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Systematic monitoring of cetacean along fixed routes (sampling transects), repeatedly surveyed; predetermined range of speeds, meteo condition and type of 

platform of observation used; experienced and dedicated observers (MMO); each transect is the statistical unit; correlation and autocorrelation analysis 

performed between data of outbound and return before enter data into the dataset; temporal resolution: weekly/twice a month.
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Advantages of the methodAdvantages of the method
1. Consistency / repeatability

2. Correlation with environmental parameters and pressures

3. Possibility to detect rare species/rare events

4. Cost-effectiveness

☺

Weak pointWeak point
Representativeness of the single transect (work in progress): the single transect isrepresentative only of 

the single effective strip widht but, being  the collected data consistent between transects, the spatial 

extent is a function of the number and the spatial distribution of the transects in the Network.
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Some example of resultsSome example of results

Dataset  (@ Oct. 2011):
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S.coeruleoalba ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪

B. physalus ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪

T.truncatus ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪

P.macrocephalus ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪

Z.cavirostris ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪ ♪

G.griseus ♪ ♪ ♪ ♪ ♪ ♪ ♪

D.delphis ♪ ♪ ♪ ♪ ♪ ♪

G.melas ♪ ♪ ♪ ♪ ♪

Steno bredanensis ♪

Species compositionSpecies composition

ExampleExample of of comparisoncomparison withwith aerialaerial surveyssurveys data:data:

Species distribution and pattern in distribution during the yearSpecies distribution and pattern in distribution during the years, two examples: s, two examples: S.coeruleoalbaS.coeruleoalba and and B.physalusB.physalus

20102007 2008 2009 2011

Aerial s:junJul 2009

2007 2008 2010 20112009

Only three species occur regularly through 

space and time (S.c., B.p. and Z.c.) while other 

species (P.m., G.g. and D.d.) are patchy 

distributed. Interesting, G.melas is sighted 

only along the northern transects and 

Z.cavirostris only in the centre of the Pelagos 

Sanctuary and in central Tyrrhenian sea.

Concern is express about cetacean diversity in 

central Mediterranean sea as only 

S.coeruleoalba, T.truncatus and B.physalus

occur quite regularly in almost all the 

monitored areas while other species, known 

to be regular in the Mediterranean region, are 

quite rare and extremely confined. 

1. S.coeruleoalba 1. S.coeruleoalba 2. B. physalus2. B. physalus

Seasonal and yearly trend in Northern Tyrrhenian SeaSeasonal and yearly trend in Northern Tyrrhenian Sea: B.physalus: B.physalus

No whales detected along the Livorno-Bastia transect: 2 Dec. ’08/22 April 2011

S.coeruleoalba

distributes 

homogeneously 

along the  habitat of 

the species with 

similar pattern 

during the years 

(Fig.4).

B. physalus, distributes mainly in the western side of the Pelagos Sanctuary and in central 

Tyrrhenian sea, with a very variable pattern during years, especially in the centre of the 

Pelagos Sanctuary and in northern Tyrrhenian sea (Fig.5). During the yearly round weekly 

monitoring in the northern Tyrrhenian sea transect, no whale were detected for two 

consecutive years, being on the contrary one of the most common species detected during the 

previews and following years (Fig. 6).

EFFORT

49.000 NM (90.748 Km)

2.476 Hours

RESULTS

2.615 Sightings

15.605 Animals

9 Species

Detectibility of species doesn’t change between time and space

(preliminary analys to avoid possible bias due to type of platform, 

speed, experience of the observer, meteo condition, distance)

B. p. 722

D. d. 47

G. g. 24

P. m. 74

S. c. 1.510

T. t. 171

Z. c. 51

G. m. 15

S. b. 1

☺

Comparing, along the same period, data from aerial and 

fixed transect surveys, results on distribution are 

coherent. B.physalus sightings were rare in the centre of 

the Pelagos Sanctuary during summer 2009 and more 

frequent during summer 2010. The higher density 

gradient detected along the western side of the Pelagos 

Sanctuary is confirmed during the years from fixed 

transect surveys and detected along the western limit of 

the aerial surveys in 2009 (Figs. 9). The absence of B.p.

sightings during winter 2009 is coherent in space (all 

Pelagos areas_aerial survey) and in time (from Dec.’08 

to Apr. ’11_N Tyrrh. Sea transect).

Fig.1. The fixed transect network at 

2011

Fig.4. pattern in distribution of S.coeruleoalba

Fig.5. pattern in distribution of B.physalus

Fig.6 pattern in distribution of B.p. in northern Tyrrhenian sea

Figs. 9. comparison between distribution 

of B.p. from aerial and fixed transect 

surveys (Panigada et al., 2011).

ConclusionConclusion

Fig.2. Species composition with 

data from all transect and years 

pooled together.

Data from the fixed line transect network in central western Mediterranean Sea deliver information about species composition, distribution and relative abundance on all cetacean species. The 

temporal resolution of the surveys allows to investigate monthly, seasonal and yearly pattern in composition, distribution and abundance. The variation recorded can be correlate with 

statistical significance with environmental parameters such as Chl and SST (as proxy of food availability), preys (see also Ruvolo et al. this conference), oceanographic features (see also Casella 

et al. this conference) or pressures, as the nautical traffic (see Crosti et al. at this conference). Being repetitive along the timescale, the network allows to detect the presence of all cetacean 

species, even the more rare ones. The spatial distribution of transects of the network in central western Mediterranean sea allows a good resolution for central Tyrrhenian and Ligurian sea (all 

the Pelagos Sanctuary), including high sea areas; more transects are needed in the southern sectors. The comparison with the aerial surveys data show coherence in the distribution of sightings

of species such as B.physalus, while the temporal resolution of the fixed transects add information on the variability that occurs in pattern of distribution of species. This results highlight that 

caution must be done on using data on distribution of species with an extended range,  not homogenously distributed and highly mobile. The use of methodologies that integrate fine large 

scale spatial resolution (e.g. aerial surveys) with frequent long term temporal resolution along sampling transects (e.g. fixed transect network) can help setting up permanent monitoring 

program able to  respond to request of the Habitat and Marine Framework Strategy Directives.
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Hot spot and Hot spot and correlationcorrelation withwith environmentalenvironmental parametersparameters::
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Fig. 8 Hot spot for teutophaogus 
species: evidence of seamount 
effects in aggregating top 
predators.

The repeatability of surveys allow the correlation with 

environmental parameters (Figs. 7,8), even when a monthly 

scale on the distribution of sightings is required (e.g. Fig.7).

Fig.7 Evidence of Chl effects in aggregating B.p. in 

central Tyrrhenian sea.
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Fig.3. Total index of abundance of S.c. 

stratifyed by years and transect: red line 

indicate the maximum values of all 

species.

Relative abundanceRelative abundance
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