow parts of the upper continental slope,
and with the lowest mean abundance index
(0.24 N/km?) (Fig. 2).
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Depth (m)

Figure 2. Mean abundance index (N/km?) of
Octopus vulgaris by depth stratum in the
eastern part of the Northern and Central
Adriatic.
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Eledone moschata (Lamarck, 1798), the
musky octopus, was caught in a wide area of
the eastern part of the Northern and Central
Adriatic: along the coast of the Istrian
peninsula, in the channel areas, and on the

outer sides of the islands both in the Northern
and in the Central part. The depths at which the
species was found ranged between 21 and 201
m (Fig. 3).
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Figure 3. Spatial distribution of Eledone moschata in the eastern part of the Northern and Central
Adriatic (N/km?); MEDITS data 1996-2019; red circles - negative stations, blue circles - positive

stations.

The species E. moschata prefers shallow
areas and the population density decreases
with increasing depth in the Northern and
Central Adriatic (Fig. 4). The average
abundance index was the highest in the depth
stratum 10-50 m (564.64 N/km?), followed by
the depth stratum 50-100 m (209.54 N/km?).
At depths 100-200 m, the mean abundance
index was much lower (15.54 N/km?). Only
once the species was caught at the border of the
continental shelf and slope (201 m), and thus
has a very low mean abundance index (0.7
N/km?) in the stratum 200-500 m.
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Figure 4. Mean abundance index (N/km?)
of Eledone moschata by depth strata in the
eastern part of the Northern and Central
Adriatic.
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Eledone cirrhosa (Lamarck, 1798), the
horned octopus, was fished in the depth range
from 82 to 325 m. This species does not inhabit
shallow waters of the Northern Adriatic, and
the northernmost specimens were caught in the

Zadar archipelago. The highest population
density was recorded along the outer edges of
the islands and in the open areas of the Central
Adriatic (Fig. 5).
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Figure 5. Spatial distribution of Eledone cirrhosa in the eastern part of the Northern and Central
Adriatic (N/km?); MEDITS data 1996-2019; red circles - negative stations, blue circles - positive
stations.

The depth distribution showed that the
species E. cirrhosa prefers depths greater than
100 m (Fig. 6.). The highest mean abundance
index, was found in the depth stratum 100 to
200 m (68.15 N/km?). The species was also
abundant, but with a lover mean abundance
index, outside the continental shelf, in the
stratum 200 - 500 m (49.22 N/km?). In the
studied period, the horned octopus was not
found in the depth stratum of 10 - 50 m and in
the depth stratum of 50 - 100 m the average
abundance index was low (3.14 N/km?).
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Figure 6. Average values of the abundance
index (N/km?) of Eledone cirrhosa species in
the eastern part of the Northern and Central
Adriatic by depth strata.
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LESS ABUNDANT AND RARE OCTOPOD
SPECIES

Callistoctopus macropus, Risso 1826 had
the average abundance and biomass indices
5.72 N/km? and 1.38 kg/km?, respectively,
with an occurrence index of 1.41. The species
was registered during surveys in 1996 and
1997 in the depth range between 102 to 274 m.
A total of 14 specimens of C. macropus were
caught in the open central Adriatic, and more
to the south, in the border parts of the South
Adriatic Pit (Fig. 7).

Macrotritopus defilippi (Vérany, 1851)
had the lowest occurrence index of all
octopods (0.24). Mean abundance and biomass
indices were also low, 0.62 N/km? and 0.16
kg/km?, respectively. The species was caught
during two expeditions, in 2000 and 2003, with
a total of four individuals. M. defilippi was
found in the depth range between 143 and 235
m in the open Central Adriatic and, more to the
south, in the waters bordering the South
Adriatic Pit (Fig. 8).

Pteroctopus tetracirrhus (Delle Chiaje
1830) had a very low frequency of occurrence
(0.25 %). The mean biomass and abundance
indices for this species were also very low:
0.16 kg/km? and 0.26 N/km?, respectively. It
was found in deeper southern parts of the open
eastern Central Adriatic, on the border of the
South Adriatic Pit, in the depth range between
153.5 and 274 m (Fig. 9). The species was
recorded only during two expeditions with a
total of three specimens; the first two
individuals were registered in 2001, and the
second finding was from 2019 when only one
specimen was found.

Scaeurgus unicirrhus (Delle Chiaje,
1841) had a frequency of occurrence 1.39
while the mean biomass and abundance indices
were 0.58 kg/km? and 0.75 N/km?
respectively. The species was found in the
depth range between 128 and 332 m. The

11

majority of specimens were caught at the
border, shallower parts of the South Adriatic
Pit, while some were found further north, in the
open Central Adriatic area (Fig. 10). The
species was recorded in surveys 1997, 2000,
2001, 2002, 2004 and 2013. In 1997, only one
individual was caught. In 2000 and 2001 four
and three specimens were found, respectively.
In 2002, a total of eight individuals were
caught, which is the highest number of
individuals of S. unicirrhus per survey. In
2004, only one specimen of this species was
recorded, as well as during the survey 2013.

Octopus salutii Vérany, 1839 had a mean
biomass index of 0.17 kg/km? abundance
index was 0.76 N/km?, and the occurrence
index was 3.02. In the majority of surveys, the
species was either not fished or there was just
one specimen in the catches. Exceptions were
the expeditions in 2000 and 2001, when a
larger number of specimens were caught. In
the expedition 2000, six specimens were
found, and in 2001 three individuals were
caught. O. salutii was found in a wide depth
range, at depths between 69.5 and 470 m. The
highest indices were recorded in the open
Central Adriatic and at the shallower, marginal
parts of the South Adriatic Pit (Fig. 11).

DISCUSSION

During MEDITS expeditions in the eastern
Northern and Central Adriatic Sea, in the
period from 1996 to 2019, a total of eight
species from the order Octopoda were found,
two belonging to the family Eledonidae and six
species of the family Octopodidae. All found
species have previously been recorded in the
study area. Apart from the three economically
important species (Octopus vulgaris, Eledone
cirrhosa, E. moschata), other octopods were
much less abundant and only sporadically
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Figure 7. Spatial representation of Callistoctopus macropus findings in the eastern part of the
Northern and Central Adriatic (N/km?); MEDITS data 1996-2019; red circles - negative stations, blue
circles - positive stations.
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positive stations.

12



Studia Marina 2023, 36: 5-23

13430 1500 16°30 18700 19730 2
"7 ADRIAMED Qﬁ w
';;\ = lﬁ - SCIENTIFIC COOPERATION TO SUPPORT s
o — /‘“‘-,‘_:. Y RESPONSIBLE FISHERIES IN THEADRIATIC SEA ; ;
B :E—f\{:f .
P } s MAP OF INDEXES |
,.Q\J ¥ ¥ Survey: MULTIPLY SELECTION \
e ‘ N\ Legend Nkm?
Oy g
™% \
g 1
/—r—\,ﬂ :
- : 5
-
; s 9 s
N\ SN A
NN » ; [
gL\ L&
3 N ' F
N
Pteroctopus tetracirrhus
|
X \
B . I3
g ‘t o
40 0 40 80 Kilometers ‘
e e —T—
1330 1500 16°30 18°00° \S'KJ‘J ?

Figure 9. Spatial presentation of Pteroctopus tetracirrhus findings in the eastern part of the Northern
and Central Adriatic (N/km?) based on MEDITS data 1996-2019; red circles - negative stations, blue
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found (Octopus salutii, Callistoctopus
macropus, Scaeurgus unicirrhus, Pteroctopus
tetracirrhus and Macrotritopus defilippi).
Most of the species were fished both on the
continental shelf and on the slope. The species
O. salutii was found in the widest depth range
and it was the only octopod species recorded at
depths greater than 400 m. Previous studies
(see references in Introduction) showed that,
besides these eight species, representatives of
the octopod families Tremoctopodidae,
Argonautidae and Ocythoidae (superfamily
Argonautoidea) were previously registered in
the area, namely Tremoctopus gracilis, T.
violaceus, Argonauta argo and Ocythoe
tuberculata (Tab. 2). However, these four
pelagic species were not found during 1996-
2019 surveys.

14

Tremoctopus violaceus delle Chiaje, 1830, was
for the first time reported in the Adriatic Sea
by Nardo (1847), and Verany (1851) in his
descriptions of Mediteranean cephalopods
refers to Nardo’s findings of the species in the
Northern Adriatic near Venice. Kolombatovi¢
(1888) reported findings of several specimens
in the vicinity of Vis, Hvar and Split.
Gamulin—Brida & Ilijani¢ (1972) stated that
the species T. violaceus is not uncommon in
the Central Adriatic. In his review of Adriatic
cephalopods Bello (1990) lists the species T.
violaceus as rare, without specifying the area
of its distribution. In recent years several
findings of female specimens from the channel
areas of the central Adriatic Sea, near the
islands of Hvar and Bra¢ have been reported
(Petri¢ et al., 2023; pers. comm.).



Studia Marina 2023, 36: 5-23

Table 2. List of species from the order Octopoda found in the Adriatic Sea with first findings.

SUPERFAMILY/

. Species First findings
Family P g
OCTOPODOIDEA
Eledonidae Eledone moschata (Lamarck, 1798) Grube, 1861

Eledone cirrhosa (Lamarck, 1798) Ninni, 1884
Octopodidae Octopus vulgaris Cuvier, 1797 Grube, 1861

Callistoctopus macropus Risso 1826
Macrotritopus defilippi (VVérany, 1851)
Pteroctopus tetracirrhus (Delle Chiaje, 1830)

Scaeurgus unicirrhus (Delle Chiaje, 1841)
Octopus salutii Vérany, 1839

Stossich, 1880

Casali et al., 1998

Gamulin-Brida et al., 1977 Mandi¢
& Stjepcevié, 1977

Mandi¢, 1973

Gamulin-Brida & Ilijani¢, 1968

ARGONAUTOIDEA
Argonautidae
Ocythoidae
Tremoctopodidae

Argonauta argo Linnaeus, 1758
Ocythoe tuberculata Rafinesque, 1814

Tremoctopus violaceus delle Chiaje, 1830
Tremoctopus gracilis (Souleyet, 1852)

Ninni, 1884
Ninni, 1884

Nardo, 1847
Kramer, 1937

Tremoctopus gracilis (Souleyet, 1852) is
an Indo-Pacific pelagic octopod that probably
entered Mediterranean, and subsequently the
Adriatic Sea, as a Lessepsian migrant, i.e.
through the Suez Canal (Bello et al., 2020), or
possibly by the ballast waters (Orsi Relini et
al., 2004). However, there are also some
findings of this species from the Atlantic
(Carlini et al., 2001), so it also might have
entered the Mediterranean and the Adriatic Sea
through the Straight of Gibraltar (Petri¢ et al.,
2023). T. gracilis was recorded for the first
time in 1936 in the Northern Adriatic (Istria
coast) after discharge of ballast water (Kramer,
1937). It was determined as T. violaceus by the
author, but later Orsi Relini et al. (2004)
showed that it was a misidentification and
emended Kramer’s report (Bello et al., 2020).

For the species Ocythoe tuberculata
Rafinesque, 1814, Bello (1990) mentioned
several localities of findings: Bol (1889), Split
(1890 and 1904), Senj (1909), Jablanac (1913),
Korc¢ula (1930), Murter (1950), Olib (1950),
Kvarner Bay (1960 and 1964) and Vela Luka
(1979). He also stated that the distribution of
this pelagic species is limited to the eastern
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side of the Adriatic, along the Albanian and
then Yugoslav coasts which can be linked to
the Adriatic circular system of sea currents,
characterized by counterclockwise motion.
This was also discussed and confirmed by
Tutman et al. (2008) based on the previous
records and new findings of three females of
the species O. tuberculata along the Croatian
Adriatic coast in the Central Adriatic, i.e. in
waters near Donje Celo Cove in Kolocep
Island, Grabovac Cove in island Hvar, and
Kor¢ula Harbour in the island of Korcula.
Individual females of this species have been
found sporadically in the channel areas of the
Adriatic Sea on several occasions in recent
years (pers. comm).

Argonauta argo Linnaeus, 1758, is a
cosmopolitan pelagic species that occurs in the
whole Mediterranean and also in the Adriatic
Sea. It inhabits both coastal and open sea areas,
mainly in the upper 100 m. Gamulin-Brida &
Ilijani¢ (1972) found the species to be quite
common in the Vis channel, and Corsini-Foka
et al. (2011) described a female found
nearshore at the water surface in Cattolica. The
species is sporadically found in the pelagic
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nets in different parts of the eastern Adriatic
Sea (pers. comm.).

The species Octopus vulgaris was found in
the depth range 37 to 235.8 m. It was most
often caught in the depth stratum 50 to 100 m,
and it was also very well represented in the
shallow waters, in the stratum 10-50 m. The
decrease in abundance with depth is clearly
evident in the depth stratum of 100-200 m and
especially in the stratum 200-500 m, where this
species was caught only sporadically. The
species was caught along the coastal area of
the eastern Adriatic and much less in the open
sea. The results are consistent with previous
studies (Gamulin-Brida & Ilijani¢, 1972;
Krstulovié¢ Sifner et al., 2011, 2014). On the
other hand, it has been reported that in other
parts of the Mediterranean, the common
octopus is mostly limited to depths down to
100 m (Belcari et al., 2002b).

The species Eledone moschata was caught
at all depths from 21 to 201 m. It prefers
shallow areas and with increasing depth the
population density of this species in the
Northern and Central Adriatic decreased, and
it was the most abundant in the shallow waters
(10-50 m) of the Northern Adriatic Sea. The
musky octopus is widely distributed in the
Adriatic, in the coastal area at depths down to
100 m but this species is not uncommon at
depths over 100 m, mostly in the Central and
Southern Adriatic (Gamulin-Brida & Ilijanic,
1972). Findings at depths over 150 m are rare,
but sporadically E. moschata can be found in
deeper waters and even at depths around 200
m (Krstulovié¢ Sifner, 2004, 2014). Similarly,
in the Mediterranean, the species is mostly
restricted to depths down to 200 but it is
sometimes found at greater depths, e.g. in the
Aegean Sea (Belcari et al., 2002a).

The species Eledone cirrhosa was caught
at depths between 82 and 325 m. It does not
inhabit shallow waters in the Northern
Adriatic, and the northernmost findings are
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from the Zadar archipelago. The highest
population density was recorded along the
outer sides of the central Adriatic islands and
in the open Central Adriatic Sea. The highest
mean value of the abundance index was found
in the stratum of 100 to 200 m. The second
most represented was the depth stratum 200-
500 m, while in the stratum 10-50 m no
specimens were found. This agrees with
previous studies according to which the horned
octopus prefers depth strata 100-200 and 200-
500 m (Krstulovié¢ Sifner et al., 2011, 2014). It
is fished at depths over 100 m, especially in the
Central and Southern Adriatic (Gamulin-Brida
& Iljjani¢, 1972; Ikica, 2013). This species is
more numerous in the southern part of the
Adriatic than in its northern part (Bello, 1990).

The less abundant, i.e. uncommon and rare
octopod species during this study were
Callistoctopus  macropus,  Macrotritopus
defilippi, Pteroctopus tetracirrhus, Scaeurgus
unichirrus and Octopus salutii.

The species Callistoctopus macropus was
found in the depth range from 106.5 to 274 m.
It was caught in the open waters of the Central
Adriatic and in the shallower parts bordering
the South Adriatic Pit. Gamulin-Brida &
Iljjani¢ (1972) stated that it was quite rare in
the Adriatic, sometimes fished in the channels
of the Central Adriatic, but depths were not
indicated. During our study, the species was
found only during two surveys and thus can be
considered as rare. C. macropus is also known
to be a rare species in the Mediterranean,
primarily inhabiting coastal, shallower waters
(Mangold & Boletzky, 1988). However,
findings from deeper waters have previously
been reported from the western Central
Adriatic Sea by Ciavaglia & Manfredi (2009)
who found this species dominantly at depths
between 100 and 200 m, in a depth range of
107-336 m. Casali et al. (1998) also reported
findings of a few individuals in front of Punta
Penna in the western Central Adriatic Sea.
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The species Macrotritopus defilippi was
caught in the depth range of 143 to 235 m in
open waters of the Central Adriatic and in the
border parts of the South Adriatic Pit. This was
the rarest of all octopods, with the lowest
frequency of occurrence (0.24). It was
recorded only during two surveys with a total
of four specimens found during the whole
study period. The species can be found on the
whole continental shelf, more often at depths
between 30 and 60 m (Mangold & Boletzky,
1988), and based on the findings from the
Central Adriatic Sea it can also sporadically
occur on the upper continental slope. Findings
of this species are mentioned for the first time
along the western Adriatic shores by Casali et
al. (1998). The authors stated that this species
is rare, although it is occasionally found in
summer in front of Gargano (lItaly) at depths
from 110 to 220 m, and at depths of about 50
m in the area of Termoli (ltaly). Ciavaglia &
Manfredi (2009) also reported rare findings of
the species (33 specimens in the period 1982-
2004); it was found only in the southern parts
of the central Adriatic at depths between 110
and 260 m and it was the species caught with
the lowest abundance in this study. M. defilippi
in the eastern side of the Central Adriatic was
recorded for the first time by Krstulovi¢ Sifner
et al. (2011) in depth stratum 100-200 m.
Gerovasileiou et al. (2020) reported the
finding of one specimen at 6 m in a sheltered
bay in 2014, in the South-Western Adriatic Sea
(province of Bari). Besides being very rare in
the Adriatic, this species is also considered rare
in other parts of the Mediterranean, e.g. in the
Tyrrhenian Sea the species is rarely found, and
at depths from 70 to 160 m (Mannini & Volpi,
1989).

The species Pteroctopus tetracirrhus was
very rarely caught; a total of three specimens
during two surveys, at depths between 153.5
and 274 m, so the frequency of occurrence was
very low (0.25). Specimens of this rare species
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were found in the deeper parts of the open
eastern Central Adriatic bordering the South
Adriatic Pit. The first findings in the Adriatic
are from the southern part where the species
inhabits depths from 200 to 400 m (Gamulin-
Brida & Ilijani¢, 1977; Mandi¢ & Stjepcevic,
1977). Mandi¢ (1984) stated that this species
was caught in the area of Mole (Apulia - Italy)
at a depth of 200 m and four adult specimens
(3 females and 1 male) of this non-commercial
species were thrown back into the sea. As this
is a common practice of fishermen the authors
assume that the species appears to be rarer than
it really is. Bello (1990) assumed that the
distribution of this species is probably limited
to the deep part of the southern Adriatic.
Krstulovi¢ Sifner et al. (2005) stated that this
species was caught in the southern part of the
Eastern Adriatic and in the Eastern lonian Sea
in a very wide depth range, between 77 and
551 m, but prefers deeper waters and was one
of the cephalopods with the highest biomass
percentage on the middle slope. Ciavaglia &
Manfredi (2009) reported findings from the
western part of the Central Adriatic at depths
between 110 and 239 m, while Casali et al.
(1998), in the same area sporadically found
this species at depths between 150 and 400 m
in front of Gargano.

The species Scaeurgus unicirrhus was
found at depths from 128 to 332 m. The species
was found during several expeditions, but most
often in small numbers or only individual
specimens. The majority of the fished
specimens were caught at the border,
shallower parts of the South Adriatic Pit and
few were found further north, in the open
Central Adriatic area. Mandi¢ (1973, 1984)
and Gamulin-Brida & Ilijani¢ (1977) stated
that the species S. unicirrhus in the South
Adriatic inhabits areas outside the continental
shelf, i.e. that it lives at depths from 200 to 400
m. This species can also be found in the trawl
catches in Italy (Apulia) at depths greater than
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100 m, often with specimens of E. cirrhosa
(Bello, 1990). Findings of this species are also
mentioned by Casali et al. (1998) for the
western Central Adriatic Sea at depths from
150 to 400 m. Ciavaglia & Manfredi (2009)
reported findings of this species in the
bathymetric range from 50 to 400 m; a total of
102 specimens in the period 1982-2004. The
interesting thing is that the spatial distribution
was wide and some individuals were also
caught in the open sea areas of the Northern
Adriatic. In the eastern parts of the Adriatic
and lonian Sea, it was registered at depths over
100 m, and in other parts of the Mediterranean,
this species is found occasionally, at depths
over 50 m but usually greater than 100 m
(Sanchez et al., 1998; Krstulovié Sifner et al.,
2005). The first mention of finding of this
species was relatively late (Mandi¢, 1973),
although it appears that the species is not so
rare in deep open waters of the Central and
South Adriatic Sea, and could be considered as
one of the less common octopod species in the
study area.

Octopus salutii was the species with the
highest frequency of occurrence among the
noncommercial octopod species (3.02). It was
not very abundant and can be considered as
one of the less common octopods as it has been
caught during several expeditions; usually just
one specimen, and sometimes several
individuals per survey. The species was mainly
found in the open central part of the Adriatic
and in the shallower, marginal areas
surrounding the northern borders of the South
Adriatic Pit. Bello (1990) stated that the
species O. salutii is more numerous in the area
of the southern Adriatic compared to the
northern part. This is confirmed by several
studies (see Petovi¢ et al., 2017). The depth
range in which O. salutii was found was wide,
between 69.5 and 470 m. In fact, the maximum
depth of 470 m at which the species was
registered is also the greatest depth at which
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any octopod species was recorded during this
study. This species is known for its wide
distribution and it has been previously found
from depths below 50 m, e.g. in the Catalan
Sea (Sanchez et al., 1998). However, findings
of this species at depths below 100 m are rare
as it primarily inhabits greater depths, both in
the Adriatic and in other parts of the
Mediterranean, and occurs most often in the
depth range between 150 to 350 m (Mangold
& Boletzky, 1988). That O. salutii prefers
deeper waters was also previously reported in
the eastern Adriatic and lonean Sea where the
species was found at depths down to 518 m and
was one of the representative cephalopods on
the middle slope (292-534 m) (Krstulovi¢
Sifner et al., 2005).

CONCLUSIONS

The results of the study showed that
octopod species which are considered
uncommon and rare are mainly occurring in
the deeper waters of the Central Adriatic Sea.
It is possible that, at least some of them, are
much more abundant than it appears based on
the scientific data. For instance, deeper waters
in the southern parts of the Adriatic Sea are less
studied and most of these species were found
on the borders of the South Adriatic Pit.
Besides, fishermen in their practices do not
keep the octopods that are not of interest for
human consumption which are, as a rule,
thrown back into the sea and thus in most cases
remain unregistered (e.g. it is the case for O.
salutii, pers. comm.). Moreover, most of the
research has been done using bottom trawl nets
targeting benthic and semi-benthic species,
and this is probably the main reason why the
four pelagic octopod species known to be
inhabiting the Adriatic Sea have not been
found during this study. However, the research
surveys done in the last decades improved
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significantly our knowledge about the
distribution and abundance of octopods in the
Adriatic Sea, which is of great importance for
understanding the dynamics of cephalopod
assemblages and for sustainable management
of these valuable resources.
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Oktopodi sjevernog i srednjeg Jadrana

Svjetlana KRSTULOVIC SIFNERY, Tonka TORLAK! i Igor ISAJLOVIC?

SAZETAK

U radu su prikazani podaci o nalazima hobotnica (red Octopoda) u istoénom dijelu sjevernog i
srednjeg Jadrana, temeljeni na istrazivanjima sprovedenim od 1996. do 2019. godine, te pregled dosad
prijavljenih nalaza ove grupe glavonozaca u Jadranu. Tokom terenskih istrazivanja pronadeno je
ukupno osam vrsta iz nadporodice Octopodoidea. Za sve vrste prikazana je prostorna i dubinska
raspodjela, srednji indeksi biomase i brojnosti (kg/km?, N/km?) i uéestalost pojavljivanja (%f). Vrste
od ekonomskog interesa Octopus vulgaris, Eledone cirrhosa i Eledone moschata imale su najvece
prosjecne indekse biomase i brojnosti te najvecu ucestalost pojavljivanja dok su sve ostale hobotnice
imale znacajno nize vrijednosti. Medu njima je, prema ucestalosti pojavljivanja, najzastupljenija vrsta
Octopus salutii (3,02), zatim vrste Callistoctopus macropus (1,41) i Scaeurgus unicirrhus (1,39).
Najnize vrijednosti uéestalosti pojavljivanja zabiljeZene su za vrste Pteroctopus tetracirrhus (0,25) i
Macrotritopus defilippi (0,24), kojih je u vise od 20 godina istrazivanja pronadeno tek nekoliko
primjeraka.

Kljucne rije¢i: oktopodi, Jadran, rasprostranjenost, ucestalost pojavljivanja, neuobicajene i rijetke
vrste
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