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Abstract

Surveys to assess cetacean presence were conducted
in July 1995 and 1997 in the Gulf of Corinth,
which is an almost-enclosed sea in Greece, Eastern
Mediterranean. The dolphin sighting frequencies
were high (0.043 sightings/km). Four dolphin
species were encountered: striped dolphins (Stenella
coeruleoalba), short-beaked common dolphins
(Delphinus delphis), Risso’s dolphins (Grampus
griseus) and bottlenose dolphins (Tursiops trunca-
tus). Bottlenose dolphins were encountered only
once. Thirteen dolphin sightings were single-species
(striped dolphins) and seven were mixed-species
with either two species (striped and common dol-
phins in five sightings), or three species (striped,
common, and Risso’s dolphins in two sightings) in
the group. In all mixed-species sightings, Risso’s
dolphins and common dolphins were always and by
far the minority species present. To date, no single-
species groups of Risso’s or short-beaked common
dolphins have been observed in the Gulf of Corinth.
Interspecific rake marks on the Risso’s dolphins,
and behaviours observed through video analysis,
indicate potentially complex and regular inter-
specific interactions. Our results support the idea
that interspecific interactions between sympatric
cetacean species in the area are common, and
apparently complex.

Key words: mixed-species groups, Stenella coeruleo-
alba, Delphinus delphis, Grampus griseus, striped
dolphin, short-beaked common dolphin, Risso’s
dolphin, Gulf of Corinth, Greece, Mediterranean
Sea.

Introduction

Interspecific associations or interactions have been
reported for at least 33 cetacean species belonging

© 2002 EAAM

to four odontocete and two mysticete families:
Delphinidae [Delphinus delphis (Forcada et al.,
1994; Bearzi, 1997; Garciaet al., 2000), D. capensis,
Globicephala macrorynchus (Weller et al., 1996),
G. melas (Bloch & Lockyer, 1988; Shane, 1995;
Baraff & Asmutis-Silvia, 1998), Grampus griseus
(Wiirsig & Wiirsig, 1980; Bloch & Lockyer, 1988;
Shane, 1995; Shelden et al., 1995), Lagenorynchus
acutus (Baraff & Asmutis-Silvia, 1998), L. hosei,
L. obliquidens (Shelden et al., 1995), L. obscurus
(Norris & Prescott, 1961; Wiirsig & Wiirsig, 1980),
Lissodelphis borealis (Shelden et al., 1995), Orcinus
orca (Norris & Prescott, 1961; Bloch & Lockyer,
1988; Jeffersonet al., 1991), Peponocephala electra,
Pseudorca crassidens, Sousa chinensis (Sayman &
Tayler, 1973; Cockeron, 1990; Karczmarski et al.,
1997), Stenella attenuata (Perrin et al., 1973),
S. coeruleoalba (Forcada et al., 1994; Garcia et al.,
2000), S. frontalis (Herzing & Johnson, 1997),
S. longirostris (Perrin et al., 1973), Steno bredanen-
sis, Tursiops aduncus (Sayman & Tayler, 1973),
and T. truncatus (Cockeron, 1990; Ross & Wilson,
1996; Bearzi, 1997; Herzing & Johnson, 1997)],
Monodontidae [Delphinapterus leucas, Monodon
monoceros (Orr & Harwood, 1998)], Phocoenidae
[Phocoena phocoena (Ross & Wilson, 1996),
Phocoenoides dalli (Shelden et al., 1995)], Physeteri-
dae [Physeter macrocephalus (Bloch & Lockyer,
1988; Shelden et al., 1995; Weller et al., 1996)],
Balaenopteridae [Balaenoptera acutorostrata, B.
borealis, B. edeni, B. musculus, B. physalus (Shelden
et al., 1995), and Megaptera novaengliae], and
Eschrichtiidae [Eschrichtius robustus (Shelden et al.,
1995)] (for long lists of mixed-species cetacean
sightings in the eastern Pacific Ocean and the Gulf
of California see Hill & Barlow, 1992; Carretta &
Forney, 1993; Mangels & Gerrodette, 1994;
Carretta et al., 1995).

Interspecific interactions among cetaceans in cap-
tivity (Wood, 1953; Caldwell et al., 1971; Terry,
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Figure 1. The Gulf of Corinth with all dolphin sightings made during the surveys of 1995 and 1997.
The position of the Gulf of Corinth in Greece, between the Ionian and Aegean Seas, is given at the
top right. Water depths of the contour lines are given in meters. Species composition of the sightings

is explained by the legend at the bottom left.

1984; Sylvestre & Tasaka, 1985) and cetacean inter-
actions with humans in the wild was reviewed by
Lockyer (1990). Complex interspecific interactions
of other social mammals including primates (Klein
& Klein, 1973; Struhsaker & Leland, 1979;
Struhsaker, 1981; Terborgh, 1983; Waser, 1982,
1987), and interactions between other terrestrial
species (Fagan, 1981) have also been reported.

Individual cetaceans participating in mixed-
species groups can: 1) swim side-by-side while
maintaining the borders of their own single-species
sub-group, 2) mix in a way that yields no obvious,
stable grouping of the different species, or 3) mix
and also interact with individuals of the other
species in detailed and complex ways. This paper
reports the occurrence of mixed-species associations
among three dolphin species (Stenella coeruleoalba,
Delphinus delphis, and Grampus griseus) in the wild
and specific behaviours observed during these
groupings in an isolated sea area: the Gulf of
Corinth in Greece.

Materials and Methods

The Gulf of Corinth (GOC) is a small, long, and
almost enclosed sea (approximate coordinates
38° N — 022° E), which lies between the Ionian and
Aegean Seas of the Northeast Mediterranean (Fig.
1). The GOC opens to the Gulf of Patras and the
Ionian Sea to the west through the 2-km wide
Rio-Antirio Strait (maximum depth 66 m). Passage
to the waters of the Saronic Gulf and the Aegean

Sea to the east is possible through the long (5.8 km),
narrow (25 m), and shallow (minimum depth 7 m)
Corinth Canal. Very steep slopes particularly along
the southern coasts characterize the GOC. The
depth increases rapidly to reach a maximum of
935 m centrally. Shallow coastal areas are practi-
cally absent with the exception of a very limited
area in the western part of the Gulf and the inner
area of two bays on its northern coasts (Fig. 1).
From a total of 2336 km® of sea surface only 22.5 %
lies over depths up to 100 m, while 38.4 % lies over
depths of 500-935 m. The Gulf of Corinth is open
for cetacean exchange only to the west. Cetacean
intrusions from the Saronic Gulf (east) are virtually
non-existent. There is a 24-h guard on both sides of
the canal and only one sighting has been reported
since 1980. This was a young Risso’s dolphin that
has been photographed the 7 August 1995, while
trying to cross the canal from the Saronic Gulf
towards GOC. Although this animal spent 14 h
close to the entrance and within the canal, it
eventually returned to the Saronic Gulf, according
to the personnel who tried to drive the dolphin back
to the open sea.

Our surveys in the GOC took place in three
consecutive seasons in July 1995, 1996 and 1997;
however, data from 1996 have been discarded due
to unfavorable sea conditions during all the days
in the field. Cruises were conducted aboard a 12-m
sailing boat. The entire GOC was divided in four
major areas (and 53 sub-areas), and courses were
determined daily, so that the effort under sea state
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Table 1. Characteristics of the 22 sightings recorded under
good sea conditions (Sea state<3). Distances from the
coast are given in kilometres and depths in meters.

Average Average

distance depth
Species n % (range) (range)
Sc 13 59.1 5.0(0.8-9.1) 639 (300-880)
Sc+Dd 5 227 54(3.9-7.0) 666 (340-890)
Sc+Dd+Gg 2 9.1 8.2(7.1-9.2) 835 (760-910)
Tt 1 45 1.1 120
Unidentified 1 45 2.1 300

Sc: Stenella coeruleoalba, Dd: Delphinus delphis, Gg:
Grampus griseus, Tt: Tursiops truncatus.

<3 (Beaufort scale) was distributed homogeneously
in all areas and sub-areas. Searching effort and
sightings were used for the analysis only when a sea
state <3 occurred and at least one experienced
biologist was observing. Observers used binoculars
to continuously scan 180° of the horizon in front of
the vessel. Routes and geographic coordinates of
the sightings were recorded with the aid of a Global
Positioning System (GPS). Minimum distances
from the closest coast and approximate depths for
all sightings were calculated a posteriori by plotting
the geographical coordinates of the sightings on a
bathymetric map of the Hellenic Hydrographic
Service. For three of the mixed-species sightings, a
total of 21 min of surface video were taken using a
Sony Video 8 camera. The videotape was reviewed
for the occurrence of all visible behaviours between
species including bowriding, chases, physical con-
tact, and other visible behaviours. Furthermore,
photographs of dorsal fins and other body marks of
Rissos’s dolphins were taken with a 70-210 mm
zoom lens for identification purposes.

Results

Sighting frequency and distribution

During a total searching effort of 103.5h, 781 km of
route were surveyed. Sea state <3 was encountered
during 59.8 h or 512 km and resulted in 22 sightings
and 16.7 h of observation on four dolphin species
(Table 1). The total sighting frequency recorded
was 0.043 sightings/km. Bottlenose dolphins were
observed only once (school of nine individuals), in
the western part of the GOC, close to the Rio-
Antirio Strait. No bottlenose dolphins have been
observed in the central or east part of the GOC. Out
of 21 other dolphin sightings, 13 (61.9 %) were
single-species (striped dolphins),seven (33.3 %) were
mixed-species, and one was unidentified (Table 1).
Mixed-species sightings included either two-species
(striped and common dolphins) or three-species
(striped, common, and Risso’s dolphins) groups.
Distances from the closest coast for all sightings
ranged from 0.8 to 9.2 km (Table 1). Both obser-
vations of the three-species groups occurred in the
central area of the GOC in the deepest water (760
and 910 m respectively) and furthest from the coast
(Fig.1). The depths of the mixed-species sightings
ranged from 340 to 910 m.

School Size and Species Ratios

Total school size for all sightings (except bottlenose
dolphins) ranged from 10 to 60 individuals, with the
exception of a single striped dolphin that was
observed once. Calves and/or juveniles were ob-
served among all mixed-species schools. Five single-
species sightings (striped dolphins) had only adult
individuals. In all mixed-species sightings, striped
dolphins were always and by far the most abundant
species of the sighting (Table 2). In two-species
sightings, the common dolphins comprised 7-20%
of the total group. The ratio of striped to common
dolphins ranged from 4.5:1 to 11:1. In all three-
species sightings, a single Risso’s dolphin was

Table 2. Species proportions and ratios for the seven mixed-species sightings. Proportions are given in numbers of
individuals and percentages in parenthesis. For sightings with min/max group size estimates, species ratios were calculated
using the average group size.

Ratio
Total no. Stenella coeruleoalba Delphinus delphis Grampus griseus (Sc:Dd:Gg)
10 7 (70 %) 2 (20 %) 1 (10 %) 7:2:1
20 18 (90 %) 1(5 %) 1(5 %) 18:1:1
12 11 (92 %) 1(8 %) - 11:1
21 18 (86 %) 3 (14 %) - 6:1
15-18 12-15 (80-83 %) 3 (17-20 %) - 4.5:1
55-60 51-56 (85-95 %) 4-8 (7-15 %) - 8.9:1
31-35 26-30 (84-86 %) 5(14-16 %) - 5.6:1
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observed among the striped and common dolphins.
Visual observations in the field, confirmed later by
photo-identification techniques, showed that the
Risso’s dolphins were two different individuals.
Using as criteria the number of, and distance be-
tween, scar lines both Risso’s had many tooth scars
clearly originating from small delphinids (presum-
ably striped or common dolphins) and only a few
tooth scars from Risso’s dolphins (Fig. 2a, 2b).
No single-species Risso’s or common dolphin
groups have been observed in the Gulf of Corinth
to date.

Behaviour between Species

A single two-species sighting and two three-species
mixed sightings were analyzed from videotapes.
Twelve visible behaviours were observed and tallied
for each video sequence (Table 3). In most cases,
the species performing the behaviour was recogniz-
able. In the two three-species sightings, the majority
of interactions occurred between the Risso’s dol-
phin and either short-beaked common dolphins or
striped dolphins, or both (Fig. 3). Most interesting
was the longer sequence where the Risso’s dolphin
was observed clearly focusing on the single short-
beaked common dolphin. Other interesting features
of this sequence included (1) the Risso’s dolphin
usually positioned itself behind the group, and
usually directly behind the short-beaked common
dolphin in the larger striped dolphin group, (2) the
Risso’s dolphin actively chased, herded, and led the
short-beaked common dolphin back to the boat, (3)
the short-beaked common dolphin swam below the
Risso’s dolphin after herding, and (4) the Risso’s
dolphin chased the striped dolphin after the striped
dolphin and the short-beaked common dolphin
were observed charging each other. Some of these
behaviours could be interpreted as potentially ag-
gressive or playful. In addition, many coordinating
behaviours, such as synchronized swims (Fig. 3)
and surfacings were observed between species.

Discussion

The GOC is a unique body of water and contains a
unique mixture of pelagic and coastal sympatric
dolphin species. Due to its deep waters, the steep
slopes along its coasts, the systematic occurrence of
wind-driven upwelling currents (Lascaratos et al.,
1989), and the entrance of waters from the Ionian
Sea, the GOC shows some characteristics of an
open sea although it is an isolated gulf. This could
explain why a purely pelagic cetacean species (the
striped dolphin) and a species which usually occur
in the deep waters of the continental slope (the
Risso’s dolphins) inhabit the waters of the GOC.
The dolphin sighting frequency (0.043 sightings/
km) that werecorded in the GOClis very high compared

to those recorded in the neighboring coastal and
pelagic Tonian Sea. After conversion to the same
units, Politi et al. (1994) reported 0.017
sightings/km for striped dolphins in the pelagic
waters of the north Ionian Sea and 0.021
sightings/km for a coastal area inhabited by resi-
dent short-beaked common dolphins and bottle-
nose dolphins. Frantzis et al. (unpublished data)
recorded 0.022 sightings/km for these two species in
the Gulf of Patras and the neighboring islands.
High sighting frequencies for dolphins in the GOC
might indicate an important production of fish
and/or squid. Papaconstantinou (1986) compared
the GOC with neighboring seas and reported
trawler catches of demersal fish significantly higher
than in the Gulf of Patras and the Ionian Sea.
Although no data exist regarding pelagic fish and
squid, abundance of prey is in accordance with the
presence of other pelagic predators, such as large
sharks and albacore (Thunnus alalunga) observed
during our surveys in the GOC. It is worth noting
that once, during our surveys, we observed a school
of albacore in close association with a school of
15-18 striped and common dolphins for more than
half an hour.

Mixed-species dolphin groups in the GOC
account for 35 % of all groups (mixed and single-
species) composed of striped dolphins. The only
sightings of short-beaked common dolphins or
Risso’s dolphins were in these mixed groups, in
which they were always and by far the minority
species present. To date, this seems to be the norm
in the GOC, since: (a) single-species groups of these
two species have not been observed during the
present study, nor in the recent surveys in summer
2001 (Frantzis & Paximadis, unpublished data),
and (b) the GOC is a relatively small and closed
sea area that we have covered many times by our
surveys. With the available data, it is impossible to
say whether this is the result of a decline or not. It
has to be noted however, that evidence of rarefac-
tion has been recently recorded for a resident short-
beaked common dolphin community in the
neighboring waters of the Ionian Sea (Politi &
Bearzi, 2001). Besides, this species faced a dramatic
decline in numbers during the last three or four
decades and almost completely disappeared from
large portions of its former range in the western
Mediterranean Sea (Notarbartolo di Sciara &
Gordon, 1997; Forcada & Hammond, 1998).

Sympatric short-beaked common and striped
dolphins have been observed to form mixed groups
in two more areas of the Mediterranean Sea. (Table
4). In the Alboran Sea (western Mediterranean),
where common dolphins are still abundant, mixed
groups account for 17 % of common dolphin sight-
ings (Garcia et al., 2000). In all these mixed groups
striped and common dolphins never include
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Figure 2. Tooth scars on the skin of Risso’s dolphins encountered. (a) The two types of scars that
have been observed are magnified in the smaller photos at the bottom right. Scars originating from
interactions with small delphinids, presumably striped or common dolphins (Sc or Dd), look like
rake marks and typically consist of 5-15 closely spaced, thin, parallel lines (left). Scars originating
from Risso’s dolphins (Gg) consist of 1-2 longer and thicker, parallel or crossing lines, with white
contour and a darker inner area (right). Such tooth scars are typically found on single-species Risso’s
dolphin groups. (b) A high number of scars provoked by small delphinids and only a few tooth scars
from Risso’s dolphins have been observed on the skin of Risso’s dolphins. The left side of the head
area is shown in the photo.



193

Mixed-species dolphin groups in the Gulf of Corinth, Mediterranean Sea

*snasdd sndwpany 130y siydjap snuydiaq :p( ‘0qLoaNI03 DU IS

—_
—
o
—

I I 0 9 ¢ 0 T

e
—

s101ABY3q [€10],

19'IU02 Jediskyd

yinow uadQ

sseyD

mojjod

dea]

adreyn

WIMS pautaAu]

wny pazinoIyduig

dejs jref

Juroejins paziuoIyoukg

wims [a[[ered

Suipumog
Inolaeyag

80 o1 yinow uado 2§
s1ay10 saseys 8o
s1ay10 smojjoj &9

80 oy wims “aur pq

Tooocoooo——Ooo o~
COoOO0OOoO OO —~O0OC0CO OO
M= OO O MNO -
—_—_ O OO0 == = On
TOOOOOoOO~OOCOOo oo
[= R =N = I e ]
OO0 O TO OO0 o~
—_ NN T oo —

(=N =T
—_0 o
coo
—_—
~No o
(==
~No o

syuawwo) paArsAo paps paBo osBo 8o pa os parsAO pars pafn 9B 8o pa 95 s AuO Suiaeyaq sapads

3o/pars 8p/pass raps 1wasaxd sawadg
uw o] uw g uw g 0apia Jo ydua]
L6ILIVY L6ILITL L6ILIF areq

sBuny8is paxiw saroads-2a1y1 omy pue Bunysis satoads-omi auo JuLinp paplodsal saduanbas 0apla 22141 10J palj[el puE PaAlasqO aJam 1BY] SInolaeyag ' IqEL



194 Alexandros Frantzis and Denise L. Herzing

Figure 3. Synchronized swim of two striped dolphins, one short-beaked common dolphin (top
middle), and one Risso’s dolphin (top right), during a three-species sighting.

individuals of the other species in their small single-
species sub-groups consisting of 10-20 individuals
(Forcada et al., 1994; Cafiadas & Sagarminaga,
pers. comm.), with the exception of one rare
interspecific adult-calf pair observed (Cafiadas &
Sagarminaga, pers. comm.). Moreover, no signifi-
cant differences between the number of striped
dolphins and the number of common dolphins
have been recorded within these mixed groups
(Garcfa et al., 2000). In the Archipelago Pontino-
Campano of the southern Tyrrhenian Sea (central
Mediterranean), where common dolphins are much
less abundant than in the Alboran Sea, mixed
groups with striped dolphins account for 25 % of all
common dolphin sightings (Mussi, pers. comm.). In
that area the common dolphins appear in three

possible states: (a) as single or few individuals
among groups of striped dolphins, (b) as a mixed
group of about 80 common dolphins mixing with
about 200 striped dolphins, and (c) as a single-
species dolphin group of about 80 individuals
(Mussi, pers. comm.). This group of about 80
common dolphins is encountered every year since
1997, either alone, or in mixed groups, and seems to
be always the same according to preliminary photo-
identification results (Mussi, pers. comm.). If we
consider the data from all three Mediterranean
areas where mixed groups of striped and common
dolphins have been observed, the factors that seem
to determine the kind and degree of association and
interaction between these two species are: (1) the
relative abundance of each species, (2) the capacity

Table 4. Percentages of mixed groups composed of short-beaked common dolphins and striped dolphins in three different
areas of the Mediterranean Sea. The column ‘total sightings of Sc and Dd’ represents the total of mixed-species plus

single-species groups composed of either of the two species.

Total sightings Single-species

Sea area

Mixed-species

Mixed / Total ..
Data origin

of Sc and Dd Dd sightings Sc+Dd sightings  Dd sightings %
Alboran Sea 1073 392 (37%) 78 (7%) 17% Garcia et al., 2000
S. Tyrrhenian Sea 366 41 (11%) 14 (4%) 25% Mussi, pers. comm.
Gulf of Corinth 20 0 (0%) 7 (35%) 100% This work

Dd: Delphinus delphis, Sc: Stenella coeruleoalba.
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of common dolphins to form single-species groups,
and (3) the potential dependence of common
dolphins on striped dolphins, when the former
cannot form single-species groups. The three
Mediterranean areas examined (Alboran Sea,
southern Tyrrhenian Sea, and Gulf of Corinth)
seem to belong to a gradient of decreasing relative
abundance of common dolphins. Whenever the
number of common dolphins is high enough to
allow the formation of large single-species groups,
then this species occur in both situations of single-
species groups and mixed groups of single-species
sub-groups (Alboran Sea). As their number de-
creases, some small common dolphin groups start
to depend on striped dolphins and move to mixed
groups, while others can still maintain their single-
species group, which temporarily mix with striped
dolphins (southern Tyrrhenian Sea). With further
decrease, we can assume that the ratio of mixed/
single-species groups of common dolphins encoun-
tered gets higher until it reaches a maximum, when
no single-species groups can be formed anymore.
This seems to be the actual situation in the GOC
either as the result of a decline or not.

Mixed-species behaviour for a multitude of
species within the family Delphinidae have been
observed, including two species of pelagic dolphins
(S. longirostris and S. attenuata) during foraging
in the Eastern Tropical Pacific (Perrin et al., 1973)
and during social and rest behaviour in Hawaii
(K. Marten, pers. comm.), and sympatric Atlantic
spotted dolphins and bottlenose dolphins, during
foraging, traveling, play, alloparenting, and aggres-
sion in the Bahamas (Herzing & Johnson, 1997).
In the family Monodontidae aggressive behaviour
between narwhals and belugas has been observed
(Orr & Harwood, 1998). Long-term associations of
lone individuals of one species with groups of a
second species have been observed repeatedly.
These include a lone short-beaked common dolphin
with bottlenose dolphins during alloparental behav-
iour in the northern Adriatic Sea (Bearzi, 1997), a
short-beaked common dolphin calf with striped
dolphins in the southern Tyrrhenian Sea (Mussi,
pers. comm,), a calf striped dolphin with short-
beaked common dolphins in the Alboran Sea
(Canadas & Sagarminaga, pers. comm.), a young
spinner dolphin with bottlenose dolphins in Tahiti
(M. Poole, pers. com.), and a lone long-finned
pilot whale with Atlantic white-sided dolphins
in the Gulf of Maine (Baraff & Asmutis-Silvia,
1998). Non predator-prey mixed-species inter-
actions be-tween: (1) Families Delphinidae and
Phocoenidae (Stacey & Baird, 1991; Ross &
Wilson, 1996), (2) Families Delphinidae and
Physeteridae (Weller et al, 1996), and (3) odon-
tocetes and mysticetes (Shelden er al., 1995) also
have been observed.

The presence and interaction of two separate
individual Risso’s dolphins with two smaller dol-
phin species in the GOC-as indicated by inter-
specific rake marks on the Risso’s dolphins and the
behaviours observed—is strikingly similar to some
of the behavioural patterns and size relationships
between the larger bottlenose dolphins and smaller
spotted dolphins in the Bahamas. First, the large
size of Risso’s dolphins may allow physical domi-
nation during chasing and herding of the smaller
striped/common dolphins in the GOC as it does
with bottlenose dolphins in the Bahamas that
harass smaller spotted dolphins. Second, the ratios
of Risso’s dolphin to striped/common, or common
to striped dolphin, could indicate behavioural
mechanisms at work. In the Bahamas, the ratio of
spotted dolphins to bottlenose dolphins usually
determines the behavioural outcome of an interac-
tion. When there are less than six spotted dolphins
to one bottlenose dolphin, the latter dominates and
threatens. If the ratio is > 6:1, the spotted dolphins
succeed in chasing the bottlenose dolphins away
and gaining stability within their group (Herzing &
Johnson, 1997). The idea that two or three, sym-
patric species interact on a regular and perhaps
intimate basis is gaining evidence as field workers
access previously unstudied populations. Risso's
dolphins have been observed in aggressive interac-
tions at least with long-finned pilot whales (Shane,
1995). However, it is not known whether the indi-
vidual Risso's dolphins found in the GOC mixed-
species groups are an anomaly and loners, or if they
often meet and associate with their conspecifics in
or out of the GOC.

Hybridization is a potential issue when two sym-
patric cetacean species interact on such an intimate
level. It remains to be seen if behavioural isolation
mechanisms are sufficient to keep sympatric species
that occasionally live in mixed groups, as separate
species. Although difficult to document in the wild,
many hybrids (a few fertile) have been observed
in captivity with Tursiops partners (Sylvestre &
Tasaka, 1985). In free-ranging mysticetes, a fertile
hybrid between a blue and fin whale has also been
documented (Arnason et al., 1991). Recent work by
LeDuc et al. (1999) showed that the striped and
common dolphins are closer taxonomically than
previously believed. We have observed unusual
pigmentation patterns on some short-beaked com-
mon dolphins in the GOC, very different from
forms described by Heyning & Perrin 1994 and
Perrin et al., 1995 (e.g. yellowish thoracic patch
confined in a very limited area starting well behind
the eyes, at the level of the flippers). Unusual
pigmentation patterns were also observed on some
striped dolphins (e.g. pale gray flank field absent
or limited and similar in shape to the yellowish
thoracic patch of common dolphins and hourglass
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pattern on sides). Such intermediate, between the
typical ones for these species, pigmentation patterns
do not necessarily imply hybridization, especially
for striped dolphins, for which varying
pigmentation patterns have been recorded in the
Mediterranean Sea (Acquarone & Notarbartolo di
Sciara, 1992). However, it would be interesting to
check the hypothesis of potential hybridization
among these dolphins, through the uninvasive
method of skin swabbing (Dawn Harlin et al., 1999)
and subsequent genetic analyses of skin samples.

To the best of our knowledge, striped dolphins,
short-beaked common dolphins, and Risso’s dol-
phins had been observed only once in mixed groups
in the wild until now (Mangels & Gerrodette 1994).
Our work shows that interspecific interactions
between these three dolphin species are common
and complex in the particular environment of the
GOC. Due to the presence of all four common
Mediterranean dolphin species in a relatively lim-
ited sea area, the GOC is an excellent natural
laboratory for the study of their comparative ecol-
ogy and the behavioural interactions among them.
In addition, the GOC offers a rare opportunity
to follow and study a population unit of striped
dolphins, with methods (such as the photo-
identification) that are practically impossible to
apply in the open sea.

Acknowledgments

We are particularly grateful to George Paximadis
for his invaluable help and participation to all sur-
veys in the GOC. We thank Prof. G. Verriopoulos
for providing and steering his sailing boat for the
needs of the 1995 and 1997 surveys and for hosting
the research team in the University of Athens
during the above period. We thank Gilda Hassidis
and Evanthia Karpouzli for their participation and
help in the fieldwork of 1997. Special thanks to
Anna Cafiadas, Ricardo Sagarminaga and Barbara
Mussi for their personal communications. We also
thank all those who have contributed with ideas
and information through the Marmam list, after a
relevant message sent in 1997.

Literature Cited

Acquarone, M., & Notarbartolo di Sciara, G. (1992)
Pigmentation patterns of the striped dolphin,
Stenella coeruleoalba, (meyen, 1833) in the Central
Mediterranean Sea. In: P. G. H. Evans (ed.) European
Research on Cetaceans 6, pp. 203-205. European
Cetacean Society: Cambridge.

Arnason, U., Spilliaert, R., Palsdottir, A. & Arnason, A.
(1991) Molecular identification of hybrids between the
two largest whale species, the blue whale (Balaenoptera
musculus) and the fin whale (B. physalus). Hereditas
115, 183-189.

Baraff, L. S. & Asmutis-Silvia, R. A. (1998) Long-term
association of an individual long-finned pilot whale and
Atlantic white-sided dolphins. Mar. Mam. Sci. 14,
155-161.

Bearzi, G. (1997) A "remnant" common dolphin observed
in association with bottlenose dolphins in the Kvarneric
(northern Adriatic Sea). In: P. G. H. Evans (ed.)
European Research on Cetaceans 10,pp.204. European
Cetacean Society: Kiel.

Bloch, D. & Lockyer C. (1988) Killer whales (Orcinus
orca) in Faroese waters. Rit Fiskideildar 11, 55-64.

Caldwell, M. C., Hall, N. R. & Caldwell, D. K. (1971)
Ability of an Atlantic bottlenose dolphin to discrimi-
nate between, and potentially identify to individual,
the whistles of another species, the spotted dolphin.
Cetology 6, 1-6.

Carretta, J. V. & Forney, K. A. (1993) Report of the two
aerial surveys for marine mammals in California
coastal waters utilizing a NOAA DeHavilland twin
otter aircraft March 9-April 7 and February 8-April 6,
1992. NOAA Technical Memorandum NMFS-SWFSC-
185, La Jolla, California. 77 pp.

Carretta, J. V., Forney, K. A. & Barlow, J. (1995) Report
of 1993-1994 marine mammal aerial surveys conducted
within the U.S. Navy outer sea test range off southern
California. NOAA Technical Memorandum NMFS-
SWFSC-217, La Jolla, California. 90 pp.

Corkeron, P. J. (1990) Aspects of the behavioral ecology
of inshore dolphins Tursiops truncatus and Sousa chin-
ensis in Moreton Bay, Australia. In: S. Leatherwood &
R. R. Reeves (eds) The Bottlenose Dolphin, pp. 285-
294. Academic Press: San Diego.

Dawn Harlin, A., Wiirsig, B., Baker C.S. & Tim, M.
(1999). Skin swabbing for genetic analysis: application
to dusky dolphins (Lagenorhynchus obscurus). Mar.
Mam. Sci. 15, 409-425.

Fagan, R. (1981) Animal Play Behavior. Oxford Univ.
Press: Oxford.

Forcada, J., Aguilar, A., Hammond, P., Pastor, X. &
Aguilar, R. (1994). Distribution and numbers of striped
dolphins in the western Mediterranean Sea after the
1990 epizootic outbreak. Mar. Mam. Sci. 10, 137-150.

Forcada, J. & Hammond, P. (1998). Geographical vari-
ation in abundance of striped and common dolphins of
the western Mediterranean. J. Sea Res. 39, 313-325.

Garcia, S., Knouse, D., Sagarminaga, R. & Canadas, A.
(2000) An insight on the biological significance of
mixed groups of common dolphins (Delphinus delphis)
and striped dolphins (Stenella coeruleoalba) in the
Alboran Sea. In: P. G. H. Evans, R. Pitt-Aiken & E.
Rogan (eds) European Research on Cetaceans 14, pp.
135-137. European Cetacean Society: Rome.

Herzing, D. L. & Johnson, C. M. (1997) Interspecific
interactions between Atlantic spotted dolphins (Stenella
frontalis) and bottlenose dolphins (Tursiops truncatus)
in the Bahamas, 1985-1995. Aquatic Mammals 23,
85-99.

Heyning, J. E. & Perrin, W. F. (1994) Evidence for two
species of common dolphins (Genus Delphinus) from
the Eastern North Pacific. Contr. Sci. 442, 1-35.

Hill, P. S. & Barlow, J. (1992) Report of a marine
mammal survey of the California coast aboard the



Mixed-species dolphin groups in the Gulf of Corinth, Mediterranean Sea 197

research vessel McArthur July 28-November 5, 1991.
NOAA Technical Memorandum NMFS-SWFSC-169,
La Jolla, California. 103 pp.

Jefferson, T. A., Stacey, P. J. & Baird, R. W. (1991) A
review of killer whale interactions with other marine
mammals: predation to co-existence. Mammal Rev. 21,
151-180.

Karczmarski, L., Thornton, M. & Cockcroft, V. G. (1997)
Description of selected behaviours of humpback dol-
phins Sousa chinensis. Aquatic Mammals 23, 127-133.

Klein, L. L. & Klein, D. J. (1973) Observations on two
types of neotropical primate intertaxa associations. Am.
J. Phys. Anthropol. 38, 649-654.

Lascaratos, A., Salusti, E. & Papageorgaki, G. (1989)
Wind induced upwellings and currents in the gulfs
of Patras Nafpaktos and Korinthos, western Hellas.
Oceanol. Acta 12, 159-164.

LeDuc, R. G., Perrin, W. F. & Dizon, A. E. (1999)
Phylogenetic relationships among the Delphinid
cetaceans based on full cytochrome B sequences. Mar.
Mam. Sci. 15(3), 619-648.

Lockyer, C. (1990) Review of incidents involving wild,
sociable dolphin, worldwide. In: S. Leatherwood and
R. R. Reeves (eds.) The Bottlenose Dolphin , pp. 337-
354. Academic Press: San Diego.

Mangels, K. F. & Gerrodette, T. (1994) Report of ceta-
cean sightings during a marine mammal survey in the
eastern Pacific Ocean and the Gulf of California aboard
the NOAA ships McArthur and David Starr Jordan
July 28-November 6, 1993. NOAA Technical Memor-
andum NMFS-SWFSC-211, La Jolla, California.

88 pp.

Norris, K. S. & Prescott, J. H. (1961) Observations on
pacific cetaceans of California and Mexican waters.
Univ. Calif. Publ. Zool. 63, 291-402.

Notarbartolo di Sciara, G. & Gordon, J. (1997). Bio-
acoustics: A tool for the conservation of cetaceans in
the Mediterranean Sea. Mar. Fresh. Behav. Physiol. 30,
125-146.

Orr, J. R. & Harwood, L. A. (1998) Possible aggressive
behavior between a narwhal (Monodon monoceros) and
a beluga (Delphinapterus leucas). Mar. Mam. Sci. 14,
182-185.

Papaconstantinou, C. (1986) The ichthiofauna of
Korinthiakos and Patraikos Gulfs and the Ionian Sea.
Biol. Gallo-Hell. 12, 229-236.

Perrin, W. F., Warner, R. R., Fiscus, C. H. & Holts, D. B.
(1973) Stomach contents of porpoise, Stenella spp. and
yellowfin tuna, Thunnus albacores, in mixed species
aggregations. Fish. Bull. 71, 1077-1092.

Perrin, W. F., Armstrong W. A., Baker, A. N., Barlow, J.,
Benson, S. R., Collet, A. S., Cotton, J. M., Everhart,
D. M., Mellon, R. M., Miller, S. K., Philbrick, V.,
Quan, J. L. & Rodriguez, H. R. L. (1995) An anoma-
lously pigmented form of the short beaked common
dolphin (Delphinus delphis) from the Southwestern
Pacific, Eastern Pacific, and Eastern Atlantic. Mar.
Mam. Sci. 11, 241-247.

Politi, E., Airoldi, S. & Notarbartolo di Sciara, G. (1994)
A preliminary study of the ecology of cetaceans in the
waters adjacent to Greek Ionian Islands. In: P. G. H.
Evans (ed.) European Research on Cetaceans 8, pp.111-
115. European Cetacean Society: Lugano.

Politi, E. & Bearzi, G. (2001). Evidence of rarefaction for
a coastal common dolphin community in the eastern
Ionian Sea. In: European Research on Cetaceans 15.
European Cetacean Society: Rome, in press.

Ross, H. M. & Wilson, B. (1996) Violent interactions
between bottlenose dolphins and harbour porpoises.
Proc. R. Soc. Lond. B. 263, 283-286.

Sayman, G. S. & Tayler, C. K. (1973) Social organization
of inshore dolphins (Tursiops aduncus and Sousa sp.) in
the Indian Ocean. J. Mammal. 54, 993-996.

Shane, S. H. (1995) Relationship between pilot whales and
Rissos' dolphins at Santa Catalina Island, California,
USA. Mar. Ecol. Prog. Ser. 123, 5-11.

Shelden, K. E. W., Baldridge, A. A. & Withrow, D. E.
(1995). Observations of Risso's dolphins, Grampus
griseus with gray whales, Eschrichtius robustus. Mar.
Mam. Sci. 11, 231-240.

Stacey, P. J. & Baird, R. W. (1991) Status of the Pacific
white-sided dolphin, Lagenorhynchus obliquidens, in
Canada. Can. Field-Nat. 105, 219-232.

Struhsaker, T. T. & Leland, L. (1979) Socioecology of five
sympatric monkey species in the Kibale forest, Uganda.
Adv. Study Behav. 9, 159-228.

Struhsaker, T. T. (1981) Polyspecific association among
tropical rainforest primates. Z. Tierpsychol. 57,268-304.

Sylvestre, J. P., & Tasaka, S. (1985) On the inter-
generic hybrids in cetaceans. Aquatic Mammals 11,
101-108.

Terborgh, J. (1983) Five New World primates: a study in
comparative ecology. Princeton Univ. Press: Princeton.

Terry, R. P. (1984) Intergeneric behavior between Sotalia
Sfluviatilis guianensis and Tursiops truncatus in captivity.
Z. Saugetierkunde 49, 290-299.

Waser, P. M. (1982) Primate polyspecific associations: Do
they occur by chance? Anim. Behav. 30, 1-8.

Waser, P. M. (1987) Interactions among primate species.
In: B. B. Smuts, D. L. Cheney, R. M. Seyfarth, R. W.
Wrangham & T. T. Struhsaker (eds) Primate Societies
pp- 210-226. University of Chicago Press: Chicago and
London.

Weller, D. W., Wiirsig, B., Whitehead, H., Norris, J. C.,
Lynn, S. K., Davis, R. W., Clauss, N. & Brown, P.
(1996) Observations of an interaction between sperm
whales and short-finned pilot whales in the Gulf of
Mexico. Mar. Mam. Sci. 12, 588-594.

Wood, F. G. (1953) Underwater sound production and
concurrent behavior of captive porpoises, Tursiops
truncatus and Stenella plagiodon. Bull. Mar. Sci. Gulf
and Caribbean 3, 120-133.

Wiirsig, B. & Wiirsig M. (1980) Behavior and ecology of
dusky porpoises, Lagenorhynchus obscurus, in the
South Atlantic. Fish. Bull. 77, 871-890.



