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1. PROJECT OVERVIEW

Beaked whales of the family Ziphiidae are perhaps the least known of marine
mammals. Rarely sighted at sea, several species are known only from dead stranded
specimens (Mead 1989). Recent mass strandings of beaked whales in several areas
(Simmonds and Lopez-Juraco 1991; Frantzis 1998; Jepson et al. 2003), including the
northern Bahamas (Balcomb and Claridge 2001, NOAA 2001) have correlated with
international naval operations, raising concern that beaked whales may be particularly
vulnerable to anthropogenic noise. As such, information on the basic population
ecology of beaked whales is necessary to understand and mitigate the effects of such
activities. However, ecological studies of beaked whales are logistically difficult due to
the challenges of reliably detecting beaked whales at sea.

-8|O" -7|8° -7I6° -7I4° -72°
FLORIDA
Shallow . .; Bahamas Marine Mammal [
Water m Research Org. 26
Range
, THE
\mc ' . BAHAMAS
Range, \
F24°
3 / _220
'CUBA -

Figure 1. Map of The Bahamas showing locations of the Bahamas Marine Mammal
Research Organisation on SW Abaco Island and US Naval Operating Areas at AUTEC
and the Shallow Water Range in the Berry Islands.

The deep waters around the Bahama Islands are one of the few areas where beaked
whales are known to regularly occur close to shore (Balcomb, 1981). The Bahamas
Marine Mammal Research Organisation has been conducting field studies of beaked
whales in the northern Bahamas since 1991, primarily around Great Abaco Island
(Figure 1). This effort has resulted in over 320 encounters with beaked whales,
comprising both Cuvieros b e Zipheid cavirdstas| é7s sightings) and
Bl ainvill eds (Mesoploda densirdstid, 268 sightings). Using randomized
boat transects and established photographic identification methods, individual whales
have been re-identified and followed over multiple years. This unique dataset provides



unprecedented individual-based information on the ecology of living beaked whales
(e.g. site fidelity (Claridge and Balcomb 1995), social organisation (Claridge 2006),
reproductive biology (Claridge and Hickmott 2007) and habitat selection (Durban et al.
2001, Claridge 2006)).

In 2006, the Office of Naval Research funded BMMRO to begin a multi-year study to
extend our on-going study in scope and geographic extent, to fill critical data gaps on
the distribution, abundance and population structuring of beaked whales in the northern
Bahamas. The need to fill these gaps exists for several reasons. The first of these is
that naval operating areas in the Bahamas lie outside BMMRO® current study areas,
and secondly, although the March 15™ 2000 mass stranding event encompassed the
study area, the geographic extent was much greater, including both Northeast and
Northwest Providence Channels. Another reason to extend our survey area to assess
the wider distribution, abundance and population structuring of beaked whales is to
provide a context for interpreting BMMROG® long term datasets from around Abaco
Island. The objectives of the three-year study are the following:

1) Determine beaked whale distribution and abundance in the Great Bahama Canyon
(Northeast and Northwest Providence Channels and Tongue of the Ocean) from
visual and acoustic surveys.

2) Examine population structuring of beaked whales in the Great Bahama Canyon
through the analysis of photo-identification data and genetic samples currently
archived by BMMRO and from photographs and biopsy samples obtained during the
surveys.

To accomplish these objectives three line-transect ship surveys were conducted to
allow effort during different seasons, with two surveys completed in 2007 (May and
October) and the third cruise during May 2008. Standardized line-transect techniques
were used to assess patterns of distribution and relative abundance. These transect
lines were randomly placed within four survey areas (Figure 2: NE Providence Channel,
NW Providence Channel, Tongue of the Ocean and the Cul de Sac). A saw-tooth (zig-
zag) pattern inside a rectangular grid placed in these areas was used to allow equal
area coverage and ensure that the tracklines randomly sample the study area. Upon
sightings, the ship broke off the transect line for a close approach on the group when
necessary to confirm species identification and to estimate group size. Closing mode
was adopted for all sightings of beaked whales and sperm whales, and a 5.5 m or 6.8
m rigid-hulled inflatable boat (RHIB) was deployed for photo-ID and biopsy sampling.
After each encounter, the ship returned to the transect line by converging back to the
track line to avoid resightings of the same animals.

Drs. Jonathan Gordon and Doug Gillespie (Sea Mammal Research Unit) constructed
the towed hydrophone and Dr. Gordon joined the survey to oversee the acoustic
survey. The hydrophone had 4 elements: two at 200 m and two at 400 m. Continuous
recordings were made at a sampling rate of 192 kHz from the towed hydrophone arrays
during line transect surveys as well as during times when visual observers were off



effort (e.g. at night). A beaked whale click detector and classifier was developed within
Rainbow Click and PAMGUARD and this was both run in real time and used to analyze
recordings to pick out beaked whale click trains.
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Figure 2. The four survey grids in the Great Bahama Canyon. The canyon branches
into Northwest Providence Channel and from Northeast Providence Channel south into
Tongue of the Ocean and the Cul de Sac and reaches depths of more than 4000m.

In all, the surveys have covered 8,885 km of visual search effort; including searches
during 85 random transect lines (Figure 3). The survey effort has resulted in 256
sightings of cetaceans, comprising 13 different species. Members of the families
Kogiidae (dwarf and pygmy sperm whales) and Ziphiidae (beaked whales) were the
most frequently sighted with 88 and 83 sightings, respectively. Three beaked whale
species wer e found: Bl ai nv iMedogodon densirastkiisp d Wlealvai 0
beaked whale (Mesoplodon europaeus) and Cuvierods Zpbiwmsked w |



cavirostris), with M. densirostris representing 55% of the Ziphiid sightings. Group sizes
were similar for all three species, ranging from 1 7 5 whales (median = 3). A total of 218
beaked whales were sighted during the surveys. Biopsy attempts were made during
close approaches to 34 groups of animals, resulting in the successful collection of 49
samples, of which 38 were beaked whale tissue samples. The skin and blubber cores
were sub-sampled and stored in liquid nitrogen and/or preservative and shipped to the
NOAA Southwest Fisheries Science Center (San Diego, CA) for genetic analysis and
NOAA Northwest Fisheries Science Center (Seattle, WA) for contaminant and diet
analysis.
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Figure 3. Map of the Great Bahama Canyon showing tracks of ship surveys (on left)

and the locations of beaked whale sightings (on right). Although beaked whales are

found throughout the canyon, the distribution appears to be associated primarily with

the canyon wall, with the highest densities found at the western end of the canyon in
NW Providence Channel.

During the 2009 survey the ship will conduct opportunistic surveys only and return to
fhot spotsofound during the previous line transect effort. There will be focused effort in
two primary areas: Tongue of the Ocean and the western end of the canyon in NW
Providence Channel. The opportunistic surveys will increase our encounter rate with
beaked whale groups, facilitating satellite tagging, photo-identification and biopsy
efforts. ISt andar di sedo ef f osightings will alaor help ®© inadase the
number of sightings for use in estimating detection functions.

The timing of this survey overlapped with a Submarine Commanders Course at AUTEC
during which multiple mid-frequency active sonars will be used at full-power so effort will



be focussed on deploying satellite tags and collecting photo-id data and biopsy samples
prior to the start of this event (see SCC Test Plan for details).

2. CRUISE PLAN

The R/V FG Walton Smith, a 966 ( 2p6war) catamaran, will be chartered for 38 days
during April i June, 2009 for surveys of Northeast and Northwest Providence Channels
and Tongue of the Ocean.

2.1 Cruise objectives

1) Visual survey techniques will be used to document beaked whale distribution and
to estimate abundance in the Great Bahama Canyon.

2) Photo-identification techniques will be used to extend the BMMRO photographic
catalogue of individual beaked whales, which will be queried to examine the distribution,
movements and social affiliations of identified individuals, and to assess abundance
using mark-recapture techniques.

3) Remote biopsy techniques will be used to collect skin and blubber samples to
contribute to study of beaked whale diet (through fatty acid, stable isotope and
contaminant analyses) and stock structure (using molecular genetic approaches).

4) Satellite telemetry tags will be used to monitor the movements of beaked whales,
with a particular focus of deploying ta
range.

5) An acoustic array will be used during surveys to help locate animals. This includes
either a 100m towed array or a bearing array.

Other Cetacean Studies

All sightings of cetacean species will be recorded during the cruise. In addition, photo-
identification, biopsy sampling and satellite tagging will be conducted on other species,
notably sperm whales, killer whales, pilot whales (and other blackfish) and bottlenose
dolphins, as part of an effort to assess abundance, stock structure and diet. Sightings
of sea turtles and birds will be recorded as well.

2.2 R/V FG Walton Smith

The R/V F.G. WALTON SMITH is owned and operated by the University of Miami,
Rosenstiel School of Marine and Atmospheric Science (RSMAS) and is a vessel of the
UNOLS fleet. Built in 2000, the vesse | is a catamaran (966
constructed of aluminum.
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For detailed information on the Walton Smith, please read the Cruise Planning Manual,
especially sections B, D, F and G. There are 5 staterooms available, 4 with double
berths and heads shared between 2 rooms on the main level. The additional cabin is
one level below and has 4 berths. The scientific team is responsible for cleaning our
own cabins, heads and the lab spaces during the cruise. We can set up a rota for
cleaning of common spaces, if necessary. There are laundry facilities available on
board, but water conservation is necessary.

The ship has a wireless local area network and for internet access in the Bahamas we
will be using a satellite link. This is a shared linked and throughput varies with the load
on the network. In most cases the link is a bit better than dial up. Bahamian cellular
phones and some US cell phones will work when within range of cell towers, which is
approximately half of the time we are at sea. The captain will communicate daily with
the Miami office (+1 305 421-4880) and important messages can be relayed, if
necessary. For these reasons, we will not be using the satellite phone on board the ship
(i.e. we will not have our own satellite phone and will not have a SIM card to use the
shipbés Tphhensehi.pdbs phone can be used in
the captain for the cost of the call.

2.2.1 Ship schedule

See SCC Test Plan.

2.3 Scientific staff and roles

The science team for the cruise include those listed in Table 1 (below). There will be
several crew changes during the cruise (see the SCC Test Plan for details) with 8 1 10
personnel at a time. All scientists will serve as visual observers and acoustic monitors
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