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Introduction

Icelandic waters support significant populatiohgifferent species of whales, i.e. the minke whale
(Balaenoptera acutorostrata), the white-beaked dolphihg&genorhynchus albirostris), the harbour
porpoise Phocoena phocoena), the humpback whalé/egaptera novengliae), the Orca Qrcinus

orca) and the blue whald3élaenoptera musculus). Occasionally, also the sperm whaRhyseter
macrocephalus) is observed in Icelandic waters.

Minke whalesBalaenoptera acutorostrata) have a large and cosmopolitan distribution,
being found in all the worlds’ oceans (Periral.,2002). Minke whales are most commonly
associated with coastal habitats or ice edge dékemamatset al.,2002). The occurrence of minke
whales is also variable throughout the year aspleeies make seasonal migrations between polar
feeding grounds and lower latitude breeding andiglsites (Perrirt al., 2002). In North Atlantic
minke whales, animals are frequently observed fegii Baffin Bay in the Canadian arctic,
Svalbard in the Greenland Sea, the Gulf of St Lasgelceland and Norway (Christensn
al.,1990; Vikingsson and Heide- Joergensen, 2004). &mkales also migrate into the coastal
waters of the British Isles.

White-beaked dolphinkégenorhynchus albirostris) are endemic to the northern North
Atlantic, where they occur mainly on the continéstzelf and in semi-enclosed waters, notably the
Gulf of St. Lawrence and North Sea (Northridgal., 1997; Kinzeet al., 1997; Reevest al.,
1999a). Eastern and western populations are phginatly distinct (Mikkelsen and Lund, 1994).
Estimates of abundance for a number of areas iedibat there are at least tens of thousands of
these dolphins, with particularly large numberghi@ Barents, Norwegian, and North seas
(Hammondet al., 2002). White-beaked dolphins are hunted for foodemfoundland and
Labrador, but no records are kepihoimbers killed, and there has been little effogeess the
stock size. White-beaked dolphins have been sty@8admussen, 1999; 2006; Magnusdottir, 2007)
in Icelandic waters but still the information isuificient to understand their dynamics, habita us
and behaviour. Observations revealed that the d@d@re present in Icelandic coastal waters the
whole year around , no evidence of large scaleatianr trend were noticed. Their seasonal
movement seemed to be controlled by the abunddrfoead (Magnusdottir, 2007).

According to Rasmussen (1999) the dolphins seeforage during the whole day but an increase
in the frequency of other types of behaviours mdfternoon is common. Around noon the

dolphins are usually travelling, presumably in tiela to foraging, but socialize more actively ireth
afternoon and evening. The white-beaked dolphiasalieved to feed mostly on sand eels
(Ammodytes tobianus) in Faxafloi (Rasmussen, 1999) and they are acogtd fishermen generally
sighted in great numbers at the southwest codsetz#nd during the spawning season of the capelin
(Mallotus villosus) while it migrates to the spawning grounds. Thauls gave evidence of
preferable feeding ground for white-beaked dolphiitein Faxafloi, located approximately 10-12
nm west from Kollafjorour (Magnusdottir, 2007).

The third species occurring frequently in Icelandaters is the Harbour porpoise
(Phocoena phocoena). It is wildly distributed in coastal waters ofttemperate and subarctic
Northern Hemisphere. Abundance has declined in maegs as a result of excessive incidental



mortality in fishing operations. Depletion of prpgpulations, pollution, and other anthropogenic
disturbances are believed to have contributed pulation declines, but the evidence is less
conclusive for these factors than it is for fishbygatch.

In recent years many studies have attempted to ghamarelations exist between the
distributions of marine mammals and the surrounéimgronment. Those activities which have
either utilised these species as a resource (Jeialet1996),0r more recently those who have
studied the animals for management and conservé@tiooker and Gerber, 2004), have known that
marine mammals are not evenly distributed throughmworld oceans, seas and rivers, and that
they favor and concentrate in certain areas @eh, 2004). It has been shown that correlations
exist between cetacean distributions and physidugcdpatures, such as ocean depth and sea floor
slope, as well as hydrographic characteristics wmay affect animals directly (Baumgartner,
1997). However, it is believed that these environtalefactors mostly effect cetacean distribution
secondarily, through their effects on the distridiof cetacean prey (Davesal., 2002).

Interactions between cetaceans and tour vesseiscaeasing (Hoyt, 2001). Researchers
have observed short-term changes in behaviouydirg direct avoidance of the boat vicinity,
increase in diving intervals, increase in speedvamitions in vocalizations (Kruse, 1991;
Corkeron, 1995; Janik andThompson, 1996; Betjal., 1999; Nowacelkt al., 2001; Van Parijs
and Corkeron, 2001). Assessment of the potentiphenof boat traffic therefore requires a fully
understanding, first, of the nature of any shamtrtehanges in behaviour and, second, of the
longer-term consequences of any reactions.

Objectives

The objective of the study area are to:

to investigate the distribution of minke whales avidte-beaked dolphins in association with
underlying environmental variables,

to analyse feeding behaviour of minke whales artd dallected on associated seabird species,
to recognize individually the minke whales andwiete-beaked dolphins photographed.

Methods

This study will rely on the use of two boats. Whatgtching offers an excellent opportunity for
scientific research. Whale watching vessels, it faay be used to collect useful data having the
advantage of high rates of sightings (Robbins amdtil, 2000) due to the tendency to survey same
areas known being visited by cetaceans. Other aalgas have been reported by Robbins (2000)
and include the possibility to detect, in the shenin, specific and unusual events such as intra
and/or inter-specific interactions. Moreover whakgching data provide, in the long term, the
opportunity to gain information about individualsdato assess the relative abundance of a
population (Cecchetti, 2006).

Two boats (Elding and Hafsulan both approx 30omg) will be used as platforms from
which minke whales and white-beaked dolphins walidibserved (6 m above sea level).
Faxafl6i Bay supports an important population ohkei whales during the summer period and
partially during the winter time, and also a popioia of white-beaked dolphins moving along the
coast all year round.

Photo-identification techniques will be to identihdividual whales and dolphins
frequenting the study site, following the procedasedescribed by Parra and Corkeron (2001). The
animals will be photographed using a digital can{dlizon D80) with a 70-300 mm zoom lens



(f=4-5.6) at high shutter speeds. Photographsheillaken as perpendicular as possible to the
animal’s body axis, to capture it dorsal fin, reczg as the best distinctive feature for whales
photo-identification. All the photographs takenidgrthe study will be classified in term of their
guality, considering focus, contrast between ddisand background, and its size relative to the
frame. Only photographs deemed good or excellehbeiuse to catalogue individuals for each
species. Minke whales and white-beaked dolphingvetdlistinct features suitable for individual
identification such as notch patterns on the fiabgl fin shape, pigmentation and distinct scragéche
(Rasmussen, 2006; Mayr and Ritter, 2005; Doesey., 1980).

The pattern in which whales come to the surfacgire, and dive again varies with
behaviour and activity level. These patterns asfulisn characterising and discerning different
behaviours and may be observable whilst those wader are not (Dorsest al, 1989). The
ventilation rates will be study between two distihehavioural states: wide range behaviour, such
as travelling, and narrow range behaviour sucteedifg (Jahodet al., 2003). From these
samples, various ventilation characteristics wateutated and statistically assessed: mean
surfacing interval; dive duration; time betweenvidan a surfacing; surface duration; and the
number of blows per surfacing. All ventilation cheteristics are significantly different across the
range of behaviours (Curnier, 2005). Thus, bregtpatterns therefore serve as good indicators of
behaviour.

Relatively little as been published about on thragong association of the minke whale with
coastal seabirds. During the season 2007 (from W&y September 2007) minke whales occurring
along the coast of Reykjavik in the south westcefdnd have been recorded foraging in the
presence of seabirds, such as black backed lgaillsf argentatus), gannetsQula bassana), fulmars
(Fulmarus glacialis), puffins Puffinus puffinus), artic ternsfterna artica) and kittiwakes iissa
tridactyla), which form dense feeding rafts at the waterisaze.

The idea is to use the birds data to determin@adneber of encounter in which birds were
present, the relative proportion of each birds sseloy month and the associated behaviour of the
whales.

In addiction, we want to investigate the tendenftjnimke whales to specialize in particular
feeding technique: feeding with birds or aggregaprey using lunging and bubble blowing
(Tetley, 2004), verifying also if this choice iglimidual-specific.

The following environmental variables will be ewaled in relation to whale distribution
and behaviour: bathymetry (depth, slope and aspgament type, water temperature and primary
productivity. Previous studies have found that reinkhales are most frequently encountered in
areas of (1) shallow depth, (2) steep slope, (Bhedy facing aspect and (4) sandy gravel sediment
type (Cecchetti, 2006; Tetley, 2004). This inforioatwill be gathered from bathymetrical maps
and from local researchers dealing with plankton.

A previously decided survey route is followed. Toat reaches the whale watching ground and the
crew starts looking for whales using reticle binacsi (Fujinon 7x50) and naked eyes. Especially
flocks of feeding birds are carefully observed huseathe probability is higher to spot feeding

minke whales in between. The guide is situatechertdp of the roof of the captain’s cabin using

his naked eyes to spot feeding seabirds and whEhessighting ends when the captain decides to
continue the tour or when the whale is no moreblasiln case of more than one whale in the



survey area only the closest one has been monjttredlosest group of dolphins has been
followed.
Throughout the observation periods four forms armamleted to record:

1) environmental data (sea state, wind directidngviorce, outside temperature,
visibility, swell height, cloud coverage and pretagion); the fish finder is checked on board
when possible.

2) behavioural data, categorized into four maindvébural states: feeding foraging,
socializing, travelling, milling; species, relatimember of animal and associated wildlife is
noted. This is achieved dividing the survey timdtmin blocks, at the start of which any
whale activity is recorded on the form (with théphef a digital recorder to record the
behaviours displayed in real time by the animals).

3) boat traffic data: type of boats present duthrggsightings, distance from the animal
or the pod, type of approach, behaviour when $igitited, behaviour end encounter, GPS
positions.

4) breathing rates data: using a stop-watch medacsng interval, dive duration, time
between blows in surfacing, surface duration anbdlos per surfacing are noted. The desired
sampling period is 25 min.

During the all sighting photos of sighted indivithiare taken. Occasionally sequences of
photographs are taken of feeding behaviour, surfpgattern and seabirds in the vicinity of the
encountered whales.

References

- Baumgartner,M.F. (1997)“The distribution of rissalelphin Grampus griseus)with
respect to the physiography of the northern GulMeiico”. Marine Mammal Science,
13(4) 614-638.

- Bejer,L.et al. (1999)’Responses by hector dolphins by boatssanohmers in Porpoise
Bay, New Zealan. Marine Mammal Science, 15:738-750.

- Cecchetti,A. (2006)"The spatial and temporal disttion of cetaceans within Skjalfandi
Bay, North East Iceland”. Master of Science Thddrsyersity of Wales Bangor.

- Christensen,let al. (1990)’Morphometric comparison of minke whal&gsjaenoptera
acutorostrata from different areas of the north Atlantic. Mariddammal Science,
6(4):327-338.

- Corkeron,P.J. (1995)"Humpback whales in Hervey BQueensland: behaviour and
responses to whale-watching vessels. Canadianalafraoology, 73:1290-1299.

- Curnier,M. (2005)"The ventilation characteristidddferent behaviours of mike whales
(Balaenoptera acutorostrata) of the Saint Lawrence Estuary, Québec, Canadatdvia
thesis, University of Bangor.

- Davis,R.W.et al. (2002)“Cetacean habitat in the northern oceanitf GluMexico”.
Deep-Sea Research 1, 49:121-142.



Dorsey,E.M.et al. (1989)"Factors affecting surfacing, respiratiand dive behaviour of
bowhead whaledBBalaena mysticetus, summering in the Beaufort Sea”. Can. J. Z&0l
1801-1815

Dorsey,E.M. et al. (1980)“Minke whales from the west coast of north é&uioa:
individual recognition and small scale site fidglitRep. Int. Whal. Commn., Special
issue 12. SC/A88/ID21.

Hoyt,E., (2001)"Whale Watching 2001: Worldwide Tmun Numbers, Expenditures,
and Expanding Socioeconomic Benefits”. Internatiorand for Animal Welfare,
Yarmouth Port, MA, USA. ISBN: 1-901002-09-8.

Hammond,P.S. (2002) “Abundance of harbour porpaiskother cetaceans in the North
Sea and adjacent waters”. British Ecological Sgci@burnal of Applied Ecology 39:
361 — 376.

Hooker,S.K. and Gerber,L.R. (2004)"Marine Reserassa tool for ecosystem-based
management: the potential importance of megafaBiaZcience, 54(1)27-39.

Jaquet,Net al. (1996)"Coherence between 19th century sperm wthiakeibutions and
satellite-derived pigments in the tropical PacifiMarine Ecological Progress Series,
145:1-10.

Jahoda,Met al. (2003)"Mediterranean fin whale84laenoptera physalus) response to
small vessels and biopsy sampling assessed thrpagsive tracking and timing of
respiration”. Mar. Mamm. Sci. 19 (1): 96-110.

Janik,V.M. and Thompson,P.M. (1996)"Changes in ainfg patterns of bottlenose
dolphins in response to boat traffic’. Marine Manhi8eaience, 12:597-602.

Kasamatsu,Fet al. (2002)’Distribution of minke whales in the Beljhausen and
Amundesen Seas (60°W-120°W) with special referéa@nvironmental/physiographic
variables”. Fisheries Oceanography, 9(3):214-233.

Kinze,D.et al. (2000)"Marine mammal data collection proceduresesearch ship line-
transect surveys by the Southwest Fisheries Sci€raére”. Administrative Report LJ-
00-08. Pp. 4 - 9.

Kruse,S. (1991)“The interaction between killer vdsaand boats in Johnstone strait B.C.
In K.S. Norris and K. Pryor, eds. Dolphin societiBsscoveries and puzzles. Univerisity
of California Press, Berkeley, CA.

Magnusdéttir,E. (2007) “Year round distribution amdbundance of white-beaked
dolphins {agenorhyncus albirostris) off the southwest coast of Iceland”. Master Thesi
University of Iceland, Dept. Biology.

Mayr,l. and Ritter,F. (2005)"Photo-identificationf sough-toothed dolphins Seno
bredanensis) off La Gomera(Canary islands) with new insighiisocial organization.
ECS 2005, poster session.



Mikkelsen,A.M.H. and Lund,A. (1994)’Intraspecific auation in the dolphins
Lagenorhynchus albirostris and L. acutus (Mammalia: Cetacea) in metrical and non-
metrical skull characters, witlemarks on occurrence”. Journal of Zoology 234: 289
299.

Northridge,S.Pet al. (1997) “Distribution and relative abundance oftdwar porpoises
(Phocoena phocoena), white-beaked dolphind_égenorhynchus albirostris) and minke
whales Balenoptera acutorostrata lacepede) around the British Isles”. ICES Journal of
Marine Science 52: 55 — 66.

Nowacek,S.M. et al. (2001)"A platform for continuous behavioural andoastic
observations of free-ranging marine mammals: Owtheideo combined with
underwater radio. Marine mammal Science, 17:191-199

Parra,G.J. and Corkeron,P.J. (2001)"Feasibilitysihg photo-identification techniques
to study the Irrawaddy dolphirQrcaella brevirostris (Owen in Gray 1866). Aquatic
Mammals, 27:45-49.

Perrin,W.F. et al. (2002)’"Minke whales”. From Encyclopaedia of marin
mammals,2002. Academic Press, 1189-1192.

Rasmussen,M.H. (1999)” Hvidnesens lydproduktioffisead samt udbredelse.
Unpublished Masters Thesis.

Rasmussen,Met al. (2007)"First deployment of an acoustic tag on atevheaked
dolphin”. ECS San Sebastian, Spain. Poster presamta

Rasmussen,M. and Jacobsen,J.K. (2006)“Photo-ideiidn of white-beaked dolphins
in Icelandic waters”. Centre for Sound and Commainon, Institute of Biology, SDU-
Odense, Denmark.

Reeves,Ret al. (1999a) “White-beaked dolphin Eagenorhynchus albirostris (Gray,
1846)". In: Handbook of Marine Mammals: The sectook of dolphins and porpoises,
edited by Ridgway, S. H. and Harrison, S. R., AcaidePress. London. Pp. 1 — 30.

Robbins,J. and Mattila,D.K. (2000)"The using of goarcial whale-watching platforms
in the study of cetaceans: benefits and limitatioReport of the International Whaling
Commission. SC/52/WW8 7pp.

Robbins,J. (2000)“A review of scientific contriboris from commercial whale-watching
platforms”. Report of the International whaling Cmssion. SC/52/WW9 10pp.

Tetley,M. (2004)“The distribution and habitat prefiece of the North Atlantic Minke
whale @alaenoptera acutorostrata acutorostrata), in the southern outer Moray Firth,
NE Scotland”. Master of Science Thesis, Universityales Bangor.

Van Parijs,S. and Corkeron,P. (2001)"Boat traffiteets the acoustic behaviour of
Pacific humpback dolphin§pusa chinensis.

Vikingsson,G. and Heide-Joergensen,M.P. (2004)"#eran the movements of minke
whales tracked by satellite in Icelandic water2®01-2004". IWC SC/57/09.



- Yen,P.P.W.et al. (2004)"Marine bird and cetacean associations wid#thymetric
habitats and shallow-water topographies: implicatiofor trophic transfer and
conservation”Journal of Marine Systems, In Press.



