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ABSTRACT

The results of a medivm-term survey of coetaccans in the contral
Tyrehenian Sea, the first ever all-vear-round one 1o be made in the
Mediterranean, are reported, Individuals of Balaenopterd sp. were
sighted throughout the vear, although with significant seasonal dif-
ferences, in agreement with the hypothesis of a resident population
making seasonal migrations around, but remaining inside the
Mediterranean Sca. Striped dolphins (Sfenelfa coerwleaalba), the
most frequently observed species, are present all year round with no
significant seasonal differences. Some observations on the presence
and group structure of bottlenose dolphins [ Tursiops trancatus) and
Cuvier's beaked whale (Zghins cavirostiis) are reported. Individuals
of four other species (Physeter macrocefbalus, Gramfius griseus,
crioficepbala melaena and Delpbings delpbis) were also sighted.
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INTRODUCTION

Research on the cetological fauna in the Mediterranean
Sea has begun only recently by studying both strandings
(sce reports in «Centro Studi Cetaceis, in «Atti Soc. it. Sci,
nat., Mus. civ. Stor. nat. Milanos 1987, 1988, 1990, 1991,
1992) and direct sightings at sca (¢.g., Giordano, 1983;
Gannier & Gannier, 1989, 1990, 1992, Notarbartolo di
Sciara et al., 1993; Forcada e al., 1994), Nevertheless, no
extensive research at sca had been conducted all year
long up o now, the surveys being usually carried out in
summer, although a few occasional observations had
been made in winter in the Corsican-Ligurian Sca
(Palazzoli, 1983; Giordano, 1984; Gannier & Gannier,
1993). Generally speaking, winter stranding frequencies
are affected by local meteorological and sea conditions,
as well as by occasional diseases and the efficiency of the
loeal survey network,

The abundance, distribution, and seasonality of the
Mediterranean cetological species is still very poorly
known. For example, the presence of Balaenoplera
physalus all year long is still debated and some authors
consider the specimens as coming from the Arlantic
population only in the summer season (Duguy & Vallon,
1977; Viale, 1981). On the contrary, Marini ef al, (1592h)
hypothesized the existence of a relatively isolated stock
(sensu IWC, 1977) of fin whale in the Mediterranean Sea.
This hypothesis seems 1o be supported by recent results
about the difference in genetic characteristics between
Mediterranean and Atlantic specimens (Bérubé et al., ab-
stract in «Symposium on Marine Mammal Geneticss, La
Jolla, California, 23-24 September 1994).

In particular, the Tyrrhenian Sea has been very poorly
investigated during sighting cruises, on account of the
supposed ‘shortage’ of cetaceans in that area. To obtain
data and relatve abundance about their presence there, a
sighting survey was carried out over three years, twice a
week, and in all seasons. The aims of the research were:
1) to identify the most common species in the central
Tyrrhenian Sea; 2) o determine any seasonal differences
in the presence of the species; 3) to observe the
distribution of the cetaceans in relation to the distance
from the coast, the morphology of the sea-bottom and
the trophic conditions of the sea; 4) to establish roughly
the size of the populations of the most frequent species;
5) to study the behaviour of the animals related to the
presence of large ships; 0) to test a sighting methodology
and a data analysis system that could be used also in
other similar researches.

In this article, the results concerning the first three
points are reported; most of the work done in the first
year consisted of testing and calibrating the chosen
methodologies and materials. Results and evaluations
about quantitative analyses of the genus Balaenopiera
will be reported in a forthcoming paper, because of the
complexity of the matter, while results concerning the
point 3) with regard to Stenella coeruleoalba have
already been reported (Angradi et al, 1993). Obser-



382

vations about the testing of the methods (point 6, above)
will be briefly discussed here,

MATERIALS AND METHODS

Two hundred and forty-seven crossings were made from Septem-
ber 1989 1o Seprember 1992 between the harbours of Civitavecchia
(north of Rome) and of Golfo Aranci {on the northeastern coast of
Sardinia} and back (Fig. 1) on board the ferries of the National
Railways. The crossing is about 120 nautical miles (nm) and takes
about seven hours. Inall, more than 29 000 nm were covered during
more than 1 700 hours of observation, A couple of skilled observers
inspected the area 360° arcund the ship: the observations were
carricd out from decks 11-15 m above sea level. The cruising specd
of the ferries was between 15 and 18 knots.

Crossings and observations were carried out in all weather con-
ditions: in the present paper, only the trips made in wind conditions
equal to or lower than force 3 (Beaufort scale) for at least 75% of the
crossing are considered. In view of this, the number of considercd
trips is 191 (1374 hours of observation), over more than 23 000 nm,
Observations were usually carricd out with the naked cye and the
sightings were confirmed by 12x50 binoculars. During the crossings,
sea and weather conditions were recorded; sighting positions were
taken from the GPS (Global Positioning System) of the ferry, The size
of groups, the presence of juveniles and some notes on the
behaviour of the spotted animals were recorded, too. Chi-sguare and
Kruskall-Wallis tests were used to apalyse the spatial and remporal
distribution of Balaenaptera sp. and Srenella coertleoalba. To fur-
ther investigate the geographic distribution of those animals, the
transcct was divided into six segments: two of them (sAs and «Fs)
coincide with the contingntal shelf (maximum depth 200 m), while
the others («Bs, «Cs, +D= and «E=) are 24 nm long, with an average
depth, respectively, of 961 m, 1281 m, 1021 m, and 700 m (Fig. 1).

RESULTS

Relative abundance of the species

Dwring the whole period of the research, 851 sightings,
involving nine species of cetaceans, were recorded
(Table I, Fig. 2). Of these sightings, 21.12% were of non-
identified (NIc) cetaceans: these animals were classified as

L. MARINI, C. CONSIGLIO, A. M. ANGRADI, ef alif

«small» (90 sightings), «smediums (19 sightings) and «arges
(9 sightings), but on 62 occasions we were unable even to
evaluate their size (NI). Out of the total, 747 sightings
were recorded during trips carried out in fair sea and
weather conditions (see abowve) and this reduction in
number affects most of all the more common species.
Sightings of Stenella coeruleoalba and of Balaenoplera
sp. were, respectively, 375 (50.20%) and 116 (15.52% of
those recorded in favourable conditions).

Analysis of the data concerning each species

Balaenoptera sp. — It was often very difficult to deter-
mine the exact species of the large baleen whales, as the
different species (for the Mediterranean, 8. pbysalus, B.
borealis, and B. acutorostrata) are very similar 1o each
other when seen from afar, and only rarely were we able
to observe the animals quite close. However, when
carcful observation was possible, the animals were
always seen o belong to the B. physalus specics. This is
the only frequent species among the baleen whales o
strand along the Mediterranean coasts and to have been
observed during other surveys: B, acutorostrata is much
smaller than B. physalus, and B. borealis is extremely
rare in the Mediterranean (only one stranding along the
Spanish coast, Casinos & Filella, 1977). In this perspec-
tive, most of the observed animals can be considered as
B. pbysalus: in any case, if individuals of other species
were observed, the component can be neglected for our
purposes. Out of 123 sightings, 20 were of lone animals,
23 of couples, and 8 of groups composed of three
animals: only on two occasions was the size of the group
larger than three (11 and 6 individuals) (Table II). Calves
were observed only in October 1989 (twice) and in May
1991. Five times, in January and June 1990, September
1991, and January and August 1992, some individuals
were seen breaching (see Marini et al., 1996). Balaenop-
tera sp. was observed during all the months (Fig. 3): the
Kruskall-Wallis test shows highly significant (P = 0.0002)

Fig. 1 - The research area and the transect in the central
Tyrrhenian Sea.
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Tasre I - Toval sightings of cetaceans during the 1989-1992 survey in the central Tyrrhenian Sea.

Toips  f£c Tt  Bd, Ggp Ze Gm  Pm B aNI_ mNl NI ] Total sightings per year
Sep 89 2 &
Ot 89 2 15 2 3 4 | 2
Now B9 10 23 I | 1 p: 1 L
Dec 89 7 14 1 1 1 2z 1
Jan. 90 9 a3 1 4 | s
Feh.90 7 12 4 4 I 4
Mar. 5 8 14 F] 4 1 I 1
Apr .90 8 14 3 5 4 | 3
May 20 [{H] v 4 1 12 9 1 I 4
Jun 90 % 28 1 T 2 1 5
Jul9n Lo il 3 1 9 T | 6
Aug S % 5 2 1 £ L a
S 20 ¥ 7 I 7 | 1 1 1st year
Total 1st vear D35 17 3 b p 0 0 62 44 5 7 37 415
LS R b 15 I I | & 3 1 4
Nowv.tH] 5 B 1
Drec. 90 4 ] 1 2 1 L 1
Jan 91 f 4 4 1 1 1
Feb.21 4 3 1
Mar.91 6 E 1 1 z
Apr.9] 4 12 1 i 5 1
May 21 L] 15 3 I 1 4 1 1
S 91 7 12 1 1 3 1 1
Jul 51 6 B 1 2 5 3
Aug 21 ] 14 3 1 &
Sep. 01| 5 15 2 1 1 Znd year
Total Znd vear ] 114 1O L 2 2 2 3 16 3 2 14 207
Ch1.91 4 3 2 1 3 1
MNov.91 & 4 1 I &
Dec 91 4 § 4 L a 1
Jan. %2 B 4 1 F] 1
Feb.92 9 18 1 | L 4 2 1
Mar.92 5 12 2 1
Apr.92 % B 1 1 2 3 3
May 92 T 11 4 I I I i F;
Jun. 92 1o 21 K] J ] 2 i
Jul.92 3 9 3 I F3 4
Ang 2 % 10 3 [ | q 1 1
Sep.92 4 4 1 i 1 3 1 Jrd year
Total 3rd vear 79 19 23 3 4 & 1] 3 0 30 11 0 11 229
Orverall total of 2ightings
Orverall total 147 456 50 4] 14 {4 2 5 123 ™ 19 & 61 851

S.c. o Stenella coerulesalba
T.r.: Tursiops truncatus
Lid.: Delphinus delphis
Crg.: Gramprs griseus

B. sp.: Balaenoptera sp.
£.e.: Ziphius cavirastris

interseasonal differences, with maximum values in April-
May and minimum ones from November to March, A
secondary peak in the number of sightings can be observ-
ed during the period September-October. In the first
year, a maximum in the presence was observed during
the summer. The slightly significant difference

Crm. (lnhicephala melas
Fom . Plserer macrocepholus

sMI: small-size non-identified cetaccans
mMNI: medium-size non-identified cetaceans
NI large-size non-identified cetaceans

M1 non-identified cetaceans

(P = 0.048) between the three years is due to the fairly
high number of observations recorded during the sum-
mer months of the first year, Concerning the spatial
distribution, Balaenoptera sp. was observed above the
continental shelf only six times during the whole re-
scarch: the greatest number of sightings (80% of the total)
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Fig. 2 - Relative abundance of the observed species. Species not iden-
tified are denoted as «NIcs.

was recorded in «Bs, «Ce and «Dr areas and presents no
significant variations in the course of the second and
third years, while in the first year there was a significant
difference (P < (.001) berween the sightings recorded in
the «Bs and «C» areas and those in the other areas. To
evidence any shift in the use of the different areas, apart
from the continental shelf ones, a chi-square test was ap-
plied to the sightings grouped per season for each year:
the result does not show any significant difference.

Physeter macrocepbalus — We observed individuals of
this species only on rare occasions during the whole
research. Figure 4 shows the distribution of the sightings.
Four times out of five the sightings concerned a lone
animal (Table II). In August 1991, a couple was observed:
during this sighting one of the individuals was seen
breaching.

Zipbius cavirosiris — The sightings of individuals of
this species were recorded prevalently in spring and sum-

TasLe I - Group size statistics for cetaceans observed in the cen-
tral Tyrrbenian Sea during scheduled ferry crossing between 1989
and 1992,

Specics n Range X S0 SE

Balaenopiera sp. 123 i-11 1.44 1.18 011
Physeter macrocefbalug 2 1-2 1.20 0.45 .20
Ziphius cavirostris 10 1-2 1.70 0.48 0.15
Grampus griseus 19 1-9 4.95 7.92 1.81
Delphinus delplis & 1-4 2.00 1.41 (L53
Srenella coerulecalba 450 1-45 7.63 7.65 (.30
Tursiops truncalus

(Continental coast) 11 I-18 6.27 4.82 1.45
Turslops truncatus

{Sardinian coast) 33 -6 291 1.89 (.33

s, toral number of groups sighted; %, number of animals per SO,
D, standard deviation; SE, standard error of the mean.
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mer (Table I). Most of the observations were of groups of
two animals: sometimes, it was an adult (maybe a female)
with a calf, otherwise the individuals were of similar size
(see also Marini et al, 1992a) (Table II). In most cases
(60%), the animals were not frightened by the ferries,
and swam quite slowly; a low and not very substantial
blow was observed on a few occasions. Figure 4 shows
the distribution of the sightings.

Tursiops truncatus — The sightings of this species were
recorded, most of all, close o both the continental
shelves, and this confirms the coastal habitat of Tursiops
truncatus. The majority of the observations was record-
ed close to the Sardinian coast (r = 33): only 11 sightings
were reported above the peninsular shelf and 6 were ob-
served offshore. In 25 sightings, the school size ranged
from three to ten individuals: schools larger than ten in-
dividuals were observed only twice (November 1989 and
August 1992) and both times in the peninsular coastal
waters (Table 1I). Calves were observed in July, Septem-
ber, and October.

Grampus griseus — On 13 occasions out of 19, more
than two individuals per group were observed mainly
with three to six animals per group (Table I1I}; only once
was the total number greater than eight. The animals
were never frightened by the ferries and remained unin-
terested. Figure 4 shows the distribution of the sightings.

Deiphinus delphis — This species was observed less
than expected. Four times out of six, the sightings were
reported in relatively shallow areas, close to the con-
tinental slopes (Fig. 4). We observed lone animals or
small schools (four or five individuals) (Table II): twice
some animals associated with larger schools of Stenella
coerulecalba were recorded, but we were not able to
ascertain whether the two species were together only
temporarily (e.g., for feeding purposes) or not. Calves
were observed twice (July and October 1990). The in-
dividuals did not seem to be frightened by the ferries.

Stenella coeruleoalba — Sightings of individuals of 5.

coertleoalba were recorded throughout the research,
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Fig. 3 - Sightings of Balaenoptera sp. Data from three years.
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Fig. 2 - Relative abundance of the observed species. Species not iden-
tified are denoted as «Nlcs,

was recorded in «Be, «C» and «D» areas and presents no
significant variations in the course of the sccond and
third years, while in the first year there was a significant
difference (P < 0.001) between the sightings recorded in
the «B» and «C» areas and those in the other areas. To
evidence any shift in the use of the different areas, apart
from the continental shelf ones, a chi-square test was ap-
plied to the sightings grouped per season for each year:
the result does not show any significant difference.

Physeter macrocephalus — We observed individuals of
this species only on rare occasions during the whole
research. Figure 4 shows the distribution of the sightings.
Four times out of five the sightings concerned a lone
animal (Table II). In August 1991, a couple was observed:
during this sighting one of the individuals was seen
breaching,

Ziphius cavirostris — The sightings of individuals of
this species were recorded prevalently in spring and sum-

Tanre 11 - Growp size statistics for cetaceans observed in the cen-
fral Tyrrbentan Sea during scheduled ferry crossing between 989
and 1992,

Species n  Range X sD SE
Balaenopilera sp. 123 1-11 1.44 1.18 0.11
FPhyseter macrocefibalus 5 1-2 1.20 0,45 0.20
Zipphins cavivosteis 10 1-2 1.70 (.48 0.15
CrPamfines grisens 19 1-9 4.95 7.92 1.81
Dwlpphinus delfbis 4] 1-4 2.00 1.41 0.63

Stevella coernlenalba 456 1-45% 7.63 7.65 .36
Tursiofps truncalis

{Contineneal coast) 11 1-18 6.27 4.82 1.45
Tursiops truncalus
{Sardinian coast) 33 1-6 2.91 1.8% 0,33

#, wotal number of groups sighted; X, number of animals per group;
S, standard deviation; SE, standard crror of the mean
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mer (Table I). Most of the observations were of groups of
two animals: sometimes, it was an adult (maybe a female)
with a calf, otherwise the individuals were of similar size
{see also Marini et al., 1992a) (Table II). In most cases
(60%), the animals were not frightened by the ferries,
and swam quite slowly; a low and not very substantial
blow was observed on a few occasions. Figure 4 shows
the distribution of the sightings,

Tursiops truncatus — The sightings of this species were
recorded, most of all, close to both the continental
shelves, and this confirms the coastal habitat of Tursiops
truncatus. The majority of the observations was record-
ed close to the Sardinian coast (m = 33): only 11 sightings
were reported above the peninsular shelf and 6 were ob-
served offshore. In 25 sightings, the school size ranged
from three to ten individuals: schools larger than ten in-
dividuals were observed only twice (November 1989 and
August 1992) and both times in the peninsular coastal
waters (Table 11). Calves were observed in July, Septem-
ber, and October,

Grampus griseus — On 13 occasions out of 19, more
than two individuals per group were observed mainly
with three to six animals per group (Table II); only once
was the total number greater than eight. The animals
were never frightened by the ferries and remained unin-
terested. Figure 4 shows the distribution of the sightings.

Delphinus delpbis - This species was observed less
than cxpected. Four times out of six, the sightings were
reported in relatively shallow areas, close to the con-

tinental slopes (Fig. 4). We observed lone animals or

small schools (four or five individuals) (Table II): twice
some animals associated with larger schools of Stenella
coeruleoalba were recorded, but we were not able o
ascertain whether the two species were together only
temporarily (e.g., for feeding purposes) or not. Calves
were obhserved twice (July and October 1990). The in-
dividuals did not seem to be frightened by the ferries.

Stenella coeruleoalba — Sightings of individuals of 5.
coerulecalba were recorded throughour the research,
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with a higher frequency during the first year. School size
was quite varied, lone animals as well as large groups
being observed. Calves were observed in all months ex-
cept September and November 1990 and June 1991 in
the first two years: in the third year they were sighted
only in December 1991, and March, June and August
1992, The greatest number of calves was obhserved in
Aungust (first year), February (second vear) and December
and March (third year). The “attraction’ effect of the large
ship on §. coerulenalba was observed in 79.3% of the
cases (see also Angradi et al,, 1993): this made it im-
possible 10 evaluate numerically the population with
- ‘transect line’ methodology, because it would have
brought about an overestimation of the density in the
areca (see Hammond, 1986, for a review).

Striped dolphins were observed during all the seasons,
although with a slight predominance in spring and sum-
mer. Figure 5 shows the distribution of the sightings
frequencies during the three years. The Kruskall-Wallis
test does not show significant differences among the
seasons. Individuals of 8. coeruleoalba were observed
within 300 m of the ship in 73.84% of the occasions,
Morphological features of §. coerwlecalba are very
similar to those of Delphinus delpbis and the species are
fairly easily confused at great distance: so, all observed
animals whose characteristics were not sufficient to
distinguish the species were classified as «Small Non-
Identified». Because of the high percentage of sightings
of 5. coeruleoalba compared to the other species of
delphinids in this research, it seems right to include the
sightings of «5mall Non-Identifieds dolphins under those
of 8. coeruleoalba (Fig. 5). The Kruskall-Wallis test does
not show any interseasonal differences, in this case
either. Sightings of individuals of S. coeruleoalba were
recorded all along the transect, during the whole re-
search, with a minimum in the coastal waters (=A» and «F»),
this being a pelagic species. Considering the research as a
whole, the chi-square test does not show significant dif-
ferences in the spatial distribution of 8. coeruleoalba;

however, there is a slightly significant (P < 0.03) higher
presence of these animals in the western part of the tran-
sect in the first year.

DISCUSSION

This research is the first one o have been carried out
in the Mediterranean Sea outside the summer months and
in a continuous way: this enabled observation and
evaluation of the seasonal distribution of the cetological
fauna in the area. Evidently, some limit was imposed by
the kind of boats used. The speed of the ferries and the
impossibility to approach or follow the animals made it
difficult to identify small-sized species at a long distance.
Moreover, it was impossible to carry out the planned
photo identification of the individual specimens. As
reported above, the attraction to the ships’ engines for
Stenella coeruleoalba made the quantitative evaluation
of the population impossible. On the other hand, the
noise could be responsible for the scarcity of sightings of
individuals of some species, such as FPhyseter macro-
cephalus and Globicepbala melaena, that might have
been frightened. The presence of the ships does not
scem to have affected the behaviour of the other sighted
species.

Visibility from the decks was certainly suitable even
with non-ideal sea and meteorological conditions and
over long distances (up to and over 3 nm, for large-size
cetaceans). The choice of using ferry boats as a ‘platform
of opportunity’ proved very satisfactory and useful for
other researches along different routes, too: in fact, our
group adopted it during a cetological survey in the
Aegean Sea in the summer of 1993 and 1994, with good
results (Carpentieri et al., 1994).

Many and various points of interest arise from the
results that have been summarized above. The presence
of individuals of the genus Balaenoptera throughout the
whole year has been ascertained, with a significant






