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BACKGROUND

TheBahamas Marine Mammal Research Organisation hasdeeeimentingnarine mammal
faunaaround the islands of The Bahasrsnce 1991 To date, ve have ha@élmost 4D0
sightingsin The Bahamas, providing the onbng-term marine mammal datasetthe region
This longitudinal dataset is becoming progressively more importawiaasat development in
the Bahamass increagng at an unsustainable rataising concern about direct and indirect
impacts tamarine life (IDB Report 2006)rhepresencef two Navy underwater testinganges
andincreased shipping traffic expected as a result of the expanding container port in Grand
Bahama(Figure 1)has alsaaisedconceris about impacts ofioise pollutionon cetaceans the
region.

The overall objectives of the field studies are to document the distribution, abundance and
population structure of marine mammals in the region, svplarticular focus on bottlenose
dolphins, beaked whales and sperm wha&es.research is based on the use of systematie boat
based surveys for describing the distribution and habitat use of different marine mammal species.
We employ photadentificationtechniques for the recognition of individual whales and dolphins
to build life history tablesand useghese dataotdetermine abundance estimatasupancy
patterns and social organisatiofhis photographic sampling is complemented by the collection
of tissueand faecal samplaghich are being used tavestigatgpopulationstructurirg through
molecular genetics and foraging ecology through analyses of chemical.tPanexg approach
used during 200Bhvolvesmonitoring movemenpatterrs of odontocetegsing satellite

telemetry.

RESEARCH OBJECTIVES

Long-term research objectives are:
T To investigate mar i ne,abuadanoant pogsuatorstrectsiring di st r i
around the Bahamas to contribute towards management and conservatiorediredtie
wider Caribbean region.
1 To investigate the ecology of coastal Atlantic bottlenose dolphins on Little Bahama Bank,
and monitor population trends to contribute towards management of this population.
1 To investigate the ecologyf Bl ai n v whalesto@id in theecansesvdtion of beaked
whale species in the Bahamas and elsewhere around the world.

The specific research objectives addressed this field season were:

1 To conduct vessel surveys to search for marine manpnaiarily in the northern Bhamas
to assess speciesd distribution and habitat

1 To photeidentify marine mammal species, with particular emphasis on bottlenose dolphins,
beaked whales and sperm whales, to provide sufficient data for the statistical assessment of
occupang patterns, abundance and social orgaion.
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1 To collect skin blubberand faecal samples from marine mammal species, focussing on
beaked whales and sperm whales, to investigate population andssacialring,identify
preyspeciesand assess contaramt loads

1 To deploy satellite telemetry tags on delying odontocete cetaceans to collect baseline
information on movement patterns to determine population level effects of human activities,
e.g. naval exercises at AUTEC.
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Figure 1. Map of the nothern Bahamas showirlge Great Bahama Canywihich iscomprised

of two branches: NE and NW Providence Channel (an international shipping lane) and Tongue of

the Ocean. The locations tbfe two US Navyestingrangesare shown bghaded boxeshore
basedikeld work wasundertakerirom Sandy PointMarsh Harbouand AUTEC (red stars)
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SUMMARY OF 2009 FIELD EFFORT

During the 200 field seasonthere wer243 marine mammal sightingacluding 15 different
species and totalling 26'animals (Table 1). BMMRGQcientists collected the majority of these
sightings data during13surveys conducted in the northemmd centraBahamagsbut some of
the sightings data are gathered from reports from the public

Table 1.Summary of data gathered during the 208ld seasonThe numbers shown in
parentheses are sightingsormationreported by the public.

No. of No.
No. animals biopsy or No. satellite
Common name Scientific name | sightings seen faecal samples tags
. . N Mesoplodon .
Bl ainvill eds b densirosris 23 68 10 biopsy 3
Gervaisbd beakeMesoIOIOdon 15 39 0 0
europaeus
UnknownMesoplodorspecies | Mesoplodon sp. 8 19 0 0
Cuvieréos beakeZ'ph'us. 15 38 6 biopsy 1
cavirostris
UnknownZiphiid 15 36 0 0
Physeter 33 biopsy
Sperm whale macrocephalus 34(1) 147.(3) 3 faecal 5
Dwarf sperm whale Kogia sima 13 21 0 0
Pygmy sperm whale Kogia breviceps 5 11 0 0
UnknownKogia species Kogia sp. 5 5 0 0
Killer whale Orcinus orca 1 4 0 0
Shortfinned pilot whale Globicephala 4 131 16 biopsy 6
macrorhynchus
Melon-headed whale Peponocephala 8 1435 2 biopsy 0
electra
Atlantic bottlenose dolphin Tursiops .
coastal ecotype truncatus 65(1) 421(2) 3 biopsy 0
Atlantic spotted dolphin Stenella frontalis 20 0 0
Pantropical spotted dolphin | Stenella @enuata 84 0 0
Roughtoothed dolphin Steno bredanensi 4 90 0 0
Humpback whale Megaptera ©) (12) 0 0
novaeangliae
Unknown cetacean 8(1) 52 (30) 0 0
. ) . Trichechus
West Ind_lan manateeFlorida manatus ®) ®) 0 0
subspecies lati
atirostrus
Total 15 speoceés 243 2675 73 15

The majority of field verk undertakedy BMMRO in 2009 wagpart of fourdirected esearch
efforts. These include@®outh Abaco Marine Mammal Monitoring Programme, shorebased
effortsfrom Sandy Pointduring both winter and summer mostsea of Abaco Bottlenose
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Dolphin Assessmenta monthlong shorebasedsurvey for bottlenose dolphitssed from Hope
Town; Bahamas Beaked whale Ecology Study onemonthship-basedsurveys for beaked
whales in the Great Bahama Canyad Exuma Sound; driMonitoring Movements of
OdontoceteWhales during Submarine Commanders Coursg shorebased efforand ship
basedrom AUTEC, Andros.

South Abaco Marine Mammal Monitoring Programme

During 20®, the research team surveye@3 km (1208 nautical miles)n the waters off SW

Great Abaco Islandn the northern BahamaBuring 34vessel surveys, team members spent
over187hours searching for marine mammals resultingdisightings of marine mammals,

including fourdifferent speciesAtlantic bottlenose dphin, the most frequently sighted spegies
were primarily found aRocky Pointandnorth of Gorda Cay (Disny Cr ui se Lineods
Cay)(Figure 2)
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Figure 2. Map showing marine mammal sightingf$ SW Abacoduring the 200 field
seasonAtlantic bottlenose dolphins were concentrated at Rocky Poinhartd ofGorda
Cay(Castaway Cay)Sperm whales wengrimarily found along thd000m isobath.

Sea of Abaco Bottlenose Dolphin Assessment

Duringfall 2009, BMMRO associate researchers from USA¥CFisheries conducted shere

based surveys for coastal bottlenose dolphins in the Sea of Abaco, east Abaco. This work is part
of an ongoing study of the bottlenose dolphin population ecology and to monitor population
trends of this species on Little BahaBank. Searches for dolphins were conductedl®survey

days betweeg" and 2% October 200, covering a total 0£857km (1004 nauticalmiles).

Surveys were primarily conducted in a focussed manner, by searching in areas known to be used
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by dolphins, m order to increase the chance of encountering dolphins and documenting as many
individuals as possiblgsee Figure 3)However, attempts were made to survey widely throughout
the Sea of Abaco waters between Little Harbour in the south and Bakers Bayortthwith

one survey as far north as Green Turtle.@alphin groupsvere encountereoin 20occasions

on 11 different days. Analysis of identification photographs is not yet complete, but an estimated
3lindividuals were documented by visual idenafions.
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Figure 3. Map showing survey effort (vessel tracks) and locations of bottlenose dolphin sightings
in the Sea of Abaco, east Abaco Island.

Bahamas Beaked \wale Ecology Study (BBES)

Unusual mortality events involvinigeaked whales in several aseincluding the northern
Bahamas, havieeencorrelated with naval operations, raising concern that beaked whales are
particularly vulnerable to military sonaf@nd other anthropogenic underwater noiges)such,
informationon population ecologgf bealed whales isiecessary to umistand andhitigatethe
effects ofon-going raval activitieson the two US Navy ranges in the Bahamas. These ranges lie
out si de piMAMPRBIOLY area off Abaco Island, so there wagadto extendur core

study aredo includepotential beaked whale habitaithin the navyranges.

To address this neert, 2006BMMRO begarnthe Bahamas Beaked Whale Ecology Study

(BBES), a 3year study obeaked whalein the Great Bahama Canydusing standardized line
transect method#hree shipbased visual and acoustic surveys covered 8,885 km, to assess
patterns of distribution and relative abundance in the Great Bahama Canyon. Transect lines were
randomly placed within four rectangular strata (NE Providence Channel, NW Providence

DO NOT CITE WTHOUT PERMISSION 5



PRELIMINARY FIELD REPORT 20917 BAHAMAS MARINE MAMMAL RESEARCH ORGANISATION

Channel, Tongue of the Ocean and the Cul de Sac, Mjywsng a savwooth pattern to allow
equal area coverage. Upon sightings, the ship broke transect to confirm species identification,
estimate group size and to collect phtidcand biopsy samples. Amditional fourth survey
returned to areas of highest concentration of beaked whales to increase the number of biopsy
samples.

Analysis to identify primary foraging habitats and prey preferences has been completed under the
direction of G Northwest Fishdries Saence RentdrABubber and skin biopsy
samples from 48 individual beaked whales were analyzed for their nitrogen and carbon stable
isotope ratios, blubber fatty acidpid class compositionsandpersistent organic pollutants.

Gendic analysis of population structure and relatedness will be conducted by P. Morin at
NOAAGs Sout hwest Fisheries Science Center i
and genotyping of 91 archival and recent beaked whale samples.
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Figure 4. Cetacan sightings in the Great Bahama Canyon indicating locations where biopsy
samples were taken (red circles) and were not taken (grey circles). The four rectangular survey
grids in NW Providence (NWP) and NE Providence (NEP) Channels, Tongue of the Ocean
(TOTO) and the Cul de Sac are shown.
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During the ship surveyshére were 127 sightings of beaked whales in the Great Bahama Canyon,
comprising 3 speci esMesdploomndensirostiise 0s=®H4e,akGar waia:
beaked whaleM. europaeugsn=10ad Cuvi er 0 s Zpleuws kagirdstrizy h=81. e (
Seventyseven sightings were made during line transects which can be used to model detection
probabilities for analysis of abundance and density using Multiple Covariates Distance Sampling

and Density Sdace Modeling methods (to begin during FY10). The relatively high density of

beaked whales in the NW Providence Channel may explain why the highest mortality of beaked
whales occurred along the southern coast of Grand Bahama Island during-Hubarame

warfare GAP exercise on 184arch 2000. However, these results are preliminary.

Nitrogen and carbon stable isotope ratios and blubber fatty acids were analyzed in biopsy
samples from 48 beaked whales (Bl ailThepattdrise 0 s,
of dietary fatty acids are notably different among the three species (B)gstggesting that

they feed on largely different prey.

‘| [Dietary FAMEs )

Figure 5. Principal Component Analysis plot depicting the differences in dietary fatty acid
proflesa mo ng Bl a&losadwsynibdjse 6 T u@Epensymbds, ( and aSerishv ai s 6
beaked whales. Ovals depict the 80% probability density intervals for each species.

Stable isotopes ratios also differed among species, with higher 15N isotope wdllesexr 13C

i sotope values found in Blainvilleds than in
Cuvierdos whales not only feed upon prey that
feed in different habitat, possibly greater depBifferences in isotope ratios were also found

among foraging regions suggesting that whales feed repeatedly within localized areas rather than
foraging throughout the entire Great Bahama Canyon study area (Bjjuvark-recapture

analysis of photedentification data has also shownsitet del i ty of Bl ainvill et
the AUTEC range in Tongue of the Ocean and to-kengn study sites off Abaco, providing

further support for population structuring on a relatively small spatial scale. The¢lgemetic

analyses will help elucidate this hypothe3isis multi-faceted study is providing key data on the

! Analysis reported by David P Herman, Douglas G. Burrows, Gladys K. Yanagida, Richard H.
Boyer and Gina M. Ylitalo, NOAA Northwest Fisheries Science Center.
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population ecology of beaked whales on and around the US Navy ranges in the Bahamas,
information which is critical to future mitigation and momit.
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To investigate population strturing, a shighbased survey was conducted outside the Great

Bahama Canyorkrom 15September 1 October, the research teaonducted a survey of

Exuma Sound to biopsy sample beaked whales and other species to compare genetic relatedness
of animals found ithe Sound with those from the Great Bahama Carsighteendays of

survey effort covered526 km (825nmi) and resulted iA9 sightings(Figure 7) Surprisingly,

the most frequently sighted species was Gerva
samples fronsperm whales and pilot whales but from beaked whales as t$egroups were

too evasive for close approaches. However, we have shown that Exuma Sound provides
importanthabitat for all three species of beaked whales found in the Bahamas, most notably

Ge r v a kesl Whalkaesecies whichppears to beare in the northern Bahamas, with the
exception of the Cul de Sac
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Figure 7. Cetacearsighting locations in Exuma Sound duriaghipbasedsurvey onducted in
September October2009.

Monitoring Movements ofOdontocetes dumg Submarine Commanders Courss

The Submarine Commanders Course (SCC) is a-shilti exercise that takes place twicgear

at AUTEC and involves the use of multiple rifdquency active sonars over -av2ek period

with the peak in activity occurring duringdadaymini-war. As part of a collaborative study

bet ween BMMRO, NOAAO®Gs Sout hwe sNavalftUnderkear i es Sci
Warfare Centerhte movement of individual whalégfore, during and after SC@ss

monitored by-tdgplbogiomgpridamty a satellite tran
Computers, Redmond, WA). The tag was held on the externatswfahe whale, ideally near

the base of the dorsal fin, by two barbed titanium darts which penetrated to a depth of 4.5 cm.

Tags were deployed from distances of approximatel¥Bm using a blackowder rifle to

project the tag on the end of a crosshmmi, which fell away on contact with the whale. The tags

were scheduled to transmit for sixhdur periods each calendar day, and transmissions from the

tag were recorded and processed using the ARGOS system (http://wwvs\stgrs.org/).

Received locabns were filtered with a maximum swim speed of 3-in Bour tags were also
programmed to record tirr-temperature data, as a proxy for dive depths.

Satellite tags were deployed on four beaked whales in the Great Bahama Canyon: three

Bl ai nvilhkee®€s vaed o g and fevespreendvhaleh ia Mag 2009 and six short

finned pilot whales in November 200®atellite telemetry data from a tag on an adult male

Bl ainvill eds beaked whale provided 25 days of
before, during and after the SCC that took placd 2May 2009 (Figur®).
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