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Marine mammal data input

" \isual observations

® Aerial survey’s
e Fishermen’s logs

" PAM (Passive Acoustic Monitoring)
e Autonomous noise recorders
e Hand-held deck systems
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Saba bank research

| Aims:

e Spatial and temporal distribution of marine
mammals

e Other marine fauna vocalisations
® Sources producing impact (man-made noise)

!

Management of endangered species
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Saba bank acoustic research

" Participants & Funding:

e Commissioned by Dutch Ministry EZ (Economic
Affairs;

® In cooperation with Saba Conservation Foundation
(SCF).

e International Network (SAMS, NOAA, US)
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Marine protected Area’s

Marine Mammal Protection and Species Richness
in the Wider Caribbean Region

L s Loonoms Tones (TET) - C3tagens Comvemaon Ag.

Marine mammal species richness  Marine mammal sanctuaries
{rumber of species per 0 5 degree cel) [7Z7] Exstng marine mammal sanciuares

| Lw(®-7) BSE Under development (Dutch Caribbe an)
[[7] Medum (8-14) Marine Protected Areas (MPAs)
B Hohi> 19) for cetaceans
B Exnins MPA
B Exsteg MPAs (R4 spanal extent not known)
[ Proposed MPAs (fu spasal extent not known)

Marine Protected Areas (MPAs)
for manatees (excl. the USA)
B Exutng MPAs
] Exstng MPAs (ul spasal extent notknown)

The MPAs clsssfied as having been created
bmucsmnmouyuh&mama
habitat are from Hoyt, E 2011 Manne Protected Amas for Whale
Doiphins and Porpoises: A World Handb ook for Cetace an Habriat
Censervaton and Planang For the West indian Manxes, these

ons sepresent areas where manatees are possibly present and
where some lkevel of protection is implemented, as mentioned in the
Regional Management Plan for the West Indian Manatee (CEP Technical
Repont 43, 2010). Species richness map based on consensus maps of known
and probable cccurrence of 25 specses covered by an analysis condected by Knssn
Kaschoer and Randsll Reeves, February 2012

Further mformatcn avadable from UNEP Carbean Enwronment Programme Regional Actuty
Center foe the SPAW Protocol [(SPAW-RAC, htyp: fwww car-zpaw-rac org)

Jean-Nicolas Pouscart, UNEPIGRID-Arendal, Mar. 2012
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Project "Broad-scale marine spatial planning of mammal corridors & protected
areas in Wider Caribbean & Southeast & Northeast Pacific" (2010-2012)
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Seasonal list Windwardside species
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Likely resxdents

Eottenose dolphin [ 7] X| 7 X[ X[ X 7] X[ 7] X[ 7]7

Splnner dolphin ------

Atlantic spotted dolphin | 7| 7| 2| 7| 22| 7| 7| 2| 7| 7|2

[ Short-fivned piot whale | 7| 2| X| 7| X[ 7|2 77 7] 7
"Cuvier's beaked whale | 7] 7| 2] 7| 2| X[ 7] 2| 7| 7] ?]?
“Humpback whale | X[ X| X[ X[ X[ X[ - [ - [X]?]?
Common minke whale -----------
| Spermwhale [ X[ X|X|?]?]?]?]?]?]?]?|?
West Indian manatee | 7| 2| ?| 7| 2| ?] 7|2 77| 2|7

?: Likely occurrence; X: reported sightings/observations; -: unlikely occurrence
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Impact of Anthropogenic Noise

Wider Caribbean Species

" Whale & dolphin Categories
e Baleen & toothed whales: LF-range 10 Hz-31 kHz;
® Dolphin species: MF-range 150 Hz to 160 kHz.
® (Richardson et al., 1995; Southall et al., 2007)
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Interfering noise

Background Noise

B Ambient “Natural” noise

e Wind and tidal conditions aggregating sea
WEIWES

" "Anthropogenic” or man-made noise sources:
e Merchant ships and leisure crafts
® Seismic operations & pile driving
® LFAS Naval LF sonar operations
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Shipping Contribution Caribbean

Commercial Shipping Intensity
in the Wider Caribbean Region

NOTES AND SOURCES

Global Map of Human Impact on Marine Ecosystems.
Science 319: 948-952.Original data source: World Meteorological
Organization Voluntary Observing Ships Scheme, 2004-05

Exclusive Economic Zones (EEZ) data from the Global Maritime Boundaries

Database 2011. Note: these maritime boundaries are for indicative purposes only,
and no details on the bilateral agreements are presented on this map.

Jean-Nicolas Poussart, UNEP/GRID-Arendal, Dec. 2011
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Commercial shipping intensity

. High

. Low

White lines at sea are the boundaries
of the Exclusive Economic Zones
(EEZ) - for indicafive purposes only
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Background Noise

Relationship between Marine Animal Sound ranges and shipping noise
(courtesy of B. Southall, NMFS/NOAA)

I Baleen Whales
I Fish
Seals & Sea Lions I

Porpoises I
Manatees and Dugongs ]

L

1Hz

t

Primary Shipping Noise

Figure 3. Frequency Relationships Between Marine Animal Sounds and Sounds from Shipping. Figure
courtesy of B. Southall, NMFS/NOAA
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AIS Detection Sample
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Acoustic Monitoring

" 2011 A single MARU noise-logger
" 2014 4 Hand-held hydrophone systems

® 2015-11 Start Period 1 with 2 AMAR noiseloggers
m 2016-04 Start period 2

= 2016-12 Start period 3
Additional loggers deployed by NOAA (Lesser
Antilles, Guadeloupe, St Maarten)
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Acoustic data background

Performance

Accuracy
Duty Cycle

Bandwidth
Resolution
Internal clock
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MARU

Cal Estimate
25%

10Hz-8 kHz
12 bits

Not reported

AMAR

Real Calibration
100%
10Hz-24kHz

24 bits

+/- 10 s 2 year
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Acoustic validation

Hydrophone calibration with a reference source
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Image © 2015 DigitalGlobe .

Google earth
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Pilot results 2011-2012 (MARU)
Humpback Whale Vocalisations
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Humpback whale song: 2011-2012

Humpback and minke whale acoustic presence with reference to fish sounds and
ambient noise levels at Saba Bank, Caribbean Windward Dutch Islands

Authors: Risch & de Haan (2016) IMARES Rapport C067/16
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MARU results 2011-2012

Minke Whale Vocalisations
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Minke whale pulse trains: 2011-2012

WAGENINGEN

UNIVERSITY & RESEARCH

21



Life sound presentations

" Humpback song
® Minke Whale calls

" Fish calls of grouper spp.,
squirrelfish or damselfish
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Conclusions & recommendations

®Results:
ePresence and temporal aspects clearly shown;

® AMAR loggers support 100% duty cycle incl. dolphin ranges with
calibrated long-term noise levels

Limitations :
* Only humpbacks males are singers;

* Migration routes require multiple logging locations over a wider
area;

* Participation in other programmes over a wider area;
* PAM-data to link to aerial monitoring
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