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Introduction

Thisreportdescribes results frommultrinstitutional monitoring project intended poovide
information on thespeciessomposition, population identity, density and baseline behatior
marine mammals and sea turtles present in Navy range complergshe Atlantic coast. This
program began in 2007, with baseline aerial and vessel surveys and a passive acoustic
monitoring program in Onslow Bay, North Carolina and has since expanded to include study
areas off Jacksonville, Florida and Cape Hatteras, North Carbli@nslow Baysix years of
monitoringhaveyielded a comprehensive picture of the density, distribtimabundance of
marine mammals and sea turtles anovided new insights into residency patterns among
pelagic delphinid cetaceans in this region. More thanyears of monitoring in Jacksonville
haveprovidedsimilarinformation on the density and digtition of marine mammals and sea
turtles in this area. In Cape Hatteralsnost three years stirveys hae provided preliminary
information on the&eomplex patterns dafistribution and diversity of the marine mammals and sea
turtles in this highly produate area.The current report builds on this past body of work and
describes monitoring activitiescluding vessel surveys, phettentification and biopsy

samplingthat occurredn these three areagtween January and December 2013.



1. Cape Hatteras

Methods

Study Area

The study area within théirginia Capes (VACAPESDPAREA:is located east of Cape

Hatteras, NC The study aremcorporates a large portion of the Cape Hatteras Special Research
Area (CHSRA), designated by NOAA Fisherasa management tool to facilitate research and
mitigation of interactions between odontocete cetaceans and a pelagic longline fidteery

study area is approximately 16000 kin extent andstraddles the continental shbteak,

including both shelf and pelagic waters (Figuré&)1 The survey area excludes nearshore coastal
waters where the spatial distribution and abundance of coastal bsttléolphins Tursiops

truncatug has been well established (Tore¢sal 2003; Torret al.2005 Waringet al.2013.
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Visual Surveys

Vesselbased survey platforms provide a greater probability of sighting digem species than

aerial surveys (Barlow and Gisiner 2006). Shipboard observers are also more likely to be able to
confirm species identity, particularly for animals that aficdlt to distinguish from the air.
Additionally, vessebased platforms allow for biopsy sampling and photographic identification.
Thus, we conductedegsekurveys to address questions of residency and population structure of
cetacean species in thej@e Hatteras study area. Specifically, the objectives of these surveys
were to: (1) document the distribution of marine mammals off Cape Hatteras; and (2) collect

photaidentification images and biopsy samples from representative cetacean speciea@athis

We conductedwsveys for cetaceans and
other marine megafauna from the F/V

Samannaluring asinglededicated AFTT
photaID and biopsy survey conducted in I

October 2013 (Figur#.2). Additional

surveys were conducted in the Cape
Figure 1.2. Vessel survey platform, the F/V

Hatteras study area as part of the Deep  Samanna.

Divers Project and are refied in the Deep Dive2013 Report. Observations were made from

the vessel 6s flying bridge by nakpotlanddcopee and

starboard) scanned constantly from straight ahead to 90° abeam either side of the track. The

location, species and behavior of each cetacean group was recorded, along with the location and

species for each turtle sighting. Environmentaidtions (weather, sea statégpth and sea



surface temperature) were recorded at each sighting and whenever sighting conditions changed,

using an iPad tablet and a linked GPS unit.

We usedhotaoidentificationand biopsytechniquedo examine the usaf theCape Hatteras

survey area by individual cetaceadius, whenever possible, photographs of cetaceans for
individual photeidentificationwere obtainedthese photographgere also usetb confirm

species identification at each sighting and to campentification features with those used by
the aerial survey teanPhotographsvere obtainedavith Canon or Nikon digital SLRamera
(equipped with 10@100 mm zoom lenses) in it color at a resolution of 3072 X 2048 pixels
and saved in .jpg formaRkRemote biopsy sampling methods were employed to collect small skin
and blubber samples using a variety of 27 I68 kgpull crossbows, depending on the species
and sampling distance. Biopsy samples were obtained with a speciabzea stainless biogs

tip attached to a modified bolt, typically fired from the bow of the survey vessel.

Data Analysis

Vessel survey effort and sighting data were mapped ésit@IS10.1. All vessel sighting data
from January 2013 through December 2013 have been postied data repository OBIS

SEAMAP (http://seamap.env.duke.edlu/
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Data Storage

All acoustic, visual survey and photographic dsdae beemrchived on digital media, and

backed up on a Duke University networ k.

Results
Survey Effort
On 04 October 2013, 63.4 km were surveyed during approximately 3.7 hours of dedicated

marine mammal and sea turtle vessel surveys (Tablé-igure 1.3).

Tablel.1. Dates, kilometers and hours surveyed during vessel surveys@QageeHatteras
survey area, January 200 ®ecember 2013

Date |Sea State Km surveyed Survey Time (hrs:min)|At Sea Time| Platform
4-Oct-13 2-3 63.4 344 10:25 F/V Samanng
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Figure 1.3. Survey effort in the Cape Hatterstsidyarea, January 2013December 2013.



Marine Mammal and Sea Turt®ghtings

We recorded @etacean sightingsicluding eight bottlenose dolphin groups and one fin whale
(Balaenoptera physalyigTablesl.2 and1.3, Figurel.4). There were no sea turtles observed

during the AFTT surveyin the Cape Hatteras study area in 2013.

Tablel1.2. Cetacansightingsobserved during photiml/biopsyvessel surveys theCape
Hatterassurvey area, Janua®913i December 2013

Date | Time | Latitude | Longitude Species | Common Name Grgup Biopsy Images
Size [Sampleg
4-Oct-13| 11:06| 35.38120| -74.94079| T. truncatus |Bottlenose dolphjn 28 2 87
4-Oct-13| 12:01| 35.40535| -74.85950| T. truncatus |Bottlenose dolphln 10 0 16
4-Oct-13| 12:15| 35.41637| -74.79592] T. truncatus |Bottlenose dolphln 14 0 9
4-Oct-13| 12:33| 35.43773| -74.74117| T. truncatus |Bottlenose dolphln 14 1 16
4-Oct-13| 13:12| 35.49868| -74.69587| T. truncatus |Bottlenose dolphln 14 0 34
4-Oct-13| 13:37| 35.53869| -74.70773] T. truncatus |Bottlenose dolphln 40 0 4
4-Oct-13| 14:09| 35.58036| -74.70375| T. truncatus |Bottlenose dolphjn 5 0 0
4-Oct-13| 14:25| 35.60011| -74.80185| B. physalus Fin whale 1 1 37
4-Oct-13| 14:25| 35.59389| -74.80136| T. truncatus |Bottlenose dolphjin 2 0 0

Table1.3. Number of sightings and mean group daeeach species observed during photo
id/biopsyvessel surveys in tHeape Hatterasurvey area.

Sightings
Species 2009 2011 2012 2013 Mean Group Size
Balaenoptera physalus 0 0 1 1 2.0+1.4
Delphinus delphis 0 6 11 0 183.5+212.4
Globicephala macrorhynchus 9 33 52 0 39.7+83.4
Grampus griseus 1 2 2 0 10.8+13.3
Physeter macrocephalus 0 1 4 0 1.6+£0.9
Stenella frontalis 0 8 2 0 66.8+88.1
Stenella/Delphinusmix 0 1 0 0 85.0£0.0
Tursiops truncatus 23 27 54 8 17.6+27.1
Tursiops/Stenellanix 0 1 0 0 100.0+0.0
Ziphius cavirostris 0 3 1 0 2.0+0.8
Unid. delphinid 1 0 3 0 4.7+3.1
Total: 34 82 130 9




Distributions and Habitat Associations of Cetaceans and Sea Turtles

The distribution of mariea mammal sightings is presented in Figurds Bottlenose dolphins

and fin whales were encountered along the shelf break (BigjBrand 1.5.
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Figure 1.4. Distribution ofall cetacean sightings made during vessel surveys in the Cape
Hatteras survey area, January 20C&cember 203.
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Figure 1.5. Distribution ofbottlenose dolphisightingsindicating group size observed during
vessel surveys in the Cape Hatteras survey area, JanuaryR6d&mber 203.
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Figure 1.6. Distribution of in whalesightingsindicating group size observed during vessel
surveys in the Cape Hatteras survey area, January-ZBd@&mber 203.
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Biopsy Sampling

We collected lmpsy samples from thrdsottlenose dolphins and one fin whale in the Cape
Hatteras survey area in 2013 (Tabk, Figurel.7). Genetic analysis of extracted DNA from
bottlenose dolphin biopsy samples collectethanCape Hatteras study alsztween May 2011

and July 201%onfirms that all of the sampled dolphins were of the offshore ecotype, suggesting
that there is limited oveap between coastal and offshore populations in the studySkiea
samplescollected after July 201®ill be analyzed fosex andpopulationidentity in the coming
months. Voucher specimens of these samples will be archived with the Southeast Fisheries

Science Center in Lafayette, LA.

Table1l.4. Biopsy samplesollectedin the Cape Hatteras survey ar@anuary 2018 December
2013.

Date Time Latitude | Longitude Species Sample #
4-Oct-13| 11:220 | 35.39319| -74.93014 T. truncatus HJF 13 05
4-Oct-13| 11:39 | 35.39400| -74.91683 T. truncatus HJF 13 06
4-Oct-13| 12:37 | 35.43879| -74.74184 T. truncatus ZTS 13 30
4-Oct-13| 14:32 | 35.59665| -74.80201 B. physalus HJF 13 07

14
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Biopsy Sample Locations
Cape Hatteras Survey Area
Vessel Survey Sightings
January 2013 - December 2013

. T truncatus . B. physalus

Figure 1.7. Locations of biopsy samples collected in the Cape Hatteras survey area, January
20137 December 2013.
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Photographic Effort CapeHatteras and Deep Divers

During the4 October2013survey,we obtained®03 digital image$or species identification and

to identify biopsied individuals (Tablke5). We made eery attempt to photograph all animals
encountered, both to validate species identification and to developideatdication catalogs

for cetacean species in the Céfmteras survey area. The images taken of the bottlenose
dolphins will be evaluated for quality and distinctiveness and compared to our existing catalogs.
The images of the fin whale taken on this day were the first we have obtained of this species in

our study area.

In addition, we obtainei687digital images for species confirmation and individual
identification during the 2013 Deep Diver vessel surveys. Images of newly identified animals
were added to existing catalogs daomewy developedatalogs for sperm whaleBlfyseter

macrocephalys and Cuvi er &phius eadirbstrigi(Tabldil®) e s (

Photeanalysis of alimages taken in the Cape Hatteras survey area is ongoing. To date, the
photaidentification catalogs fofursiops tuncatus Globicephala macrorhynchusnd

Delphinus delphignclude 107, 229 and 20 individuals, respectively. Three of the 107 bottlenose
dolphins photographed in the Cape Hatteras survey area have been seen multiplablaes (

1.6, Figurel.8). Ttr 1-001 was first observed on 20 July 2009 and wesigkted on 30 May

2011 andhen agairon 27 June 2011. TtrG31 was photographed on two separate occasions in
2011, on 22 May and 22 June. Ti038 was also observed twice in 2011; it was initially seen

on 29 May and was resighted on 27 June. In addition, we have made one match of a common

16



dolphin in the Cape Hatteras survey area; D@®Z was first observed on 27 May 2007 and was

re-sighted almost five years later on 15 March 200&b(e 1.6, Figurel.8).

We have resighted a large proportio22 of 229) of pilot whales included our catalog (Table
1.5). These e-sightings span up to six years and several individuals have been observed on

multiple occasions and multiple seasonélablel.6, Figurel.9).

We comparedatalogs of shottinned pilot whales in the Cape Hatteras (n = 229) and Onslow
Bay (n = 23)studyareas, butoundno matches between the two sites. In additieroutinely
compare images of strandpélagic delphinidsecoveedby local stranding networks to our

photaidentification catalogs, but have not yet made any matches.

Tablel1l.5. Summary of images collected duripgotoID/biopy and Deep Divevessel surveys

in the Cape Hatteras survey area, Jan@8fy3- Decembef013, with photadentification
catalog sizes and matches to dared 2013 biopsy samples collected with the total number of
biopsy samples collected to date in paranthesis

Common Name Scientific Name SR Catalog SizgMatches SEMTRLES
2013 2013 (Total
Common dolphin D. delphis 48 20 1 2 (7)
Short-finned pilot whaleG. macrorhynchus 649 229 22 10 (47)
Risso's dolphin G. griseus 84 3 0 2 (2)
Sperm whale P. macrocephalug 196 3 0 1)
Atlantic spotted dolphih  S. frontalis 126 13 0 2 (8)
Bottlenose dolphin T. truncatus 610 107 3 13 (37)
Cuvier's beaked whale Z. cavirostris 140 1 0 2 (2)
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Table1.6. Photoidentification matches cdfpeciebservedn the CapdHatteras study area

Cape Hatteras, NC

ID Sex| 2006 2007 2008 2009 2010 2011 2012
Ttr 1-001 JUL MAY, JUN
Ttr 7-031 MAY, JUN
Ttr 7-038 MAY, JUN
Dde 7-002 | MAY MAR
Gma_1-001 MAY, JUN
Gma_1-002 MAY MAY
Gma_6-001 M JUN MAY
Gma_6-00§ M AUG JUN
Gma_6-026 M MAY MAY
Gma_6-033 M JUN*
Gma_7-004 M SEP MAY JUN
Gma_7-003 SEP JUN*
Gma_7-007 M SEP*
Gma_7-009 MAY MAY
Gma_7-012 MAY, JUN
Gma_7-014 JUN*
Gma_7-017 JUN*
Gma_7-018 JUN*
Gma_7-026 JUN*
Gma_7-027 JUN*
Gma_7-055 F MAY, AUG
Gma_7-071 M MAY MAY
Gma_7-084 F MAY, JUN
Gma_7-085 F MAY, JUN
Gma_8-007 JUN*
Gma_8-016 MAY JUL

*Resighted within sammonth

18
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Figure 1.8. Photoidertification mathes ofotherspecies observed in the Cape Hattstady
area.
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Figure 1.9. Photoeidentification matches cﬁhortfinnedpilot whale®bserved in the Cape
Hatterasstudyarea.
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Summary Tables

Total survey effort conducted since the commencement of the monitoring program in the Cape
Hatteras survey area in 2089%eported in Tablé.7. The rumber of sightings and mean group
size by species since 2009 is presented in ThaBleThe number of biopsy samples collected

and processed to date is reported in Tal¥e Table1.10summarizes the catalog sizes and
matches by species to datEhesesummaries include survey effort, photographic images and

biopsy samplesollected during both Deep Diver and phadaand biopsy survey effort in 2013.

Tablel.7. Kilometers and hours surveyed to date in the Cape Hatteras, NC survey area.

2009 | 2011 | 2012 | 2013 | Total
Survey Hours| 26.3 179.9 | 86.8 63.2 | 356.2
Km Surveyed| 296.4 | 1097.4| 1049.4| 878.7 | 3321.9

Table1.8. Number of sightings and mean group size for each species obdenmgivessel
surveys in the Cape Hatteras survey area.

Sightings
Species 2009 2011 2012 2013 Mean Group Size
Balaenoptera physalus 0 0 1 2 2.3+1.2
Delphinus delphis 0 6 11 3 164.0+£201.2
Globicephala macrorhynchus 9 33 52 32 36.5+75.9
Grampus griseus 1 2 2 3 8.9+10.6
Mesoplodonspp. 0 0 0 1 2.0+0.0
Physeter macrocephalus 0 1 4 3 1.8+0.9
Stenella frontalis 0 8 2 3 62.5+76.9
Stenella/Delphinusmix 0 1 0 0 85.0£0.0

Tursiops truncatus 23 27 54 38 17.6+24.6

Tursiops/Stenellanix 0 1 0 0 100.0+0.0
Ziphius cavirostris 0 3 1 2 2.5+1.1
Unid. beaked whale 0 0 0 4 2.3+1.9

Unid. delphinid 1 0 3 1 4,3+2.6
Total: 34 82 130 92
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Tablel.9. Biopsy samples collected and procesdedng all vessel surveyer 2013 in the
Cape Hatteras survey area.

Common Name | Scientific Name | 2011 | 2012 | 2013 | Of SaMPle

Processed
Fin whale B.physalus 0 0 3 0
Common dolphin D. delphis 0 5 2 0
Short-finned pilot whaleG. macrorhynchus 4 33 10 39
Risso's dolphin G. griseus 0 0 2 0
Sperm whale P.macrocephalus| 0 0 1 0
Atlantic spotted dolphin  S. frontalis 6 0 2 1
Bottlenose dolphin T. truncatus 14 10 13 31
Cuvier's beaked whale Z. cavirostris 0 0 2 0

Table1.10. Summary of images collected duriall vessel surveys in the Cape Hatteras survey
area January 2013 December 2013, with phoidentificationcatalog sizes and matches to date

2009-2012 2013
: Catalog Catalog
Species Size Matcheq Images Size Matches
Delphinus delphis 5 0 48 20 1
Globicephala macrorhynchys 136 14 649 229 22
Grampus griseus 1 0 84 3 0
Physeter macrocephalus 1 1 196 3 0
Stenella frontalis 0 n/a 126 13 0
Tursiops truncatus 78 1 610 107 3
Ziphius cavirostris 0 n/a 140 1 0
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2. Onslow Bay

Methods

Study Area

The study area within th@éherry Point (CHPT) OPAREA consists ofexctangulaboxthat is
approximately 37% larger than the original proposedéisea Warfare Training Range
(USWTR), the USWTR area itself is 25 nm (46 km) long and 20 nm (37 km), widé&ng
approximately from NW to SE; Figug&l. We conducted @ssel survey effort both inside and
outside the original study area, with a focus on prevailing bathymetric and oceanographic
features influencing the study area, such as then2@8@d 1006m isdbaths and the Gulf Stream
front. These features are known to attract marine mammals and sea sorthesfocused our
survey effort on these features to maximize the number of encouAgesresult, we surveyed
areas to the north and east of the oadly proposed USWTR thate had not covered in

previous years.
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Sources: Esri, GEBCO, NOAA
Geographic, Dellorme,

Figure2.1. Map of theOnslow Baystudyarea
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Vessel Survey Data Collection

Visual Surveys

During this reporting periodur vessel survey effort focused on addressing questions of
residency and population structurieodontocetes, asur previous analysis of photo
identification data from Onslow Bay suggests a considerable level of residency in this area,

despite a relativeliow level of sampling.

We conductedigual surveys
for marine mammals and sea
turtles were conducted at a
speed of approximatelyO
knots Two surveys were

conducted fronthe F/V

Sensatior{Figure2.2), a 16 m

offshore fishing vessethich Figure2.2. Vessel survey platfornthe F/VSensation

we have used extensively in the paSne survey was conducted fromthe BNa nci n6, Out | a\
which is very similar in size and configuratitmtheSensation We made bservations from the

flying bridge (5.0 m above waterline) by naked eye and 7x50 binoculars. Two observers (one

port and one starboard) scanned constantly from straight ahead to 90° abeam either side of the
trackline.We closed on all marine mammal siglgsrand recordedhé location, species and

behavior of each cetacean groyfe surveyedurtlesin passing moddut recordedhe location

and speciesf all sea turtlesWe recorded mvironmental conditions (weather, sea state, depth
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and sea surface tempéure) at each sighting and wheneserveyconditions changedVe

recorded allighting and environmental daten an iPad tabletonnected to &PS unit.

In addition,we examined thase of the Onslow Bastudyarea by individual cetaceans using
photaidentification and biopsy techniqué&e used potographs to confirm species

identification and to compare identification features with those used by the aerial survey team.
Photographs were taken with Canon or Nikon digital SLR cameras (equipped wi{0@.08m
zoom lenses) in 28it color at a resolution of 3072 X 2048 pixels and saved in .jpg format.
Remote biopsy sampling methods were employed to collect small skin and blubber samples
using a variety of 27 kg 68 kgpull crossbows, depending on the gps and sampling distance.
Biopsy samples were obtained with a specialized 2.5 cm stainless biopsy tip attached to a

modified bolt, typically fired from the stern of the survey vessel.

Data Analysis

We mapped &ssel survey effort and sightsgsingArcGIS10.1. All sighting data collected
from January 2013 through December 2013 have been posted on the data repository OBIS

SEAMAP (http://seamap.env.duke.edlu/

Data Storage

All acoustic, visual surveyand photographic dateve beemrchived on digital media and

backed up on a Duke University network server.
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Results

VesselSurveyEffort

Between 01 January 2013 and 31 December 20d8onductedhree surveys, covering 185.6
km and 14.6 hours of phetdentification and biopsy effort (Tabil, Figure2.3). Surveys
occurredn Beaufort Sea Sta{®SS) 0 to 4and were focused along the 200m 46@0mshelf

breaks (Figur.3).

Table2.1. Dates, kilometers, and hours surveyed during vessel surveys@mgh@av Bay
surveyarea, January 2013December 2013

Date [Sea StateKmsurveyed| Survey Time (hrs:min) |At Sea Time (hrs:min) Platform
28-Jan-13 3-4 60.2 4:04 8:54 F/V Sensation
16-Juk13| 2-4 63.1 455 10:17 F/V Dancin' Outlaw
4-Oct-13| 0-2 62.3 5:38 953 F/V Sensation
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Figure 2.3. Survey effort in the Onslow Bastudyarea, January 2013December 2013.
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Marine Manmal and Sea Turtl&ightings

We recordedeven cetacean sightings during vessel surveys in Onslow Bay during 2013,
including: bottlenose dolphin3 ¢rsiops truncatusn = 6) and short finned pilot whales
(Globicephalamacrorhynchusn = 1) (Table2.2). The total number of sightings and mean
group sizes from six years of survey effort are provided in TaBleWe also recorded a single
loggerhead sea turtl€éretta carettqin Onslow Bay during 2013 (Tab®4). Cumulative

sightings of all sea ttles over all years are given in Table 2.5.

Table2.2. Cetacean sightingsbserved duringessel surveyin the Onslow Bay survey area
January20137 December 203.

Date | Time | Latitude | Longitude Species Common Name Grgup Biopsy Images
Size | Samples

16-JuF13 9:03 |34.26768 -75.79039  T. truncatus Bottlenose dolphin 2 0 0

16-Jul13 10:27 | 34.17333 -75.65895 G. macrorhynchus Short-finned pilot whale 30 3 116
16-Juk13 13:49|34.22807 -75.94833  T. truncatus Bottlenose dolphin 10 1 35
4-Oct-13| 9:36 |34.3472( -75.89286 T. truncatus Bottlenose dolphin 18 2 118
4-Oct-13| 11:13|34.33552 -75.78858  T. truncatus Bottlenose dolphin 20 2 119
4-Oct-13| 12:35|34.39542 -75.80797| T. truncatus Bottlenose dolphin 3 2 42
4-0Oct-13| 13:08 | 34.42345 -75.82513  T. truncatus Bottlenose dolphin 5 0 17

Table2.3. Number of cetacean sightings and mean group size for each species otisengd
Year 1 (June 20017 June 2008), Year 2 (July 2008une 2009), Year 3 (July 20099une
2010), Year 4 (July 2010December 2011), Year 5 (January 201R2ecember 2012) and Year
6 (January 201B December 2013) of vessel surveys in the OnslowdBayey area.

Sightings
. Year 4 Year 4 Year5 Year 6 .
SRECES LG TR R Line Transect|Photo-ID/Biopsy|Photo-ID/Biopsy|Photo-ID/Biopsy b
Globicephala macrorhynchys 1 0 2 0 0 0 1 30.8+16.4
Grampus griseus 3 0 3 0 0 1 0 34.7£15.7
Mesoplodonspp. 0 0 0 0 0 2 0 2.5+2.1
Stenella frontalis 6 17 17 5 4 1 0 19.2434.5
Steno bredanensis 0 0 1 0 0 0 0 27.0+0.0
Tursiops truncatus 23 14 29 6 1 7 6 11.1+13.0
Unid. delphinid 3 2 3 0 0 0 0 1.7+0.5
Unid. small whale 0 0 0 0 0 1 0 1.04+0.0
Total: 36 33 55 11 5 12 7
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Table2 4. Sea turtle sightings made from vessel surveys in the Onslow Bay surveyareary
20137 December 203.

Date |Time| Latitude [Longitude| Species| Common Name |Group Sizg
28-Jan-1313:2033.94439-76.5121(0C. caretta| Loggerhead sea turfle 1

Table2.5. Number of sea turtle sightings and mean group size for each species observed during
Year 1 (June 20017 June 2008), Year 2 (July 2008une 2009), Year 3 (July 2009une

2010), Year 4 (July 2010December 2011), Year 5 (January 201R2ecember 2012) and Year

6 (January 201B December 2013) of vessel surveys in the Onslow Bay survey area.

Sightings
. Year 4 Year 4 Year 5 Year 6 .
SIEECE YearlYear2 vears3 Line Transect|Photo-ID/Biopsy|Photo-ID/Biopsy|Photo-ID/Biopsy AN (Eln]) S
Caretta caretta 19 49 47 2 1 2 1 1.0+0.1
Dermochelys coriacea 0 0 2 0 0 0 0 1.04+0.0
Unid. sea turtle 1 0 1 0 0 0 0 1.0+0.0
Total: 20 49 50 2 1 2 1

Distributions and Habitat Associations of Cetacearts Sea Turtles

The distribution of marine mammals and sea tudleserved in Onslow Bay during 2013
presented in Figurea4 through2.7. The bottlenose dolphins and skiamhed pilot whales were
observed in deeper, offshore waters, well to the east of the original survey areaZBigutde
sea turtle sighting was observed in relatively shallow waters over the continental she# (Fig

2.7).
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Figure 2 4. Distribution ofall cetaceasightingsmade during vessel surveys in the Onslow Bay
studyarea, January 20xDecember 203
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Figure 2.5. Distribution ofbottlnose dolphin sigimtgs indicating group sade durin vessel
surveys in th®©nslow Baystudyarea January 2018 December 2013
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Figure 2.6. Distribution ofshortfinned pilot whale sightingindicating group sienade during
vessel surveys in thenslow Baystudyarea January 2018 DecembeR013
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Figure 2.7. Distribution ofsea turtle sightings made during vesaeleys n heOnsIowBay
studyarea, January 20%3December 2013
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Biopsy Sampling

We collected 1®iopsy samplesr 2013 in Onslow Bajrom bottlenose dolphins @7), and
shortfinned pilot whalegn = 3) (Table2.6, Figure2.8). Genetic analysis of extracted DNA

from bottlenose dolphin biopsy samples collected in OnslowtBayeen May 2011 and July
2013confirms that all of the sampled dolphins were of the offshore pepsuggesting that

there is limited overlap between coastal and offshore populations in the studykamsamples
collected after July 201®ill be analyzed fosex andpopulationidentity in the coming months.
Voucher specimens of these sample=archived with the Southeast Fisheries Science Center in

Lafayette, LA.

Table2.6. Biopsy samplegand corresponding photdentification codes) collectad the
Onslow Bay survey aredanuary 2018 December 203.

Date |Time | Latitude |Longitude Species Sample # | Photo-ID Code
16-Jul-1310:4134.17560-75.64763G. macrorhynchusZTS-13-020 Gma_8-003 Ol
16-Jul-1310:4834.17890-75.64468G. macrorhynchusZTS-13-021f Gma_9-003 Ol
16-Jul-1311:0334.18830-75.63364G. macrorhynchusZTS-13-022 Gma_7-007_Ol
16-Jul1314:07|34.24412-75.94818 T. truncatus |ZTS-13-023 Tir 6-035 OB
4-0ct-13 9:48(34.34721-75.89349 T. truncatus |AJR-13-004 No ID photo
4-Oct-13 958 |34.35155-75.88708 T. truncatus |AJR-13-005 Ttr 7-033 OB
4-0Oct-1311:22/134.3241(-75.8060§ T. truncatus |AJR-13-00§ No ID photo
4-0Oct-1311:3834.33288-75.80244  T. truncatus |AJR-13-007] Not distinctive
4-0ct-1312:41]34.38503-75.82321  T. truncatus |AJR-13-00§ Not distinctive
4-0ct-1312:4834.38914-75.8125Q0 T. truncatus |AJR-13-009 No ID photo
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Figure 2.8. Locations of biopsy samples collected in the Onslow ®aglyarea,
January 2018 December 2013
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Photographic Effort

We obtained!37 digital images during 2013 for species confirmation and individual
identification.We made eery attempt to photograph all animals encountered, both to validate
species identification and smgmenphotaidentification catalogs for cetacean species

encountered in Onslow Bay. Individuals were identified to species in all seven encounters.

We added mages of newly identified dolphins to existing phatentification catalogs in

Onslow Bay (Table.7). Photeidentification analysis is complete for all images taken through
December 2013. Since timeeptionof the monitoring program in Onslow & 2007, ,we have
resighteceight bottlenose dolphins and four Atlantic spotted dolphins (TaBland Figure2.9),
representing@pproximately 6% othe catalogs fobottlenose dolphins (8 of 126) and 5% (4 of

78) for Atlantic spotted dolphin®Resightimgs of bottlenose dolphins and Atlantic spotted

dolphins in Onslow Bay span up to six and ten years, respecfivahje2.8). Two bottlenose
dolphins (Ttr_7015 and Ttr_809) were seen together in both April 2009 and 2010. One
bottlenose dolphiiTtr_1-004) has now been photographed on three separate occasions, in
October 2009, April 2010 and January 2@I2ble2.8). Furthermore, one Atlantic spotted

dolphin (Sfr_8004) biopsied and photographed on 12 September 2011 was matched to an animal
photayraphed on 28 June 2001 and on 24 June 2002 during surveys conductegiorear

coastal waters of Onslow Bay (Figt®). We also matched an additional Atlantic spotted

dolphin from the same 12 September 2011 group to $f239 MCB, photographed a mibn

earlier on 19 August 2011 during surveys in the coastal waters off of Camp Lejeune, NC (Figure
2.9). Spotted dolphirsfr 7-013 was first observed during an offshore AFTT Onslow Bay vessel

survey on 12 September 2011 and wasigated this year on 2uly 2013 during an acoustic
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vessel survey in coastal waters of Marine Corp Base Camp LejEugsenumerouse-
sightings over multiple years and across seasons supports the existemtsdgrabldine-scale
population structure and some degree of esgl for both botenose and spotted dolphins in
Onslow Bay. To dateye have not resighted individuals of any other species, altitbegh
number of sightings and catalog sizes for these species are very small. In agditompared
the photeidentification catalog®f bottlenose dolphins, Atlantic spotted dolphins and pilot
whales from the Onslow Bay survey aveigh the Jacksonville and Cape Hatteras photo
identification catalog$or these speciedutto date we have not made amgatchesAs we
continue to augment oyrhotoidertification catalogs and biopsy sample collectionaiched
genetic and phota data will be particularly useful for understanding population structure and
site fidelity of odontocetes in Onslow Bay and other Navy OPARB&s.regularly compare
images of the dorsal fins of strandezlagiccetaceans in North Carolindth our phote

identification catalogs for Onslow Bay, iotdatethere have been no matches.

Table2.7. Summary of images collected durialij vessel surveys in tHenslow Baysurvey

area, January 2013 thiglu December 2013, with pheidentificationcatalog sizes and matches

to date and 2013 biopsy samples collected with the total number of biopsy samples collected to
date in paranthesis

S Photos Taken Catalog Samples
Common Name Scientific Name 2013 Size Matches 2013 (Total)
Short-finned pilot whale G. macrorhynchus 116 23 0 3 (3)
Risso's dolphin G. griseus n/a 22 0 0 (5)
Atlantic spotted dolphin  S. frontalis n/a 78 4 0 (4)
Rough-toothed dolphih S. bredanensis n/a 12 0 0 (0)
Bottlenose dolphin T. truncatus 321 126 8 7 (15)
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Table2.8. Photcidentification matches afpeciebservedn the Onslow Bay study area

Onslow Bay, NC

ID 2001 | 2002 | 2006 | 2007 | 2008 2009 2010 2011 2012 | 2013
Ttr 1-004 OCT APR JAN
Ttr 2-001 SEP OCT
Ttr 4-002 SEP, OCT]
Ttr 6-010 SEP JAN
Ttr 6-018 APR OCT
Ttr 7-015" APR APR
Ttr 8-009" APR APR
Ttr 9-016 JUL AUG
Sfr 7-013 SEP JUL
Sfr8-004 | JUN | JUN SEP
Sfr 9-013 AUG, OCT
Sfr 9-023 AUG, SEP

~Observed together in multiple sightings
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Figure 2.9. Locations of photadentification matches in the Onslow Bsiyidyarea.
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Summary Tables

Total survey effort conducted since the beginning of the monitoring program in the Onslow Bay
survey area is reported in Tald®. Number of sightingsral mean group size by specae
presented in Tabl210. The number of biopsy samples collected armtessed to date is

reported in Tabl2.11 Table2.12summarizes the catalog sizes and matches by species to date

and images taken during the reporting period in the Onslow Bay survey area.

Table2.9. Kilometers and hours surveyed durivigar 1 (June 20077 June 2008), Year 2 (July
200871 June 2009), Year 3 (July 20099une 2010), Year 4 (July 201@December 2011), Year
5 (January 2012 December 2012) and Year 6 (January 20®cember 2013 the Onslow
Bay survey area.

Year1l | Year2 | Year3 | Year4 | Year5 | Year6 | Total
Survey Hours| 170.7 109.0 105.7 53.6 31.5 14.6 485.1
Km Surveyed| 2333.6 | 1742.4 | 1555.8| 754.1 496.8 185.6 7068.3

Table2.10. Number of cetacean sightings and mean group size for each species observed during
Year 1 (June 20017 June 2008), Year 2 (July 2008une 2009), Year 3 (July 2009une

2010), Year 4 (July 2010December 2011), Year 5 (January 201R2ecember 20123nd Year

6 (January 201B December 2013) of vessel surveys in the Onslow Bay survey area.

Sightings
. Year 4 Year 4 Year5 Year 6 .
Species Yearl|Year2 vears3 Line Transect|Photo-ID/Biopsy|Photo-ID/Biopsy|Photo-ID/Biopsy Mean Group Size
Mesoplodonspp. 0 0 0 0 0 2 0 2.5+2.1
Globicephala macrorhynchys 1 0 2 0 0 0 1 30.8+16.4
Grampus griseus 3 0 3 0 0 1 0 34.7+15.7
Stenella frontalis 6 17 17 5 4 1 0 19.2+34.5
Tursiops truncatus 23 14 29 6 1 7 6 11.1+13.0
Steno bredanensis 0 0 1 0 0 0 0 27.0+0.0
Unid. delphinid 3 2 3 0 0 0 0 1.7+0.5
Unid. small whale 0 0 0 0 0 1 0 1.0+0.0
Total: 36 33 55 11 5 12 7
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Table2.11 Biopsy samples collected and processed to date in the Onslow Bay survey area.

Common Name Scientific Name |Year 4|Year 5|Year 6 # of Samples
Processed
Short-finned pilot whale G.macrorhynchug 0 0 3 0
Risso's dolphin G. griseus 0 5 0 0
Atlantic spotted dolphin  S. frontalis 2 2 0 0
Bottlenose dolphin T. truncatus 0 8 7 9

Table2.12 Summary of images collected durialj vessel surveys in th@nslow Baysurvey
area, January 2013 thiglu December 2013, with phetdentificationcatalog sizes and matches
to date

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Species Cat.alog Matches Catglog Matche Cat.alog Matche Ca{alog Matche Cat.alog Matcheg Images Cat.alog MatcheJ
size size size size size size
Globicephala macrorhynchys 8 0 8 0 16 0 16 0 16 0 116 23 0
Grampus griseus 5 0 5 0 7 0 7 0 22 0 n/a 22 0
Stenella frontalis 3 0 29 0 49 1 68 2 78 3 na 78 4
Steno bredanensis 0 0 0 0 12 0 12 0 12 0 n/a 12 0
Tursiops truncatus 52 0 78 0 106 5 112 5 139 7 321 126 8
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3. Jacksonville Vessel Surveys

Methods

Study Area

The study area within thiacksonville OPAREA (JAX) is approximately 5728%surrounding
the proposed USWTR sitavhich isapproximately 1700 kfin area Thestudyarea straddles
the continental shebireak, including some of tHgélake Plateapand includes both shelf and

peladc waters (Figur.1).
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Vessel Survey Data Collection

Visual Surveys

Vessel survey effort in the Jacksonville study area during 2013 foousgualestions of residency

and population structure of cetacealige conductedigual surveysat a speed of approximately

10 knotsfrom severakhartered sport fishing vessels; the BAdie LynnF/V Jodie Lynn lland

the F/VKnot Tied Dowr(Figure3.2). Wemadebser vati ons from the vess
naked eye and 7x50 binoculars. Two observers (one port and one starboard) scanned constantly
from straight ahead to 90° abeam either side of the tracklieeclosed on all cetacean sightings

and recordedhielocation, species and behavior of each cetacean gvéesurveyed turtles in

passing mode, but recordét location and specie$ all sea turtlesWe recorded

environmental conditions (weather, sea state, depth and sea surface temperature) attieach sigh

and whenevesurveyconditions changed.

We recordedighting and environmental
dataon an iPad &bletlinked to aGPS unit.
We examinedise of the survey area by

individual cetaceans using pheto

identificationand biopsytechniquesWe -
Figure 3.2. Vessel survey platform, the F/N\

also usd phaographs to confirm species ~ Jodie Lvnn II

identification at each sighting and to compare identification features with those used by the aerial

survey team We obtained photographgth Canon or Nikon digital SLRamera (equipped

with 100400 mm zoom lenses) in it color at a resolution of 3072 X 2048 pixels and saved in

Jpg format.Remote biopsy sampling methods were employed to collect small skin and blubber

samples using a variety of 27 k@8 kgpull crossbows, depending on the species and sampling
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distance.Biopsy samples were obtained with a specialized 2.5 cm stainless biopsy tip attached

to a modified bolt, typically fired from the bow of the survey vessel.

Data Analysis

Vessel survey effort and sighting data were mapped ésit@IS10.1 All vesselsighting data
collected from January 2013 through December 2013 have been posted on the data repository

OBIS-SEAMAP (http://seamap.env.duke.edlu/

Data Storage

All acoustic, visual survey and photographic dese beemrchived on digital media, and

backed up on a Duke University network server.

Results

Vessel Survey Effort

We conductedenvessel surveym 2013, totaling1021.7 km, 068.7 hours, of survey effort
(Table3.1). Thesesurveys were conducted in Beaufort Sea States (B88) And were
concentrated in the southern portion of the survey area and along the 200nestk€Figure

3.3).

46


http://seamap.env.duke.edu/

Table3.1. Dates, kilometers, and hours surveyed during vessel surveys in the Jdtkson
survey area, January 200 ®ecember 2013

Date [Sea State Km surveyed|Survey Time (hrs:min)[At Sea Time (hrs:min Platform
5-Feb-13| 2-3 109.0 7:09 10:48 F/V Jodie Lynn
6-Feb-13| 1-3 130.0 6:56 1058 F// Jodie Lynn
9-May-13 2-4 68.0 4:55 11.06 F/V Knot Tied Dowr

10-May-13 1-2 156.0 747 11.09 F/V Jodie Lynn
15-May-13 2-3 170.0 8:03 11:34 F// Jodie Lynn
17-May-13 1-3 107.0 7:08 11:39 F/V Knot Tied Dowr
18-Juk13 1-4 101.0 6:16 10:16 F/V Jodie Lynn Il
19-Juk13| 4-5 13.6 0:49 7:15 F// Knot Tied Dowr
12-Sep-13 1-4 108.0 6:07 1045 F/V Jodie Lynn Il
13-Sep-13 4 59.1 3:29 8:32 F// Jodie Lynn
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Marine Mammabnd Sea Turtle Sightings

We recordedwenty-eight cetacean sightings three specieduringthesevessel surveys:
bottlenose dolphinsTrsiops truncatusn=15), Atlantic spotted dolphinsStenellafrontalis;
n=9and Ri s s oGrampdsaglispum+lhla addition,we observednidentified
delphinidson threeoccasios (Tables3.2 and3.3). We encountered 35 saatlesin the study
areaduring 2013Loggerhead sea turtle€#retta carettan = 33 wereby far themost
frequently recordedpecieswith a single sighting of keatherbaclsighting(Dermochelys

coriaceg andoneunidentifiedsea turtle (Table3.4 and3.5).
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Table3.2. Cetacansightings from vessel surveys in thacksonvillesurvey area, Janua?p13
i December 204

Date |Time | Latitude |Longitude Species | Common Name |Group Size|Biopsy Samplegimages
5-Feb-13| 7:42(30.01048-80.6993 Unidentified delphinid 1 0 0
5-Feb-13| 8:12]30.0264(-80.63284 T. truncatus Bottlenose dolphin 5 0 9
5-Feb-13| 9:06|30.04527-80.52871 S. frontalis Atlantic spotted dolphip 35 2 71
5-Feb-13|10:12{30.01444-80.41601 T. truncatus Bottlenose dolphin 3 0 14
5-Feb-13]14:16/30.11721-80.5579 T. truncatus Bottlenose dolphin 2 0 34
6-Feb-13]12:21130.3127(-80.23664 T. truncatus Bottlenose dolphin 3 1 60
6-Feb-13|14:4030.20568-80.47247 S. frontalis Atlantic spotted dolphip 6 0 5
9-May-13| 9:43(30.12613-80.2308] S. frontalis Atlantic spotted dolphirh 7 0 10
9-May-13|11:07/30.20289-80.09539  T. truncatus Bottlenose dolphin 2 0 0
10-May-13 9:04 [30.05184-80.34094 T. truncatus Bottlenose dolphin 2 1 17
10-May-13 9:35(30.08043-80.29186 T. truncatus Bottlenose dolphin 4 2 102
10-May-1312:3330.12571-80.15334 G. griseus Risso's dolphin 10 0 187
10-May-13 14:46/30.18638-80.27241  T. truncatus Bottlenose dolphin 4 0 5
10-May-1314:5330.17742-80.30686 S. frontalis Atlantic spotted dolphin 6 0 0
10-May-1315:37/30.11497-80.5703 Unidentified delphinid 1 0 0
15-May-13 8:44(29.99532-80.32777 S. frontalis Atlantic spotted dolphip 3 0 0
15-May-13 12:0530.08442-80.09579  T. truncatus Bottlenose dolphin 5 0 24
15-May-1314:43 30.06316-80.4559 S. frontalis Atlantic spotted dolphin 2 0 30
17-May-1310:1830.17351-80.27911 T. truncatus Bottlenose dolphin 3 0 5
17-May-1311:1930.26000-80.29536 T. truncatus Bottlenose dolphin 2 0 0
17-May-1314:51/30.27849-80.665841 S. frontalis Atlantic spotted dolphin 16 3 186
18-Jul13| 8:4630.15313-80.5312%  T. truncatus Bottlenose dolphin 6 1 34
18-Jul-13[15:06/29.97150-80.75553 Unidentified delphinid 6 0 0
12-Sep-13 8:49|30.05714-80.50322  T. truncatus Bottlenose dolphin 2 0 6
12-Sep-13 9:29|30.06313-80.40074  T. truncatus Bottlenose dolphin 7 0 46
12-Sep-1313:3830.17769-80.42124 S. frontalis Atlantic spotted dolphip 8 1 43
13-Sep-13 9:07 (30.10248-80.46824 S. frontalis Atlantic spotted dolphirh 2 0 0
13-Sep-1311:17/30.29086-80.28055  T. truncatus Bottlenose dolphin | 2 0 0

Table3.3. Number of cetacean sightings and mean group size for each species observed during
Year 1 (July 2009 June 2010), Year 2 (July 201@ecember 2011), Year 3 (January 2012
December 20123nd Year 4 (January 2013ecember 2013)f vessel surveys ithe

Jacksonville survey area.

Sightings
Species Year 1 Year 2 Year 3 Year4 | Mean Group Size
Globicephala macrorhynchys 3 0 0 0 33.3£17.6
Grampus griseus 2 0 0 1 17.6£15.0
Stenella frontalis 24 17 14 9 9.5+10.1
Tursiops truncatus 15 10 23 15 4.8+4.4
Unid. delphinid 12 1 4 3 2.7+t1.2
Total: 56 28 41 28
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Table3.4. Sea turtlesightings from vessel surye in the Jacksonvillsurvey area, Janua@p13

i December 204
Date |Time| Latitude | Longitude Species Common Name |GroupSize
5-Feb-13|10:20 30.01533| -80.41139| C. caretta | Loggerhead seaturfle 1
5-Feb-13|11:42| 30.04310( -80.27983| C. caretta | Loggerhead sea turthe 1
5-Feb-13|12:18 30.13869| -80.27102| C. caretta | Loggerhead sea turthe 1
6-Feb-13| 8:44 | 29.97329( -80.28801| C. caretta | Loggerhead sea turﬂe 2
6-Feb-13|11:53 30.31084| -80.23349| C. caretta | Loggerhead sea turthe 1
6-Feb-13|12:09 30.32487| -80.23354| C. caretta | Loggerhead sea turﬂe 1
9-May-13(13:15 30.23012| -80.19310| C. caretta |Loggerhead sea turﬂe 1
9-May-13|13:41] 30.23012| -80.19310| C. caretta |Loggerhead sea turthe 1
10-May-1314:33 30.19750| -80.22066| C. caretta | Loggerhead sea turﬂe 2
10-May-1314:50 30.18117| -80.29117| C. caretta | Loggerhead sea turﬂe 1
10-May-1315:05 30.16135| -80.36582| C. caretta | Loggerhead sea turthe 1
10-May-1315:13 30.14826| -80.41781| C. caretta | Loggerhead sea tunie 1
15-May-13 8:13| 29.99634| -80.54265| C. caretta | Loggerhead sea turthe 1
15-May-1313:24] 30.10073| -80.24569| C. caretta | Loggerhead sea turthe 1
15-May-1314:15 30.08335| -80.37773| C. caretta | Loggerhead sea turﬂe 1
15-May-1314:24) 30.07989| -80.40252| C. caretta | Loggerhead sea turthe 1
15-May-1315:23 30.04543| -80.50269| C. caretta | Loggerhead sea turﬂe 1
15-May-1315:31] 30.04213| -80.52418| C. caretta | Loggerhead sea turﬂe 1
17-May-1310:18 30.17036| -80.27370| C. caretta | Loggerhead sea turlie 1
17-May-1312:41] 30.35545| -80.40221| C. caretta | Loggerhead sea tunie 1
17-May-1313:09 30.34683| -80.47280| C. caretta | Loggerhead sea turthe 1
17-May-1313:28 30.33991| -80.52218| C. caretta | Loggerhead sea turlie 1
17-May-1313:33 30.33989| -80.52486| C. caretta | Loggerhead sea turﬂe 2
17-May-1313:40 30.34066| -80.55042| C. caretta | Loggerhead sea turthe 1
17-May-1313:58 30.33865| -80.59685| C. caretta | Loggerhead sea turﬂe 1
17-May-1314:28 30.33103| -80.66562| C. caretta | Loggerhead sea turfe 1
17-May-1314:34 30.31304| -80.66438| D. coriacea |Leatherback seaturfle 1
18-Jul-13| 9557 | 30.15816| -80.39938| C. caretta | Loggerhead seaturle 1
18-Jul-13{14:07| 30.01799| -80.38518| C. caretta | Loggerhead sea turﬂe 1
18-Jul-13{14:17] 30.00943| -80.44466| C. caretta | Loggerhead sea turfe 1
12-Sep-13 8:30|30.040283 -80.53717 Unid. Sea Turtle 1
12-Sep-1310:24] 30.04575|-80.378305 C. caretta |Loggerhead seaturle 1
12-Sep-1314:16 30.180565 -80.465074 C. caretta | Loggerhead sea turthe 1
13-Sep-1310:15 30.194978 -80.4682464 C. caretta | Loggerhead sea tunie 1
13-Sep-1311:20) 30.29295| -80.28293| C. caretta | Loggerhead sea turthe 1
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Table3.5. Number of sea turtle sightings and mean group size for each species observed during
Year 1 (July 2009 June 2010), Year 2 (July 201@ecember 2011), Year 3 (January 2012
December 20129nd Year 4 (January 2013December 2013)f vessel surveys in ¢h

Jacksonville survey area.

Sightings
Species Year 1 Year 2 Year 3 Year4 | Mean Group Size
Caretta caretta 49 23 41 33 1.1+0.3
Dermochelys coriacea 5 6 4 1 1.0+0.0
Lepidochelys kempii 1 0 1 0 1.0+0.0
Unid. sea turtle 3 8 3 1 1.0+0.0
Total: 58 37 49 35

Distributions and Habitat Associations of Cetaceans and Sea Turtles

The distribution of marine mammals and sea turtles in the Jacksonville study area is presented in
Figures3.4 through3.9. Similar toour observationgrom previous years, bottlenose dolphins

were encountered throughout the survey anetudingdeeperpelagicwaters (Figurg.5),
whereadAtlantic spotted dolphins were restricted to the relatively shallow shelf waters (Figure
3.6). All sea turtles werebserved in relatively shallow waters over the continental shelf (Figure

39).
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Figure 3.4. Distribution ofall cetacearsightings made during vessel selys in the Jacksonville
studyarea January 2018 December 2013
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surveys in the Jacksonviltudyarea January 2018 December 2013
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Figure 3.6. Distribution ofAtlantic spotted dolphin sightingsdicating group sizenade during
vessel surveym the Jacksonvillstudyarea January 2018 December 2013
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Figure 3.7. Distributionof Ri s s 0 6 s dmmd indicating greup sizmade during vessel
surveys in the Jacksonviltudyarea January 2018 December 2013
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Figure 3.8. Distributionof unidentified delphinid sightingsdicating group sizenade during
vessel surveys in the Jacksonville survey ataauary 2018 December 2013
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Figure 3.9. Distribution of sea turtle sightings made during eéssirveys in the Jacksonville
survey areaJanuary 2018 December 2013
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Biopsy Sampling

We collectedl2 biopsy samples in the Jacksonville survey area during 2013 Attantic
spotted dolphingn = 6); bottlenose dolphinsx(=5);,and Ri s s o 0=sl) (@able3B,hi ns
Figure3.10). Genetic analysis of extracted DNA from bottlenose dolphin biopsy samples
collected inthe Jacksonville survey sibeetween May 2011 and July 20&8nfirms that all of the
sampled dolphins were of tleéfshore ecotype, suggesting that there is limited overlap between
coastal and offshore populations in the study.&&e samplescollected after July 201®ill be

analyzed fosex andpopulationidentity in the coming months. Voucher specimens ofethes

samplesarearchived with the Southeast Fisheries Science Center in Lafayette, LA

Table3.6. Biopsy samples collectad the Jacksonville survey aredanuary 2018 December
2013.

Date Time | Latitude |Longitude Species Sample # |Photo-ID Code
5-Feb-13| 9:14 | 30.03963 -80.52444 S. frontalis | HJF-13-001| Not distinctive
5-Feb-13| 9221 | 30.03616 -80.52062 S. frontalis | HJF-13-002| Sfr 2-009
6-Feb-13| 1345 | 30.33014 -80.250671 T. truncatus [DMW-13-001 Ttr 6-006

10-May-13 9:10 | 30.05559 -80.33879 T. truncatus | ZTS-13-001| Not distinctive
10-May-13 955 | 30.07555-80.29203 T. truncatus | ZTS-13-002| Not distinctive
10-May-13 958 | 30.07555 -80.29203 T. truncatus | ZTS-13-003| No ID photo
10-May-13 12:49 | 30.14541]-80.14754 G. griseus | ZTS-13-004| Not distinctive
17-May-13 15:01 | 30.27046 -80.65457 S. frontalis |DMW-13-002] Not distinctive
17-May-13 15:06 | 30.27166 -80.65774 S. frontalis |DMW-13-003  Sfr 9-018
17-May-13 15:12 | 30.27167-80.6578Q S. frontalis |DMW-13-004 Sfr 9-017
18-Jul13| 858 | 30.15254-80.53394 T. truncatus | ZTS-13-024| Ttr 2-004
12-Sep-13 13:145 | 30.19008 -80.42313 S. frontalis | HJF-13-004| Not distinctive
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Figure 3.10. Locations of biopsy samples collected in the Jacksonville survey area, January
201371 December 2013.
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Photographic Effort

We obtained.014 digital images for species confirmation and individual identification during
2013. We addedrmages of newly iddified dolphins toexisting catalogs (Tabl&.7); photc
identification analysis is now complete for all images taken through December RBat:
identification catalogs forT. truncatusandS.frontalis currently consist of 52 and 77
individuals, respetively. We have resightedvb individual spotted dolphins within the
Jacksonvillestudyarea(Figure3.11). Sfr 3001 was observed first on 10 October 2010 and again
on 19 March 2011; Sfr-805 was photographed during surveys on two consecutive days: 18
March 2011 and 19 March 20{Table3.8). In addition,we resightedwo bottlenose dolphins
togetheron 25 January012 andl8 July2013(Table3.8, Figure3.11). We comparedie phote
identification catalogs of bottlenose dolphins, Atlantic spottedhiledpand sho+tinned pilot
whales from Onslow Bay, NC and Jacksonville, FLWwatfoundno matches between the two

study areas.
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Table3.7. Summary of photographs taken of animals in the Jacksonville survey area, January
2013 through December 20M8ith photaidentification catalog sizes and number of matches

(20092013), and biopsy samples collected in 2013 with the total number of samples in
parenthes.

Common Name Scientific Name FLEE TELCL Cat_alog Matches =l g0
2013 Size 2013 (Total)
Short-finned pilot whaleG. macrorhynchus n/a 23 0 0 (0)
Risso's dolphin G. griseus 187 7 0 1(1)
Atlantic spotted dolphin  S. frontalis 345 77 2 6 (25)
Bottlenose dolphin T. truncatus 356 52 2 5(17)

Table3.8. Photoidentification maches of bottlenose dolphins and Atlantic spottelhhins
observedn the Jacksonville, FL study area

Jacksonville, FL

ID 2009 | 2010 | 2011 | 2012 | 2013
Ttr 2-004" JAN JUL
Ttr 6-010" JAN JUL
Sfr 3-001 OCT | MAR
Sfr 8-005 MAR

"Observed together in multiple sightings
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Figure 3.11. Locations of matched dolphins within the Jacksonwillevey area.
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Summary Tables

Total survey effort conducted since the beginning of the monitoring program in the Jacksonville
survey area is reported in Tald®. Number of sightingsradl mean group size by specas
presented in Tablg.10. The number of biopsy samples collected prmtessed to date is
reported in Tabl®.11 Table3.12summarizes the catalog sizes and matches by species to date

and images taken during the reporting period in the Jacksonville survey area.

Table3.9. Kilometers and hours surveyed durivigar 1 (July 2009 June 2010), Year 2 (July
20107 December 2011), Year 3 (January 201Recember 2012and Year 4 (January 2013
December 2013) in the Jacksonville survey area.

Yearl | Year2 | Year3 | Year4 | Total
Survey Hours| 96.3 49.3 58.6 58.7 262.9
Km Surveyed| 1638.2| 847.3 | 937.4 | 1021.7| 4444.6

Table3.10. Number of cetacean sightings and mean group size foispaches observed during
Year 1 (July 2009 June 2010), Year 2 (July 201@ecember 2011), Year 3 (January 2012
December 20123nd Year 4 (January 2013December 2013)f vessel surveys in the

Jacksonville survey area.

Sightings
Species Year 1 Year 2 Year 3 Year4 | Mean Group Size
Globicephala macrorhynchys 3 0 0 0 33.3+17.6
Grampus griseus 2 0 0 1 17.6£15.0
Stenella frontalis 24 17 14 9 9.5+10.1
Tursiops truncatus 15 10 23 15 4.8+4.4
Unid. delphinid 12 1 4 3 2.7+t1.2
Total: 56 28 41 28
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Table3.11 Biopsy samples collected and processed to date ibattiesonvillesurvey area.

Common Name Scientific Name |Year 2|Year 3|Year4 # of Samples
Processed
Risso's dolphin G. griseus 0 0 1 0
Atlantic spotted dolphin  S. frontalis 0 19 6 0
Bottlenose dolphin T. truncatus 0 12 5 15

Table3.12 Summary of images collected durialyj vessel surveys in thiacksonville survey
area, January 20kPecember 2013, with phoidentificationcatalog sizes and matches to date

Year 1 Year 2 Year 3 Year 4
. Catalo Catalo Catalo Catalo
Species . 9 Matcheo . 9 MatcheS . g Matcheq Images . 9 Matche
Size Size Size Size
Globicephala macrorhynchus 0 0 0 0 0 0 n‘a 23 0

Grampus griseus 1 0 1 0 1 0 187 7
Stenella frontalis 0 0 41 0 60 2 345 77
Tursiops truncatus 0 0 21 0 41 0 356 52

NN O
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4. Analysis of Biopsy Samples

Molecular Analysis

We commenced olecular analysis of cetacean biopsy samples collected as part of this program
in June 2013. This analysis is intended to provide information on population identity and
structure of cetaceans encountered during survey efforts. This work is coordinatdveitis

the molecular laboratory of Dr. PatridRosel at the NMFSoutheast Fisheries Science Center.

Genetic Variationin Shortfinned Pilot Whals

In the first phase of this workuranalysis concentration an investigation of genetic variation
across the mitochondrial control region in sHorhed pilot whales and bottlenose dolphins.
Genetic variation in the mitochondrial control region is one of the primary tools used to
differentiate populationsf marine mammals and other vertebratéswever, previous studies of

the fiveprime end of the mitochondrial control region in sHorhed pilot whales have

identified little genetic variation in this species, hindering attempts to describe population
strucure in this specie©ur project extended sequences across the entire mitochondrial control
region in an effort to identify additional variation that might be used to differentiate among
shortfinned pilot whales in the study aré&le extractedNA from 39shortfinned pilot whale

biopsy samples, argbquence®19 base pairs from the 3 prime end of the mitochondrial control
region.Polymerase chain reactioasd sequencing were conducted using the primers L16061

and HO0651. Four variable sites were ideatifin the 81%asepair region(Figure 4.1)

However, variation was very rare at three of the four sites; variants at these sites were observed
in only a single sample. Overall, the results indicate very little genetic variation across the entire

mitochondial control region in shotfinned pilot whales.
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Figure 4.1.Four variable sites were identified inthe 819 bas#i r s of sequence fr
of the mitochondrial control region.

Bottlenose Dolphicotypes

We completedNA extraction and sequencing of bottlenose dolphin biopsy samples to identify
offshore and coastal morphotypes in August 200& distinguished fishore and coastal
morphotypes by aligning sequences from the mitochondrial control region to known variant
sequencedlVe extractedNA from 55 bottlenose dolphin biopsy samples and 489 base pairs of
the mitochondrial control region were amplified and sequenced using the primers L15824 and
H16498. This dataset included all bottlenose dolphins shiplOnslow, Jacksonville, and

Cape Hatteras between May 2011 and July 2013, except for one sample- {BH0Y) that had
insufficient tissug€Figure 4.2) Dr. Rosel confirmed that all of the sampled dolphins were of the
offshore ecotypéFigure 4.3) These data suggest that there is little overlap between coastal and
offshore populations in the sample areas. We plan to examine photographs of these 55 offshore
bottlenose dolphins to describe their morphology and patterns of pigmentation and determine

whether we can use external features to identify dolphins of this ecotype in the field.

67



Tursiops Biopsy Sample Locations
| May 2011 - July 2013

Figure 4.2 Locations ohll bottlenose dolphins smple@ape Hattera®)nslow,and
Jacksonvillebetween May 2011 and July 2013
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Figure 4.3 Summary of the differencedbservedin48b ase pairs sequenced f
the mitochondrial control region and the number of dolphin samples with each haplotype. These
haplotypes are all characteristic of the offshore ecotype.

Stable Isotope Analysis

We analyzed stable ismies of nirogen and carbon iniopsy samples obtained from bottlenose
dolphins, pilot whales and spotted dolphins collected during these su@astson stable

isotopes are useful in tracing the foragingcation of an animal by reflecting the source of its

primary productivitye.g.inshore ersts offshore and lmhic versis pelagic feeding. Nitrogen

stable isotopes are useful in determining the trophic level at which an animal is feeding, since
enrichmat in °N from one trophic level to another is gietableat appr oxi matel y 3

trophic level

We analyzedtable isotopes on biopsy samples collected fcoamstal and offshoigottlenose
dolphins to distinguish differences between the two populsa{igure 4.4) Offshore
bottlenose dolphin had significantly lower nitrogen values and significantly higher carbon values

than coastal bottlenose dolphifisgure 4.5) These data suggest thia¢ coastabottlenose
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dolphinsoccupya slichtly higher trophic level thathe offshorestock T h €*C Ualues are
likely lower in thecoastalanimalsbecause thefpragecloser to freshwater sources of carbon,

such as riverand estuaries

We confirmed theex of 41 female and 41 male shionhed pilot whalesrom molecular

analysisof biopsy sample@. Rosel, pers. comm.Male shorifinned pilot whales had
significa'iNt vyl luiegh ® valiies, svheméompaned tai femplet whales.

Our results do not indicate that male and female pilot whales feed at ditfeygmnt levels,

because the mé&Mnbet wédem emalees nanid femal es was
increddebéetnwalen trophic levels is typically 3:
the diets of the two sexes differ. We plan to exptbfferences in the foragg behavior of male

and femaleilot whales using data collected witlrther deployments dafigital acoustic tags (D

Tags) that record depth, sound and orientation

We also examinediffierences in isotopic values among adults,-adlits and calves in 26

stranded pilot whalesWe found o significant differences in isotopic signatures amongst three
age classes of stranded pilot whal&sis result wasomewhat surprising because other studies
have found that nursing marine mammaisshe | ‘8w earn di HN vglies than &dults. It

is possible that the stranded aninthkst werddentified as calves were no longer nursing. We
acknowledge thatur designations of age classes is relatively crude and limited by small sample
sizes; anore sophisticated analysis would require age estimates from these individuals, but such

estimates are not yet available.
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Finally, weconducted an analysis stable isotopgfrom samples 082 pilot whales (including

stranded antive animalg and compared them tfshorebottlenose dolphinsEl4) to

distinguish differences in faging habitatuseThe pi | ot whal es HMd si gni
values than the bottl enos e®™\dowapshionmsahdigcatioty. t5 & h e
tha they arefeeding at a similatrophiclevel; however pilot whales had significantly enriched

U*C values compared to the bottlenose dolptfiigure 4.5, suggestinghat pilot whales are

feeding on prey found at depth, where carbon is stored in hegheentations Interestingly,

one Atlantic spotted dolphin sampmbtained fronthe same area as the pilot whales and offshore
bottlenose dolphinsontainedower nitrogen and carbon levels thitwe other specig§igure

4.5)

In the future, we plato conductstable isotopes analysis on all of our biopsy samples to address
guestions oforaging strategiesiabitat use and population structure among species found in

these regions.
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Figure 44. Locationsof sampledAtlantic spotted dolphin (n = 1goastaln = 10)and offshore
bottlenose dolphing = 14)and strande¢h = 55)and biopsied shoifiinned pilot whalegn =
27).
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