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BACKGROUND  
 

The Bahamas Marine Mammal Research Organisation has been documenting marine mammal 

fauna around the islands of The Bahamas since 1991. To date, we have had almost 4700 

sightings in The Bahamas, providing the only long-term marine mammal dataset in the region. 

This longitudinal dataset is becoming progressively more important as coastal development in 

the Bahamas is increasing at an unsustainable rate, raising concern about direct and indirect 

impacts to marine life (IDB Report 2006). The presence of two Navy underwater testing ranges 

and increased shipping traffic expected as a result of the expanding container port in Grand 

Bahama (Figure 1) has also raised concerns about impacts of noise pollution on cetaceans in the 

region. 

 

The overall objectives of the field studies are to document the distribution, abundance and 

population structure of marine mammals in the region, with a particular focus on bottlenose 

dolphins, beaked whales and sperm whales. Our research is based on the use of systematic boat-

based surveys for describing the distribution and habitat use of different marine mammal species. 

We employ photo-identification techniques for the recognition of individual whales and dolphins 

to build life history tables, and use these data to determine abundance estimates, occupancy 

patterns, and social organisation. This photographic sampling is complemented by the collection 

of tissue and faecal samples which are being used to investigate population structuring through 

molecular genetics and foraging ecology through analyses of chemical tracers. A new approach 

used during 2009 involves monitoring movement patterns of odontocetes using satellite 

telemetry. 

 

RESEARCH OBJECTIVES 
 

Long-term research objectives are: 

¶ To investigate marine mammal speciesô distribution, abundance and population structuring 

around the Bahamas to contribute towards management and conservation directives in the 

wider Caribbean region. 

¶ To investigate the ecology of coastal Atlantic bottlenose dolphins on Little Bahama Bank, 

and monitor population trends to contribute towards management of this population. 

¶ To investigate the ecology of Blainvilleôs beaked whales to aid in the conservation of beaked 

whale species in the Bahamas and elsewhere around the world. 

 

The specific research objectives addressed this field season were: 

¶ To conduct vessel surveys to search for marine mammals primarily in the northern Bahamas 

to assess speciesô distribution and habitat requirements. 

¶ To photo-identify marine mammal species, with particular emphasis on bottlenose dolphins, 

beaked whales and sperm whales, to provide sufficient data for the statistical assessment of 

occupancy patterns, abundance and social organisation. 
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¶ To collect skin, blubber and faecal samples from marine mammal species, focussing on 

beaked whales and sperm whales, to investigate population and social structuring, identify 

prey species, and assess contaminant loads. 

¶ To deploy satellite telemetry tags on deep-diving odontocete cetaceans to collect baseline 

information on movement patterns to determine population level effects of human activities, 

e.g. naval exercises at AUTEC. 

 

 
 

Figure 1.  Map of the northern Bahamas showing the Great Bahama Canyon which is comprised 

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

the Ocean. The locations of the two US Navy testing ranges are shown by shaded boxes. Shore-

based field work was undertaken from Sandy Point, Marsh Harbour and AUTEC (red stars).  
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SUMMARY OF 2009 FIELD EFFORT  
 

During the 2009 field season, there were 243 marine mammal sightings including 15 different 

species and totalling 2675 animals (Table 1). BMMRO scientists collected the majority of these 

sightings data during 113 surveys conducted in the northern and central Bahamas, but some of 

the sightings data are gathered from reports from the public.   

 

Table 1. Summary of data gathered during the 2009 field season. The numbers shown in 

parentheses are sightings information reported by the public. 
 

 

 

Common name 

 

 

Scientific name 

 

No. 

sightings 

No. of 

animals 

seen 

No. 

biopsy or 

faecal samples 

 

No. satellite 

tags 

Blainvilleôs beaked whale 
Mesoplodon 

densirostris 
23 68 10 biopsy 3 

Gervaisô beaked whale 
Mesoplodon 

europaeus 
15 39 0 0 

Unknown Mesoplodon species Mesoplodon sp. 8 19 0 0 

Cuvierôs beaked whale 
Ziphius 

cavirostris 
15 38 6 biopsy 1 

Unknown Ziphiid  15 36 0 0 

Sperm whale 
Physeter 

macrocephalus 
34 (1) 147 (3) 

33 biopsy 

3 faecal 
5 

Dwarf sperm whale Kogia sima 13 21 0 0 

Pygmy sperm whale Kogia breviceps 5 11 0 0 

Unknown Kogia species Kogia sp. 5 5 0 0 

Killer whale Orcinus orca 1 4 0 0 

Short-finned pilot whale 
Globicephala 

macrorhynchus 
4 131 16 biopsy 6 

Melon-headed whale 

 

Peponocephala 

electra 
8 1435 2 biopsy 0 

Atlantic bottlenose dolphin ï 

coastal ecotype 

Tursiops 

truncatus 
65 (1) 421 (2) 3 biopsy 0 

Atlantic spotted dolphin Stenella frontalis 1 20 0 0 

Pan-tropical spotted dolphin Stenella attenuata 3 84 0 0 

Rough-toothed dolphin Steno bredanensis 4 90 0 0 

Humpback whale 
Megaptera 

novaeangliae 
(8) (12) 0 0 

Unknown cetacean  8 (1) 52 (30) 0 0 

West Indian manatee ï Florida 

subspecies 

Trichechus 

manatus 

latirostrus 

(5) (5) 0 0 

Total 15 species 243 2675 73 15 

 

The majority of field work undertaken by BMMRO in 2009 was part of four directed research 

efforts. These included: South Abaco Marine Mammal Monitoring Programme, shore-based 

efforts from Sandy Point, during both winter and summer months; Sea of Abaco Bottlenose 
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Dolphin Assessment, a month-long shore-based survey for bottlenose dolphins based from Hope 

Town; Bahamas Beaked whale Ecology Study, 2 one-month ship-based surveys for beaked 

whales in the Great Bahama Canyon and Exuma Sound; and Monitoring Movements of 

Odontocete Whales during Submarine Commanders Courses, shore-based effort and ship-

based from AUTEC, Andros. 

 

South Abaco Marine Mammal Monitoring Programme 

During 2009, the research team surveyed 2,234 km (1,208 nautical miles) in the waters off SW 

Great Abaco Island, in the northern Bahamas. During 34 vessel surveys, team members spent 

over 187 hours searching for marine mammals resulting in 54 sightings of marine mammals, 

including four different species. Atlantic bottlenose dolphin, the most frequently sighted species, 

were primarily found at Rocky Point, and north of Gorda Cay (Disney Cruise Lineôs Castaway 

Cay) (Figure 2). 

 

Figure 2.  Map showing marine mammal sightings off SW Abaco during the 2009 field 

season. Atlantic bottlenose dolphins were concentrated at Rocky Point and north of Gorda 

Cay (Castaway Cay). Sperm whales were primarily found along the 1000 m isobath. 

 

 

Sea of Abaco Bottlenose Dolphin Assessment 

During fall 2009, BMMRO associate researchers from US NOAA Fisheries conducted shore-

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 Bahama Bank. Searches for dolphins were conducted on 19 survey 

days between 2
nd

 and 21
st
 October 2009, covering a total of 1857 km (1004 nautical miles). 

Surveys were primarily conducted in a focussed manner, by searching in areas known to be used 

Great Abaco 
Island 

Rocky Point 

Gorda Cay 
(Castaway Cay) 
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by dolphins, in order to increase the chance of encountering dolphins and documenting as many 

individuals as possible (see Figure 3). However, attempts were made to survey widely throughout 

the Sea of Abaco waters between Little Harbour in the south and Bakers Bay in the north, with 

one survey as far north as Green Turtle Cay. Dolphin groups were encountered on 20 occasions 

on 11 different days. Analysis of identification photographs is not yet complete, but an estimated 

31 individuals were documented by visual identifications. 

 

 
Figure 3. Map showing survey effort (vessel tracks) and locations of bottlenose dolphin sightings 

in the Sea of Abaco, east Abaco Island. 

 

 

Bahamas Beaked whale Ecology Study (BBES) 

Unusual mortality events involving beaked whales in several areas, including the northern 

Bahamas, have been correlated with naval operations, raising concern that beaked whales are 

particularly vulnerable to military sonars (and other anthropogenic underwater noise). As such, 

information on population ecology of beaked whales is necessary to understand and mitigate the 

effects of on-going naval activities on the two US Navy ranges in the Bahamas. These ranges lie 

outside BMMROôs primary study area off Abaco Island, so there was a need to extend our core 

study area to include potential beaked whale habitat within the navy ranges.  

 

To address this need, in 2006 BMMRO began the Bahamas Beaked Whale Ecology Study 

(BBES), a 3-year study of beaked whales in the Great Bahama Canyon. Using standardized line-

transect methods, three ship-based 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 
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Channel, Tongue of the Ocean and the Cul de Sac, Figure 4) using a saw-tooth pattern to allow 

equal area coverage. Upon sightings, the ship broke transect to confirm species identification, 

estimate group size and to collect photo-ID and biopsy samples. An additional 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. Ylitalo at NOAAôs Northwest Fisheries Science Center. Blubber and skin biopsy 

samples from 48 individual beaked whales were analyzed for their nitrogen and carbon stable 

isotope ratios, blubber fatty acids, lipid class compositions, and persistent organic pollutants. 

Genetic analysis of population structure and relatedness will be conducted by P. Morin at 

NOAAôs Southwest Fisheries Science Center in FY10, involving DNA extraction, sequencing 

and genotyping of 91 archival and recent beaked whale samples. 

 

 
Figure 4. Cetacean 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 surveys, there were 127 sightings of beaked whales in the Great Bahama Canyon, 

comprising 3 species: Blainvilleôs beaked whale (Mesoplodon densirostris), n=64, Gervaisô 

beaked whale (M. europaeus), n=10 and Cuvierôs beaked whale (Ziphius cavirostris), n=31. 

Seventy-seven 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 Surface 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 the anti-submarine 

warfare GAP exercise on 15
th
 March 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 (Blainvilleôs, n=28; Cuvierôs, n=19; Gervaisô, n=1). The patterns 

of dietary fatty acids are notably different among the three species (Figure 5), suggesting that 

they feed on largely different prey.  

 

  
Figure 5.  Principal Component Analysis plot depicting the differences in dietary fatty acid 

profiles among Blainvilleôs (closed symbols), Cuvierôs (open symbols), and Gervaisô (asterisk) 

beaked whales. Ovals depict the 80% probability density intervals for each species. 

 

 

Stable isotopes ratios also differed among species, with higher 15N isotope values and lower 13C 

isotope values found in Blainvilleôs than in Cuvierôs beaked whales (p<0.05), suggesting that 

Cuvierôs whales not only feed upon prey that is different from the Blainvilleôs whales, but also 

feed in different habitat, possibly greater depths. Differences 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 (Figure 6)
1
. Mark-recapture 

analysis of photo-identification data has also shown site-fidelity of Blainvilleôs beaked whales to 

the AUTEC range in Tongue of the Ocean and to long-term study sites off Abaco, providing 

further support for population structuring on a relatively small spatial scale. The planned genetic 

analyses will help elucidate this hypothesis. This multi-faceted study is providing key data on the 

                                                           
1
 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 monitoring. 

 

 

Figure 6.  Comparison of stable isotope ratios (
15

N and 
13

C) among the five identified 

sampling/foraging locations for Blainvilleôs (closed symbols), Cuvierôs (open symbols), and 

Gervaisô (asterisk) beaked whales. 

 

 

To investigate population structuring, a ship-based survey was conducted outside the Great 

Bahama Canyon. From 15 September ï 1 October, the research team conducted a survey of 

Exuma Sound to biopsy sample beaked whales and other species to compare genetic relatedness 

of animals found in the Sound with those from the Great Bahama Canyon. Eighteen days of 

survey effort covered 1526 km (825 nmi) and resulted in 49 sightings (Figure 7). Surprisingly, 

the most frequently sighted species was Gervaisô beaked whale. We were able to obtain tissue 

samples from sperm whales and pilot whales but not from beaked whales as these groups were 

too evasive for close approaches. However, we have shown that Exuma Sound provides 

important habitat for all three species of beaked whales found in the Bahamas, most notably 

Gervaisô beaked whale a species which appears to be rare in the northern Bahamas, with the 

exception of the Cul de Sac.
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Figure 7. Cetacean sighting locations in Exuma Sound during a ship-based survey conducted in 

September ï October 2009.  

 

 

Monitoring Movements of Odontocetes during Submarine Commanders Courses 

The Submarine Commanders Course (SCC) is a multi-ship exercise that takes place twice a year 

at AUTEC and involves the use of multiple mid-frequency active sonars over a 2-week period 

with the peak in activity occurring during a 4-day mini-war. As part of a collaborative study 

between BMMRO, NOAAôs Southwest Fisheries Science Center and the Naval Undersea 

Warfare Center, the movement of individual whales before, during and after SCCs was 

monitored by deploying ñdart-tagsò comprising a satellite transmitter (SPOT5 model, Wildlife 

Computers, Redmond, WA). The tag was held on the external surface of the 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 approximately 8 - 15 m using a black-powder rifle to 

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

were scheduled to transmit for six 2-hour periods each calendar day, and transmissions from the 

tag were recorded and processed using the ARGOS system (http://www.argos-system.org/). 

Received locations were filtered with a maximum swim speed of 3 m s-1. Four tags were also 

programmed to record time-at-temperature data, as a proxy for dive depths. 

 

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

Blainvilleôs and one Cuvierôs beaked whale, and five sperm whales in May 2009 and six short-

finned pilot whales in November 2009. Satellite telemetry data from a tag on an adult male 

Blainvilleôs beaked whale provided 25 days of movement data in the area of the AUTEC range 

before, during and after the SCC that took place 14-17 May 2009 (Figure 8).  

 

 


