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Fin whales (Balaenoptera physalus) are the only mysticete regularly found in the Mediterranean Sea. Its exceptional high
abundance during the summer period in the north-western Mediterranean is essentially due to productive waters, but
outside of this spatio-temporal window its distribution still remains quite unknown. This paper investigates the distribution
of the fin whale on large-scales during the 2002–2006 period. Three areas of the central Mediterranean Sea were selected: the
Ligurian Sea in the north-western Mediterranean belonging to the Pelagos Sanctuary; the area connecting both
Mediterranean basins in the south-western Mediterranean, the Strait of Messina; and the waters surrounding the island
of Lampedusa, in the central Mediterranean. Of the 41,270 km covered by the three surveys, a total of 98 sightings was
recorded corresponding to 198 fin whales. Results display a year round distribution along synchronic seasonal dispatching,
with a feeding behaviour occurrence in the northern part of the Pelagos Sanctuary during late spring and summer. They indi-
cate high abundance in the Lampedusa area from late winter to early spring manifesting feeding activity. In the Strait of
Messina, our results point out the importance of this area as a seasonal feeding ground and an important location for
regular autumn transfers between both Mediterranean basins. According to the feeding ground in the two Mediterranean
basins, whales change foraging strategy, one being single animals or animal pairs searching for prey in the water column
while the other strategy is associated with more individuals feeding on the surface. The strategies differ also by their ecological
conditions, such as depth affinity and shoreline distance.
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I N T R O D U C T I O N

The fin whale Balaenoptera physalus (Linnaeus, 1758) is the
second largest member of the Balaenopteridae family. It has
a cosmopolitan distribution, and is found in all major
oceans. In the Mediterranean Sea, it represents the only mys-
ticete regularly spotted during summer, especially in the
north-western sub-basin within the Marine Protected Area,
the Pelagos Sanctuary (Forcada et al., 1995; Gannier, 1997,
1998a). This area forms one of the main cetacean habitats in
the Mediterranean and is described as a likely feeding
ground for large numbers of species (Forcada et al., 1995;
Gannier, 1998a; Laran & Drouot-Dualau, 2007; Moulins
et al., 2007). Whales are known to be affected by a number
of anthropogenic problems, including ship collisions and the
yearly estimated average for their non-natural mortality was
approximately 1.7 whales from 1972 to 2001 (Panigada
et al., 2006). Most studies dedicated to this species describe
its distribution, its abundance and its behaviour in the north-

western Mediterranean Sea (Forcada et al., 1995; Gannier,
2002; Panigada et al., 2006). The abundance estimates
during summer range from 0.019 to 0.024 individuals per
km2 (with a respective coefficient of variation of 13% or
27%) (Forcada et al., 1996; Gannier, 1997). Mean water
depth in the western Mediterranean Sea where sightings
occur is 2360 m (Forcada et al., 1996) justifying that the
whale is generally considered a pelagic animal. Its presence
in waters deeper than 2000 m is because of up-welling
caused by the local permanent frontal structure (Forcada
et al., 1996; Gannier, 1998a; D’Amico et al., 2003). Here,
primary production is enhanced and could be a primer to
the high recruitment of euphausiids, in particular the northern
krill Meganyctiphanes norvegica (Labat & Cuzin-Roudy,
1996), which is considered to be the main prey in this
portion of the Mediterranean as indicated by faecal analysis
(Astruc & Beaubrun, 2001). Likewise, it is suggested that
whale movement patterns are closely related to the euphau-
siids’ diurnal vertical migration, implying that fin whales
may execute daylight deep dives exceeding 470 m (Panigada
et al., 1999).

The decrease in fin whale density occurring in the north-
western Mediterranean from early autumn to the outset of
the spring (Viale, 1985) suggests that whales migrate
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seasonally, but very little is known about their migration. Fin
whales may stay within the Mediterranean Sea reaching some
wintering grounds or may leave the semi-enclosed sea. Few
studies envisaged a possible migration through the Strait of
Gibraltar, the only passage possible to the Atlantic Ocean
(Viale, 1977; Guinet et al., 2007). However, some outlines
may confirm the yearly presence of fin whales in the
Mediterranean Sea. The mitochondrial and nuclear loci differ-
ences point to a genetic isolation between the Atlantic and
Mediterranean populations of fin whales (Bérubé et al.,
1998). Moreover, winter aggregations have been reported in
the southern central Mediterranean (Marini et al., 1995)
more specifically around the island of Lampedusa. This area
may be one of the Mediterranean winter feeding grounds
(Canese et al., 2006; Celona & Comparetto, 2006).

Then again, migration patterns of this species throughout
its seasonal cycle are poorly studied due to the low monitoring
conducted in the eastern Mediterranean basin. This work pre-
sents seasonal and spatial whale distribution data in the
central Mediterranean Sea, in the vicinity where the western
basin connects to the eastern basin and gives a detailed
account of whale migration patterns outside the Pelagos
Sanctuary. This study was carried out by analysing temporal
sighting data collected over five years in different seasons in
three diverse areas: (1) the northern part of the Pelagos
Sanctuary; (2) the Strait of Messina; and (3) the waters sur-
rounding the island of Lampedusa. Assessing some prelimi-
nary indications of regular whale presence, the study
highlights the possible need to establish fin whale conserva-
tion plans outside of the Pelagos Sanctuary, where maritime
traffic is intense.

M A T E R I A L S A N D M E T H O D S

Study areas
From 2002 to 2006, three areas in the Mediterranean Sea were
monitored for fin whales (Figure 1). The first is located in
the north-western Mediterranean Sea and is part of the
Pelagos Sanctuary. It extends from the coastline to 438100N
and from 0088E to 0098520E, representing 15,920 km2

(Figure 1A). The area is characterized by a heterogenic topo-
graphic distribution, notably canyons and seamounts. The
Liguro–Provencal current is generated by the inflow of
Atlantic Modified Waters and the Tyrrhenian Current, and
constitutes a permanent cyclonic circulation with frontal
zones (Astraldi et al., 1994). This oceanic landscape provides
large biomasses of Meganyctiphanes norvegica (Orsi Relini
et al., 1992; McGehee et al., 2004).

The second area is the Strait of Messina in the south-
western Mediterranean. This is an area of 1220 km2, extend-
ing from 0158300E to 015840E and from 388N to 388300N
(Figure 1B). The strait is a narrow channel separating
the Italian-facing peninsula of Sicily and connecting the
Tyrrhenian Sea in the north with the Ionian Sea in the
south. It is 32 km long and 3–16 km wide with a mean
water depth of 80 m. In the southern part of the strait, the
water depth increases rapidly. The 800 m isobaths are found
approximately 15 km south of the sill. In the northern part,
depth increases more gently: the 400 m isobath is found
approximately 15 km north of the sill. The strait connects
the western and the eastern Mediterranean basins and has

an important role as a site of inflow of Modified Atlantic
Waters and draw-out of the Atlantic Ionian Stream (Brandt
et al., 1997). The complex hydrodynamic phenomena
caused by the complex bathymetry allow 11 of 13
Mediterranean species of euphausiids (Brancato et al., 2001)
to reach high biomasses.

The third study area extends from 358050E to 358450E and
from 0128N to 0128580N (area of 7550 km2, Figure 1C) in
the north-eastern Mediterranean surrounding the island of
Lampedusa, the largest of the Pelagie Islands. Located in the
open sea south of Sicily, the area is characterized by an
important primary production regime (Lafuente et al., 2005),
which develops as a result of up-welling created by the
Atlantic Ionian Stream (Robinson et al., 1999). Geologically,
Lampedusa belongs to the continental African plate, and
water depth in this area increases gently reaching a
maximum of 250 m.

Cetacean sightings
Daily year-round sighting expeditions were carried out in both
the Ligurian Sea and the Strait of Messina. Surveys were con-
ducted aboard an 11 m long vessel with a mean cruising speed
ranging from 9 to 35 km h21 during the on-effort period.
Transect lines were defined according to a random stratified
design. In the north of the Pelagos Sanctuary, stratum 1 was
delimited by depths between 800 and 1500 m, and stratum 2
was delimited by depths between 1500 and 2700 m.
Meanwhile in the Strait of Messina, stratum 1 was delimited
by depths between 20 and 500 m, and stratum 2 by depths
between 500 and 1000 m. In both areas, the two strata were
surveyed equally in distance per day, but the starting position
in each stratum was randomly selected. The observation plat-
form was 4 m above sea level and occupied by four trained
observers, who scanned 908 quadrants by naked eye or bin-
oculars. Scanning quadrants were switched every hour.

In Lampedusa island the monitoring covered winter and
spring seasons. Surveys were conducted from semi-rigid 5 m
long vessels that cruised at maximum speeds of 20 km h21.
Tracks were designed to maximize encounters with whales,
according to some indications supplied by fishing boats in
the area. Some other sightings were made from fishing boats
to achieve photographic identification, but they were not
included in these results.

In all studied areas, observations were made from 0900 to
1800 in summer, and from 0800 to 1500 in winter correspond-
ing to Greenwich Mean Time, preferentially in favourable
working weather conditions, defined as calm seas, wind
speeds never exceeding 3 on the Beaufort scale and the sky
not totally cloudy. Time and geographical positions of the
boat were recorded with a global positioning system, and
environmental conditions (wind speed, wind direction, sea
state, sea colour, cloud level and boats in the area), were regis-
tered every 30 minutes. Whales were approached upon detec-
tion to determine group size and verify presence of calves.
Individual rates were calculated by dividing the number of
fin whale individuals by the total distance covered under
favourable conditions.

Whales’ behaviour
Fin whale activity was determined by recording respiration
pattern and analysing locomotion behaviour, for
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approximately one hour from distances of 200 m
or greater. Travelling behaviour is displayed by a quasi-linear
trajectory with sub-surface constant swimming velocity reach-
ing 5 knots with a single to pair blow counts (Lafortuna et al.,
2003; Gannier, 2005). Whereas, feeding behaviour was charac-
terized by a quiet swimming velocity and an extremely convo-
luted trend well suited to the capture of the prey. In the
northern Pelagos Sanctuary, the foraging activity is recognized
also by long dive duration and blow counts less than 8 (Lafor-
tuna et al., 2003; Gannier, 2005) while resting behaviour is
specified by the very quietly swimming (1–2 knots) and
short sub-surface dives, however, socializing is revealed by
group individuals’ physical contact, and synchrony
swimming.

Topographic indicators
Three topographic variables were used as conditioning phys-
ical oceanographic indicators of fin whale habitat in the
three different study areas. The first two were depth and
depth gradient (sea-floor slope) and the third was distance
from the coast. Our bathymetry has been borrowed from
the US Navy dataset with a grid unit of 1 � 1 nautical miles.
Depth gradient and distance from the coast are derived
from the depth grid, using a 5 � 5 pixel gradient and are
displayed in m/km for depth gradient and km for distance
to coast.

R E S U L T S

During the five-year survey a total of 41,270 km was covered
on-effort with acceptable sighting conditions. Ninety-eight fin
whale sightings were recorded which amounted to 198 indi-
viduals (Table 1).

Pelagos Sanctuary area
A total of 21,860 km was surveyed on-effort, resulting in
43 sightings of 71 fin whales (Figure 1B). Mean group size
was 1.65 (standard deviation (SD) ¼1.09, range ¼ 1–5);
65% of sightings were single individuals and 18% pairs.
Groups with more than paired individuals were quite

Table 1. Summary results of the total km surveyed, number of sightings,
number of whales, mean group size and individual rate referred to each

study area.

On effort
km
surveyed

No. of
sightings

No. of
individuals

Mean
group
size

ind/

100 km

Ligurian Sea 21,860 43 71 1.65 0.3
Strait of

Messina
14,830 39 60 1.53 0.4

Lampedusa
Island

4,580 16 67 4.18 1.4

Fig. 1. Location of the three Mediterranean Sea areas monitored for this study on a geographical context map of the Mediterranean Sea with some principal
locations and fin whale distribution: (A) in the northern part of Pelagos Sanctuary with isobaths every 500 m; (B) in the Strait of Messina with isobaths every
500 m; and (C) around the island of Lampedusa with isobaths every 200 m.
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unusual (13% of sightings) (Figure 2). As shown in Figures 3
and 4, whales were highly abundant in water deeper than
2000 m, far from the coast (15 km away of the shoreline).
The individual rate over 100 km in the first strata (depth
interval ¼ 800–1500 m) was 0.105 individual whereas in
the second strata (depth interval ¼ 1500–2700 m) was
0.493 individual (Table 2). Seasonal distributions of individ-
uals point to a high occurrence from the end of spring to the
beginning of autumn as revealed by seasonal individual rates
over 100 km spaced out from 0.054 in winter to 0.530 in
summer. Meanwhile, there was an approximately equal
value in spring and autumn, respectively 0.202 and 0.186
(Figure 5).

Feeding behaviour was observed throughout the study area
mainly for single individuals or pairs. It was observed in 68.4%
of the total sightings, largely common during summer with
82.8% of the total seasonal sightings (Table 4). Whale
course trajectory was convoluted with a slow swimming vel-
ocity. The shorter surface duration counts were 2–6 blows
and come after a long dive duration sometimes exceeding
8 minutes. Socializing behaviour was mostly recorded for
groups composed of 3–4 individuals representing only 3.4%
of the total sightings. Whales displayed a synchrony cycle of
surfacing-diving activity near to the boat, crossing the boat’s
heading with a long sub-surface linear trajectory with physical
contacts between individuals. During one sighting, we assisted

a very close parallel side by side individual swimming with one
turn on its side exposing its abdomen.

Strait of Messina area
A total of 14,830 km was covered on-effort and 39 positions
were recorded, which represented 60 sightings of fin whales
(Figure 1C). The mean group size was about 1.53 (SD ¼ 0.6,
range ¼ 1–3), with 51% of sightings being single individuals,
and only 3% pairs (Figure 2). Specimens were observed in a
narrow area indicating a high distribution in shallow water
reaching the coast within the 15 m depth (Figure 3). The
mean shoreline distance was about 50 km (Figure 4). The
individual rate on the first stratum (depth interval ¼ 20–
500 m) was twice as much as the one in the second stratum
(500–1000 m) (Table 2). Seasonal presence of individuals is
major from the end of the summer to the end of autumn
(Figure 5). Winter and spring individual rates over 100 km
were quite constant, respectively at 0.237, 0.251 and 0.532 in
autumn (Table 3).

Only two behaviours (feeding and travelling) have been
equally observed all year around. However, seasonal sightings
were largely favouring feeding activity during spring (87.5%)
and travelling in autumn (80%) (Table 4). During travel
activity, whales’ course trajectory was quasi-linear, with a
long sub-surface distance follow-up of a single blow count.
Compared to vessel speed, their swimming velocity was 4–5
knots.

Lampedusa area
Near the island of Lampedusa where surveys covered
4580 km, 16 whale groups representing 67 individuals were
recorded during the 5 y of study (Figure 1B). Figure 2 indi-
cates the preference of the species for large groups of individ-
uals. Twelve per cent of the sightings were of single mysticetes,
25% were couples and 56% were groups of more than three
individuals. Mean group size was 4.18 (SD ¼ 2.8, range ¼
1–10). In this area, individuals were seen near to the coast
up to 5 km (Figure 4), and were encountered in waters as
shallow as 10 m in depth. Seasonally high individual rates
were recorded (2.082 individuals over 100 km) and whale pre-
sence in this area seems to be confined to from late winter

Fig. 3. Depth distribution of fin whale occurrences in the northern part of the
Pelagos Sanctuary, in the Strait of Messina and around the island of
Lampedusa.

Fig. 2. Group size–frequencies of fin whale sightings obtained in the northern
part of the Pelagos Sanctuary, in the Strait of Messina and around the island of
Lampedusa.

Fig. 4. Distribution of shoreline distance from fin whale positions in the
northern part of the Pelagos Sanctuary, in the Strait of Messina and around
the island of Lampedusa.
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until early spring (Table 3). The periodicity is logically due to
the restriction of our surveys to this period, nevertheless no
records have been reported by fishing boats outside of this
sampling window.

The two behaviours observed were feeding and resting. The
feeding activity was largely common throughout this area
within groups and individuals, representing 75% of the total
sightings. Dissimilar to the Ligurian Sea, this behaviour was
characterized by quickly swimming closely parallel to the
surface so that throats were completely visible due to their
open mouths engulfing water.

Calves were seen three times in two different areas. Two
sightings occurred in the Ligurian Sea in the summer 2005
and both were estimated to measure less than 10 m long.
During one of the observations, the newborn was socializing
with its supposed mother. The third sighting occurred in the
Strait of Messina in the autumn 2002; the newborn was esti-
mated to be less than 9 m.

D I S C U S S I O N

In the north-western Ligurian Sea, individual rates reveal peak
abundance from late spring to the late summer and the lowest
abundance during winter. In addition, a major fraction
of these sightings were for isolated animals in deep water
(with a mean depth of 2043 m) which possessed a deep water
feeding behaviour (in 82.8% of seasonal sightings). This
seasonal distribution is in agreement with previous studies
which found favourable summer feeding habitats in the
Mediterranean Sea (Forcada et al., 1995; Gannier, 1998a,b,
2002). This activity is correlated to the relative high abun-
dance of Meganyctiphanes norvegica, the main prey of fin
whales as revealed by faecal analysis (Astruc & Beaubrun,
2001). This euphausiid is a cosmopolitan species that, like
other plankton, shows a strong diel vertical migration. It
tends to concentrate within a layer under the thermocline
during daytime and to disperse in the upper layer at night-
time (Anderson et al., 1992). The absence of the prey at the
surface justifies the absence of surface feeding behaviour in
this area. Compared to the outcome observed by Gannier
et al. (2002) and Panigada et al. (2005), our results are consist-
ent, with respectively 2026 and 2317 m. The infrequency of
sightings starting at the end of autumn has been explained by
the decreases and sometimes disappearance of the biomass of

Fig. 5. Variability of the seasonally individual rate on each study area.

T
ab
le
2.

D
is
tr
ib
ut
io
n
of

th
e
to
ta
lk

m
su
rv
ey
ed

re
la
te
d
to

ea
ch

st
ra
ta
,n

um
be
r
of

si
gh
ti
ng
s,
nu

m
be
r
of

w
ha
le
s
an
d
th
e
en
co
un

te
r
ra
te

on
th
e
Li
gu
ri
an

Se
a
an
d
M
es
si
na

St
ra
it
.

Li
gu

ri
an

Se
a

St
ra
it
of

M
es
si
n
a

St
ra
tu
m

1
80
0
–
15
00

m
St
ra
tu
m

2
15
00

–
27
00

m
St
ra
tu
m

1
20

–
50
0
m

St
ra
tu
m

2
50
0
–
10
00

m

km
N
o.

N
o.

In
d

km
N
o.

N
o.

In
d

km
N
o.

N
o.

In
d

km
N
o.

N
o.

In
d

su
rv
ey

si
gh
t

in
d

km
2
1

su
rv
ey

si
gh
t

in
d

km
2
1

su
rv
ey

si
gh
t

in
d

km
2
1

su
rv
ey

si
gh
t

in
d

km
2
1

95
03

8
10

0.
10
5

12
35
7

35
61

0.
49
3

75
72

27
41

0.
54
1

72
58

12
19

0.
26
1

km
su
rv
ey
,o

n-
ef
fo
rt
km

su
rv
ey
ed
;N

o.
si
gh
t,
nu

m
be
r
of

si
gh
ti
ng
s;
N
o.

in
d,

nu
m
be
r
of

in
di
vi
du

al
s;
In
d
km

2
1 ,
in
di
vi
du

al
ra
te
.

mediterranean fin whale seasonal distribution 1257

https://doi.org/10.1017/S0025315408000891 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315408000891


fin whale prey (Andersen et al., 2001). Abundance sightings of
single individuals represent 65%. Indeed single whales are fre-
quent in the entire western area; Forcada et al. (1996) found
68% of all fin whales were swimming as single individuals
during a zigzag survey that covered the area from the Strait of
Gibraltar to the island of Corsica.

This study is the first to investigate whale occurrence in
the Strait of Messina. Sightings showed a year round distri-
bution with a remarkably high concentration from the end
of summer to the end of autumn. Group size was similar to
the one observed in the Pelagos Sanctuary, manifesting a
dominant presence of single individuals (51%) and pairs
(43%). The mean group size (1.53) obtained in this study is
not significantly different from the one obtained in the
southern Tyrrhenian Sea (1.33) (Gannier, 2002). Whales
were found mostly in shallow waters less than 500 m,
mainly feeding during both the spring and summer seasons.
The area should therefore be classified as a probable seasonal
feeding ground. Based on the work of Brancato et al. (2001),
the small connection area between both Mediterranean
basins was considered as a site for the annual distribution of
11 species of euphausiid where M. norvegica is abundant
due to the intense and complex hydrodynamic phenomena
caused by up-welling. The year round presence of M.
norvegica can therefore explain the year round fin whale
distribution in this area.

Nonetheless, travelling behaviourwas largely common from
late autumn to early winter, which may indicate a migration
from the southern area to other contiguous zones. It has been
hypothesized that fin whales migrate between areas where
krill is highly abundant such as the Ionian Sea (Catlano et al.,
2001). Indeed one fin whale has been identified in both the
Ionian Sea and the Strait of Messina (Tringali et al., 1999).

Around the island of Lampedusa, our study was limited to
both the winter and spring seasons. Sightings show an import-
ant individual rate from late winter to early spring with an
indisputable connection to shallow waters of depths shallower
than 250 m close to the coast. This result is consistent with
sighting data reported by other studies (e.g. Canese et al.,
2006). In this area, only 12.5% of all sightings were single indi-
viduals; 62.5% were groups composed of more than two
whales. Mean group size in this study is twice that reported
by Canese et al. (2006) and can result from the short period
of monitoring (8 d) which allowed 14 sightings with a research
vessel and six with an opportunistic vessel.While feeding beha-
viour was similarly observed in both the northern Pelagos
Sanctuary and the Strait of Messina area, the strategy differs
around the island of Lampedusa. Whales were engaged in
surface feeding with synchronic collaboration in groups of
ten individuals. Similar behaviour was reported previously
with 5–20 whales (Marini et al., 1995; Canese et al., 2006).
This new described strategy may be a possible indication of
the presence of another prey other than the deep vertically
migratingM. norvegica. According to Canese et al. (2006), zoo-
plankton sampling collected where fin whales fed indicate the
presence of Nyctiphanes couchi. These observations support
the idea that prey distribution is the driving force influencing
fin whale habitat (Woodley & Gaskin, 1996). It highlights the
relative importance of physiographic parameters such as
depth preference that can play on the fin whale distribution,
which are frequently used in cetacean studies (Davis et al.,
2001). In some way, in the Ligurian Sea, whales were more
abundant in deep water (1500–2700 m) while in the Strait of
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Messina and around the island of Lampedusa whales were
mostly observed in shallow water (10–500 m).

The decreasing density in the Ligurian Sea from late
summer coincides with the highest distribution in the Strait
of Messina where whales seem to be mostly in a transfer
phase from autumn to early winter. Then whales aggregate
around the island of Lampedusa until the beginning of the
spring season especially the month of March. This seasonal
dispatching and the related activities can be the result of
possible cyclic migration of some Mediterranean individuals
between both western and eastern basins.

In our study, the schematic seasonal pattern displayed by
the Mediterranean population can be represented as aggrega-
tion in summer in the north-western Mediterranean Sea, one
of the main summer feeding grounds. Afterwards, some
individuals migrate through the Strait of Messina during
autumn and winter to reach the eastern basin where
whales are clustered until spring. Moreover, based on pre-
liminary photo-identification results obtained with the
three different monitoring programmes, one individual was
identified in the Pelagos Sanctuary on two occasions in
late May and early September 2005 and around the island
of Lampedusa in February 2005. This whale was clearly
recognizable due to its scars demonstrating a previous col-
lision with a propeller, running from behind its blowhole
to its dorsal fin. The detection of the same individual in
the two areas characterized by two different feeding beha-
viours reveals the role food availability can play in structur-
ing whale distributions.

To conclude, fin whale distributions observed in the central
part of the Mediterranean Sea indicate a probable presence
year round. However, the results are still insufficient to
prove year round residency of a large portion of the fin
whale Mediterranean population. A small part of the popu-
lation at least seems to use different feeding strategies in
different areas with various topographies. The depth related
to distribution of whales changes, so topography seems to
be an insufficient indicator to describe it. Furthermore, fin
whales may have a wider range of prey than a single-type-prey
specialization (M. norvegica) as previously thought. Fin
whales may adapt their foraging activity according to the
abundance of potential preys. Whale attendance may be
largely dependent on prey availability and distribution. The
identification of one individual in different Mediterranean
areas indicates the necessity to conduct more surveys on a
larger scale in order to better comprehend fin whale
ecology. If some individuals remain inside the Mediterranean
year-round, it underlines the importance of effective manage-
ment strategies which will support healthy fin whale protec-
tion outside of the Pelagos Sanctuary, especially where
threats are present.
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Biologici dell’Università di Genova 56, 247–281. [In Italian.]

Panigada S., Notarbartolo di Sciara G., Zanardelli M.P., Airoldi S.,
Borsani J.F. and Jahoda M. (2005) Fin whale (Balaenoptera physalus)
summering in the Ligurian Sea: distribution, encounter rate, mean
group size and relation to physiographic variables. Journal of
Cetacean Research and Management 7, 137–145.

Panigada S., Pesante G., Zanardelli M., Capoulade F., Gannier A. and
Weinrich M.T. (2006) Mediterranean fin whales at risk from fatal ship
strikes. Marine Pollution Bulletin 52, 1287–1298.

Panigada S., Zanardelli M., Canese S. and Jahoda M. (1999) How
deep can baleen whales dive? Marine Ecology Progress Series 187,
309–311.

Robinson A.R., Sellschopp J., Warner-Varnas A., Leslie W.G., Lozano
C.J., Haley P.J., Anderson L.A. and Lermusiaux P.F.J. (1999) The
Atlantic Ionian Stream, Journal of Marine Systems 20, 129–156.

Tringali L.M., Caltavuturo G., Gurrieri G. and Di Martino V. (1999)
Osservazioni preliminari sulla presenza estiva di balenottera comune
(Balaenoptera physalus) e tursiope (Tursiops truncatus) nelle acque
dello stretto di Messina. Biologia Marina Mediterranea 6, 619–622.
[In Italian.]

Viale D. (1977) Big whale populations on the Atlantic coasts of Spain and
the western Mediterranean. Report of the International Whaling
Commission 27, 235.

Viale D. (1985) Cetaceans in the North-western Mediterranean: their
place in the ecosystem. In Barnes M. (ed.) Oceanography and
Marine Biology. Annual Review. Aberdeen: Aberdeen University
Press, pp. 491–571.

and

Woodley T.H. and Gaskin D.E. (1996) Environmental characteristics of
North Atlantic right and fin whale habitat in the lower Bay of Fundy,
Canada. Canadian Journal of Zoology 74, 75–84.

Correspondence should be addressed to:
Mehdi Aı̈ssi
Department of Life Sciences
Faculty of Sciences of Bizerte
RU: Biodiversity and Functioning of Aquatic Systems
7021 Zarzouna
Bizerte
Tunisia
email: mehdi.bfsa@yahoo.fr

mediterranean fin whale seasonal distribution 1261

https://doi.org/10.1017/S0025315408000891 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315408000891

