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Background
Ocean Explorer
Ocean Explorer is a Swiss non-profit organisation dedicated to the research and
conservation of marine mammals. Since autumn 2012, the research vessel “Ocean
Breeze” launches a number of research projects in the Caribbean Sea as well as the
Pacific Ocean. In the Caribbean, Ocean Explorer is working in the Dominican Republic,
Guadeloupe, Dominica and Turks and Caicos.
Aims of these research trips are to raise awareness of marine ecosystems and their
threats by involving the public into the research activities and to collect valuable data
on marine mammal distribution and abundance to fill gaps in the knowledge about
occurring cetacean species and to support local conservation efforts.
Turks and Caicos Islands

Figure 1 Overview map of the Turks and Caicos Islands

The British overseas territory Turks and Caicos Islands are two island groups located in
the south of the Bahamian archipelago (Figure 1). The islands are divided by three
shallow water banks: Caicos Bank, Mouchoir Bank and Turks Bank. The largest Bank is
Caicos Bank covering an area of 6500 km2. The capital island Grand Turk is surrounded
by approximately 40 other islands and cays including Providenciales, South Caicos,
Middle Caicos, North Caicos and Salt Cay (Anon, 1998).
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Marine mammals around Turks and Caicos
The Caribbean waters are an important habitat for marine mammals and serve as
critical feeding, resting, calving and mating area (Ward and Moscrop, 1999). In the
wider north-eastern and central Caribbean (Bahamas, Cayman Islands, Cuba, Dominican
Republic, Haiti, Jamaica, Puerto Rico and Turks and Caicos Islands) the following
cetacean species have been sighted: fin whale (Balaenoptera physalus), sei whale
(Balaenpotera borealis), bryde’s whale (Balaenoptera brydei), minke whale
(Balaenoptera acutorostrata), humpback whale (Megaptera novaeangliae), sperm whale
(Physeter macrocephalus), false killer whale (Pseudorca crassidens), killer whale
(Orcinus orca), short-finned pilot whale (Globicephala macrohynchus), rough-toothed
dolphin (Steno bredanensis), common dolphin (Delphinus delphis), bottlenose dolphin
(Tursiops truncatus), Atlantic spotted dolphin (Stenella frontalis), striped dolphin
(Stenella coeruleoalba), long-snouted spinner dolphin (Stenella longirostris), risso’s
dolphin (Grampus griseus) and cuvier’s beaked whale (Ziphius cavirostris) (Ward and
Moscrop, 1999).
Appendix III lists 30 marine mammal species that are believed to occur in the waters of
Turks and Caicos Islands, however only few species have been confirmed so far (Sea
Around Us, http://www.seaaroundus.org). Gricks (1994) reported migrating humpback
whales (Megaptera novaeangliae) during November and December in the deep Turks
Island Passage to their breeding grounds Muchoir Bank (TCI) and Silver Bank
(Dominican Republic). Salt Cay is a common breeding area for Humpback whales in
Turks and Caicos between January and April (Hoyt and Hvenegaard, 2002).
Additionally, sightings of manatees (Trichechus spp.) were recorded but sightings of
sperm whales (Physeter macrocephalus) and sei whales (Balaenoptera borealis) need
confirmation (Procter and Fleming, 1999). Beside the long known winter breeding
activity of humpback whales in TCI waters and resident bottlenose dolphins in Leeward
and Grand Turk, there is not much known about other species inhabiting the waters of
Turks and Caicos Islands. No comprehensive survey on marine mammals in Turks and
Caicos coastal waters has been conducted in the past.
The specific objective of this survey was to conduct visual line-transect and passive
acoustic surveys to determine the cetacean species occurring around Turks and Caicos.
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Methods
The combined passive acoustic and visual line-transect surveys was conducted on the
research vessel “Ocean Breeze”, a 44 feet long Catamaran type Lagoon 440. The vessel is
powered with two engines 55 horsepower Volvo Penta D2-55. Vessel speed during
surveys ranged between 4.5 and 6 knots and was either under sail or driven by one
engine. Total visual and acoustic survey effort was
410.51 km. The first survey track line began on
23rd April 2013 and last survey track was on 28th
June 2013. Visual survey operations were
conducted when weather allowed enough
visibility (Beaufort < 5; winds below 20 knots).
Teams of 4 observers operated on 1 hour shifts
and then switched either positions or observers to
Figure 2 Visual line transect survey design

reduce fatigue. Observations were made from the
flying bridge located approximately 4 meters
above the sea surface or from the bug approximately 2 meters above the sea surface. 3
observers searched for cetaceans using unaided eye and Minolta 10X50 handheld
binoculars within a 60° bearing (Figure 2). That allowed a search-coverage from port to
starboard of the vessel. All observers were briefed before however experience varied
greatly. Therefore an experienced scientist was also involved in the search and checked
the whole area from left to right of the boat with binoculars (Nikon Compass 7X50) and
also recorded data and sightings.
When cetaceans were sighted, the ship left the track line to confirm species, take
photographs and record group size and behaviour. Sightings were recorded on survey
protocols which included the date, start time of line transect, GPS position, bearing, time
and GPS for each change of course, species, group size, presence of calves, swimming
direction, bearing from the bow, linear distance from the ship when detected, behaviour
and additional information. Environmental data were recorded for each track line, when
conditions changed and when there was a sighting. Environmental data included sea
state weather, cloud cover and wind speed and direction.
Many cetacean species are acoustically active which is advantageous especially when
weather conditions reduce visual sightings probability. Therefore passive acoustic
methods are useful to determine distribution and presence of acoustically active
cetaceans (Noad and Caato, 2001). Acoustic surveys were conducted with a towed array
of hydrophones. The array consisted of two spheric ceramic hydrophones at a distance
of 2.5 meters attached to 150 meter long Kevlar reinforced cable. The frequency
response was up to 130 kHz with MagRec HP-03 wideband preamp. During each survey,
hydrophone recordings were visualized and saved with the programme SeePro 2.0i.
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Results

Bottlenose dolphin
Atlantic spotted dolphin
Gervais beaked whale
Sperm whale

Figure 3 Map of the study area showing the conducted transect lines and cetacean sightings

Total visual and acoustic line transect survey effort was 50 hours and 23 minutes
(Figure 3). On the 13th of May 2013, at the beginning of the line transect survey at 08:15,
sperm whale (Physeter macrocephalus) clicks were recorded. At 10:46, an individual
sperm whale was detected visually and species was confirmed (Figure 4). The sighting
lasted about half an hour. To our knowledge, this is the first confirmed sighting of a
sperm whale in TCI waters.
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Figure 4 Sperm whale (Physeter macrocephalus)

On the 14th of May 2013, at 08:35, Atlantic spotted dolphins (Stenella frontalis) were
detected visually and acoustically (Figure 5). Group size consisted of 20 to 30
individuals including juveniles. Dolphins displayed a loose group formation with bow
riding behaviour. After the sighting (15 minutes in duration), we went back on the track
line and at 09:45 two gervais beaked whales (Mesoplodon europaens) were detected
visually at a distance of 700 meters (Figure 7 and 8). The sighting lasted only 2 minutes.
On the 20th of June 2013 at 13:29, we observed a group of bottlenose dolphins (Tursiops
truncatus). Group size was 5 individuals slowly swimming to the south-east in a tight
group formation (Figure 6). On the 25th of June 2013 at 10:56, two bottlenose dolphins
(including 1 juvenile) passed our boat with a distance of 0.5 km.
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Figure 5 Juvenile Atlantic spotted dolphin (Stenella frontalis)

Figure 6 Adult bottlenose dolphin (Tursiops truncatus)
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Figure 7 Gervais beaked whale (Mesoplodon europaens)

Figure 8 Gervais beaked whale (Mesoplodon europaens)
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Table 1 Off-track sightings

Date
02/23/2013
02/23/2013
02/26/2013
02/26/2013
02/27/2013
05/09/2013
05/15/2013
06/20/2013
06/28/2013

Location
21°28.889N, 72°04.096W
21°28.863N, 72°06.268W
21°41.163N, 72°16.449W
21°43.493N, 72°15.823W
21°44.145N, 72°15.058W
21°28.462N, 72°11.467W
21°41.930N, 72°24.362W
21°51.35W, 72°20.25W
21°25.09W, 72°15.30W

Species
Unidentified dolphin spp.
Unidentified dolphin spp.
Unidentified dolphin spp.
Unidentified dolphin spp.
Unidentified dolphin spp.
Atlantic spotted dolphins (#10-20)
Unidentified dolphin spp.
Bottlenose dolphins (#5-8)
Bottlenose dolphins (#2)

Bottlenose dolphin
Atlantic spotted dolphin
Unidentified dolphin spp.

Figure 9 Map showing all off-track sightings

Table 1 shows all recorded sightings while off transect. Mostly species could not be identified,
but a group of 10-20 Atlantic spotted dolphins and bottlenose dolphins were recorded twice.
Figure 9 shows the locations of these sightings on a map.
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Discussion
To our knowledge, these are the first dedicated marine mammal surveys conducted
around the Turks and Caicos Islands. Survey effort mainly concentrated south of
Providenciales and the Turks Islands Passage. Recorded species included Atlantic
spotted dolphins, gervais beaked whales, sperm whales and bottlenose dolphins. Sperm
whales are found throughout the world’s oceans in deep waters and used to be hunted
in the Caribbean Sea by American whalers until the early 1990s (Townsend, 1935;
Leatherwood and Reeves, 1983). Beside records of sperm whales around Puerto Rico,
US and British Virgin Islands, no sperm whale records exist around Turks and Caicos
Islands (Mignucci-Giannoti, 1998). Mignucci-Giannoti (1998) suggested that sperm
whales in the north eastern Caribbean Sea mainly occur from fall to early spring but are
rare from April to September. Gero et al. (2007) studied sperm whales extensively
around Dominica, Guadeloupe, Grenada, St. Lucia and Martinique. The males usually
leave their mothers at an age of around 6 years, solitary migrate to northern latitudes
where they reach adult size and return to the breeding areas at an age of around 20
years (Best, 1979; Perrin et al., 2002).
Gervais beaked whale is in the Appendix III species list however no official record exists
of this species in Turks and Caicos waters. On contrary, Atlantic spotted dolphins and
bottlenose dolphins are quite common in the Caribbean, especially around the Bahamas,
islands lying only 30 nautical miles north of Turks and Caicos. (Mignucci-Giannoni et al.,
2003).
However sighting frequency so far is too low to give estimation on abundance and
species distribution. Nevertheless, aim was to collect baseline data on marine mammal
species occurring around Turks and Caicos since not much information is available in
the literature. In the near future, Ocean Explorer aims to conduct more line transect
surveys in Turks and Caicos waters, especially covering a larger area with higher
frequency in order to get a representative sample size for any data analysis.
Concerning the observation of the small motor vessel, this was the only time we
observed behaviour like this. There should be whale watching guidelines put in place (if
they not already exist around TCI) and enforcement is important in the near future. If
swimming with wild dolphins is allowed, then the boat has to follow certain rules how
to approach a school of dolphins. This includes keeping a constant and slow speed when
approaching, moving parallel to the dolphins and not cutting off their travel path,
sudden changes in speed and direction should be avoided and head-on approaches are
generally prohibited (for more information about whale watching guidelines please
visit the IWC website: http://iwc.int/wwguidelines).
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Appendix
Table 2 Appendix III: Marine mammal species with distributions in the Turks and Caicos Island’s EEZ (Sea
Around Us, http://www.seaaroundus.org)

Scientific Name
Balaenoptera acutorostrata
Balaenoptera borealis
Balaenoptera brydei
Balaenoptera musculus
Balaenoptera physalus
Delphinus delphis
Eubalaena glacialis
Feresa attenuata
Globicephala macrohynchus
Grampus griseus
Halichoertus grypus
Kogia breviceps
Lagenodelphis hosei
Megaptera novaeangliae
Mesoplodon densirostris
Mesoplodon europaens
Mesoplodon mirus
Orcinus orca
Peponocephala electra
Physeter macrocephalus
Pseudorca crassidens
Stenella attenuata
Stenella clymene
Stenella coeruleoalba
Stenella frontalis
Stenella longirostris
Steno bredanensis
Tursiops truncatus
Ziphius cavirostris

Common Name
Dwarf minke whale
Sei whale
Brydes whale
Blue whale
Fin whale
Short beaked common dolphin
North Atlantic right whale
Pygmy killer whale
Short-finned pilot whale
Risso’s dolphin
Gray seal
Pygmy sperm whale
Frasers dolphin
Humpback whale
Blainvilles beaked whale
Gervais beaked whale
Trues beaked whale
Killer whale
Melon-headed whale
Sperm whale
False killer whale
Pantropical spotted dolphin
Clymene dolphin
Striped dolphin
Atlantic spotted dolphin
Spinner dolphin
Rough-toothed dolphin
Bottlenose dolphin
Cuvier’s beaked whale
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