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Introduction

Thisreport forms part of a multnstitutional monitoring project intended poovide information

on thespeciesomposition, population identity, density and baseline behaviorarine

mammals and sea turtles present in Navy range compéxas the 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 Hastelkorth Carolinaln Onslow Baysix years of
monitoringhaveyielded a comprehensive picture of the density, distribitimdabundance of
marine mammals and sea turtles anovided new insights into residency patterns among
pelagic delphinid cetaceairsthis region. More than fowears of monitoring in Jacksonville
haveprovidedsimilarinformation on the density and distribution of marine mammals and sea
turtles in this area. In Cape Hatteralsnost three years stirveys hee provided preliminary
information on theomplex patterns afistribution and diversity of the marine mammals and sea
turtles in this highly productive aredhe current report builds on this past body of work and
describes monitoring activitigbat formed part of the Deep\2rs projectonductedff Cape
Hatterasetween January and December 2018s constituteshe first year of thiproject,

which focuse®n the distribution and ecology séveral deepliving odontocete species,
including: beakedZiphius cavirostrisandMesoplodorspp.);shortfinned pilot(Globicephala

macrorhynchuf and sperm whaleg®hyseter macrocephalus



Methods

We concentrated our field wogtong the shelf breaff Cape Hatteras, N@hereour previous
vessel and aerial surveys have demonstm@atedistentlyhigh densities ofleepdiving
odontocetespecies. When conditions permittegs extendedur surveysnto deeper, pelagic
wateas beyond the breakWe focused our work in this firgearof the projecionthe feasibility
of locating and approachirdgepdiving animals specifically spernand beakeavhales as a

prelude to tagging these species in the summers of 2014 and/281fave previously

demonstrated our ability to approach ang
tag pilot whales in this area, with support
from the Navy and other funding

agencies. B

We conducted surveys from the F/V

Samanndrom May through October

) Figure 1L The F/VSamanna.
2013 (Figure 1 and 3. We conducted g

oneadditional survey in the Cape Hatteras study area as phd AFTT baseline monitoring

project; this survey is described in the Cape Hatt20a8 AnnualReport on Vessel Monitoring.

To locatesperm whalesff Cape Hatterawe useda custommade directional hydrophorte
detectecholocation clickeind creakgroduced duringoragingdivesand codas used in social
interactions We deployed the directional hydrophone by hand to listen for vocalizing sperm
whales and stoppddequentlyto listen for clicksrom our survey vessel. Each time we stopped
we determinedhe bearingof theclicks andthusgradually homed in on thgosition ofwhale
Visual location of the whale was facilitated by the tendency of sperm whad&spimcalizng

as they approach the surface.



During these surveysemnadeb s er vati ons f r om twithenakedeegesamdl 6 s f
7x50 binoculars. Two observers (one port and one starboard) scanned constantly from straight
ahead to 90° abeam either side @& ttack.We closed on every sighting of cetaceans and

recordedhe location, species and behavior of each grale recorded sea turtles in passing

mode, but recordetihe locationand specieglentity of each turtle sightingWe recorded

environmental conditions (weather, sea state, depth and sea surface temperature) at each sighting
and whenevesurveyconditions changedAll data were rearded on anPad tablewith a linked

GPS unit.

We usedhotaidentificationand biopsytechniquedo examinegpatterns of residenand

population structuref odontocetes the Cape Hatterasurvey areaThus, whenever possible,

we obtaineghotographs of cetaceans for individual phiotentification; these photographs

were also usetb confirm species identification at each sighting and to compare identification
features with those used by the aerial survey téata.obtained potographs with Canon or

Nikon digital SLR cameragequipped with 10€100 mm zoom lenses) in 2t color ata

resolution of 3072 X 2048 pixels saved in .jpg formate employedemote biopsy sampling
methods to collect small skin and blubber samples using a variety ofi28&ikggpull

crossbows, depending on the species and sampling distance. Biopsy seenplelstained with

a specialize@.5cm stainless biopsy tip attached to a modified bolt, typically fired from the bow

of the survey vessel.
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Figure 2. Deep Diver vessel survey effort in the Cape Hatteras survey area, January 2013
December 2013.



DataAnalysis

We compiled and mapped akssel survey effort and sighting data ushngGI1S10.1. All
sighting data from January 2013 through December 2013 haveteibuted tdOBIS-

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

Data Storage

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

backed up on a Duke University network server.

Results

Survey Effort

Between May and October 2038¢ conducted surveys @mght days On two of these days we
used two survey vessélghe F/VSamannandour RHIB, the R/VExocetus In total, hese
surveys yielded a total &15.3 kilometesand 59.5 hours déffort (Table 1) We detected
sperm whale click®n three survey dayall in May 2013 resulting in three sightings of six
sperm whalesNe were able to locatadividual whales on two of tisedays resultingin

several close approachese biopsy samplandapproximately 20@hotcidentification images
In addition to sperm whalegie encounteredevenspecies of cetaceans in the Cape Hatteras
study area including9 sightings ofdeep divingodontocetesshortfinned pilot whalgn=32),
Cuvi er 6 s b&phiusealirosis) r=2),ainidentified beaked whad¢n=4), anda single
unidentifiedMesoplodorspp Othersightings included: boghose dolphinTursiops truncatus
n=30);Ri s s 0 6 s Grdnpusmriseéusy=3% common dolphinDelphinus delphisp=3);

Atlantic spotted dolphinStenella frontalisp=3); fin whale Balaenoptera physalus=1); and


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

an unidentified delphinidnEl) (Tables 2 and3, Figures 314). We also observedesen
loggerhead sea turtl¢€aretta carettajpnd one green sea tur{léhelonia mydas(Tables 4 and

5, Figure 15.

Table 1 Effort details forDeep Divervessel surveys in éhCape Hatteras survey area, January
2013- December 2013.

Date Sea Statd Km surveyed| Survey Time (hrs:min) | At Sea Time (hrs:min) Platform
27-May-13 1-4 114.0 6:48 10:34 F/V Samanna
28-May-13 3-4 87.7 6:40 10:54 F/V Samanna
29-May-13|  2-3 84.0 6:23 11:26 F/V Samanna
23-Jun-13|  2-3 92.1 5:41 10:18 F/V Samanna

6-Jul-13 2-3 59.0 6:11 10:54 F/V Samanna
7-Jul-13 3-4 51.1 4:06 8:57 F/V Samanna
5-Sep-13 0-3 83.7 5:44 10:29 R/V Exocetus
5-Sep-13 0-3 102.0 5:55 10:30 F/V Samanna
5-Oct-13 [  1-2 68.1 6:15 10:22 R/V Exocetus
5-Oct-13 2 73.6 5:47 10:17 F/V Samanna




Table 2. Cetacean sightingshservedduring Deep Diver vessel surveysthe Cape Hatteras
survey area)anuary2013- December 2013.

Date |Time| Latitude |Longitude Species CommonName Gr(_)up Biopsy Images
Size |Samples
27-May-13 8:46 | 35.5383€ -74.75049 Unidentified beaked whaldJnidentified beaked whale 2 0 3
27-May-13 8:46 [ 35.53834 -74.75049 T. truncatus Bottlenose dolphin 9 0 1
27-May-13 9:26 | 35.56533 -74.6877H T. truncatus Bottlenose dolphin 8 0 0
27-May-1311:24 35.60483 -74.49842  P. macrocephalus Sperm whale 2 0 34
27-May-1312:41] 35.67833 -74.58385  P. macrocephalus Sperm whale 1 1 81
27-May-1313:45 35.66484 -74.70034  G. macrorhynchus | Short-finned pilot whale| 6 0 3
27-May-1314:.07| 35.66893 -74.731624 G. macrorhynchus | Short-finned pilot whale| 6 0 0
27-May-1314:34) 35.67494 -74.77730  G. macrorhynchus | Short-finned pilot whale| 15 0 0
28-May-13 8:27 | 35.79004 -74.83185 T. truncatus Bottlenose dolphin 15 0 0
28-May-13 8:39 | 35.79265 -74.8219( Mesoplodon spp. Mesoplodon spp. 2 0 12
28-May-13 9:33| 35.79311 -74.82047 T. truncatus Bottlenose dolphin 6 0 0
28-May-1310:17| 35.7706¢ -74.78609  G. macrorhynchus | Short-finned pilot whale| 6 0 0
28-May-1310:27| 35.7423( -74.77912 T. truncatus Bottlenose dolphin 25 3 100
28-May-1311:25 35.67188 -74.7655( D. delphis Common dolphin 15 0 14
28-May-1312:22 35.62684 -74.7036(0 Unidentified delphinid Unidentified delphinid 3 0 0
28-May-1312:42 35.63715 -74.78524 G. macrorhynchus | Short-finned pilot whale| 200 2 53
28-May-1312:48 35.64071 -74.79113 D. delphis Common dolphin 100 2 34
29-May-13 8:12| 35.59954 -74.78414 T. truncatus Bottlenose dolphin 4 0 0
29-May-13 9:49(35.66814 -74.55654  G. macrorhynchus Short-finned pilot whale| 15 1 43
29-May-1310:18 35.6712( -74.54252 G. griseus Risso's dolphin 8 0 28
29-May-1310:37| 35.68508 -74.50691]  G. macrorhynchus | Short-finned pilot whale| 16 1 29
29-May-1311:10 35.69664 -74.52450  G. macrorhynchus Short-finned pilot whale| 2 0 0
29-May-1311:23 35.67981f -74.53172 T. truncatus Bottlenose dolphin 20 1 21
29-May-1311:54 35.68203 -74.55137 T. truncatus Bottlenose dolphin 6 0 0
29-May-1312:19 35.67991 -74.58892 T. truncatus Bottlenose dolphin 30 0 0
29-May-1312:29 35.66921 -74.58977  P. macrocephalus Sperm whale 3 0 81
23-Jun-13| 8:26| 35.69771 -74.81903 D. delphis Common dolphin 45 0 0
23-Jun-13| 8:33| 35.69575 -74.80949 G. macrorhynchus | Short-finned pilot whale| 10 0 0
23-Jun-13] 9:29| 35.76437 -74.62254 T. truncatus Bottlenose dolphin 12 0 3
23-Jun-13|11:01] 35.866164 -74.83240  G. macrorhynchus | Short-finned pilot whale| 10 0 0
23-Jun-13|11:09 35.87244 -74.85801 G. macrorhynchus | Short-finned pilot whale| 12 0 11
23-Jun-13|11:17| 35.8688( -74.86473 T. truncatus Bottlenose dolphin 40 2 41
23-Jun-13|11:49 35.87533 -74.86059 G. macrorhynchus | Short-finned pilot whale| 35 4 102
23-Jun-13|12:02 35.8731( -74.85954 G. griseus Risso's dolphin 1 0 5
23-Jun-13|12:30) 35.86781 -74.86306 T. truncatus Bottlenose dolphin 15 0 0
23-Jun-13|13:15 35.90582 -74.84436 T. truncatus Bottlenose dolphin 25 0 0
6-Jul-13 | 8:32| 35.87084 -74.75936 S. frontalis Atlantic spotted dolphin| 50 2 21
6-Jul-13 |10:08 35.83794 -74.65890  G. macrorhynchus | Short-finned pilot whale| 25 0 0
6-Jul-13 [10:32 35.80294 -74.65684 Unidentified beaked whajdJnidentified beaked whajle 1 0 0
6-Jul-13 |11:32 35.78014 -74.67668 T. truncatus Bottlenose dolphin 40 0 29
6-Jul-13 |12:05 35.75605 -74.63630 G. macrorhynchus | Short-finned pilot whale| 15 0 12
6-Jul-13 |13:30) 35.65984 -74.61466 T. truncatus Bottlenose dolphin 30 1 41
7-Jul-13 | 8:46|35.82237 -74.69969 S. frontalis Atlantic spotted dolphin| 60 0 90
7-Juk-13 | 9:45| 35.86377 -74.66816 S. frontalis Atlantic spotted dolphin| 35 0 15
7-Jul-13 |10:56 35.91207 -74.68082 T. truncatus Bottlenose dolphin 14 0 24
7-Jul-13 |11:43 35.87215 -74.85068 G. macrorhynchus Short-finned pilot whale| 75 0 121




Table2 coninued. Cetaceanightings observed during Deep Diver vessel surveys in the Cape
Hatteras survey area, Janudfi3- December 2013.

Date |Time| Latitude |Longitude Species CommonName Gr(_)up Biopsy Images
Size |Samples
5-Sep-13| 9:08 | 35.52943 -74.83603 T. truncatus Bottlenose dolphin 25 0 0
5-Sep-13| 9:20| 35.51593 -74.78703 T. truncatus Bottlenose dolphin 35 1 30
5-Sep-13| 9:20| 35.47924 -74.7724Q Unidentified beaked whaldJnidentified beaked whale 1 0 0
5-Sep-13| 950 | 35.45999 -74.66591 T. truncatus Bottlenose dolphin 2 0 0
5-Sep-13(10:48 35.58224 -74.68150 Unidentified beaked whaldJnidentified beaked whale 5 0 0
5-Sep-13(10:50 35.60384 -74.68203 G. macrorhynchus Short-finned pilot whale| 15 0 8
5-Sep-13|10:54 35.58155 -74.6761(Q T. truncatus Bottlenose dolphin 7 1 6
5-Sep-13[12:00 35.62337 -74.7215 G. macrorhynchus | Short-finned pilot whale| 18 0 84
5-Sep-13|12:01) 35.6490( -74.59633 T. truncatus Bottlenose dolphin 25 0 11
5-Sep-13(12:20) 35.65051 -74.74865 G. macrorhynchus | Short-finned pilot whale| 12 0 33
5-Sep-13|12:30 35.65104 -74.75465 G. macrorhynchus | Short-finned piot whale| 6 0 0
5-Sep-13|12:32 35.70895 -74.58852 T. truncatus Bottlenose dolphin 12 1 18
5-Sep-13(12:37/ 35.67943 -74.7536§ G. macrorhynchus Short-finned pilot whale| 40 0 0
5-Sep-13|12:51] 35.72153 -74.75914  G. macrorhynchus | Short-finned pilot whale| 30 0 0
5-Sep-13|12:58 35.74703 -74.76161  G. macrorhynchus | Short-finned pilot whale| 15 0 9
5-Sep-13|13:10 35.78987 -74.78711 G. macrorhynchus | Short-finned pilot whale| 12 0 4
5-Sep-13(13:32 35.70949 -74.63117 T. truncatus Bottlenose dolphin 30 0 49
5-Sep-13|13:35 35.83131f -74.85155 B. physalus Fin whale 3 2 42
5-Sep-13(13:35 35.83131f -74.85155 T. truncatus Bottlenose dolphin 8 0 4
5-Oct-13 | 8:43|35.59216 -74.81889 T. truncatus Bottlenose dolphin 15 0 9
5-Oct-13 | 9:03|35.58364 -74.80559  G. macrorhynchus | Short-finned pilot whale| 200 2 168
5-Oct-13 | 9:26 | 35.58556 -74.79254 T. truncatus Bottlenose dolphin 30 0 3
5-Oct-13 |10:26 35.57933 -74.74333 Z. cavirostris Cuvier's beaked whale] 3 2 140
5-Oct-13 [10:34 35.59828 -74.64619 T. truncatus Bottlenose dolphin 10 0 6
5-Oct-13 [11:01] 35.5652( -74.75510  G. macrorhynchus | Short-finned pilot whale| 30 0 0
5-Oct-13 [11:08 35.57934 -74.70569 G. macrorhynchus | Short-finned piot whale| 6 0 0
5-Oct-13 [11:13 35.56857 -74.7332§ G. macrorhynchus | Short-finned pilot whale| 6 0 7
5-Oct-13 [11:30 35.55461 -74.76085 T. truncatus Bottlenose dolphin 5 0 8
5-Oct-13 [11:31] 35.54402 -74.7495(Q T. truncatus Bottlenose dolphin 20 0 3
5-Oct-13 [11:38 35.54564 -74.74154  G. macrorhynchus | Short-finned pilot whale| 10 0 8
5-Oct-13 [11:59 35.54554 -74.75481 T. truncatus Bottlenose dolphin 6 0 0
5-Oct-13 [12:25 35.54604 -74.7652§ G. macrorhynchus | Short-finned piot whale| 8 0 13
5-Oct-13 [12:34] 35.56874 -74.75860 G. macrorhynchus | Short-finned piot whale| 3 0 8
5-Oct-13 [12:43 35.5849€ -74.75501 Z. cavirostris Cuvier's beaked whale| 4 0 82
5-Oct-13 [13:42 35.64158 -74.7480(Q G. griseus Risso's dolphin 8 2 51
5-Oct-13 [13:42 35.6437( -74.7439§ G. macrorhynchus | Short-finned pilot whale| 4 0 9
5-Oct-13 [14:07| 35.68344 -74.76091]  G. macrorhynchus | Short-finned pilot whale| 4 0 8




Table3. Number ofcetacearsightingsand mean group siZer each speeis observed during
Deep Divervessel surveys in theéape Hatterasurvey area, January 200®ecember 2013.

Sightings
Species 2009 2011 2012 2013 Mean Group Size
Balaenoptera physalus 0 0 1 1 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/Delphinusnix 0 1 0 0 85.0%0.0
Tursiops truncatus 23 27 54 30 17.7£25.1
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 83

Table 4 Sea turtle sightingsbserved during Deep Diver vessel surveys in the Cape Hatteras
suvey area, Jamary 2013 December 2013.

Date |Time| Latitude |Longitude| Species| Common Name |Group Size
27-May-1314:45 35.68773 -74.85690 C. mydas| Green sea turtle 1
27-May-1314:49 35.69301 -74.89001 C. caretta| Loggerhead sea turfle 1
27-May-1314:54 35.69994 -74.93254 C. caretta|Loggerhead sea turfle 1
27-May-1315:00 35.70713 -74.9765€¢ C. caretta| Loggerhead sea turfle 1
27-May-1315:03 35.71073 -74.99170 C. caretta| Loggerhead sea turfle 1
27-May-1315:15 35.72561 -75.09114 C. caretta|Loggerhead sea turfle 1
23-Jun-13/10:59 35.86614 -74.8324( C. caretta| Loggerhead sea turfle 1
5-Sep-13|15:28 35.80622 -75.07549 C. caretta|Loggerhead sea turfle 1
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Table5. Number ofsea turtlesightings and mean group sioe each species observed during
DeepDiver vessel surveys in théape Hatterasurvey areaJanuary 2018 December 2013

Sightings
Species 2009 2011 2012 2013 Mean Group Size
Caretta caretta 2 0 2 7 1.0£0.0
Chelonia mydas 0 0 0 1 1.0+0.0
Unid. sea turtle 0 0 1 0 1.0+0.0
Total: 2 0 3 8
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Figure 3. Distribution of allcetacean sightings observed duridgep Divervessel surveys in the
Cape Hatteras survey ardanuary2013- December 2013.
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Figure 4. Distribution of bottlenose dolphin sightingsdicating group size observed during
Deep Diver vessel surveysthe Cape Hatteras survey aréanuary2013- December 2013.
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Figure 5 Distribution of Atlantic spotteddolphin sightings indicating group size observed
during Deep Diver vessel surveys in the Cape Hattenagywarea, January 20X3December
2013.
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