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SECTION 17 INTRODUCTION

This report contains a summarymfrine species monitoring activities funded by theited StategU.S)
Navy within theAtlantic Fleet Training and Testing (AFStUHy Arealuring 20%. The U.S. Nawonducts
marine mammal and sea turtle monitoringrfoompliance with the Lettarof Authorization NMES 2013a
2013 and Biological OpiniotNMFES 2013cissued under the Marine Mammal Protection Act of 1972
(MMPA) and the Endangered Species Act®f3 (ESApr trainingand testing in the AFTT Study Area
This report also reflects aan-going evolution in the approach to monitoring reports for this area
/| 2YOdzZNNByYy i 6A0GK tKFasS LL 2F G(MSV)Progransthd ISKe¥yaad a | NR y
the NationalMarine Fisheries Service (NMFS) have agteedsessompliance based on demonstrated
progress towards addressing scientific objectjwasher than onspecific monitoring requirements for
each range compleftom effort-based metricsThis report summares the progress, accomplishments,
and results from projects currentlyeingconducted in the AFTT Study Aréeddtional details on each
projectare available in individual technical reports linked directly from the correspondingesttion of
this report

1.1 Background

The AFTT Studyreaincludes only the asea components of the range complexes and testing ranges in
the westernNorth Atlantic Ocean and encompasses the east coast of North America and the Gulf of
Mexico Figure ). TheStudy Area covers apmximately 2.6 million square nautical miles of ocean area,

and includes designated.S.Navy operating areas (OPAREAS) and special use airspace. The Study Area
also includes severél.S.Navy testing ranges and range complexes, as well as Narraganselb\gary,
Chesapeake Bay, St. Andrew Bay, andgias locationsvhere sonar maintenance and testingoors.

In order to issue an Incidental Take Statemfemtan activity that has the potential to affect protected
YENRYS ALISOASEAT baC{ VYdzad &aSi FT2NIK AaNBIldANBYSyYy(a
GFr1Ay3¢e o6pn [/ 2RS §216.10C(8B)G))IA fequess far dzf_elttal ¢f Authdiora(LOA)

must include a plan to meet the necessary monitoring and reporting requirements, while increasing the
understanding, and minimizing the disturbance, of marine mammal and sea turtle populakipasted

to be present. While the ESA does not havepecific monitoring requirement, the Biological Opinion

issued inNovember2013 by NMFS for the AFTT Study Area includes terms and conditions for continued

monitoring in thisregion NMFES 2013c

The U.S. Navy previously submitted annual monitoring and mission activities repoETaras well as
for the Atlantic Fleet Active Sonar Trainidg-ASYand the East Coastff of Mexi® RangeComplexes
to NMFS for 2009 through 26XDoN 200920103 2010h 20106 2010d 2010e 20113 2011k 2011¢g
2011d 20123 2012h 2012¢ 2012d 20133 2013¢ 2013k 20143 2014k 2014¢ 20153 2015h 20164,
2016h 20173 2017hb).

The U.S. Navy has investedarly $30 million (Table 1) in monitoring activities in theAFTT Study Area

since 2009Additional information on th@rogramA & | @F At I 0t S MBMprogré&nbwebsite{ ® b | O
(http://www.navymarinespeciesmonitoring.)s The website serves as anline portal for information

onthe background, history, and progrest the program It also provides access teports,
documentation, data, andpdates on current monitoring projects and initiatives.
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Tablel Annual funding forthe ! ®{ ® MarigaSEedies Monitoringorogramin the AFTTStudy
Area(formerly AFAST anBast CoagGulf of MexicoRange Complex@sluringFYOgFYT.

e Sy P
FY09 $1,555,000
FY10 $3,768,000
FY11 $2,749,000
FY12 $3483,000
FY13 $3,775,000
FY14 $3,311,000
FY15 $3,700,000
FY16 $3,845,000
FY17 $3,383,000
Total $29,569,000

Key: FY = Fiscal Year

In addition to tke Fleetfunded monitoring program, the Office of Naval Resed@NRMarine Mammals

and Biology Prograrand the Office of the Chief of Naval Operations (CNO) Energy and Environmental
Readiness Divisiéh@N45)Living Marine Resources Progranpportcoordinated Science & Technology
and Research & Developmefidcused on understanding the effectf sound on marine mammals,
including physiological, behavioral, ecological, and populdgual effects DoN 2010f. These prgrams
currently fund several sigmifant ongoing projects relatii® potentialoperational impacts to marine
mammals within some U.S. Nargngecomplexes Additionalinformation on these programs and other
ocean resourceriented initiativescanbe foundat the U.Sb I @& Qa D NEn&rgy, EGVirdhBeint,

and Climate Change website

1.2 Integrated Comprehensive Monitoring Program

The Integrated Comprehensive Monitoring Prograh©MP) provides the overarching framework for
O22NRAYI GA2Yy adinelspeSesnpnibdfing efforits @ENPA10Yand servess a planning

tool to focus U.S. Navy monitoring priorities pursuant to ESA and MMPA requirements. The purpose of
the ICMP is to coordinate monitoring efforts across all regions and to allocate the most appropriate level
and type of monitoring effort for each range complex based on a set of standardized objectives, regional
expertise, and resource availability. Altlghuthe ICMP does not identify specific monitoring or field
projects, it provids a flexible, scalable, and adaptable framework for such projects using adaptive
management and strategiglanning processes that periodically assess progress and reevaluate
objectives.

The ICMP is evaluated through the Adaptive Management Review (AMR) process to: (1) assess progress,
(2) provide a matrix of goals and objectives for the following year, and (3) make recommendations for
refinement and analysis of the monitoring amdtigation techniques. This process includes conducting an
annual AMR meeting at which the U.S. Navy and NMFS jointly consider thggaragoals, monitoring

results, and related scigific advances to determine if monitoring plan modifications are \wated to

address program goalslodificationsto the ICMP that result from AMR discussions are incorporated by
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an addendum or revision to the ICMP. As a planning tool, the ICMP will be routinely updated as the
programevolves and progressefhe mostsignficantadditionin 2013/2014was the developmendf the
Strategic Planning ProcefSoN 2013d), which serves to guide the investment of resources to most
efficiently address ICMP objectives and intermediate scientific objectives developed through this process.
More detailson the Strategic Planning Process arevided inSection 4

Under the ICMP, U.S. Nafgnded monitoring relating to the effects of U.S. Navy training and testing
activities on protected marine species should be designed to accomplish one or mdevébgoals as
described in the current version of tH€MP(DoN20109:

(&) An increase iour understanding of the likely occurrence of marine mammals and/orlE&A
marine speies in the vicinity of the actiomng., presence, abundance, distribution, and/or density
of species).

(b) Anincrease iour understanding of the nature, scope, or context of the likely exposure of marine
mammals and/or ESksted species to any of the paital stressors associated with the action
(e.g.,sound, explosive detonation, or expended materials), through better understanding of one
or more of the following: (1) the nature of the action and its surrounding environment
(e.g.,soundsource characteration, propagation, and ambient noise levels);t(®) affected
species€.g.,life history or dive patterns); (3) the likely-cacurrence of marine mammals and/or
ESAlisted marine species with the action (in whole or part); and/or (4) the likely bzdbgr
behavioral context of exposure to the stressor for the marine mammal and/ofiE84 marine
species€.g.,age class of exposed animals or known pupping, calving, or feeding areas).

(c) Anincrease in our understanding of how individual marine maremiaESAisted marine animals
respond (behaviorally or physiologically) to the specific stressors associated with the action (in
specific contexts, where possibleg.,at what distance or received level).

(d) An increase in our understanding of how antid¢azhindividual responses, to individual stressors
or anticipated combinations of stressors, naffect either: (1) the longerm fitness and survival
of an individual; or (2) the population, species, or stazk.(through effects on annual rates of
recrutment or survival).

(e) An increase in our understanding of the effectiveness of mitigation and monitoring measures,
including increasing the probability of detecting marine mammals to better achieve the above
goals (through improved technology mrethods, both generally and more specifically within the
safety zone (thus allowing for more effective implementation of the mitigation). Improved
detection technology will be rigorously and scientifically validated prior to being proposed for
mitigation, and shoulaneet practicality considerations (engineering, logistic, and fiscal).

() A better understanding and record of the manner in which the authorized entity complies with
the Incidental Take Authorizatioend IncidentalTake Satement.

CNON45 maintains and updas the ICMP, as necessary, reflecting the results of regulatory agency
rulemaking, AMRs, best available science, improved assessnethbds and protective measures. This

is done as part of the AMR process, in consultation with NBSy technical expertg-leet Commanders,
and Echelon Il Commands as appropriate.
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1.3 Report Objectives

This reportpresents the progress, accomplishments, and results of marine species monitoring activities
in the AFTT Studdrea in 20% and has two primary objectives:

1. Summarizefindings from the U.S. Nawvjunded marine mammal and sea turtle monitoring
conducted in theAFTTStudy Arealuring 207, as well asinalyse®f monitoring data performed
during this time Detailed technical reports for these efforts are referenced througttbis report
and provided as supporting documents.

2. Supportthe Adaptive Management Reviewprocess by providing an overview of monitoring
initiatives, progress, anévolution of the ICMP an&trategic Planning Process for U.S. Navy
marine speciesnonitoring These initiatives continue to shape the evolution of the U.S. Navy
MSM program for 208 and beyond to improve ourunderstanding of the occurrence and
distribution of marine mammals and sea turtliesthe AFTT Study Areandtheir exposure and
responseo sonarand explosivegraining and testing activities
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SECTION 217 MARINE SPECIES MONITORING ACTIVITIES

2.1 Occurrence, Distribution, and Population Structure

In 2005, the U.S. Navy contracted with a consortium of researchers from Duke University, the University
of North Carolina Wilmington (UNQ, the University of St. Andrews, and NNMF&ortheast Fisheries
Science Center to conduct a pilot study autbsequentlydevelop a survey and monitoring plan. The plan
included a recommended approach for data collection at the proposed site of the Wad®varfare
Training Range (USWTR) in Onslow Bay off the coast of North Carolina. The identified methods included
surveys (aerial/shipboard, frequency, spatial extent, etggssive acoustic monitoring (PAM), pheto
identification (photo-ID), and data anakis €.g.,standard linetransect, spatial modeling) appropriate to
establish a finescale seasonal baseline of protected marine species distribution and abundance. As a
result, a protected marine species monitoring program was initiated in June 2@siow Bay. Due to

a re-evaluation of the proposed location fahe USWTR, the preferred location was changed to the
Jacksonville Operating Area (JARAREA Therefore, a parallel monitoring program was initiated in
January 2009 at the proposed USWTR isitthe JAX OPARBEH the coast of Jacksonville, Florida.
addition to supporting theJAXUSWTR site monitoring, the program was also refined to support the
monitoring requirements set forth ithe Incidental Take Statemerasid Terms and Conditions fAFAST

and the East Coast Range Compleisssied in 2009collectively superseded by AFTT in 2018
baseline occurrence monitoringogramhas sinceo include a region of U.S. Navy training activity off the
coast of Cape Hatteraslorth Carolindo the north(2011) as well as a study site centered on the Norfolk
Canyon and shelf break region off the mouth of the Chesapeake Bay (Z8&Sgstudy aregalso serve

to support more recent projects involving tagging multiple species of cetaceans (Se@jas2vell as
behavioral response studi¢Section 2.3)The overall approach to program design and methods has been
consistent with the work that hdibeen performed over the nrgvious 10+ years, and work across the
locations continues to evolve in respan® the AMRprocess and changing priorities.

Although the initial intent of the Onslow Bay and JAX monitoring progveas to support development
of the planned USWTR, the program evolved into establistoegrterm study sites addressing
intermediate sakntific objectiveswithin the ICMP framework fokFTTThe monitoring work at these sites
provides a longitudinal baseline dfta onmarine specieoccurrence,distribution, abundance and
behaviorin key U.S. Navy training areasd serves as a referenéer addressing questions concerning
exposure, response, and consequences

In 2017, the longitudinal baseline study consisted of yeaund multidisciplinary monitoring through
aerial and vessddased visual surveys, phetb, tagging, biopsy sampling,and passive acoustic
monitoring PAM). Visual surveys were conducteegularly-round (weather permitting) using established
tracklines and standard Distansampling techniques. A summary of accomplishments and basic results
of these monitoring efforts fothe reporting period is presented in the following subsections.

All previous annual reports on this component of beselinemonitoring program are available througe
I d{ ®@ b | g@grégfad web pastallfttp://www.navymarinespeciesmonitoring.)is

2.1.1 Visual Baseline Aerial Surveys

Visual aerial surveys were conductediaé study sitesn the AFTT Study Area in Z0AIll aerial surveys
were flown along established tracklines using irensect aerial survey desigasd standard Distance
sampling protocolsDuring the current reporting period (JanuaBecember 201), surveys were

July 2018 |7


http://www.navymarinespeciesmonitoring.us/

DoN | Atlantic Fleet Training and Testing 2017 Marine Spéd@storing AnnualRepor
MARINE SPECIES MONITORING ACT

conducted in both the offshore and aeshore waters of theVirginia CapesVACAPESOPAREA
(Sections2.1.1.1and 2.1.1.2,respectively) and offshore waters of tl@&herry Poinand AXOPAREAs
(Sections 2.1.1.&nd 2.1.1.4 respectively). Additionally, aerial surveys were conducte@hesapeke
Bay waters near Naval Air Station (NAS) Patuxent REX)Section 2.1.15). Offshore aerial survey
tracklines for the longerm Cherry Point/VACAPES OPAREAsNbDeglk CanyonVACAPES nearshore,
and Cape Hatteras sites) adXand PAXOPAREAae depicted inFigures 26, 14, and18, respectively.

2.1.1.1 Norfolk Canyon Study Area Offshore Aerial Surveys

Aerial survey effor wereinitiated in the waters ofthe coast ofCape Hatteras, North Carolina, in May
2011 to assess the distribution and abundance of offshore cetacean species and searttiniefighly
productive area Beginningn 2015,the survey area was extended north following the shelf break
include the Norfolk Canyonregion (Figure2). In 2016, the Cape Hatteras survey area and the Norfolk
Canyon survey areas were designated as uniquéies. The Norfolk Canyon survey arexdvered by

16 tracklines (#4€61) Figure2). This expansion resulted in a greater portiohnthe survey area falling
GAGKAY GKS FANEBRLI OS 2F (KS | ®{ © b [FRCSRNNh VBEAPBES]
The Norfolk Canyosurvey area overlagthe VACAPES OPAREA.

I NB I

A total of54 tracklines 8812.05kilometers km]) over10dayswascoveredin the Norfolk Canyosurvey
areain 2017(Table 3. Survey effort occurred i@ months. Twosurvey days wereompleted ineach of
May, June, andluly and onefull day of effort occurred ifrebruary Partialday effort was conducted in
January August, andSeptember.Surveyconditions during the @ days ranged fronBeaufort sea state
(BSS) 1 t&, with greater than80 percent of effort in BSS 3 mwer. All but onecetacean sighting @8
percent) occurred in BSS 3 omler. Cetacean sighting rat€sightings/1,000 km survey&decreased as
BSS increased, withtes 0f30.89in BSS 128.42in BSS 23.42in BSS 3, ar2l08in BSS 4Sighting rates
per month ranged from zero t09352/1,000 km. Sighting rate was highest iune with 34 sightings
recorded overl2 tracklines.

Table2. Effort summaryfor aerial surveys conducted in thdorfolk Canyorsurvey arean 2017.
Month S,\Iul;\r/r:e?ga(;fs Tracklines Covered,  Total km Flown Total hr Underway*
January 1 4 191.80 26
February 1 8 564.30 6.9
May 2 14 1,028.05 13.0
June 2 12 860.40 104
July 2 8 579.10 7.6
August 1 4 294.75 2.4
September 1 4 293.65 2.8
Total 10 54 3,812.05 45.7

* Total hours (hrunderway reported as Hobbs hr = total engine time

July 2018 |8



DoN | Atlantic Fleet Training and Testing 2017 Marine Spéd@storing AnnualRepor
MARINE SPECIES MONITORING ACT

N o &
¢ -()_:"noj \.\1
- : ¢ b
Ux ﬁ;fi e ———
T :
k- I
1
|
1
1
folk ¢ | 551
Virginia Beach, :
\ 1
2 & 1
RO 1
A\ 1
— a2 4
oy > ‘,-7 50I
2\ :
3 1
%, . :
A i 46 ——
\‘ 1
Albemarle Sound :
LY}
A A Ny Kilometers i~ m— |
- Norfolk Canyon Survey Area
A . ~ Tracklines 61 to 46

Figure2. Norfolk Canyon survey areand aerial tracklinegor 2017

July 2018 |9



DoN | Atlantic Fleet Training and Testing 2017 Marine Spéd@storing AnnualRepor
MARINE SPECIES MONITORING ACT

There were86 on-effort sightings of7,861individual cetaceans representi@gpeciegTable 3 Figure3),

including fin whale Balaenoptera physalusl sighting of2 individuak), common dolphin Delphinus

delphis 23 sightings 06,080 individuals)v A & & 2 Q aGrafpus drigel$/siglitings of 102 individuals),
shortfinned pilot whale Globicephala merorhynchus 14 sightings of255 individuals), sperm whale
(Physeter macrocephalus sightings of7 individuals) striped dolphin $tenella coeruleoalb&; sightings

of 516 individualg)Atlantic spotted dolphin$tenella frontalis10 sightings of 469 dtividuals), common
bottlenose dolphin Tursiops truncatus17 sightings of 425 individualsind / dz@A SNR& o6SI 1 SR

(Ziphius cavirostri® sightings of 5 individuals).

Table3. Sghtings from aerial surveys conducted in tidorfolk Canyorsurvey arean 2017.

Common Name Scientific Name Nstijg:]tt)iizg Iﬁgirci?jiglgi
Finwhale Balaenoptera physalus 1/1 2/1
Humpbackwhale Megaptera novaeangliae 0/2 0/2
Gommondolphin Delphinus delphis 23/1 6,080225
w A & dolina Grampus griseus 9/1 102/3
Shortfinned pilot whale Globicephala macrorhynchus 14/0 2550
Spermwhale Physeter macrocephalus 5/1 771
Stripeddolphin Stenella coeruleoalba 5/2 51669
Atlantic spotted dolphin Stenella frontalis 10/0 4690
Common Ipttlenosedolphin Tursiops truncatus 17/0 4250
| dz@ AbSakddvéhale Ziphius cavirostris 2/0 5/0
Loggerheadurtle Caretta caretta 1420 2580
Leatherbackurtle Dermochelys coriacea 3/0 3/0
Unidentifiedshark 1/0 6/0
Mantaray Manta birostris 4/0 6/0
Cownoseay Rhinoptera bonasus 3/0 1550
Basking lsark Cetorhinus maximus 10/0 16/0
Oceansunfish Mola mola 11/0 12/0

10n and ofteffort sightings and individuals are represented by #/#-{afii-effort).

An additional &ff-effort sightings were recorded: fin whalé gighting ofl individual), humpback whale
(Megaptera novaeangliae sightings o individuals),commondolphin (L sighting of225 individuals)
wA & a2 Q1 sigrirfg oIk nglividualssperm whale(1 sighting ofl individual),and striped dolphin
(2 sightings of 69individuals). A sighting was consideredeffort if it occurred while transiting to or from
the survey area or during a crelegy between tracklines. Any cetaceans that the survey teacoentered
while investigating a separate sighting cue were also labelegffafft. If two species were seen
associated with the same sighting ¢l®th were considered to be on effort. The -@fffort sightings are
included in the tabldor each speciesui are excluded from any calculations.
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There werel45 on-effort sightings of261 individual sea turtles during the reporting perio@iaple 3
Figured). Loggerhead turtleJaretta caretta represented the majority>99 percent) of total sea turtles
sighted.Most loggerhead turtle sightings were over the continental shelf inshore ofSthheneter ()
isobath. The only other sea turtle sgies identified in the Cape Hatterasd Norfolk Canyosurvey area

was the leatherback turtleDermochelys coriacef.2 percent of total sea turtles sighted). Leatherback
turtles were observedh the northern portion of the Norfolk Canyon survey afieam the inshore waters

to seaward othe 1,500-m isobath Sighting rates were negatively correlated with BSS, with rates sharply
declining abBSS Ninety-two percent of all sea turtle sightingecurredin the months oMayandJune

In addition tocetaceans and sea turtles, other pelagic marine vertebrates were obseladule( 3,
Figure5). Twentytwo sharks were recorded during the reporting period, largely inshore of the 4/©00
isobath.Sixof the 22 sharks could be identified as hammerhead skd8phyrnasp.) based on head shape,
but the sightings couldnot be identified to species, therefore, they apeesented asinidentified sharks.
The remaining 16 sharks were identified as basking sh@étmihinus maximysand were found in high
numbersduring the month of May, in both shallow and deep watéiao species of rays were identified
to species: manta ray8A@nta birostris; #6) and cownose rayshinoptera bonasys=155). In addition,
12 ocean sunfish\lola molg were recorded, with thenajority found inshore of the 000-m isobath.

Formore information on this study, refer to the annual progress report for this projdct\larney et al.
2018a).
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21.1.2 VACAPES Nearshore Aerial Surveys

The Virginia Aquarium & Marine Science Center Foundation, Inc. (VAQF) is tasked to conduct aerial
surveys for the continental shelf region off the mouth of the Chesapeake Bay withih@PEDPAREA.

The survey ite includes an approximately 6,5@&@uarekilometer (km?) area off the coast of Virginia
Beachand the mouth of the Chesapeake Baéliesesurveys build upon previous survey efforts funded by
Virginia Coastal Zone Management Progi@®122015)to documentlarge whale occurrenceearthe

Virginia Wind Energy Area (VA WEA) and contribute to regionaAtfadtic ocean planning effortdn

total, theseline-transect aerial surveysere conductedrom 2012 through 2017, dthough surveys were

not flown every month or with consistent effort between years (Mallette eR8ll4 2016 2017D.

Data aml results from the 2017 field effort arsummarizedin this report;however, a comprehensive
cumulative technical report isurrentlybeing preparedhat will include analysis of the full data set. This
final report will encapsulate all data from 2012 thigh 2017.

A modified design for coordinated inshore (VAQF) and offshore (UNCW) aerial surveys was developed,
based upon recommendations from the Centre for Research into Ecological and Environmental Modeling
(CREEManNd discussions with UNCW and the IN&vy CREEM advised periodic overlap of the survey
areasbetween the offshore and coastal transect lines to calibrate for survey origin differencéoand
integrate data between sites. Eighteen survey days were planned, with two per month in Nowgphbker

when large whale presence was thought to be highest in the aned,one per month in MayOctober.

The plan was for one overlapping survey in each quarter or season, with the remaindevertapping.

Two survey designs were establisi&ture 6:

1. Overhp: the eastern ends of all transect lines overlappedki®with the western ends of the
offshore linesthe white area irFigure6).

2. No Overlap (truncated}ransect lines did not overlap with the offshore transect lines (i.e., the
eastern end of theoastallines terminated at the longitude of the western end of tbishore
lines).

A total of11 survey days was conducted covering frigklines 7,597km) in the VACAPES nearshore
survey aredn 2017(Table4). Survey effort occurred in eadf the first 6 months of 2017.Two survey

days were achieved in 5 of the 6 months, with a single day of effort occurring irlid@yentral portion

of the survey area was given preferenBeoader survey coverage was reduced in some cases to focus on
supporting vasel surveys being conducted by HDR off the mouth of Chesapeake Bay, while at other times
reduced survey coverage was due to operational airspace restrictions.

Table4. Effort summary for aerial surveys conducted in the VACARE&Sshore survey area in 2017.

Month Number of Survey Days Tracklines Covered| Total km Flown Total hr Underway*
January 2 15 1,174.66 10.2
February 2 18 1,256.35 10.3
March 2 23 1,361.85 10.2
April 2 16 1,159.52 8.0
May 1 14 756.18 12.3
June 2 28 1,888.46 10.2

Total 11 114 7,597.02 61.2

* Total hours (hr) underway reported as Hobbs hr = total engine.time
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Conditions during the 11 survey days rangetn BSS 0 to BSSMth approximately 94 percent of effort

in BSS 3 or lowerAll cetacean sightings occurred in BSS 3 or lower. Cetacean sighting rates
(sightings/1,000 kmdlecreased in sea states higher than BSS 2,natds 0f10.3 in BSS 1, 11.0B8S 2,

3.7 in BSS and no sightings BSS 4. Sighting rates per month ranged from 1,080 kmto 12.18/1,000

km. Sighting rate was highest in June; with 23 sightings (46 percent of all sightings) recorded over 28
transect lines.

In 201748 on-effort sightings oB678individual cetaceansepresenting3 specieswere recorded Table
5, Figure?), including humpback whal@ gightings of 5 individuals) common dolphing sightings 0324
individuals),common bottlenose dolphin 8 sightings 0f349 individuals) and unidentified delphinid
(2 sightings of 3 individualsielevenoff-effort sightings wereecorded:humpback whale§ sightings oB
individuals) commondolphin (L sighting of18 individuals), ancdommonbottlenose dolphin(2 sightings
of 4individuals) The offeffort sightings are included in the tables and maps for each spétieexcluded
from any calculations.

Table5. Sightings from aerial surveys conducted in tR\CAPES nearshore surveyaina 20%.

Common Name Scientific Name NS%TE?E? Itl\gir\r;i?jiglgz
Humpback whale Megaptera novaeangliae 4/8 5/8
Common dolphin Delphinus delphis 6/1 324/18
Common Ipttlenose dolphin Tursiops truncatus 38/2 3494
Unidentifieddelphinid 2/0 3/0
Loggerheadurtle Caretta caretta 2194 2254
Leatherbackurtle Dermochelys coriacea 1/0 1/0
Unidentified sea turtle 951 107/1
Unidentifiedshark 13/0 2710
Mantaray Manta birostris 1/0 1/0
Cownoseay Rhinoptera bonasus 5/0 2270
Oceansunfish Mola mola 3/0 3/0

10n and ofteffort sightingsand individualsre represented by #/# (cfoff -effort).

There were 315 oweffort sightings of 32Tndividual sea turtles during th2017reporting period Table

5, Figure 8 Loggerhead turtleepresented the majority (7Percent) of total sea turtles sighted. The only

other sea urtle species identified in VACAPES nearshore waters wasdtieerback turtle Q.3 percent

of total sea turtles sighted)Species identificatiorfor the remaining turtle sightinggould not be

established, andheseare presented & G dzy A RSY A FA SR 4off-efforiisigiNifigh &§P¢ ¢ KS
loggerhead turtles (o4 individuals)In 2017, sa turtles were detected duringlay and Jungand sghting

rates were negatively correlated withcreasingBSS, with rates sharply declining at B8S

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were obs@éal#ds, Figure
9). Thirteenssightings of unidentified sharks,taing 27 individuals, were recorded during the reporting
period. Two species of rays were identified, including sightings of single manta rays afive sightings
of cownose raydptaling 227 individualsin addition,three ocean sunfish were recorded.

For more information on this study, refer to the annual progress report for this projéaliétte et al.
2017b).
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2.1.1.3 Cape Hatteras Study Area Offshore Aerial Surveys

Aerial survey effogbegan in May 201in the waters ofthe coast ofCape Hatteras, North Carolina, to
assess the distribution and abundance of offshore cetacean species and sea iturtlds highly
productive areaBecause othe close proximity and easy transitioning from the Norfolk Canyon survey
area, aerial effort in Cape Hatteras was coordinatedonjunction with Norfolk Canyon aerial surveys

an opportunistic basis in 201Five days of surveyeffort covering36 tracklines 2,595.7 km) were
conducted inthe Cape Hatterasurvey arean 2017(Table 6 Figure 10. Survey effort occurred id of 12
months with 2 days of effort during the month of June, aadingle day of effort occurring Febriary,

July, and August

Table6. Effort summaryfor aerial surveys conducted in thEatterassurvey arean 2016

Month Number of Tracklines Total km Total hr
Survey Days Covered Flown Underway*
February 1 8 564.95 5.7
June 2 12 875.80 9.3
July 1 8 569.75 6.6
August 1 8 585.20 6.2
Total 5 36 2,595.70 27.8

* Total hours (hr) underway reported as Hobbs hr = total engine time

Conditions during thé survey days ranged from B&® BSS 5yith 93 percent oeffort in BSS 8r lower.

Most cetacean sightings9f¢ percent) also occurred in BSS 3 or less. Cetacean sighting rates
(sightings/1,000 km surveygdecreased as BSS increased, wattes of 58.43n BSS 141.91in BSS 2,
25.92in BSS 319.61in BSS 4, ando sightings occurrinin BSS 5Sighting rates pedayranged from
13.79to 56.16sightingg 1,000 km, with the highestighting rateduring the July survewhich also had

the lowest average BSS. Sighting rates were lowest on 26 June, when sea stategngaterable higher
than on other survey days.

There wereQ9 oneffort sightings of 3,545 individual cetaceans representing 9 spetasd 7, Figure

11), including common bottlenose dolphin (42 sightings of 800 individuals), common dolphin (8 sightings

of 1,719 individuals), Atlantic spotted dolphin (6 sightings of 376 individuals), striped dolphin (3 sightings

2T HHC AYRAQGARdAzZ f a0 wiaazQa -ded pili while @sighitingdd G A y 3 &
375 individuals), humpback wha(g sighting of 1 individual), sperm whale (3 sightings of 3 individuals),

/ dz@A SN & 0 (30 sightiRgs @ R1 ihd&iduals), and unidentified delphinid (1 sightings of 3
individuals). Four oféffort sightings were recordad?2 sightings of 74 commonoktlenose dolphin, 1

sighting of a single mesoplodont beaked whae$opolodorsp.), and 1 sighting of 7 shefitned pilot
whales.Theseare included in the table for each species, but are excluded from any calculations.

There were 40 owffort sightingsof 49 individual sea turtles (comprising 2 species) during the reporting
period (Table 7, Figured). The highest number of sea turtles was in July. Loggerhead turtles represented
the majority (96 percent) of total sea turtles sightédost loggerhead tutle sightings were over the
continental shelf inshore of the 1a® isobath. The only other sea turtle species identified in the Cape
Hatteras survey area was the leatherback turtle (4 percent of total sea turtles sighted), which was also
observed inshorefdhe 100m isobath. Sighting rates were negatively correlated with increasing BSS, with
rates sharply declining at BS3.
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Table7. Sightings from aerial surveys conducted in tkapeHatterassurvey area in 201

Common Name Scientific Name '\lsl:;]t:iizsolf mgir\r)ikc)iirzlzfl

Common Ipttlenosedolphin Tursiops truncatus 42/2 800/74
Commondolphin Delphinus delphis 8/0 1,719/0
Atlantic spotted dolphin Stenella frontalis 6/0 376/0
Striped dolphin Stenella coeruleoalba 3/0 226/0
w A a doplina Grampus griseus 2/0 21/0
Shortfinned pilot whale Globicephala macrorhynchus 23/1 375/7
Humpbackwhale Megaptera novaeangliae 1/0 1/0
Spermwhale Physeter macrocephalus 3/0 3/0

| dz@ Ab&akddwihale Ziphius cavirostris 10/0 21/0
Mesoplodont beaked whale Mesoplodorsp. 0/1 0/2
Unidentified delphinid 1/0 3/0
Loggerheadurtle Caretta caretta 380 47/0
Leatherbackurtle Dermochelys coriacea 2/0 2/0
Unidentified shark 6/0 2360
Basking shark Cetorhinus maximus 2/0 2/0
Manta ray Manta birostris 5/0 5/0
Spotted eagle ray Aetobatus narina 1/0 1/0
Ocean sunfish Mola mola 8/0 8/0

10n and ofteffort sightings andndividuals are represented by #/# (doff -effort).

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were obgéal#d 7 Figure

13). There were 8 sightings of sharks, for a total of 238 individuals, recorded during theimggaatiod,

largely inshore of the 10fh isobath. Of the 238 sharks, 4 could be identified as hammerhead sharks based
on head shape, but because none of these sightings could be identified to species, they are combined
here with unidentified sharks. Two tife sharks were identified as basking sharks. In addition, 2 species
of rays were identified: manta rays (n=5) and a spotted eagleAetpbatus narinarin=1). Finally, 8 ocean
sunfish were recorded

Formore information on this study, refer to the analuprogress report for this pregt (McAlarney et al.
2018).
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2.1.1.4 Jacksonville Study Area Offshore Aerial Surveys

Aerial survey effog wereinitiated in the JAXOPAREA i2009to assess the distribution and abundance
of offshore cetaeans in the region of the plannddSWTRThe goafor 2017 was b maintain baseline
monitoring of species patterns byonducing 2 consecutive days cfurveyeffort on a quarterly basis
Typical effort covered thprimaryUSWTRireaas well as offshore tracklirextensionsResearchers fra
UNCW conducted days of aerial survey effodovering72tracklines andt,656.35km (Table8) in 2017.
Thirty-six tracklines were within the original survey box, while the remaining 36 extended into the offshore
area (sed-igureld). Survey conditions ranged froBSS to BSS!, with mostof the surveys flown in BSS
2 (52 perceni. A total of46 on-effort sightings 0679 cetaceansrepresenting 9 speciegas recorded
while oneffort in the JAXsurvey area {Table 9, Figure 15). Cetacean sighting rates dropped off
dramatically at BSS2. Sghting rates dropped from 26.02/1,000 kim O sighting$1,000 km asea state
increasedrom BSS 1o BSS!.

Table8. Quarterly dfort summaryfor aerial surveys condued in the AXsurvey arean 2017.

Month Number of Tracklines Total km Totalhr
Survey Days Covered Flown Underway*
February 2 20 1,292.30 12.0
May 2 20 1,304.90 11.5
July 2 20 1,286.6 11.9
November 1 12 772.55 6.8
Total 7 72 4,656.35 42.2

* Totalhours frr) underway reported as Hobbs hr = total engine time

A total of 46 sightings of 679 individual cetaceans, represefisgecies, was recorded while -@ffort
(Table 9 Figurelb). These includedommon bottlenose dolphinl{/ sightings of 21fhdividuals), rough
toothed dolphin (Steno bredanensig¢l sighting of 3éndividuals), Atlantic spotted dolphid4 sightings
of 336individuals) minke whale Balaenoptera acutorostrala2 sightings of 3 individualsperm whale

(1 sighting of 1 indidual), pantropical spotted dolphinStenella attenuata (1 sighting of dndividual$,
wA & a2 Qal sighirig bik $hdividuals), shorfinned pilot whale § sightings of 43ndividuals) Kogiid
whale Kogiasp.) (1 sighting of 2 individualsgndunidentified delphinid 2 sightings of24 individuals)
There were also three offffort sightings one each for bottlenose dolphins, Atlantic spotted dolphins,
and shortfinned pilot whales.

A total of 97 individual sea turtles asrecorded during aerial surveys in the JAX survey area i 201
(Table9). Sighting rates were negatively correlated witbreasingBSS, with rates declining at higher sea
states. Effortcorrected sea turtle sighting rates were higher in BSS 1 or BS&i2 88S 3 or higher during
this survey period. Sea turtles were observed every day of survey effort, with the highest sighting rates
occurring in Jdly. Observation rates ranged from a low 061,000 km flown inspringto a high of
37.371,000 km insummer. Loggerhead turtles constitutedostof sea turtles sighte@5 percent),with
leatherback turtlescomprising the remaining sightingS percent). Loggerhead turtles were recorded
predominantly in the shallower waters over the continental shelf, algtoa small number of individuals
occurred beyond the continental shelf brealFigure 16. Leatherback turtles were recorded
predominantly in the shallower waters over the continental shelf, inshore of themi@bbath, although
one individual occurred beynd the200-m isobath(Figure 1.
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Common Name Scientific Name g?gn;tt;g;:lf Irl:lcliji\r:i]cti)sglzfl
Risso'slolphin Grampus griseus 10 19/0
Shortfinned pilot whale Globicephala macrorhynchu 6/1 44/3
Roughtoothed dolphin Steno bredanensis 10 36/0
Atlantic spotted dolphin Stenellafrontalis 14/1 336/15
Common Ipttlenosedolphin | Tursiops truncatus 17/1 212/18
Pantropical spotted dolphin | Stenella attenuata 1/0 2/0
Minke whale Balaenoptera acutorostrata 2/0 3/0
Sperm whale Physeter macrocephalus 1/0 1/0
Kogiid whale Kogiasp. 1/0 2/0
Unidentifieddelphinid 2/0 24/0
Loggerheadurtle Carettacaretta 7410 93/0
Leatherbackurtle Dermochelys coriacea 4/0 4/0
Unidentifiedshark 6/0 6/0
Great whiteshark Carcharodon carcharias 10 1/0
Mantaray Manta birostris 2/0 2/0
Oceansunfish Mola mola 3/0 4/0

10n and ofteffort sightings and individuals are represented by #/#-{@ffi-effort).

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were observed, including sharks
and rays (i.eelasmobranch fishgqTable 9, Figure 97Four ocean sunfish were sighted, with 1 seen in
shallow water near the western edge of the survey area; the other 3 were much farther offshore closer
to the 500m isobath. Two manta rays were sighted inshore of the-20&obath wih both sightings
occurring in May. There were 7 sightings of sharks, totaling 7 animals. Four of the sharks could be
identified as hammerhead sharks based on head shapepéchusenone of these sightings could be
identified to speciesthey were combinedvith the unidentified sharks. One of the sharks was identified

to species as great whit€Carcharodon carchariagsSharks showed no discernable spatial or temporal
trends in occurrence.

For more information on this study, refer to the annual progress report for this pr¢@ahmingst al.
2018.
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Figurel5. Cetacean gjhtings during aerial surveyis the JAXsurvey arean 2017.
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Figurel6. All sea turtlesightingsduring aerial survey#n the JAX survey areia 2017.
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Figurel?. Pelagic fish sightings during aeriglirveys in he JAX survey areia 2017.
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2.1.1.5 Chesapeake Bay (NAS Patuxent River) Aerial Surveys

Aerial surveys were initiated in April 20itBthe waters surroundinfjlaval Air Station Patuxent River (NAS
PAX in Chesapeake Bato collect information and quantitative data on the seasonal occurrence,
distribution, habitat use ofmarineprotected specieso support planning and impact assessment analyses
under the National Environmental Policy AMMPA, and ESAhese surveysccured from April 2015
through October 201and a summary of all effort is presented hefetotal of28 days ofaerial survey
effort was conductedrom 2015through2017coveringl5,858km overthe waters of tle Chesapeake Bay
and the mouth of the Potomadwer, surrounding th&NASPAXsite (Table 10Figure B). The study region
was divided into two survey blocks: a block in Chesapeake Bay covering an area of 1 at@#tknblock

in the Potomac River covering an area of 215k8eventeen parallel transects were oriented easst,
approximately 850m apart, in Chesapeake Bay and six transects izagzigittern were located in the
Potomac RiveffFigure 18. The total length of designed transects was 542.4km, a distance thkt be
flown in a single daySurvey conditions ranged froBSS @ BSS 5

Table10. Effort summary for aerial surveys conducted in tRAXsurvey aregrom April 2015 through

October2017.
Month Number of Tracklines Total km Totalhr
Survey Days Covered Flown Underway*
January 1 18 586.50 55
February 1 18 582.10 5.6
March 1 18 584.05 5.2
April 3 45 1,494.40 14.3
May 2 36 1,158.30 12.0
June 5 90 2,890.25 26.4
July 4 67 2,198.94 215
August 2 36 1,162.65 11.0
September 3 54 1,713.76 15.7
October 3 54 1,733.03 16.1
November 2 36 1,164.41 10.0
December 1 18 590.00 5.4
Total 28 490 15,858.39 148.70

*Total hours (hr) underway reported as Hobbs hr = total engine time

BetweenApril 2015and October2017, 20 on-effort (n=548individuals) and! off-effort (h=30individuals)
sightings ofcommon bottlenose dolphins were recorded éble 11, Figure 19, although # on-effort
sightings occurred betweefypriland AugustFigure 20 and were primarily concentrated in the southern
portion of the survey area near the confluence of the Potomac River with ChesapeakdlB#yeffort
sighting of commonbottlenose dolphins occurretbetween September 2015 andpril 2016 These
sightingsoccurred outside of the study area, in the center of the Chesapeake Bay, during return transits
to Norfolk.
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2017
Common Name Scientific Name g:]gn;gﬁggf m\ngggl
Common Ipttlenose dolphin | Tursiops truncatus 20/4 54830
Loggerhead turtle Caretta caretta 38/1 47/1
Unidentified turtle 3/0 3/0
Cownose ray Rhinoptera bonasus 53/0 1,6070
Ocean sunfish Mola mola 1/0 1/0

10n and offeffort sightings and individuals are represented by #/#-{@ffi-effort).

There were42 sightings of sea turtles recordedith the majority (»=39) identified as loggerhead turtles,
and3 sightings classified as unidentifiekdard-shellsea turtles. All sea turtle sightings occurred during the
months ofMaythrough October in the Chesapeake B&ygure 4, Table 1).

Cownose raysalsowere observed across the nge of the survey area during May, JAlygust, and
October 2016Figure22, Table 1)}.

Average summer abundances in the Chesapeake Bay block were 104 bottlenose dolphins (95% confidence
interval [Cl]=26¢420), 14 loggerhead tuds Cl=¢26), and 536 cownose ray<C(834¢860). Average
summer abundances in the Potomac River block were 19 bottlenose dolfimg&9) and 12 cownose

rays CIl4¢99). Loggerhead turtles were not detected in the Potomac River ploak none of these
species wsdetected in winterCownose rays were the most abundant speciesl for all these species

the highest estimated average abundances occurred during sum@umnulative results from effort
conducted between April 2015 and Obter 2017 indicate that the occurrence of bottlenose dolphins and
sea turtles at the NAS PAX study site is seasonally dependent, occurring primarily in the surnther

These data provide a useful record of occurrence in the region of interest througliféerent seasons

but, due to the small number of detections for each species, the estimates given here can provide, at best,
an approximate estimate of abundance and density of animals.

Formore detailson this studyincluding full statistical analysigfer to the annual progress report for this
project Richlen et al. 2019a
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Figurel9. All on-effort bottlenose dolphin sightings from aerial surveya the PAX study site during
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July 2018 [36



DoN | Atlantic Fleet Training and Testing 2017 Marine Spéd@storing AnnualRepor
MARINE SPECIES MONITORING ACT

= [ =
o ) N
=) o o

Number of Individual Dolphins
ek}
o

200 m Number of individual dolphins
m Number of dolphin sightings
180
160
60
40
) I I I I
: n s al
S 5 S S A 4 SO S

- -
g g e » © © © © © o A A A A
S & S ST AP SRR S S
R S SRV S S S N v S S S N N
O O S e I IR A SIS L SIUP I I T AR
< A > SN G A Y S N Y YA v G o % 2 5w A

Figure20. Number of indivdual bottlenose dolphins observed pesurveyfrom aerial surveys at the PAX study site during the study period
from April 2015 through October 2017.
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Figure21. All on-effort sea turtle sightings from aerial surveyat the PAX study site during the study
period from April 2015 through October 2017.
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Figure22. Cownose raysightings from aerial surveyat the PAX study site during the study period of
April 2015 through October 2017.
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2.1.2 Visual Baseline Vessel Surveys
2.1.21 Jacksonville Study Area Vessel Surveys

Vessel survey effort ithe JAXstudy areaduring 20¥ focused on questions of residency and population
structure of odontocete cetaceanssing biopsy sampling and pleetD methods Surveys were conducted
from the research vesséR/V) Richard T. Barbeaand fishing vessd€F/V) Jodie Lynn lwith 2 observers
continually scanning the trackliné. total often days of vessel surveys were conducted in the stAdy
areaduring February, June, July, aNdvember totaling1,4242 km and 66.2 hr (Table12, Figure23).
These surveys were conducted in B38 BSS! and covered theplannedUSWTR site and surrounding
area, irtluding shelf andieeperoceaniovaters.

Tablel2. Effort summary forsmallvesselsurveys conducted in thdAXstudy areain 2017.

Month Sl\lul;\rlr:;eerZ;S TOtathr:u:i?; il Tirrzﬁr:O;"gﬁort Total km Surveyed
February 2 1952 08:51 207.7
June 3 32:44 24:33 553.0
July 3 27:04 18:43 414.0
November 2 20:24 13:59 249.5

Total 10 10004 66:10 1,424.2

Key: hr = hour(s); km = kilometer(s); nsiminute(s)

Thirty-sevencetacean sightings of species were recorded during these vessel surveys. As in previous
years,common bottlenose (=16) and Atlantic spotted dolphing£18) were frequently observedin
addition to 2 sightings ofw A & & 2 Qns, arRlzafsihdle /sighting of routgothed dolphins(Table 13;
Figure 24). Similar to observations duringrevious years, bottlenose dolphinsere encountered
throughout theJAX studwrea, ncluding deeper oceanic watenshereas Atlantic spotted dolphingere
restA OGSR (2 GKS NBtFIGA@Ste akKlttz2g O2yUGAySydalt
deeper oceanic waters, while the rougtothed dolphins were observed inshore of the continental shelf
break.

Tablel3. Sightings fromsmallvessel surveys conducted in the JaXidy areain 2017.

Common Name Scientific Name N;;nht:;rng Il\rlllcjj:?/it:jira?;
Common bottlenose alphin Tursiops truncatus 16 70
Atlantic spotted @lphin Stenella frontalis 18 263
Roughtoothed dolphin Steno bredanensis 1 50
wAdaz2Qa R2f LIKAY Grampus griseus 2 68
Loggerheadurtle Caretta caretta 24 25
Leatherbackaurtle Dermochelys coriacea
Unidentified sea turtle
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Figure23. Survey effort duringsmallvessel surveys in the JAXudy areain 2017.
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Figure24. Cetacean sightings fronsmallvessel surveys conducted in the JAMdy areain 2017.
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Twelvebiopsy samplesvere collectedn the JAX study area during 20ft@m Atlantic spotted dolphins
(n=8), bottlenose dolphinsnz2), and roughtoothed dolphins 1(=2) (Table 14, Figure25). Skin samples
will be analyzed for sex determination. Voucher specimens of these samgpleskeen archived with

baC{Q {2dziKSI &0 Cinddayaud SoaisiaghaOA Sy OS / Sy 1 SNJ

Tablel4. Biopsy samples collected from animals in the JgtXdy areain 2017.

Common Name Scientific Name No. Samples
Atlantic spotted @lphin Stenela frontalis 8
Common bottlenose dphin Tursiops truncatus 2
Roughtoothed dolphin Steno bredanensis 2

Thirty sea turtles were recorded in thBAX studwrea during 207. As in pasyears the loggerhead turtle
(n=25) was the most frequently recorded species, witlpair of sightings of leatherback turtles<2)
(Tablel3). Most sea turtleswere observedver the continental shelfRigure 29.

Over 3,500digital images were collected for species confirmation and individual identification during
2017, and94 newly identified dolphins were catalogetigble15). To date20individual Atlantic spotted
dolphins have been resighted within the JAXdy area (Hgure 27. Sfr 7008 and 9011 were first
observed together in 2013. In 20167008 was observed without-011, but they were again
photographed together in July 2017, making S80B the first individual to be sighted 3 times within the
JAX survey arednge surveys commenced in 2009. Eight Atlantic spotted dolphins were observed on
consecutive days this year in J(liable16). Three of these 8 individuals also had been observed together
in July of 2014, for a total of 4 Atlantic spotted dolphin indigidusighted 3 times. One pair of dolphins
(Sfr 8037 and Sfr DU-814) was seen together in consecutive months this year, in addition to the first
trio (Sfr 6024, Sfr 7035, and Sfr ©40) match documented, photographed together in both 2016 and
2017. Thdongest resighting to date within the JAX survey area occurred in 2017, witFO8% &en in
July 2010 and again in November 2017, for over 7 years between sigHimaiy, Sfr 010 and Sfr-015
were both resighted in 2017.

Tablel5. Summary of photelD imagedaken of animals in the JAXwdy areain 2017 with photo-ID
catalog sizes and total number of matches across all years of effort.

2017 Catalog
Species Common Name Images Size(New Matches

Animals)
Globicephala macrorhynchus | Shortfinned pilot whale 0 29(0) 0
Grampus griseus Risso's dolphin 734 56 (20) 0
Stenella frontalis Atlantic spotted dolphin 1592 199 @5) 20
Steno bredanensis Roughtoothed dolphin 520 54 (11) 8
Tursiops truncatus Common lottlenose dolphin 689 132 (18) 8
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Figure25. Locations of biopsy sampscollectedin the JAX midy areain 2017.
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