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Monitoring Program 

JAX Jacksonville (Florida) 

kHz kilohertz  

km kilometer(s) 

km2 square kilometer(s) 

LIMPET Low-Impact Minimally 
Percutaneous External-
electronics Transmitter 

LOA Letter of Authorization 

m meter(s) 

MAHWC Mid-Atlantic Humpback Whale 
Photo-ID Catalog 

MARU Marine Autonomous Recording 
Unit 

min minute(s) 

MINEX aƛƴŜπƴŜǳǘǊŀƭƛȊŀǘƛƻƴ 9ȄŜǊŎƛǎŜ  

MMC Marine Mammal Commission 

MMPA Marine Mammal Protection Act 

MSM Marine Species Monitoring 

N45 Energy and Environmental 
Readiness Division 

NAHWC North Atlantic Humpback Whale 
Catalog 

NAS Naval Air Station 

http://www.navymarinespeciesmonitoring.us/about/integrated-comprehensive-monitoring-program/
http://www.navymarinespeciesmonitoring.us/about/integrated-comprehensive-monitoring-program/
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NAVFAC Naval Facilities Engineering 
Command 

NMFS National Marine Fisheries 
Services 

NMSDD Navy Marine Species Density 
Database 

NOAA National Oceanic and 
Atmospheric Administration 

NSWC PCD Naval Surface Warfare Center, 
Panama City Division 

OBIS-SEAMAP Ocean Biogeographic 
Information System-Spatial 
Ecological Analysis of 
Megavertebrate Populations 

ONR Office of Naval Research 

OPAREA Operating Area 

PAM passive acoustic monitoring 

PAX Patuxent River 

photo-ID photo-identification 

POP persistent organic pollutant(s) 

QC quality control 

RFA relative foraging area(s) 

RLs received levels 

ROCCA Real-time Odontocete Call 
Classification Algorithm 

R/V research vessel 

sec second(s) 

SPL sound pressure level 

SPOT Smart Position and Temperature 

SSSM switching state-space model 

UDs utilization distributions  

U.S. United States 

UNCW University of North Carolina 
Wilmington 

USWTR Undersea Warfare Training 
Range 

VACAPES Virginia Capes 

VAQF Virginia Aquarium Foundation 

VA WEA Virginia Wind Energy Area 

yo year old 
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SECTION 1 ï INTRODUCTION  

This report contains a summary of marine species monitoring activities funded by the United States (U.S.) 
Navy within the Atlantic Fleet Training and Testing (AFTT) Study Area during 2017. The U.S. Navy conducts 
marine mammal and sea turtle monitoring for compliance with the Letters of Authorization (NMFS 2013a, 
2013b) and Biological Opinion (NMFS 2013c) issued under the Marine Mammal Protection Act of 1972 
(MMPA) and the Endangered Species Act of 1973 (ESA) for training and testing in the AFTT Study Area. 
This report also reflects an on-going evolution in the approach to monitoring reports for this area. 
/ƻƴŎǳǊǊŜƴǘ ǿƛǘƘ tƘŀǎŜ LL ƻŦ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ aŀǊƛƴŜ {ǇŜŎƛŜǎ aƻƴƛǘƻǊƛƴƎ (MSM) Program, the U.S. Navy and 
the National Marine Fisheries Service (NMFS) have agreed to assess compliance based on demonstrated 
progress towards addressing scientific objectives, rather than on specific monitoring requirements for 
each range complex from effort-based metrics. This report summarizes the progress, accomplishments, 
and results from projects currently being conducted in the AFTT Study Area. Additional details on each 
project are available in individual technical reports linked directly from the corresponding sub-section of 
this report. 

1.1 Background 

The AFTT Study Area includes only the at-sea components of the range complexes and testing ranges in 
the western North Atlantic Ocean and encompasses the east coast of North America and the Gulf of 
Mexico (Figure 1). The Study Area covers approximately 2.6 million square nautical miles of ocean area, 
and includes designated U.S. Navy operating areas (OPAREAs) and special use airspace. The Study Area 
also includes several U.S. Navy testing ranges and range complexes, as well as Narragansett Bay, lower 
Chesapeake Bay, St. Andrew Bay, and pier-side locations where sonar maintenance and testing occurs. 

In order to issue an Incidental Take Statement for an activity that has the potential to affect protected 
ƳŀǊƛƴŜ ǎǇŜŎƛŜǎΣ baC{ Ƴǳǎǘ ǎŜǘ ŦƻǊǘƘ άǊŜǉǳƛǊŜƳŜƴǘǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ǎǳŎƘ 
ǘŀƪƛƴƎέ όрл /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ § 216.101(a)(5)(a)). A request for a Letter of Authorization (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 populations expected 
to be present. While the ESA does not have a specific monitoring requirement, the Biological Opinion 
issued in November 2013 by NMFS for the AFTT Study Area includes terms and conditions for continued 
monitoring in this region (NMFS 2013c). 

The U.S. Navy previously submitted annual monitoring and mission activities reports for AFTT as well as 
for the Atlantic Fleet Active Sonar Training (AFAST) and the East Coast/Gulf of Mexico Range Complexes 
to NMFS for 2009 through 2016 (DoN 2009, 2010a, 2010b, 2010c, 2010d, 2010e, 2011a, 2011b, 2011c, 
2011d, 2012a, 2012b, 2012c, 2012d, 2013a, 2013c, 2013b, 2014a, 2014b, 2014c, 2015a, 2015b, 2016a, 
2016b, 2017a, 2017b). 

The U.S. Navy has invested nearly $30 million (Table 1) in monitoring activities in the AFTT Study Area 
since 2009. Additional information on the program ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ MSM program website 
(http://www.navymarinespeciesmonitoring.us). The website serves as an online portal for information 
on the background, history, and progress of the program. It also provides access to reports, 
documentation, data, and updates on current monitoring projects and initiatives.  

http://aftteis.com/
http://aftteis.com/Portals/4/aftteis/LOA/AFTT%20training%20LOA.pdf
http://aftteis.com/Portals/4/aftteis/LOA/AFTT%20testing%20LOA.pdf
http://aftteis.com/Portals/4/aftteis/files/marinemammal/AFTT_BO_FPR-2012-9025_FINAL_Signed_14%20Nov%2013.pdf
http://aftteis.com/Portals/4/aftteis/files/marinemammal/AFTT_BO_FPR-2012-9025_FINAL_Signed_14%20Nov%2013.pdf
http://www.navymarinespeciesmonitoring.us/files/6613/4680/0300/AFAST_2009_Annual_Monitoring_Report_No_Appendices.pdf
http://www.navymarinespeciesmonitoring.us/files/3913/4680/0274/2009_AFAST_UNCLASS_Annual_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/1513/4680/0995/2009_VACAPES_CHPT_JAX_Monitoring_Report_No_Appendices.pdf
http://www.navymarinespeciesmonitoring.us/files/9613/4634/2684/2009_VACAPES_CHPT_JAX_Range_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/9913/4633/8049/AFAST_2010_Annual_Monitoring_Report_No_Appendices.pdf
http://www.navymarinespeciesmonitoring.us/files/1413/4633/8039/2010_AFAST_UNCLASS_Annual_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/1513/4573/3979/01_AFAST_2011_Annual_Monitoring_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/8713/4573/4041/12_AFAST_2011_UNCLAS_Annual_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/8813/4634/3190/2011_VACAPES_CHPT_JAX_GOMEX_Range_Monitoring_Report_no_Appendices.pdf
http://www.navymarinespeciesmonitoring.us/files/1413/4634/3154/2011_VACAPES_CHPT_JAX_GOMEX_Range_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/8813/4634/3190/2011_VACAPES_CHPT_JAX_GOMEX_Range_Monitoring_Report_no_Appendices.pdf
http://www.navymarinespeciesmonitoring.us/files/1413/4634/3154/2011_VACAPES_CHPT_JAX_GOMEX_Range_Exercise_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/7613/6069/8720/UNCLASSIFIED_2012_AFAST_Annual_Monitoring_Report_-_FINAL_25_Sep_2012.pdf
http://www.navymarinespeciesmonitoring.us/files/2713/6208/1580/UNCLASSIFIED_2012_AFAST_Exercise_Report_-_FINAL_21_Feb_2013.pdf
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/337/
http://aftteis.com/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/336/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/758/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/756/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/757/
http://www.navymarinespeciesmonitoring.us/files/3514/5210/0018/FINAL_2014_AFTT_Annual_Report.pdf
http://www.navymarinespeciesmonitoring.us/files/1914/5210/0137/UNCLASSIFIED_2014_AFTT_Exercise_Report_-_FINAL_2015-2-11.pdf
http://navymarinespeciesmonitoring.us/index.php/download_file/view/1408/
https://www.navymarinespeciesmonitoring.us/files/6115/0792/1397/Final_2016_AFTT_Annual_Report.pdf
https://www.navymarinespeciesmonitoring.us/files/2315/0730/3277/Unclassified_2016_Annual_AFTT_Exercise_and_Testing_Report_-_Final_rev1_16MAR2017.pdf
http://www.navymarinespeciesmonitoring.us/
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Figure 1. Atlantic Fleet Training and Testing Study Area. 
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Table 1 Annual funding for the ¦Φ{Φ bŀǾȅΩǎ Marine Species Monitoring program in the AFTT Study 
Area (formerly AFAST and East Coast/ Gulf of Mexico Range Complexes) during FY09ςFY17. 

Fiscal Year 
(01 Octς30 Sept) 

Funding Amount 

FY09 $1,555,000 

FY10 $3,768,000 

FY11 $2,749,000 

FY12 $3,483,000 

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 the Fleet-funded monitoring program, the Office of Naval Research (ONR) Marine Mammals 
and Biology Program and the Office of the Chief of Naval Operations (CNO) Energy and Environmental 
Readiness DivisionΩǎ (N45) Living Marine Resources Program support coordinated Science & Technology 
and Research & Development focused on understanding the effects of sound on marine mammals, 
including physiological, behavioral, ecological, and population-level effects (DoN 2010f). These programs 
currently fund several significant ongoing projects relative to potential operational impacts to marine 
mammals within some U.S. Navy range complexes. Additional information on these programs and other 
ocean resource-oriented initiatives can be found at the U.S. bŀǾȅΩǎ DǊŜŜƴ CƭŜŜǘ ς Energy, Environment, 
and Climate Change website. 

1.2 Integrated Comprehensive Monitoring Program  

The Integrated Comprehensive Monitoring Program (ICMP) provides the overarching framework for 
ŎƻƻǊŘƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ marine species monitoring efforts (DoN 2010g) and serves as 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. Although the ICMP does not identify specific monitoring or field 
projects, it provides a flexible, scalable, and adaptable framework for such projects using adaptive-
management and strategic-planning 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 and mitigation techniques. This process includes conducting an 
annual AMR meeting at which the U.S. Navy and NMFS jointly consider the prior-year goals, monitoring 
results, and related scientific advances to determine if monitoring plan modifications are warranted to 
address program goals. Modifications to the ICMP that result from AMR discussions are incorporated by 

http://www.onr.navy.mil/en/Science-Technology/Departments/Code-32/All-Programs/Atmosphere-Research-322/Marine-Mammals-Biology.aspx
http://www.onr.navy.mil/en/Science-Technology/Departments/Code-32/All-Programs/Atmosphere-Research-322/Marine-Mammals-Biology.aspx
https://www.lmr.navy.mil/Home.aspx
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/87/
http://greenfleet.dodlive.mil/environment/marine-mammals-ocean-resources
http://greenfleet.dodlive.mil/environment/marine-mammals-ocean-resources
http://www.navymarinespeciesmonitoring.us/about/integrated-comprehensive-monitoring-program/
http://www.navymarinespeciesmonitoring.us/files/2813/4629/1071/Integrated_Comprehensive_Monitoring_Program_Charter_Dec_2010.pdf
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an addendum or revision to the ICMP. As a planning tool, the ICMP will be routinely updated as the 
program evolves and progresses. The most significant addition in 2013/2014 was the development of the 
Strategic Planning Process (DoN 2013d), which serves to guide the investment of resources to most 
efficiently address ICMP objectives and intermediate scientific objectives developed through this process. 
More details on the Strategic Planning Process are provided in Section 4. 

Under the ICMP, U.S. Navy-funded monitoring relating to the effects of U.S. Navy training and testing 
activities on protected marine species should be designed to accomplish one or more top-level goals as 
described in the current version of the ICMP (DoN 2010g):  

(a) An increase in our understanding of the likely occurrence of marine mammals and/or ESA-listed 
marine species in the vicinity of the action (i.e., presence, abundance, distribution, and/or density 
of species). 

(b) An increase in our understanding of the nature, scope, or context of the likely exposure of marine 
mammals and/or ESA-listed species to any of the potential 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., sound-source characterization, propagation, and ambient noise levels); (2) the affected 
species (e.g., life history or dive patterns); (3) the likely co-occurrence of marine mammals and/or 
ESA-listed marine species with the action (in whole or part); and/or (4) the likely biological or 
behavioral context of exposure to the stressor for the marine mammal and/or ESA-listed marine 
species (e.g., age class of exposed animals or known pupping, calving, or feeding areas). 

(c) An increase in our understanding of how individual marine mammals or ESA-listed marine animals 
respond (behaviorally or physiologically) to the specific stressors associated with the action (in 
specific contexts, where possible, e.g., at what distance or received level). 

(d) An increase in our understanding of how anticipated individual responses, to individual stressors 
or anticipated combinations of stressors, may affect either: (1) the long-term fitness and survival 
of an individual; or (2) the population, species, or stock (e.g., through effects on annual rates of 
recruitment 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 or methods), 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 should meet practicality considerations (engineering, logistic, and fiscal). 

(f) A better understanding and record of the manner in which the authorized entity complies with 
the Incidental Take Authorization and Incidental Take Statement. 

CNO-N45 maintains and updates the ICMP, as necessary, reflecting the results of regulatory agency 
rulemaking, AMRs, best available science, improved assessment methods, and protective measures. This 
is done as part of the AMR process, in consultation with U.S. Navy technical experts, Fleet Commanders, 
and Echelon II Commands as appropriate.  

http://www.navymarinespeciesmonitoring.us/about/strategic-planning-process/
http://www.navymarinespeciesmonitoring.us/files/8013/8454/0231/NAVY_STRATEGIC_PLANNING_PROCESS_FOR_MONITORING_11152013.pdf
http://www.navymarinespeciesmonitoring.us/files/2813/4629/1071/Integrated_Comprehensive_Monitoring_Program_Charter_Dec_2010.pdf
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1.3 Report Objectives 

This report presents the progress, accomplishments, and results of marine species monitoring activities 
in the AFTT Study Area in 2017 and has two primary objectives: 

1. Summarize findings from the U.S. Navy-funded marine mammal and sea turtle monitoring 
conducted in the AFTT Study Area during 2017, as well as analyses of monitoring data performed 
during this time. Detailed technical reports for these efforts are referenced throughout this report 
and provided as supporting documents.  

2. Support the Adaptive Management Review process by providing an overview of monitoring 
initiatives, progress, and evolution of the ICMP and Strategic Planning Process for U.S. Navy 
marine species monitoring. These initiatives continue to shape the evolution of the U.S. Navy 
MSM program for 2018 and beyond, to improve our understanding of the occurrence and 
distribution of marine mammals and sea turtles in the AFTT Study Area, and their exposure and 
response to sonar and explosives training and testing activities. 
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SECTION 2 ï 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 (UNCW), the University of St. Andrews, and NMFSΩǎ Northeast Fisheries 
Science Center to conduct a pilot study and subsequently develop a survey and monitoring plan. The plan 
included a recommended approach for data collection at the proposed site of the Undersea Warfare 
Training Range (USWTR) in Onslow Bay off the coast of North Carolina. The identified methods included 
surveys (aerial/shipboard, frequency, spatial extent, etc.), passive acoustic monitoring (PAM), photo-
identification (photo-ID), and data analysis (e.g., standard line-transect, spatial modeling) appropriate to 
establish a fine-scale seasonal baseline of protected marine species distribution and abundance. As a 
result, a protected marine species monitoring program was initiated in June 2007 in Onslow Bay. Due to 
a re-evaluation of the proposed location for the USWTR, the preferred location was changed to the 
Jacksonville Operating Area (JAX OPAREA). Therefore, a parallel monitoring program was initiated in 
January 2009 at the proposed USWTR site in the JAX OPAREA off the coast of Jacksonville, Florida. In 
addition to supporting the JAX USWTR site monitoring, the program was also refined to support the 
monitoring requirements set forth in the Incidental Take Statements and Terms and Conditions for AFAST 
and the East Coast Range Complexes issued in 2009 (collectively superseded by AFTT in 2013). The 
baseline occurrence monitoring program has since to include a region of U.S. Navy training activity off the 
coast of Cape Hatteras, North Carolina to 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 (2015). These study areas also serve 
to support more recent projects involving tagging multiple species of cetaceans (Section 2.2) as well as 
behavioral response studies (Section 2.3). The overall approach to program design and methods has been 
consistent with the work that had been performed over the previous 10+ years, and work across the 
locations continues to evolve in response to the AMR process and changing priorities.  

Although the initial intent of the Onslow Bay and JAX monitoring programs was to support development 
of the planned USWTR, the program evolved into established long-term study sites addressing 
intermediate scientific objectives within the ICMP framework for AFTT. The monitoring work at these sites 
provides a longitudinal baseline of data on marine species occurrence, distribution, abundance, and 
behavior in key U.S. Navy training areas and serves as a reference for addressing questions concerning 
exposure, response, and consequences.  

In 2017, the longitudinal baseline study consisted of year-round multi-disciplinary monitoring through 
aerial and vessel-based visual surveys, photo-ID, tagging, biopsy sampling, and passive acoustic 
monitoring (PAM). Visual surveys were conducted regularly -round (weather permitting) using established 
tracklines and standard Distance-sampling techniques. A summary of accomplishments and basic results 
of these monitoring efforts for the reporting period is presented in the following subsections.  

All previous annual reports on this component of the baseline monitoring program are available through the 
¦Φ{Φ bŀǾȅΩǎ a{a program web portal (http://www.navymarinespeciesmonitoring.us). 

 Visual Baseline Aerial Surveys 

Visual aerial surveys were conducted at five study sites in the AFTT Study Area in 2017. All aerial surveys 
were flown along established tracklines using line-transect aerial survey designs and standard Distance-
sampling protocols. During the current reporting period (JanuaryςDecember 2017), surveys were 

http://www.navymarinespeciesmonitoring.us/
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conducted in both the offshore and nearshore waters of the Virginia Capes (VACAPES) OPAREA 
(Sections 2.1.1.1 and 2.1.1.2, respectively) and offshore waters of the Cherry Point and JAX OPAREAs 
(Sections 2.1.1.3 and 2.1.1.4, respectively). Additionally, aerial surveys were conducted in Chesapeake 
Bay waters near Naval Air Station (NAS) Patuxent River (PAX) (Section 2.1.1.5). Offshore aerial survey 
tracklines for the long-term Cherry Point/VACAPES OPAREAs (i.e., Norfolk Canyon, VACAPES nearshore, 
and Cape Hatteras sites) and JAX and PAX OPAREAs are depicted in Figures 2, 6, 14, and 18, respectively.  

 Norfolk Canyon Study Area Offshore Aerial Surveys 

Aerial survey efforts were initiated in the waters off the coast of Cape Hatteras, North Carolina, in May 
2011 to assess the distribution and abundance of offshore cetacean species and sea turtles in this highly 
productive area. Beginning in 2015, the survey area was extended north following the shelf break to 
include the Norfolk Canyon region (Figure 2). In 2016, the Cape Hatteras survey area and the Norfolk 
Canyon survey areas were designated as unique entities. The Norfolk Canyon survey area is covered by 
16 tracklines (#46ς61) (Figure 2). This expansion resulted in a greater portion of the survey area falling 
ǿƛǘƘƛƴ ǘƘŜ ŀƛǊǎǇŀŎŜ ƻŦ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ CƭŜŜǘ !ǊŜŀ /ƻƴǘǊƻƭ ŀƴŘ {ǳǊǾŜƛƭƭŀƴŎŜ CŀŎƛƭƛǘȅ (FACSFAC) in VACAPES. 
The Norfolk Canyon survey area overlaps the VACAPES OPAREA.  

A total of 54 tracklines (3812.05 kilometers [km]) over 10 days was covered in the Norfolk Canyon survey 
area in 2017 (Table 2). Survey effort occurred in 7 months. Two survey days were completed in each of 
May, June, and July, and one full day of effort occurred in February. Partial day effort was conducted in 
January, August, and September. Survey conditions during the 10 days ranged from Beaufort sea state 
(BSS) 1 to 5, with greater than 80 percent of effort in BSS 3 or lower. All but one cetacean sighting (98.8 
percent) occurred in BSS 3 or lower. Cetacean sighting rates (sightings/1,000 km surveyed) decreased as 
BSS increased, with rates of 30.89 in BSS 1, 28.42 in BSS 2, 23.42 in BSS 3, and 2.08 in BSS 4. Sighting rates 
per month ranged from zero to 39.52/1,000 km. Sighting rate was highest in June, with 34 sightings 
recorded over 12 tracklines. 

Table 2. Effort summary for aerial surveys conducted in the Norfolk Canyon survey area in 2017. 

Month 
Number of  
Survey Days 

Tracklines Covered Total km Flown Total hr Underway* 

January 1 4 191.80 2.6 

February 1 8 564.30 6.9 

May 2 14 1,028.05 13.0 

June 2 12 860.40 10.4 

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 (hr) underway reported as Hobbs hr = total engine time 
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Figure 2. Norfolk Canyon survey area and aerial tracklines for 2017. 
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There were 86 on-effort sightings of 7,861 individual cetaceans representing 9 species (Table 3, Figure 3), 
including fin whale (Balaenoptera physalus; 1 sighting of 2 individuals), common dolphin (Delphinus 
delphis; 23 sightings of 6,080 individuals), wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ όGrampus griseus; 9 sightings of 102 individuals), 
short-finned pilot whale (Globicephala macrorhynchus; 14 sightings of 255 individuals), sperm whale 
(Physeter macrocephalus; 5 sightings of 7 individuals), striped dolphin (Stenella coeruleoalba; 5 sightings 
of 516 individuals), Atlantic spotted dolphin (Stenella frontalis; 10 sightings of 469 individuals), common 
bottlenose dolphin (Tursiops truncatus; 17 sightings of 425 individuals), and /ǳǾƛŜǊΩǎ ōŜŀƪŜŘ ǿƘŀƭŜ 
(Ziphius cavirostris; 2 sightings of 5 individuals). 

Table 3. Sightings from aerial surveys conducted in the Norfolk Canyon survey area in 2017.  

Common Name Scientific Name 
Numbers of 
Sightings 1 

Numbers of 
Individuals 1 

Fin whale Balaenoptera physalus 1/1 2/1 

Humpback whale Megaptera novaeangliae 0/2 0/2 

Common dolphin Delphinus delphis 23/1 6,080/225 

wƛǎǎƻΩǎ dolphin Grampus griseus 9/1 102/3 

Short-finned pilot whale Globicephala macrorhynchus 14/0 255/0 

Sperm whale Physeter macrocephalus 5/1 7/1 

Striped dolphin Stenella coeruleoalba 5/2 516/69 

Atlantic spotted dolphin Stenella frontalis 10/0 469/0 

Common bottlenose dolphin Tursiops truncatus 17/0 425/0 

/ǳǾƛŜǊΩǎ beaked whale Ziphius cavirostris 2/0 5/0 

Loggerhead turtle Caretta caretta 142/0 258/0 

Leatherback turtle Dermochelys coriacea 3/0 3/0 

Unidentified shark   1/0 6/0 

Manta ray Manta birostris 4/0 6/0 

Cownose ray Rhinoptera bonasus 3/0 155/0 

Basking shark Cetorhinus maximus 10/0 16/0 

Ocean sunfish Mola mola 11/0 12/0 
1 On- and off-effort sightings and individuals are represented by #/# (on-/off -effort). 

An additional 8 off-effort sightings were recorded: fin whale (1 sighting of 1 individual), humpback whale 
(Megaptera novaeangliae, 2 sightings of 2 individuals), common dolphin (1 sighting of 225 individuals), 
wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ (1 sighting of 3 individuals), sperm whale (1 sighting of 1 individual), and striped dolphin 
(2 sightings of 69 individuals). A sighting was considered off-effort if it occurred while transiting to or from 
the survey area or during a cross-leg between tracklines. Any cetaceans that the survey team encountered 
while investigating a separate sighting cue were also labeled off-effort. If two species were seen 
associated with the same sighting cue, both were considered to be on effort. The off-effort sightings are 
included in the table for each species but are excluded from any calculations. 
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Figure 3. Cetacean sightings during aerial surveys in the Norfolk Canyon survey area in 2017.  
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There were 145 on-effort sightings of 261 individual sea turtles during the reporting period (Table 3, 
Figure 4). Loggerhead turtles (Caretta caretta) represented the majority (>99 percent) of total sea turtles 
sighted. Most loggerhead turtle sightings were over the continental shelf inshore of the 50-meter (m) 
isobath. The only other sea turtle species identified in the Cape Hatteras and Norfolk Canyon survey areas 
was the leatherback turtle (Dermochelys coriacea; 0.2 percent of total sea turtles sighted). Leatherback 
turtles were observed in the northern portion of the Norfolk Canyon survey area, from the inshore waters 
to seaward of the 1,500-m isobath. Sighting rates were negatively correlated with BSS, with rates sharply 
declining at >BSS 2. Ninety-two percent of all sea turtle sightings occurred in the months of May and June.  

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were observed (Table 3, 
Figure 5). Twenty-two sharks were recorded during the reporting period, largely inshore of the 1,000-m 
isobath. Six of the 22 sharks could be identified as hammerhead sharks (Sphyrna sp.) based on head shape, 
but the sightings could not be identified to species, therefore, they are presented as unidentified sharks. 
The remaining 16 sharks were identified as basking sharks (Cetorhinus maximus), and were found in high 
numbers during the month of May, in both shallow and deep waters. Two species of rays were identified 
to species: manta rays (Manta birostris; n=6) and cownose rays (Rhinoptera bonasus; n=155). In addition, 
12 ocean sunfish (Mola mola) were recorded, with the majority found inshore of the 1,000-m isobath. 

For more information on this study, refer to the annual progress report for this project (McAlarney et al. 
2018a). 

https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1788/
https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1788/
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Figure 4. Loggerhead sea turtle sightings during aerial surveys in the Norfolk Canyon survey area in 
2017.  
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Figure 5. Pelagic fish sightings during aerial surveys in the Norfolk Canyon survey area in 2017.  
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 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 within the VACAPES OPAREA. 
The survey site includes an approximately 6,500-square kilometer (km2) area off the coast of Virginia 
Beach and the mouth of the Chesapeake Bay. These surveys build upon previous survey efforts funded by 
Virginia Coastal Zone Management Program (2012-2015) to document large whale occurrence near the 
Virginia Wind Energy Area (VA WEA) and contribute to regional mid-Atlantic ocean planning efforts. In 
total, these line-transect aerial surveys were conducted from 2012 through 2017, although surveys were 
not flown every month or with consistent effort between years (Mallette et al. 2014, 2016, 2017b).  

Data and results from the 2017 field effort are summarized in this report; however, a comprehensive 
cumulative technical report is currently being prepared that will include analysis of the full data set. This 
final report will encapsulate all data from 2012 through 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 
(CREEM) and discussions with UNCW and the U.S. Navy. CREEM advised periodic overlap of the survey 
areas between the offshore and coastal transect lines to calibrate for survey origin difference and to 
integrate data between sites. Eighteen survey days were planned, with two per month in NovemberςApril 
when large whale presence was thought to be highest in the area, and one per month in MayςOctober. 
The plan was for one overlapping survey in each quarter or season, with the remainder non-overlapping. 
Two survey designs were established (Figure 6):  

1. Overlap: the eastern ends of all transect lines overlapped 10 km with the western ends of the 
offshore lines (the white area in Figure 6).  

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

A total of 11 survey days was conducted covering 114 tracklines (7,597 km) in the VACAPES nearshore 
survey area in 2017 (Table 4). Survey effort occurred in each of the first 6 months of 2017. Two survey 
days were achieved in 5 of the 6 months, with a single day of effort occurring in May. The central portion 
of the survey area was given preference. Broader survey coverage was reduced in some cases to focus on 
supporting vessel surveys being conducted by HDR off the mouth of Chesapeake Bay, while at other times 
reduced survey coverage was due to operational airspace restrictions. 

Table 4. Effort summary for aerial surveys conducted in the VACAPES nearshore 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. 

http://www.deq.virginia.gov/Portals/0/DEQ/CoastalZoneManagement/FundsInitiativesProjects/task95-02-13.pdf
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1175/
https://www.navymarinespeciesmonitoring.us/files/8715/2233/9298/Mallette_et_al._2018_-_Aerial_Survey_Baseline_Monitoring_in_the_VACAPES_OPAREA_Final.pdf
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Figure 6. VACAPES nearshore survey area and aerial tracklines for 2017. 
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Conditions during the 11 survey days ranged from BSS 0 to BSS 4, with approximately 94 percent of effort 
in BSS 3 or lower. All cetacean sightings occurred in BSS 3 or lower. Cetacean sighting rates 
(sightings/1,000 km) decreased in sea states higher than BSS 2, with rates of 10.3 in BSS 1, 11.0 in BSS 2, 
3.7 in BSS 3, and no sightings in BSS 4. Sighting rates per month ranged from 1.72/1,000 km to 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 2017, 48 on-effort sightings of 678 individual cetaceans, representing 3 species, were recorded (Table 
5, Figure 7), including humpback whale (2 sightings of 5 individuals), common dolphin (6 sightings of 324 
individuals), common bottlenose dolphin (38 sightings of 349 individuals), and unidentified delphinid 
(2 sightings of 3 individuals). Eleven off-effort sightings were recorded: humpback whale (8 sightings of 8 
individuals), common dolphin (1 sighting of 18 individuals), and common bottlenose dolphin (2 sightings 
of 4 individuals). The off-effort sightings are included in the tables and maps for each species, but excluded 
from any calculations. 

Table 5. Sightings from aerial surveys conducted in the VACAPES nearshore survey area in 2017.  

Common Name Scientific Name 
Numbers of 
Sightings 1 

Numbers of 
Individuals 1 

Humpback whale Megaptera novaeangliae 4/8 5/8 

Common dolphin  Delphinus delphis 6/1 324/18 

Common bottlenose dolphin  Tursiops truncatus  38/2 349/4 

Unidentified delphinid   2/0 3/0 

Loggerhead turtle Caretta caretta 219/4 225/4 

Leatherback turtle Dermochelys coriacea 1/0 1/0 

Unidentified sea turtle  95/1 101/1 

Unidentified shark   13/0 27/0 

Manta ray Manta birostris 1/0 1/0 

Cownose ray Rhinoptera bonasus 5/0 227/0 

Ocean sunfish Mola mola 3/0 3/0 
1 On- and off-effort sightings and individuals are represented by #/# (on-/off -effort). 

There were 315 on-effort sightings of 327 individual sea turtles during the 2017 reporting period (Table 
5, Figure 8). Loggerhead turtles represented the majority (70 percent) of total sea turtles sighted. The only 
other sea turtle species identified in VACAPES nearshore waters was the leatherback turtle (0.3 percent 
of total sea turtles sighted). Species identification for the remaining turtle sightings could not be 
established, and these are presented ŀǎ άǳƴƛŘŜƴǘƛŦƛŜŘ ǎŜŀ ǘǳǊǘƭŜΦέ ¢ƘŜǊŜ ǿŜǊŜ 4 off-effort sightings of 
loggerhead turtles (of 4 individuals). In 2017, sea turtles were detected during May and June, and sighting 
rates were negatively correlated with increasing BSS, with rates sharply declining at BSS > 2.  

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were observed (Table 5, Figure 
9). Thirteen sightings of unidentified sharks, totaling 27 individuals, were recorded during the reporting 
period. Two species of rays were identified, including two sightings of single manta rays and five sightings 
of cownose rays, totaling 227 individuals. In addition, three ocean sunfish were recorded.  

For more information on this study, refer to the annual progress report for this project (Mallette et al. 
2017b). 

https://www.navymarinespeciesmonitoring.us/files/8715/2233/9298/Mallette_et_al._2018_-_Aerial_Survey_Baseline_Monitoring_in_the_VACAPES_OPAREA_Final.pdf
https://www.navymarinespeciesmonitoring.us/files/8715/2233/9298/Mallette_et_al._2018_-_Aerial_Survey_Baseline_Monitoring_in_the_VACAPES_OPAREA_Final.pdf
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Figure 7. Cetacean sightings during aerial surveys conducted in the VACAPES nearshore survey area in 
2017. Off-effort sightings are identified by the white circles. 
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Figure 8. Sea turtle sightings during aerial surveys in the VACAPES nearshore survey area in 2017.  
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Figure 9. Pelagic fish sightings during aerial surveys in the VACAPES nearshore survey area in 2017.  
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 Cape Hatteras Study Area Offshore Aerial Surveys 

Aerial survey efforts began in May 2011 in the waters off the coast of Cape Hatteras, North Carolina, to 
assess the distribution and abundance of offshore cetacean species and sea turtles in this highly 
productive area. Because of the close proximity and easy transitioning from the Norfolk Canyon survey 
area, aerial effort in Cape Hatteras was coordinated in conjunction with Norfolk Canyon aerial surveys on 
an opportunistic basis in 2017. Five days of survey effort covering 36 tracklines (2,595.7 km) were 
conducted in the Cape Hatteras survey area in 2017 (Table 6, Figure 10). Survey effort occurred in 4 of 12 
months, with 2 days of effort during the month of June, and a single day of effort occurring in February, 
July, and August.  

Table 6. Effort summary for aerial surveys conducted in the Hatteras survey area in 2016. 

Month 
Number of  
Survey Days 

Tracklines  
Covered 

Total km  
Flown 

Total hr  
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 the 5 survey days ranged from BSS 1 to BSS 5, with 93 percent of effort in BSS 3 or lower. 
Most cetacean sightings (97 percent) also occurred in BSS 3 or less. Cetacean sighting rates 
(sightings/1,000 km surveyed) decreased as BSS increased, with rates of 58.43 in BSS 1, 41.91 in BSS 2, 
25.92 in BSS 3, 19.61 in BSS 4, and no sightings occurring in BSS 5. Sighting rates per day ranged from 
13.79 to 56.16 sightings/ 1,000 km, with the highest sighting rate during the July survey, which also had 
the lowest average BSS. Sighting rates were lowest on 26 June, when sea states were considerable higher 
than on other survey days. 

There were 99 on-effort sightings of 3,545 individual cetaceans representing 9 species (Table 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 
ƻŦ ннс ƛƴŘƛǾƛŘǳŀƭǎύΣ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ όн ǎƛƎƘǘƛƴƎǎ ƻŦ нм ƛƴŘƛǾƛŘǳŀƭǎύΣ ǎƘƻǊǘ-finned pilot whale (23 sightings of 
375 individuals), humpback whale (1 sighting of 1 individual), sperm whale (3 sightings of 3 individuals), 
/ǳǾƛŜǊΩǎ ōŜŀƪŜŘ ǿƘŀƭŜ (10 sightings of 21 individuals), and unidentified delphinid (1 sightings of 3 
individuals). Four off-effort sightings were recordedτ2 sightings of 74 common bottlenose dolphin, 1 
sighting of a single mesoplodont beaked whale (Mesopolodon sp.), and 1 sighting of 7 short-finned pilot 
whales. These are included in the table for each species, but are excluded from any calculations. 

There were 40 on-effort sightings of 49 individual sea turtles (comprising 2 species) during the reporting 
period (Table 7, Figure 12). The highest number of sea turtles was in July. Loggerhead turtles represented 
the majority (96 percent) of total sea turtles sighted. Most loggerhead turtle sightings were over the 
continental shelf inshore of the 100-m 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 inshore of the 100-m isobath. Sighting rates were negatively correlated with increasing BSS, with 
rates sharply declining at BSS > 2.  
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Figure 10. Cape Hatteras survey area and aerial tracklines for 2017. 
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Table 7. Sightings from aerial surveys conducted in the Cape Hatteras survey area in 2017.  

Common Name Scientific Name 
Numbers of 
Sightings 1 

Numbers of 
Individuals 1 

Common bottlenose dolphin Tursiops truncatus 42/2 800/74 

Common dolphin Delphinus delphis 8/0 1,719/0 

Atlantic spotted dolphin Stenella frontalis 6/0 376/0 

Striped dolphin Stenella coeruleoalba 3/0 226/0 

wƛǎǎƻΩǎ dolphin Grampus griseus 2/0 21/0 

Short-finned pilot whale Globicephala macrorhynchus 23/1 375/7 

Humpback whale Megaptera novaeangliae 1/0 1/0 

Sperm whale Physeter macrocephalus 3/0 3/0 

/ǳǾƛŜǊΩǎ beaked whale Ziphius cavirostris 10/0 21/0 

Mesoplodont beaked whale Mesoplodon sp. 0/1 0/2 

Unidentified delphinid  1/0 3/0 

Loggerhead turtle Caretta caretta 38/0 47/0 

Leatherback turtle Dermochelys coriacea 2/0 2/0 

Unidentified shark   6/0 236/0 

Basking shark Cetorhinus maximus 2/0 2/0 

Manta ray Manta birostris 5/0 5/0 

Spotted eagle ray Aetobatus narinari 1/0 1/0 

Ocean sunfish Mola mola 8/0 8/0 

1 On- and off-effort sightings and individuals are represented by #/# (on-/off -effort). 

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were observed (Table 7, Figure 
13). There were 8 sightings of sharks, for a total of 238 individuals, recorded during the reporting period, 
largely inshore of the 100-m 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 of the sharks were identified as basking sharks. In addition, 2 species 
of rays were identified: manta rays (n=5) and a spotted eagle ray (Aetobatus narinari, n=1). Finally, 8 ocean 
sunfish were recorded. 

For more information on this study, refer to the annual progress report for this project (McAlarney et al. 
2018b). 

https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1786/
https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1786/
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Figure 11. Cetacean sightings during aerial surveys in the Cape Hatteras survey area in 2017.  
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Figure 12. Sea turtle sightings during aerial surveys in the Cape Hatteras survey area in 2017.   
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Figure 13. Pelagic fish sightings during aerial surveys in the Cape Hatteras survey area in 2017.  
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 Jacksonville Study Area Offshore Aerial Surveys  

Aerial survey efforts were initiated in the JAX OPAREA in 2009 to assess the distribution and abundance 
of offshore cetaceans in the region of the planned USWTR. The goal for 2017 was to maintain baseline 
monitoring of species patterns by conducting 2 consecutive days of survey effort on a quarterly basis. 
Typical effort covered the primary USWTR area as well as offshore trackline extensions. Researchers from 
UNCW conducted 7 days of aerial survey effort covering 72 tracklines and 4,656.35 km (Table 8) in 2017. 
Thirty-six tracklines were within the original survey box, while the remaining 36 extended into the offshore 
area (see Figure 14). Survey conditions ranged from BSS 1 to BSS 4, with most of the surveys flown in BSS 
2 (52 percent). A total of 46 on-effort sightings of 679 cetaceans, representing 9 species, was recorded 
while on-effort in the JAX survey area (Table 9, Figure 15). Cetacean sighting rates dropped off 
dramatically at BSS > 2. Sighting rates dropped from 26.02/1,000 km to 0 sightings/1,000 km as sea state 
increased from BSS 1 to BSS 4.  

Table 8. Quarterly effort  summary for aerial surveys conducted in the JAX survey area in 2017. 

Month 
Number of  
Survey Days 

Tracklines  
Covered 

Total km  
Flown 

Total hr  
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 

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

A total of 46 sightings of 679 individual cetaceans, representing 9 species, was recorded while on-effort 
(Table 9, Figure 15). These included common bottlenose dolphin (17 sightings of 212 individuals), rough-
toothed dolphin (Steno bredanensis) (1 sighting of 36 individuals), Atlantic spotted dolphin (14 sightings 
of 336 individuals), minke whale (Balaenoptera acutorostrata) (2 sightings of 3 individuals), sperm whale 
(1 sighting of 1 individual), pantropical spotted dolphin (Stenella attenuata) (1 sighting of 2 individuals), 
wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ ό1 sighting of 19 individuals), short-finned pilot whale (6 sightings of 43 individuals), Kogiid 
whale (Kogia sp.) (1 sighting of 2 individuals), and unidentified delphinid (2 sightings of 24 individuals). 
There were also three off-effort sightingsτone each for bottlenose dolphins, Atlantic spotted dolphins, 
and short-finned pilot whales. 

A total of 97 individual sea turtles was recorded during aerial surveys in the JAX survey area in 2017 
(Table 9). Sighting rates were negatively correlated with increasing BSS, with rates declining at higher sea 
states. Effort-corrected sea turtle sighting rates were higher in BSS 1 or BSS 2 than in BSS 3 or higher during 
this survey period. Sea turtles were observed every day of survey effort, with the highest sighting rates 
occurring in July. Observation rates ranged from a low of 9.96/1,000 km flown in spring to a high of 
37.31/1,000 km in summer. Loggerhead turtles constituted most of sea turtles sighted (95 percent), with 
leatherback turtles comprising the remaining sightings (5 percent). Loggerhead turtles were recorded 
predominantly in the shallower waters over the continental shelf, although a small number of individuals 
occurred beyond the continental shelf break (Figure 16). Leatherback turtles were recorded 
predominantly in the shallower waters over the continental shelf, inshore of the 100-m isobath, although 
one individual occurred beyond the 200-m isobath (Figure 16).  
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Figure 14. Jacksonville survey area and aerial tracklines for 2017. 
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Table 9. Sightings from aerial surveys conducted in the JAX survey area in 2017.  

Common Name Scientific Name 
Number of  
Sightings 1 

Number of 
Individuals 1 

Risso's dolphin Grampus griseus 1/0 19/0 

Short-finned pilot whale Globicephala macrorhynchus 6/1 44/3 

Rough-toothed dolphin Steno bredanensis 1/0 36/0 

Atlantic spotted dolphin Stenella frontalis 14/1 336/15 

Common bottlenose dolphin 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 Kogia sp. 1/0 2/0 

Unidentified delphinid  2/0 24/0 

Loggerhead turtle Caretta caretta 74/0 93/0 

Leatherback turtle Dermochelys coriacea 4/0 4/0 

Unidentified shark  6/0 6/0 

Great white shark Carcharodon carcharias 1/0 1/0 

Manta ray Manta birostris 2/0 2/0 

Ocean sunfish Mola mola 3/0 4/0 

1 On- and off-effort sightings and individuals are represented by #/# (on-/off -effort). 

In addition to cetaceans and sea turtles, other pelagic marine vertebrates were observed, including sharks 
and rays (i.e., elasmobranch fishes) (Table 9, Figure 17). Four 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 500-m isobath. Two manta rays were sighted inshore of the 200-m isobath with 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 shape, but because none of these sightings could be 
identified to species, they were combined with the unidentified sharks. One of the sharks was identified 
to species as great white (Carcharodon carcharias). Sharks showed no discernable spatial or temporal 
trends in occurrence. 

For more information on this study, refer to the annual progress report for this project (Cummings et al. 
2018). 

https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1787/
https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1787/
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Figure 15. Cetacean sightings during aerial surveys in the JAX survey area in 2017. 
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Figure 16. All sea turtle sightings during aerial surveys in the JAX survey area in 2017.  
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Figure 17. Pelagic fish sightings during aerial surveys in the JAX survey area in 2017.   
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 Chesapeake Bay (NAS Patuxent River) Aerial Surveys 

Aerial surveys were initiated in April 2015 in the waters surrounding Naval Air Station Patuxent River (NAS 
PAX) in Chesapeake Bay to collect information and quantitative data on the seasonal occurrence, 
distribution, habitat use of marine protected species to support planning and impact assessment analyses 
under the National Environmental Policy Act, MMPA, and ESA. These surveys occurred from April 2015 
through October 2017 and a summary of all effort is presented here. A total of 28 days of aerial survey 
effort was conducted from 2015 through 2017 covering 15,858 km over the waters of the Chesapeake Bay 
and the mouth of the Potomac River, surrounding the NAS PAX site (Table 10, Figure 18). The study region 
was divided into two survey blocks: a block in Chesapeake Bay covering an area of 1,784km2 and a block 
in the Potomac River covering an area of 215km2. Seventeen parallel transects were oriented east-west, 
approximately 850m apart, in Chesapeake Bay and six transects in a zig-zag pattern were located in the 
Potomac River (Figure 18). The total length of designed transects was 542.4km, a distance that could be 
flown in a single day. Survey conditions ranged from BSS 0 to BSS 5. 

Table 10. Effort summary for aerial surveys conducted in the PAX survey area from April 2015 through 
October 2017. 

Month 
Number of  
Survey Days 

Tracklines  
Covered 

Total km  
Flown 

Total hr  
Underway* 

January 1 18 586.50 5.5 

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 21.5 

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 

Between April 2015 and October 2017, 20 on-effort (n=548 individuals) and 4 off-effort (n=30 individuals) 
sightings of common bottlenose dolphins were recorded (Table 11, Figure 19), although all on-effort 
sightings occurred between April and August (Figure 20) and were primarily concentrated in the southern 
portion of the survey area near the confluence of the Potomac River with Chesapeake Bay. All off-effort 
sightings of common bottlenose dolphins occurred between September 2015 and April 2016. These 
sightings occurred outside of the study area, in the center of the Chesapeake Bay, during return transits 
to Norfolk. 
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Figure 18. Aerial survey tracklines for the NAS PAX study area. 
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Table 11. Sightings from aerial surveys conducted in the PAX survey area from April 2015 to October 
2017.  

Common Name Scientific Name 
Number of  
Sightings 1 

Number of  
Individuals 1 

Common bottlenose dolphin Tursiops truncatus 20/4 548/30 

Loggerhead turtle Caretta caretta 38/1 47/1 

Unidentified turtle  3/0 3/0 

Cownose ray Rhinoptera bonasus 53/0 1,607/0 

Ocean sunfish Mola mola 1/0 1/0 
1 On- and off-effort sightings and individuals are represented by #/# (on-/off -effort). 

There were 42 sightings of sea turtles recorded, with the majority (n=39) identified as loggerhead turtles, 
and 3 sightings classified as unidentified hard-shell sea turtles. All sea turtle sightings occurred during the 
months of May through October in the Chesapeake Bay (Figure 21, Table 11).   

Cownose rays also were observed across the range of the survey area during May, July-August, and 
October 2016 (Figure 22, Table 11). 

Average summer abundances in the Chesapeake Bay block were 104 bottlenose dolphins (95% confidence 
interval [CI]=26ς420), 14 loggerhead turtles (CI=7ς26), and 536 cownose rays (CI=334ς860). Average 
summer abundances in the Potomac River block were 19 bottlenose dolphins (CI=4ς89) and 12 cownose 
rays (CI=1ς99). Loggerhead turtles were not detected in the Potomac River block, and none of these 
species was detected in winter. Cownose rays were the most abundant species, and for all these species, 
the highest estimated average abundances occurred during summer. Cumulative results from effort 
conducted between April 2015 and October 2017 indicate that the occurrence of bottlenose dolphins and 
sea turtles at the NAS PAX study site is seasonally dependent, occurring primarily in the summer months. 
These data provide a useful record of occurrence in the region of interest throughout different 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.  

For more details on this study, including full statistical analysis, refer to the annual progress report for this 
project (Richlen et al. 2018a).  

https://www.navymarinespeciesmonitoring.us/index.php/download_file/view/1791/
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Figure 19. All on-effort bottlenose dolphin sightings from aerial surveys at the PAX study site during 
the study period from April 2015 through October 2017. 
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Figure 20. Number of individual bottlenose dolphins observed per survey from aerial surveys at the PAX study site during the study period 
from April 2015 through October 2017. 
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Figure 21. All on-effort sea turtle sightings from aerial surveys at the PAX study site during the study 
period from April 2015 through October 2017. 
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Figure 22. Cownose ray sightings from aerial surveys at the PAX study site during the study period of 
April 2015 through October 2017. 
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 Visual Baseline Vessel Surveys 

 Jacksonville Study Area Vessel Surveys 

Vessel survey effort in the JAX study area during 2017 focused on questions of residency and population 
structure of odontocete cetaceans using biopsy sampling and photo-ID methods. Surveys were conducted 
from the research vessel (R/V) Richard T. Barber and fishing vessel (F/V) Jodie Lynn II, with 2 observers 
continually scanning the trackline. A total of ten days of vessel surveys were conducted in the JAX study 
area during February, June, July, and November, totaling 1,424.2 km and 66.2 hr (Table 12, Figure 23). 
These surveys were conducted in BSS 0 to BSS 4 and covered the planned USWTR site and surrounding 
area, including shelf and deeper oceanic waters.  

Table 12. Effort summary for small-vessel surveys conducted in the JAX study area in 2017. 

Month 
Number of  
Survey Days 

Total Survey Time  
(hr: min) 

Time On Effort 
(hr:min) 

Total km Surveyed 

February 2 19:52 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 10 100:04 66:10 1,424.2 

Key: hr = hour(s); km = kilometer(s); min = minute(s). 

Thirty-seven cetacean sightings of 4 species were recorded during these vessel surveys. As in previous 
years, common bottlenose (n=16) and Atlantic spotted dolphins (n=18) were frequently observed, in 
addition to 2 sightings of wƛǎǎƻΩǎ ŘƻƭǇƘƛns, and a single sighting of rough-toothed dolphins (Table 13; 
Figure 24). Similar to observations during previous years, bottlenose dolphins were encountered 
throughout the JAX study area, including deeper oceanic waters, whereas Atlantic spotted dolphins were 
restrƛŎǘŜŘ ǘƻ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ǎƘŀƭƭƻǿ ŎƻƴǘƛƴŜƴǘŀƭ ǎƘŜƭŦ ǿŀǘŜǊǎΦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ ǿŜǊŜ ŦƻǳƴŘ ŜȄŎƭǳǎƛǾŜƭȅ ƛƴ 
deeper oceanic waters, while the rough-toothed dolphins were observed inshore of the continental shelf 
break. 

Table 13. Sightings from small-vessel surveys conducted in the JAX study area in 2017.  

Common Name Scientific Name 
Number of  
Sightings 

Number of 
Individuals 

Common bottlenose dolphin  Tursiops truncatus  16 70 

Atlantic spotted dolphin Stenella frontalis 18 263 

Rough-toothed dolphin Steno bredanensis 1 50 

wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ Grampus griseus 2 68 

Loggerhead turtle  Caretta caretta 24 25 

Leatherback turtle Dermochelys coriacea 2 2 

Unidentified sea turtle   3 3 
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Figure 23. Survey effort during small-vessel surveys in the JAX study area in 2017.  
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Figure 24. Cetacean sightings from small-vessel surveys conducted in the JAX study area in 2017.  
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Twelve biopsy samples were collected in the JAX study area during 2017 from Atlantic spotted dolphins 
(n=8), bottlenose dolphins (n=2), and rough-toothed dolphins (n=2) (Table 14, Figure 25). Skin samples 
will be analyzed for sex determination. Voucher specimens of these samples have been archived with 
baC{Ω {ƻǳǘƘŜŀǎǘ CƛǎƘŜǊƛŜǎ {ŎƛŜƴŎŜ /ŜƴǘŜǊ in Lafayette, Louisiana. 

Table 14. Biopsy samples collected from animals in the JAX study area in 2017. 

Common Name Scientific Name No. Samples 

Atlantic spotted dolphin Stenella frontalis 8 

Common bottlenose dolphin Tursiops truncatus 2 

Rough-toothed dolphin Steno bredanensis 2 

 

Thirty sea turtles were recorded in the JAX study area during 2017. As in past years, the loggerhead turtle 
(n=25) was the most frequently recorded species, with a pair of sightings of leatherback turtles (n=2) 
(Table 13). Most sea turtles were observed over the continental shelf (Figure 26). 

Over 3,500 digital images were collected for species confirmation and individual identification during 
2017, and 94 newly identified dolphins were cataloged (Table 15). To date, 20 individual Atlantic spotted 
dolphins have been resighted within the JAX study area (Figure 27). Sfr 7-008 and 9-011 were first 
observed together in 2013. In 2016, 7-008 was observed without 9-011, but they were again 
photographed together in July 2017, making Sfr 7-008 the first individual to be sighted 3 times within the 
JAX survey area since surveys commenced in 2009. Eight Atlantic spotted dolphins were observed on 
consecutive days this year in July (Table 16). Three of these 8 individuals also had been observed together 
in July of 2014, for a total of 4 Atlantic spotted dolphin individuals sighted 3 times. One pair of dolphins 
(Sfr 8-037 and Sfr DU 8-014) was seen together in consecutive months this year, in addition to the first 
trio (Sfr 6-024, Sfr 7-035, and Sfr 9-040) match documented, photographed together in both 2016 and 
2017. The longest resighting to date within the JAX survey area occurred in 2017, with Sfr 2-002 seen in 
July 2010 and again in November 2017, for over 7 years between sightings. Finally, Sfr 7-010 and Sfr 7-015 
were both resighted in 2017. 

Table 15. Summary of photo-ID images taken of animals in the JAX study area in 2017 with photo-ID 
catalog sizes and total number of matches across all years of effort.  

Species Common Name 
2017 

Images 
 

Catalog 
Size (New 
Animals) 

Matches 

Globicephala macrorhynchus Short-finned pilot whale 0 29 (0) 0 

Grampus griseus Risso's dolphin 734 56 (20) 0 

Stenella frontalis Atlantic spotted dolphin 1592 199 (45) 20 

Steno bredanensis Rough-toothed dolphin 520 54 (11) 8 

Tursiops truncatus Common bottlenose dolphin 689 132 (18) 8 
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Figure 25. Locations of biopsy samples collected in the JAX study area in 2017. 














































































































































































































































