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SECTION 1 ï INTRODUCTION & BACKGROUND  1 

1.1 Background 2 

The United States (U.S.) Navy developed Range Complex monitoring plans to provide marine mammal 3 
and sea turtle monitoring as required under the Marine Mammal Protection Act (MMPA) of 1972 and 4 
the Endangered Species Act (ESA) of 1973. In order to issue an Incidental Take Authorization (ITA) for an 5 
activity, Section 101(a)(5)(A) of the MMPA states that National Marine Fisheries Service (NMFS) must set 6 
ŦƻǊǘƘ άǊŜǉǳƛǊŜƳŜƴǘǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ǎǳŎƘ ǘŀƪƛƴƎΦέ The MMPA 7 
implementing regulations at 50 Code of Federal Regulations Section 216.104(a)(13) note that requests 8 
for Letters of Authorization (LOAs) must include the suggested means of accomplishing the necessary 9 
monitoring and reporting that will result in increased knowledge of the species and of the level of taking 10 
or impacts on populations of marine mammals that are expected to be present. While the ESA does not 11 
have specific monitoring requirements, recent Biological Opinions issued by NMFS also have included 12 
terms and conditions requiring the U.S. Navy to develop a monitoring program.  13 

The U.S. Navy developed monitoring plans with specific study objectives for naval training exercises in 14 
the Atlantic Fleet Active Sonar Training (AFAST) Study Area; the Virginia Capes (VACAPES), Cherry Point 15 
(CHPT), and Jacksonville (JAX) Range Complexes (collectively referred to as the East Coast Range 16 
Complexes), and in the Gulf of Mexico (GOMEX) Range Complex as part of the issuance of annual LOAs 17 
for training in these areas (Figure 1). The U.S. Navy has previously submitted annual monitoring and 18 
mission activities reports for AFAST and the East Coast/GOMEX Range Complexes to NMFS for 2009 19 
through 2012 (DoN 2009a, 2010a, 2010b, 2010c, 2010d, 2010e, 2011a, 2011b,  2011c,  2011d,  2012a,  20 
2012b, 2012c, 2012d;  2013a, 2013b). 21 

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://www.navymarinespeciesmonitoring.us/index.php/download_file/view/336/
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Based on discussions with NMFS, Range Complex monitoring plans were designed as collections of 1 
ŦƻŎǳǎŜŘ άǎǘǳŘƛŜǎέ ǘƻ ƎŀǘƘŜǊ Řŀǘŀ ǘƘŀǘ ǿƛƭƭ ŀǘǘŜƳǇǘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǉǳŜǎǘƛƻƴǎ, which are 2 
described more fully in the monitoring plans: 3 

1. Are marine mammals and sea turtles exposed to mid-frequency active sonar (MFAS), especially 4 
at levels associated with adverse effects (i.e., based on established criteria for behavioral 5 
harassment, temporary threshold shift [TTS], or permanent threshold shift)? If so, at what levels 6 
are they exposed? 7 

2. If marine mammals and sea turtles are exposed to MFAS, do they redistribute geographically as 8 
a result of continued exposure? If so, how long does the redistribution last? 9 

3. If marine mammals and sea turtles are exposed to explosives and MFAS, what are their 10 
behavioral responses to various levels? 11 

4. Is the U.S. bŀǾȅΩǎ ǎǳƛǘŜ ƻŦ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŦƻǊ aC!{ and explosives (e.g., Protective 12 
Measures Assessment Protocol) effective for avoiding TTS, injury, and mortality of marine 13 
mammals and sea turtles?  14 

Monitoring methods used to support the AFAST and East Coast/GOMEX Range Complex monitoring 15 
Ǉƭŀƴǎ ƛƴŎƭǳŘŜ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŦƛŜƭŘ ƳŜǘƘƻŘǎ ŘŜǎƛƎƴŜŘ ōƻǘƘ ǘƻ ǎǳǇǇƻǊǘ wŀƴƎŜ /ƻƳǇƭŜȄπǎǇŜŎƛŦƛŎ 16 
ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŀ ƭŀǊƎŜǊ ¦Φ{Φ bŀǾȅπǿƛŘŜ ǎŎƛŜƴŎŜπōŀǎŜŘ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀm. 17 
These field methods include visual surveys from vessels and airplanes, passive acoustic monitoring 18 
(PAM), and marine mammal observers (MMOs) aboard U.S. Navy platforms participating in an exercise 19 
or training event. Each monitoring technique has advantages and disadvantages that vary temporally 20 
and spatially, and each method supports one particular study objective better than another. The 21 
U.S. Navy uses a combination of techniques so that detection and observation of marine animals is 22 
maximized, and meaningful information can be derived to address monitoring objectives within each of 23 
the Range Complex-specific monitoring plans and under the monitoring program as a whole.  24 

A new MMPA authorization for Atlantic Fleet Training and Testing (AFTT) was issued in November 2013 25 
superseding previous authorizations and monitoring requirements noted above (i.e. AFAST, VACAPES, 26 
CHPT, JAX, GOMEX). This new authorization requires implementation of a Strategic Planning Process for 27 
Marine Species Monitoring which serves to guide the investment of resources to most efficiently 28 
address ICMP objectives and intermediate scientific objectives developed through this process. More 29 
information on the Strategic Planning Process is provided in Section 6. 30 

The U.S. Navy has invested over 15 million dollars (Table 1) in monitoring activities in the 31 
AFAST and East Coast Range Complex from 2009 through 2013. Additional information on 32 
the program ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ Marine Species Monitoring Program website 33 
(http://www.navymarinespeciesmonitoring.us). The website serves as an online portal for information 34 
on the background, history, and progress of the program, and also provides access to reports, 35 
documentation, data, and updates on current monitoring projects and initiatives.   36 

http://aftteis.com/
http://www.navymarinespeciesmonitoring.us/about/strategic-planning-process/
http://www.navymarinespeciesmonitoring.us/about/strategic-planning-process/
http://www.navymarinespeciesmonitoring.us/
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Table 1. Annual funding for marine species monitoring in the AFAST Study Area and East Coast Range 1 
Complexes (FY09-FY13). 2 

Fiscal Year 
(1 Oct-30 Sept) 

Funding Amount 

FY09 $1,555,000 

FY10 $3,768,000 

FY11 $2,749,000 

FY12 $3,483,000 

FY13 $3,775,000 

Total $15,330,000 

 

In addition to this Fleet-funded monitoring program, the Office of Naval Research (ONR) Marine 3 
Mammals and Biology (MMB) Program, and the Office of the Chief of Naval Operations (CNO) Energy 4 

and Environmental Readiness Division (N45) Living Marine Resources (LMR) Program support 5 
coordinated Science & Technology (S&T) and Research & Development (R&D) focused on understanding 6 
the effects of sound on marine mammals, including physiological, behavioral, ecological effects, and 7 
population-level effects (DoN 2010f). Collectively, the U.S. Navy has provided over $230 million for 8 

marine species research from 2004 to 2012. These programs currently fund several significant ongoing 9 
projects relative to potential operational impacts to marine mammals within some U.S. Navy Range 10 
Complexes. Additional information on these programs and other ocean resources-oriented initiatives 11 
Ŏŀƴ ōŜ ŦƻǳƴŘ ŀǘ ǘƘŜ bŀǾȅΩǎ DǊŜŜƴ CƭŜŜǘ ς Energy, Environment, and Climate Change website 12 
(http://greenfleet.dodlive.mil/environment/marine-mammals-ocean-resources). 13 

1.2 Integrated Comprehensive Monitoring Program (ICMP) 14 

The Integrated Comprehensive Monitoring Program (ICMP) provides the overarching framework for 15 
coordination of the U.S. NavyΩǎ monitoring efforts (DoN 2010g). It has been developed in direct 16 
response to permitting requirements for U.S. Navy ranges, which are established in the various MMPA 17 
Final Rules, ESA Consultations, Biological Opinions, and applicable regulations. As a framework 18 
document, the ICMP applies by regulation to those activities on ranges and operating areas (OPAREAs) 19 
for which the U.S. Navy sought and received ITAs. 20 

The ICMP is intended for use as a planning tool to focus U.S. Navy monitoring priorities pursuant to ESA 21 
and MMPA requirements. Top priority will always be given to satisfying the mandated legal 22 
requirements across all ranges. Once legal requirements are met, any additional monitoring-related 23 
research will be planned and prioritized using guidelines outlined by the ICMP, consistent with 24 
availability of both funding and scientific resources. !ǎ ŀ ǇƭŀƴƴƛƴƎ ǘƻƻƭΣ ǘƘŜ L/at ƛǎ ŀ άƭƛǾƛƴƎ ŘƻŎǳƳŜƴǘέ 25 
and will be routinely updated, as needed. Initial areas of focus for improving U.S. Navy marine species 26 
monitoring focused on development of a Strategic Planning Process to be incorporated as a major 27 
component of the ICMP to guide investments and help refine specific monitoring actions to more 28 
effectively and efficiently address ICMP goals and objectives. 29 

The ICMP is evaluated through the Adaptive Management Review (AMR) process to: (1) assess progress, 30 
(2) provide a matrix of goals and objectives for the following year, and (3) make recommendations for 31 
refinement and analysis of the monitoring and mitigation techniques. This process includes conducting 32 

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://www.navymarinespeciesmonitoring.us/files/2813/4629/1071/Integrated_Comprehensive_Monitoring_Program_Charter_Dec_2010.pdf
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an annual AMR meeting at which the U.S. Navy and NMFS jointly consider the prior-year goals, 1 
monitoring results, and related science advances to determine if monitoring plan modifications are 2 
warranted to more effectively address program goals. Modifications to the ICMP that result from AMR 3 
discussions are incorporated into a revision to the ICMP and submitted to NMFS.  4 

Under the ICMP, monitoring measures prescribed in range-specific monitoring plans and 5 
U.S. Navy-funded research relating to the effects of U.S. Navy training and testing activities on protected 6 
marine species should be designed to accomplish one or more of the following top-level goals as 7 
prescribed in the current revision of the ICMP (DoN 2010g):  8 

(a) An increase in our understanding of the likely occurrence of marine mammals and/or ESA-listed 9 
marine species in the vicinity of the action (i.e., presence, abundance, distribution, and/or 10 
density of species). 11 

(b) An increase in our understanding of the nature, scope, or context of the likely exposure of 12 
marine mammals and/or ESA-listed species to any of the potential stressors associated with the 13 
action (e.g., sound, explosive detonation, or expended materials), through better understanding 14 
of one or more of the following: (1) the nature of the action and its surrounding environment 15 
(e.g., sound-source characterization, propagation, and ambient noise levels); (2) the affected 16 
species (e.g., life history or dive patterns); (3) the likely co-occurrence of marine mammals 17 
and/or ESA-listed marine species with the action (in whole or part); and/or (4) the likely 18 
biological or behavioral context of exposure to the stressor for the marine mammal and/or 19 
ESA-listed marine species (e.g., age class of exposed animals or known pupping, calving, or 20 
feeding areas). 21 

(c) An increase in our understanding of how individual marine mammals or ESA-listed marine 22 
animals respond (behaviorally or physiologically) to the specific stressors associated with the 23 
action (in specific contexts, where possible, e.g., at what distance or received level). 24 

(d) An increase in our understanding of how anticipated individual responses, to individual stressors 25 
or anticipated combinations of stressors, may impact either: (1) the long-term fitness and 26 
survival of an individual; or (2) the population, species, or stock (e.g., through effects on annual 27 
rates of recruitment or survival). 28 

(e) An increase in our understanding of the effectiveness of mitigation and monitoring measures, 29 
including increasing the probability of detecting marine mammals to better achieve the above 30 
goals (through improved technology or methodology), both generally and more specifically 31 
within the safety zone (thus allowing for more effective implementation of the mitigation). 32 
Improved detection technology will be rigorously and scientifically validated prior to being 33 
proposed for mitigation, and should meet practicality considerations (engineering, logistic, and 34 
fiscal). 35 

(f) A better understanding and record of the manner in which the authorized entity complies with 36 
the ITA and incidental take statement. 37 

CNO N45 is responsible for maintaining and updating the ICMP, as necessary, reflecting the results of 38 
regulatory agency rulemaking, AMRs, best available science, improved assessment methodologies, and 39 
more effective protective measures. This is done as part of the AMR process, in consultation with 40 
U.S. Navy technical experts, Fleet Commanders, and Echelon II Commands as appropriate.  41 

http://www.navymarinespeciesmonitoring.us/files/2813/4629/1071/Integrated_Comprehensive_Monitoring_Program_Charter_Dec_2010.pdf
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1.3 Report Objectives 1 

Design of the Range Complex monitoring plans represented part of a new U.S. Navy-wide and regional 2 
assessment, and as with any new program, there are many coordination, logistical, and technical details 3 
that continue to be refined. The scope of the Range Complex monitoring plans was to lay out the 4 
background for monitoring, as well as to define initial procedures to be used in meeting certain study 5 
objectives derived from NMFS-U.S. Navy agreements. 6 

Overall, this report closes out monitoring and reporting requirements under previous MMPA 7 
authorizations for AFAST and the East Coast and GOMEX Range Complexes through 2013 and serves two 8 
main objectives: 9 

1. Present data and results from the U.S. Navy-funded marine mammal and sea turtle monitoring 10 
conducted in the AFAST Study Area and East Coast and GOMEX Range Complexes during the 11 
reporting period through December 2013 (Section 2). Due to the time required to consolidate 12 
data and generate the 2012 annual monitoring report for AFAST, this report covers a time 13 
ǇŜǊƛƻŘ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ǘƘŜ ƭŀǎǘ ƘŀƭŦ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ [h! ό02 August 2012ς21 January 2013) 14 
as well as the final year. In addition, this report covers the final reporting year for the East Coast 15 
and GOMEX Range Complexes. This report focuses on summarizing the major accomplishments 16 
and providing an overview of each monitoring project over the reporting period. 17 

2. Continue the Adaptive Management Review process by providing an overview of monitoring 18 
initiatives, progress, and development of a Strategic Planning Process for U.S. Navy monitoring. 19 
These initiatives continue to shape the evolution of the U.S. Navy Marine Species Monitoring 20 
Program for 2014 and beyond. Input and recommendations from the Scientific Advisory Group 21 
(SAG) (e.g., DoN 2011e) form a cornerstone of the Strategic Planning Process, reflecting input 22 
received from the scientific community and other stakeholders. 23 

http://www.navymarinespeciesmonitoring.us/files/5913/4629/1081/Scientific_Advirosy_Group_Recommendations_Report_May_2011.pdf
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SECTION 2 ï MONITORING COMMITMENTS AND 1 

ACCOMPLISHMENTS 2 

2.1 Monitoring Commitments for 2013 3 

The AFAST Study Area and East Coast and GOMEX Range Complexes encompasses waters along the U.S. 4 
Atlantic Coast and of the Gulf of Mexico (GOM), consisting of Range Complex OPAREAs and adjacent 5 
waters (Figure 1). Potential environmental effects associated with the use of active sonar technology 6 
and explosives during Atlantic Fleet training exercises; maintenance; and research, development, test, 7 
and evaluation activities are more fully described in the Atlantic Fleet Training and Testing 8 
Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS; DoN 2013c). 9 

There are 43 species of marine mammals that may be observed either seasonally or year-round in the 10 
Study Area (DoN 2005, 2007, 2008a, 2008b, 2008c; Waring et al. 2013). All receive protection under the 11 
MMPA, while the following seven are afforded additional protection under the ESA: North Atlantic right 12 
whale (Eubalaena glacialis), humpback whale (Megaptera novaeangliae), sei whale (Balaenoptera 13 
borealis), fin whale (Balaenoptera physalus), blue whale (Balaenoptera musculus), sperm whale 14 
(Physeter macrocephalus), and West Indian manatee (Trichechus manatus). There are six species of 15 
threatened and endangered sea turtles that occur in the Study Area (DoN 2013c): leatherback turtle 16 
(Dermochelys coriacea), loggerhead turtle (Caretta caretta), green turtle (Chelonia mydas), hawksbill 17 
turtle (Eretmochelys imbricataύΣ YŜƳǇΩǎ ǊƛŘƭŜȅ ǘǳǊǘƭŜ όLepidochelys kempii), and olive ridley turtle 18 
(Lepidochelys olivacea). The distributions and habitat preferences of these protected marine species are 19 
reviewed in various U.S. Navy Marine Resources Assessments for the U.S. Atlantic Coast and GOM (DoN 20 
2005, 2007, 2008a, 2008b, 2008c; Waring et al. 2013). 21 

2.1.1 AFAST Monitoring Commitments for 2013 22 

The goal of the AFAST Monitoring Plan is to implement field methods chosen to address the long-term 23 
monitoring objectives outlined in Section 1. In the original AFAST Monitoring Plan (DoN 2009b), the 24 
U.S. Navy proposed to implement a diversity of field methods to gather monitoring data for marine 25 
mammals and sea turtles in U.S. Navy training areas. For the 2013 monitoring period specifically, the 26 
U.S. Navy proposed to conduct visual surveys (aerial and vessels) and tagging studies, deploy PAM 27 
devices, and put MMOs aboard U.S. Navy vessels during training exercises to meet monitoring 28 
requirements. Studies were specifically designed to address the questions outlined in Section 1. Table 2 29 
shows the 2013 monitoring period commitments as agreed upon by NMFS and the U.S. Navy.  30 

http://aftteis.com/EISOEIS/Background.aspx
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/Northeast_MRA.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/Gomex_mra_final.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_VACAPES_final_v2.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_chpt_final_v2.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_chasjax_final_v2.pdf
http://www.nefsc.noaa.gov/publications/tm/tm223/
http://aftteis.com/
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/Northeast_MRA.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/Northeast_MRA.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/Gomex_mra_final.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_VACAPES_final_v2.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_chpt_final_v2.pdf
https://navfac.navy.mil/content/dam/navfac/Environmental/PDFs/MRA/mra_chasjax_final_v2.pdf
http://www.nefsc.noaa.gov/publications/tm/tm223/
http://www.nmfs.noaa.gov/pr/pdfs/permits/afast_monitoringplan.pdf
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Table 2. 2013 monitoring commitments under AFAST Final Rule, LOA, and Biological Opinion. 1 

Marine Mammal Observers (MMOs) 2 events in conjunction with exercises 

MMO/ Lookout Comparison Study 40 hours (hr) data-collection trials (Navy-wide) 

Aerial SurveysτVACAPES/CHPT/JAX OPAREAs 36 days 

Vessel SurveysτVACAPES/CHPT/JAX OPAREAs 24 days 

Marine Mammal Tagging 

- Field work and data analysis in the JAX OPAREA in 
coordination with vessel surveys 

- Initiate tagging project in Hatteras survey area 

Passive Acoustics ς Baseline 
Continue recording and data analysis for 3 strategically located 
HARPs 

Passive Acoustics ς Exercise Monitoring 
Deployments of pop-up buoys in conjunction with ASW 
exercises 

 

2.1.2 East Coast and GOMEX Ranges Monitoring Commitments for 2013 2 

The U.S. Navy proposed to implement a diversity of field methods to gather monitoring data for marine 3 
mammals and sea turtles in U.S. Navy training areas under the VACAPES, CHPT, JAX, and GOMEX 4 
Monitoring Plans (DoN 2009c, 2009d, 2009e, 2011f),  Specifically, the U.S. Navy proposed to use visual 5 
surveys (aerial or vessel), deploy PAM devices when possible, and put MMOs aboard U.S. Navy vessels 6 
to meet its goals during the current time period. Tables 3 through 6 show the annual monitoring 7 
objectives as initially agreed upon by NMFS and U.S. Navy for these Range Complexes. 8 

Table 3. Annual monitoring commitments under VACAPES Final Rule, LOA and Biological Opinion. 9 

STUDY 1 (behavioral responses) 

Aerial or Vessel Surveys   

-  2 explosive events per year (one involving multiple 
detonations). When feasible, deploy hydrophone 
array during vessel surveys for passive acoustic 
monitoring.  
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R
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Marine Mammal Observers (MMO) -  1 explosive event per year. 

STUDY 2 (mitigation effectiveness) 

MMO/Lookout Comparison -  1 explosive event per year. 

A
M

R 

Vessel or Aerial Surveys Before and 
After Training Events 

-  2 explosive events per year (one involving multiple 
detonations). When feasible, deploy hydrophone 
array during vessel surveys for passive acoustic 
monitoring. 

  

http://www.nmfs.noaa.gov/pr/pdfs/permits/vacapes_monitoring_plan.pdf
http://www.nmfs.noaa.gov/pr/pdfs/permits/cherrypoint_monitoring_plan.pdf
http://www.nmfs.noaa.gov/pr/pdfs/permits/jax_monitoring_plan.pdf
http://www.nmfs.noaa.gov/pr/pdfs/permits/gomex_monitoring_plan.pdf
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Table 4. Annual monitoring commitments under CHPT Final Rule, LOA and Biological Opinion. 1 

STUDY 1 (behavioral responses) 

Aerial or Vessel Surveys  
-  1 explosive event per year. When feasible, deploy 

hydrophone array during vessel surveys for passive 
acoustic monitoring.  
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R
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Marine Mammal Observers (MMOs) -  1 explosive event per year. 

STUDY 2 (mitigation effectiveness) 

MMO/Lookout Comparison -  1 explosive event per year. 

A
M

R 

Vessel or Aerial Surveys Before and 
After Training Events 

-  1 explosive event per year. When feasible, deploy 
hydrophone array during vessel surveys for passive 
acoustic monitoring. 

Table 5. Annual monitoring commitments under JAX Final Rule, LOA, and Biological Opinion. 2 

STUDY 1 (behavioral responses) 

Aerial or Vessel Surveys  

-  2 explosive events per year, one of which is a 
multiple detonation event. When feasible, deploy 
hydrophone array during vessel surveys for passive 
acoustic monitoring.  A
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Marine Mammal Observers (MMOs) -  1 explosive event per year. 

STUDY 2 (mitigation effectiveness) 

MMO/Lookout Comparison -  1 explosive event per year. 

A
M

R 

Vessel or Aerial Surveys Before and 
After Training Events 

-  2 explosive events per year. When feasible, deploy 
hydrophone array during vessel surveys for passive 
acoustic monitoring. 

Table 6. Annual monitoring commitments under GOMEX Final Rule, LOA, and Biological Opinion. 3 

STUDY 1 (behavioral responses) 

Aerial or Vessel Surveys  
-  1 explosive event per year. When feasible, deploy 

hydrophone array during vessel surveys for passive 
acoustic monitoring.  
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(A
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R
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Marine Mammal Observers (MMOs) -  1 explosive event per year. 

STUDY 2 (mitigation effectiveness) 

MMO/Lookout Comparison -  1 explosive event per year. 

A
M

R 

Vessel or Aerial Surveys Before and 
After Training Events 

-  1 explosive event per year. When feasible, deploy 
hydrophone array during vessel surveys for passive 
acoustic monitoring. 
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2.2 Monitoring Accomplishments 1 

2.2.1 AFAST Monitoring Accomplishments for the Reporting Period  2 

During the reporting period the U.S. Fleet Forces Command (FFC) implemented aerial and vessel 3 
surveys, conducted tagging studies on multiple species of marine mammals and sea turtles, analyzed 4 
previously collected PAM data, and deployed PAM devices. The monitoring effort for the reporting 5 
period was conducted in three primary locationsτoff Cape Hatteras, North Carolina, within the 6 
VACAPES OPAREA; Onslow Bay within the CHPT OPAREA; and the JAX OPAREA. These locations serve as 7 
primary study areas for longitudinal baseline-monitoring efforts and are also the primary locations for 8 
coordinated anti-submarine warfare (ASW) exercise monitoring events.  9 

During the AMR process preceding AFAST monitoring in 2013, the U.S. Navy had proposed to reallocate 10 
some survey effort to support new initiatives that would more directly contribute to addressing the 11 
objectives of the ICMP. The modification did not include a change in overall effort, but rather was 12 
intended to enable the U.S. Navy to take advantage of additional monitoring locations within the 13 
VACAPES (Cape Hatteras survey area), CHPT (Onslow Bay survey area), and JAX OPAREAs and employ 14 
various research techniques to address the questions proposed in the AFAST Monitoring Plan.  15 

Appendix A includes a listing of publications and presentations resulting from the AFAST monitoring 16 
program to date.  17 

Major accomplishments from compliance monitoring in the AFAST Study Area for this reporting 18 
period include: 19 

¶ Aerial Visual Surveys  20 

o Conducted monthly aerial surveys (weather permitting) at Cape Hatteras, Onslow Bay, 21 
and JAX sites to continue obtaining longitudinal baseline data. 22 

¶ Vessel Visual Surveys   23 

o Conducted monthly vessel surveys (weather permitting) at Cape Hatteras, Onslow Bay, 24 
and JAX sites to continue obtaining longitudinal baseline data including photo-25 
identification and biopsy sampling for population structure, residency, and distributional 26 
analyses. 27 

o Conducted photo-identification efforts, collecting large numbers of photographsτ895 28 
photographs at Cape Hatteras of short-finned pilot whales (Globicephala macrorynchus), 29 
common bottlenose dolphins (herein referred to as bottlenose dolphin, Tursiops 30 
truncatus), and a fin whale; 1,569 photographs at Onslow Bay of bottlenose dolphins, 31 
short-ŦƛƴƴŜŘ Ǉƛƭƻǘ ǿƘŀƭŜǎΣ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ (Grampus griseus), and Atlantic spotted 32 
dolphins (Stenella frontalis); and 901 photographs at JAX of bottlenose dolphins, Atlantic 33 
ǎǇƻǘǘŜŘ ŘƻƭǇƘƛƴǎΣ ŀƴŘ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎΦ 34 

o Conducted biopsy-sampling efforts, collecting 9 samples at Cape Hatteras of 35 
short-finned pilot whales, bottlenose dolphins; and a fin whale; 21 samples at Onslow 36 
Bay from bottlenose dolphins, short-finned pilot whalesΣ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴs, and Atlantic 37 
spotted dolphins; and 11 samples at JAX of bottlenose dolphins and Atlantic spotted 38 
dolphins.  39 

o Conducted vessel surveys during three unit level ASW training events in JAX in July 2013. 40 
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o Completed U.S. Navy MMO surveys aboard a U.S. Navy Destroyer during an Integrated 1 
Anti-Submarine Warfare Course (IAC) training event in JAX.  2 

¶ Passive Acoustic Monitoring 3 

o Maintained three High-frequency Acoustic Recording Packages (HARPs) in 4 
VACAPES/CHPT/ JAXτtotal of five deployments (one each in Onslow Bay, JAX, and off 5 
Cape Hatteras). 6 

o Deployed four synchronized Autonomous Multichannel Acoustic Recorders (AMARs) off 7 
Cape Hatteras as a pilot project for future training event monitoring. 8 

o Deployed five Marine Autonomous Recording Units (MARUs) off Cape Hatteras as part 9 
of a collaborative project to learn more about North Atlantic right whale migration 10 
patterns. 11 

o Developed odontocete detectors and classifiers specific to species in the AFAST Study 12 
Area to support analysis of acoustic recordings from vessel surveys. Prepared a ROCCA 13 
(Real-ǘƛƳŜ hŘƻƴǘƻŎŜǘŜ /ŀƭƭ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ !ƭƎƻǊƛǘƘƳύ ¦ǎŜǊΩǎ aŀƴǳŀƭΦ 14 

o Invested heavily in analysis of previously collected PAM data. 15 

¶ Marine Mammal Observers on U.S. Navy Platform 16 

o Three MMOs were deployed during an IAC training event in JAX onboard the ship using 17 
MFAS in July 2013.  18 

¶ Observer Effectiveness Study 19 

o Funded development of additional novel analysis methodology and proof-of-concept. 20 

o Participated in 2 data collection trials in the Hawaii Range Complex. 21 

Tables 7 and 8 present monitoring accomplishments for two different timeframes. Table 7 summarizes 22 
the monitoring accomplishments for 02 August 2012 through December 2013, corresponding to the 23 
period covered by this report. As mentioned in Section 1, because the previous reporting period 24 
(02 August 2012 through 01 August 2013) spanned across two LOA annual periods, Table 8 provides a 25 
summary of accomplishments for 22 January 2012 through 21 January 2013, corresponding to the 26 
fourth full LOA period. For the monitoring events that could not be accomplished due to safety issues, 27 
weather, and/or changing ship schedules, the U.S. Navy will continue working with NMFS to develop the 28 
best plan to either capture these events during the remaining permit period or to focus those resources 29 
on monitoring that would better achieve the overarching goals of the monitoring program.  30 
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Table 7. U.S. Navy-funded monitoring accomplishments within the AFAST Study Area for the period 1 
covered by this report (02 August 2012 through December 2013). 2 

Study Type 
Description of U.S. 

Navy EIS/LOA 
monitoring 

Associated 
event type 

MMPA/ESA 
requirement 

Accomplished
 

Aerial surveys ς 
Onslow Bay and JAX 
(study 2) 

1) Monthly surveys in 
Onslow Bay 

2) Monthly surveys in 
JAX 

3) Surveys off Cape 
Hatteras 

n/a 36 days. 
27 days: 14 days 
Hatteras; 0 days Onslow 
Bay; 13 days JAX. 

Vessel surveys ς 
during training event 
(study 3) 

n/a 

SEASWITI, 
shallow 
COMPTUEX, 
or ULT 

n/a 3 events. 

Vessel surveysτ
Onslow Bay and JAX 
(study 2) 

1) Monthly surveys at 
Cape Hatteras 

2) Monthly surveys in 
Onslow Bay 

3) Monthly surveys in 
JAX 

n/a 24 days. 

35 days: 17 days in 
Hatteras; 6 days in 
Onslow Bay; 12 days in 
JAX. 83 biopsies 
collected: Hatteras (49), 
Onslow Bay (22), JAX (12). 

Marine Mammal 
Observers (studies 1 
and 3) 

 
SEASWITI or 
ULT 

2 events in 
conjunction with 
exercises. 

4 events: July 2013, ASW 
monitoring, CHPT. 

Passive Acoustic 
Monitoring (study 2) 

1) Maintenance of 4 
HARPs (2 in Onslow 
Bay and 2 in JAX) 

2) Use of pop-up 
buoys for exercise 
monitoring 

3) Use of towed array 
during vessel surveys 

SEASWITI, 
shallow 
COMPTUEX, 
or ULT 

2 deployments of 
pop-up buoys in 
conjunction with 
exercises.  

Continue recording 
and data analysis for 
3 strategically-located 
HARPs. 

4 deployments of HARPs, 
in Hatteras, Onslow Bay, 
and JAX. 3 days (33.8 hr) 
towed array (Hatteras) 
and 2 days (18 hr) glider 
(Hatteras). 4 AMARs and 
5 MARUs deployed in 
Hatteras. 

MMO/Lookout 
Comparison Study 

Develop observer 
comparison study 
and perform trials 

 
40 hr data-collection 
trials. 

Continued methods 
refinement and data 
collection. Data collected 
during 2 exercises 
conducted in HRC. 

Tagging 

Plan and conduct 
tagging studies on a 
variety of marine 
mammal and sea 
turtle species 

n/a  

Deep Diver project off 
Hatteras (May-Oct 2013). 
North Atlantic right whale 
tagging to begin in Feb 
2014. Turtle tagging 
initiated in July 2013 in 
Chesapeake Bay and 
coastal Virginia waters. 

Key:  AMAR = Autonomous Multichannel Acoustic Recorder; ASW = anti-submarine warfare; COMPTUEX = Composite-Training 
Unit Exercise; ESA = Endangered Species Act; EIS = Environmental Impact Statement; HARP = High-frequency Acoustic Recording 
Package; hr = hour(s); HRC = Hawaii Range Complex; JAX = Jacksonville; LOA = Letter of Authorization; MARU = marine 
autonomous recording units; MMO = Marine Mammal Observer; MMPA = Marine Mammal Protection Act; n/a = not available; 
SEASWITI = Southeast Anti-Submarine Warfare Integration Training Initiative; ULT = Unit-Level Training. 
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Table 8. U.S. Navy-funded monitoring accomplishments within the AFAST Study Area from 22 January 1 
2012 through 21 January 2013, corresponding to the fourth full year LOA period. 2 

Study Type 
Description of U.S. 

Navy EIS/LOA 
Monitoring 

Associated 
Event Type 

MMPA/ESA 
Requirement 

Accomplished 

Aerial surveys ς 
Onslow Bay and JAX 
(study 2) 

1) Monthly surveys in 
Onslow Bay 

2) Monthly surveys in 
JAX 

3) Surveys off Cape 
Hatteras 

n/a 36 days. 
29 days: 15 days in Hatteras, 
0 days in Onslow Bay, 14 
days in JAX. 

Vessel surveys ς 
during training 
event (study 3) 

n/a 

SEASWITI, 
shallow 
COMPTUEX, or 
ULT 

n/a 1 event. 

Vessel surveysτ
Onslow Bay and JAX 
(study 2) 

1) Monthly surveys in 
Onslow Bay 

2) Monthly surveys in 
JAX 

3) Behavioral 
response study off 
Cape Hatteras 

n/a 24 days. 

29 days: 16 days in Hatteras; 
6 days in Onslow Bay; 7 days 
in JAX. 126 biopsies 
collected: Hatteras (93), 
Onslow Bay (15), JAX (18).  

Marine Mammal 
Observers (studies 
1 and 3) 

 
SEASWITI or 
ULT 

2 events in conjunction 
with exercises. 

1 event: May-June 2012, 
ASW monitoring, JAX 

Passive Acoustic 
Monitoring (study 
2) 

1) Maintenance of 4 
High-frequency 
Recording Packages  
(HARPs)  

2) Use of pop-up 
buoys for exercise 
monitoring 

3) Use of towed array 
during vessel surveys 

SEASWITI, 
shallow 
COMPTUEX, or 
ULT 

2 deployments of pop-
up buoys in conjunction 
with exercises.  

Continue recording and 
data analysis for 3 
strategically located 
HARPs 

5 deployments of HARPs this 
period. 3 days (33.8 hr) 
towed array (Hatteras) and 2 
days (18 hr) glider 
(Hatteras). 

MMO/Lookout 
Comparison Study 

Develop observer 
comparison study and 
perform trials 

 
40 hr data-collection 
trials. 

Completed study design and 
initial pilot study analysis. 
Continued methods 
refinement and data 
collection. 

Tagging   n/a 
JAX in coordination with 
vessel surveys - study 
design to be developed. 

 

Key:  ASW=anti-submarine warfare; ASWEX=Anti-submarine Warfare Training Exercise; COMPTUEX=Composite-Training Unit 
Exercise; ESA=Endangered Species Act; EIS=Environmental Impact Statement; HARP=High-frequency Acoustic Recording Package; 
hr = hour(s); JAX=Jacksonville; LOA=Letter of Authorization; MMO=Marine Mammal Observer; MMPA=Marine Mammal 
Protection Act; n/a=not applicable; SEASWITI=Southeast Anti-Submarine Warfare Integration Training Initiative; ULT=Unit-Level 
Training. 
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2.2.2 East Coast and GOMEX Ranges Accomplishments for 2013 1 

FFC conducted monitoring during 4 training events (i.e., firing or explosives exercises) during the 2 
reporting period for the East Coast and Gulf of Mexico Range Complexes. The monitoring effort for the 3 
reporting period was conducted in two primary locationsτVACAPES and JAX OPAREAs. 4 

Major accomplishments from compliance monitoring for the East Coast and Gulf of Mexico Ranges 5 
during this reporting period include: 6 

¶ VACAPES 7 

o A vessel survey, MMOs, and PAM during a mine-neutralization exercise (MINEX) event 8 
conducted in W-50 MINEX training range during 24-26 October 2013. 9 

o Analysis of data from the noise measurement study conducted during a MINEX event in 10 
September 2012. 11 

o Continued data collection from two ecological acoustic recorders (EARs) deployed in 12 
August 2012 to monitor odontocete occurrence and acoustic activity at the W-50 MINEX 13 
training range.  14 

o Continued data collection from four C-PODs deployed beginning in August 2012 in the 15 
W-50 MINEX training range and adjacent Chesapeake Bay waters. 16 

o Aerial surveys during 13-14 March 2013 before a planned missile exercise (MISSILEX) 17 
event. 18 

o Aerial surveys during 28-29 October 2013 before and after a planned Firing Exercise 19 
(FIREX) with Integrated Maritime Portable Acoustic Scoring and Simulator (IMPASS)  20 

o Small vessel surveys for bottlenose dolphins in coastal and offshore waters off the coast 21 
of Virginia. Occurrence was determined and density was estimated, along with photo-22 
identification efforts. 23 

¶ JAX 24 

o Aerial surveys and U.S. Navy MMOs monitored before, during, and after a FIREX with 25 
IMPASS event conducted on 30 April 2013.  26 

 VACAPES Range Complex Accomplishments 2.2.2.127 

FFC implemented vessel surveys and deployed PAM devices in the VACAPES Range Complex during the 28 
reporting period. The monitoring efforts for 2013 were conducted within W-50A/R-6606 in conjunction 29 
with a MINEX event and within the 7C/7D, 8C/8D training box during the FIREX with IMPASS event. 30 
Aerial surveys were also conducted in the primary MISSILEX 1A1-1A4 boxes as well as to the south of the 31 
primary MISSILEX region in W-72 2A1, 2A2, 2A3, and 2A4 boxes. See Section 3 for details. 32 

Major accomplishments from 2013 compliance monitoring in the VACAPES Range Complex are 33 
summarized in Table 9 and include: 34 

¶ Aerial Visual Surveys 35 

o Completed aerial surveys before a MISSILEX event during 13 and 14 March 2013 (HDR 36 
2013a). 37 

http://www.navymarinespeciesmonitoring.us/files/4513/8255/4390/VACAPES_MISSELEX_March_2013_Trip_Report_FINAL_HQ1.pdf
http://www.navymarinespeciesmonitoring.us/files/4513/8255/4390/VACAPES_MISSELEX_March_2013_Trip_Report_FINAL_HQ1.pdf
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o Completed aerial surveys before and after a FIREX with IMPASS event conducted on 1 
29 October 2013 within the FIREX 7C/D and 8C/D training boxes (HDR 2013c). 2 

¶ Vessel Visual Surveys 3 

o Completed vessel surveys before, during, and after a MINEX event during 24-26 October 4 
2013 (DoN 2014b). 5 

¶ Passive Acoustic Monitoring 6 

o Analysis of data from noise measurements made in September 2012 of underwater 7 
explosions near a MINEX event (Soloway and Dahl 2014). 8 

o Real-time passive acoustic detection and localization of marine mammal vocalizations 9 
was conducted in association with a MINEX event on 24-26 October 2013 (DoN 2014b). 10 

o Two Ecological Acoustic Recorders were deployed in August 2012 to monitor 11 
odontocete occurrence and acoustic activity at the W-50 MINEX training range 12 
(Lammers et al. 2014).  13 

o Four C-PODs were deployed beginning in August 2012 in W-50 of the MINEX area and 14 
adjacent Chesapeake Bay waters (Engelhaupt et al. 2014). 15 

¶ Marine Mammal Observers on U.S. Navy Platform 16 

o MMOs monitored during a MINEX event conducted on 25 October 2013 (DoN 2014b). 17 

Table 9. U.S. Navy-funded monitoring accomplishments within the VACAPES Study Area for 2013.  18 

Monitoring 
Obligation 

(Study Type) 

Description of U.S. Navy 
EIS/LOA Monitoring 

Completed 

Event Types 
Available for 
Monitoring 

MMPA/ESA 
Requirement 

Total 
Accomplished 

Vessel or Aerial 
Surveys ς Before and 
After Event (study 1 
and 2) 

Vessel surveys before, 
during, and after 1 MINEX 
event. 

MINEX, MISSILEX, 
FIREX, or BOMBEX 

2 events (1 MDE)  3 events  

Marine Mammal 
Observers (MMOs) 
(study 1 and 2) 

MMOs visually surveyed 
before, during, and after 1 
MINEX event. 

MINEX, MISSILEX, 
or FIREX  

1 event 1 event   

 

Passive Acoustic 
Monitoring (PAM) 
(study 2) 

Deployed passive acoustic 
buoys during 1 MINEX 
event. 

MINEX, MISSILEX, 
FIREX, or BOMBEX 

Deploy hydrophone 
array during vessel 
surveys when feasible 

1 event 

 Key: BOMBEX = Bombing Exercise; EIS = Environmental Impact Statement; ESA = Endangered Species Act:  
FIREX = Firing Exercise; LOA = Letter of Authorization; MDE = Multiple Detonation Event; MINEX = Mine-neutralization 
Exercise; MISSILEX = Missile Exercise; MMOs = Marine Mammal Observers; MMPA = Marine Mammal Protection Act.; PAM = 
Passive Acoustic Monitoring. 

 CHPT Range Complex Accomplishments 2.2.2.219 

There were three explosive events conducted in the CHPT Range Complex during the reporting period, 20 
but none of them provided reasonable monitoring opportunities due to location, scheduling, or weather 21 
conditions. 22 

http://www.navymarinespeciesmonitoring.us/files/5313/9051/0824/2013_28-29_October_VACAPES_FIREX_Trip_Report_01-08-14.pdf
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/647/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/754/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/647/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/752/
http://www.navymarinespeciesmonitoring.us/reading-room/project-profiles/occurrence-distribution-and-density-marine-mammals-near-naval-station-norfolk
http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/647/
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 JAX Range Complex Accomplishments 2.2.2.31 

Major accomplishments from 2013 compliance monitoring in the JAX Range Complex are summarized 2 
in Table 10 and include: 3 

¶ Aerial Visual Surveys 4 

o Completed aerial surveys before, during, and after a FIREX with IMPASS event within the 5 
FIREX BB/CC training box during 29 April through 01 May 2013 (HDR 2013b). 6 

¶ Marine Mammal Observers on U.S. Navy Platform 7 

o Three MMOs were deployed on a U.S. Navy ship during a FIREX with IMPASS event on 8 
29 April 2013 (DoN 2013d).  9 

Table 10. U.S. Navy-funded monitoring accomplishments within the JAX Study Area from January 2013 10 
through December 2013. 11 

Study Type 
Description of U.S. Navy 

EIS/LOA Monitoring 
Completed 

Event Types 
Available for 
Monitoring 

MMPA/ESA 
Requirement 

Total Accomplished 

Vessel or Aerial 
Surveys Before 
and After Event 
(studies 1 and 2) 

Aerial surveys during 2 
MISSILEX events. 

MINEX, MISSILEX, 
FIREX, or BOMBEX 

2 events (1 MDE)  1 event  

Marine Mammal 
Observers 
(studies 1 and 2) 

MMOs visually surveying 
before, during and after 
1 FIREX event. 

MINEX, MISSILEX, 
or FIREX  

1 event 1 event 

Passive Acoustic 
Monitoring 
(study 2) 

Not feasible for events 
monitored. 

MINEX, MISSILEX, 
FIREX, or BOMBEX 

Deploy hydrophone 
array during vessel 
surveys when feasible 

Not feasible for 
events monitored 

Key: BOMBEX = Bombing Exercise; EIS = Environmental Impact Statement; ESA = Endangered Species Act:  
FIREX = Firing Exercise; LOA = Letter of Authorization; MDE = Multiple Detonation Event; MINEX = Mine-neutralization 
Exercise; MISSILEX = Missile Exercise; MMO = Marine Mammal Observer; MMPA = Marine Mammal Protection Act. 

 GOMEX Range Complex Accomplishments 2.2.2.412 

There were no monitoring opportunities available for explosive events in the GOMEX Range Complex 13 
during the reporting period. 14 

2.3 Closeout Summary of Monitoring Accomplishments 15 

As previously mentioned in Section 1.1, a new MMPA authorization for Atlantic Fleet Training and 16 
Testing (AFTT) was issued in November 2013 superseding previous authorizations and monitoring 17 
requirements for AFAST, VACAPES, CHPT, JAX, and GOMEX. This annual report serves as a closeout 18 
report for those previous authorizations. Tables 11 and 12 provide a summary of monitoring 19 
commitments and accomplishments over the entire period covered by those previous MMPA 20 
authorizations. 21 

http://www.navymarinespeciesmonitoring.us/files/1013/8298/3509/2013_29_April-01_May_JAX_FIREX_Trip_Report_10.22.13.pdf
http://www.navymarinespeciesmonitoring.us/files/3113/8255/4487/Apr_2013_JAX_FIREX_MMO_Trip_Report_092313_FINAL.pdf
http://aftteis.com/
http://aftteis.com/


 

17 

Table 11. Summary of annual progress under the AFAST monitoring plan for 2009-2013.  1 

Methods Description 

2009 2010 2011 2012 2013 

Summary  
Commitment Accomplishment Commitment Accomplishment Commitment

1
 Accomplishment Commitment

1
 Accomplishment 

Commitment  
(Pro-rated)

1
 

Accomplishment 

Aerial Surveys ς 
During Training 
Event (studies 1 
and 3) 

N/A 30 hours 0 hours 1 event 2 events 1 event 2 events N/A N/A N/A N/A 

Commitments Met 
(effort in 2010 and 
2011 make up for 
2009) 

Aerial Surveys ς 
Before and After 
Training Event 
(studies 2 and 4) 

N/A 40 hours 33 hours 1 event 2 events 1 event 2 events N/A N/A N/A N/A 

Commitments Met 
(effort in 2010 and 
2011 make up for 
2009) 

Aerial Surveys ς 
Onslow Bay and 
JAX (study 2)

2 

1) Monthly surveys in 
Onslow Bay 

2) Monthly surveys in 
JAX 

100 hours 
(Onslow Bay) 

100 hours (JAX) 

162 hours (Onslow) 

162 hours (JAX) 
48 days 

52 days: 19 days 
Onslow Bay, 33 days 
JAX 

48 days 

31 days: 10 days in 
Hatteras, 4 days in 
Onslow Bay, and 17 
days in JAX 

36 days 
29 days: 15 days in 
Onslow/Hatteras, 14 
days in JAX 

30 days 
18 days: 9 days in 
Onslow/Hatteras, 9 days 
in JAX 

Not all days 
completed due to 
weather windows; 
ongoing effort will 
continue 

Vessel Surveys ς 
During Training 
Event (study 3) 

NA 100 hours 0 hours 2 events 1 event 2 events 1 event N/A 1 event N/A 3 events Commitments Met 

Vessel Surveys ς  
Onslow Bay and 
JAX (study 2)

2 

1) Monthly surveys in 
Onslow Bay 

2) 4 days in Cape 
Hatteras 

3) July surveys in JAX 

125 hours 
(Onslow Bay) 

125 hours (JAX) 

143 hours (Onslow) 

91 hours (JAX) 

26 hours (Cape 
Hatteras) 

48 days 
30 days: 12 days 
Onslow Bay, 18 days 
JAX 

48 days 

35 days: 23 days in 
Hatteras, 5 days in 
Onslow Bay, 7 days in 
JAX. 24 biopsies 
collected. 

24 days 

29 days: 22 days in 
Onslow/Hatteras, 13 
tagging days in 
Hatteras, 7 days in JAX. 
45 biopsies collected. 

20 days 

24 days: 4 days in 
Onslow/Hatteras, 10 
tagging days in Hatteras, 
10 days in JAX. 31 
biopsies collected. 

Not all days 
completed due to 
weather windows; 
ongoing effort will 
continue  

Marine Mammal 
Observers  (studies 
1 and 3) 

Observers on navy 
ships during training 
events 

60 hours 60 hours 2 events 2 events 2 events 0 events 2 events 1 event 1 event 4 events Commitments Met 

Passive Acoustic 
Monitoring (study 
2) 

1) Deployment of 4 
HARPS (2 in Onslow 
Bay and 2 in JAX) 

2) Use of pop-up 
buoys for exercise 
monitoring 

3) Use of towed array 
during vessel surveys 

Deploy up to 
four devices 
and use pop-up 
buoys 

Deployed four HARPs, 
used pop-up buoys in 
conjunction with 2 
exercises, and a total of 
~80 hours of towed 
array recording effort in 
Onslow and JAX 

Maintenance of 
four devices 
(HARPS), use 
pop-up buoys 
and towed array 
(when feasible) 

6 deployments of 
HARPs, no pop-ups 
deployed, and a total of 
~70 hours of towed 
array effort in Onslow 
Bay and JAX 

Maintenance of 
four devices 
(HARPS), use 
pop-up buoys 
and towed array 
(when feasible) 

4 deployments of 
HARPs, and 
deployment of 12 
JASCO buoys during 
JAX ASWEX. 

Maintenance of 
three devices 
(HARPS), use 
pop-up buoys 
and towed array 
(when feasible) 

3 HARPs maintained 
(Onslow, Hatteras, and 
JAX), no deployment of 
pop-ups. 

Maintenance of 
three devices 
(HARPS), use 
pop-up buoys 
and towed 
array (when 
feasible) 

3 HARPs maintained 
(Onslow, Hatteras, and 
JAX), deployed MARU 
pop-ups in Hatteras, 
deployed JASCO buoys in 
Hatteras. 

Commitments Met 

MMO/Lookout 
Comparison (study 
5) 

Conduct observer 
comparison trials 

N/A 
Completed study design 
and development 

40 hours
3 

Completed study 
design, data collected 
during 5 exercises (2 
HRC, 2 JAX, 1 SOCAL), 
and initial pilot analysis. 

40 hours
3
 

Further refined study 
design, data collected 
during 4 exercises, and 
initial pilot analysis (3 
HRC, 1 SOCAL). 

40 hours
3
 

Funded development of 
additional novel 
analysis methodology, 
data collected during 1 
exercise (HRC). 

30 hours
3
 

Data collected during 2 
exercises (HRC). 

Commitments Met 

Tagging  N/A N/A N/A N/A N/A 
23 days in Hatteras 
with 11 D-tags 
deployed 

JAX in 
coordination 
with vessel 
surveys - study 
design to be 
developed. 

13 tagging days in 
Hatteras with 9 D-tags 
deployed 

Tagging 
projects in JAX 
and Hatteras 

10 tagging days in 
Hatteras, 0 individuals 
tagged. Tagging trip 
planned for Nov/Dec in 
JAX. 

Commitments Met 

1
 Requirements were changed to reflect training events and survey days 

2
 Survey area was expanded to include Cape Hatteras area in 2011 

3
 Lookout comparison study requirements apply U.S. Navy-wide 

Green=requirement fully met; Orange=requirement partially met; Red=requirement not met 
  2 
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Table 12. Summary of annual progress under monitoring plans for the East Coast and GOMEX Range Complexes for 2009-2013. 1 

Range Complex Monitoring Event Annual Requirement 
Year 1 

05 June 2009 -  
04 June 2010 

Year 2 
05 June 2010 -  
04 June 2011 

Year 3 
05 June 2011 -  
04 June 2012 

Year 4 
05 June 2012 -  
04 June 2013 

Year 5 
05 June 2013 -  

14 November 2013  
(Pro-rated) 

Total 

Required 
(Pro-rated Year 5) 

Completed 

VACAPES 
Aerial or Vessel Survey 

2 
(1 MDE) 

2 MINEX (with PAM) 
1 MINEX (with PAM), 1 

IMPASS (1 MDE) 
1 MINEX (with PAM), 1 

IMPASS (1 MDE) 
1 MINEX (with PAM), 1 

MISSILEX 
1 MINEX (with PAM), 1 IMPASS 

(1 MDE) 
9 

(4 MDEs) 
10 

(3 MDEs) 

MMOs on U.S. Navy Platform 1 2 MINEX 1 MINEX 1 IMPASS, 1  MINEX 1 MINEX 1 MINEX 5 7 

CHPT 
Aerial or Vessel Survey 1 0* 0* 1 IMPASS (1 MDE) 0 0 3**  

1 
(1 MDE) 

MMOs on U.S. Navy Platform 1 0* 0* 0 0 0 3**  0 

JAX 
Aerial or Vessel Survey 

2 
(1 MDE) 

0 
2 MISSILEX,  

2 IMPASS (2 MDEs) 
1 MISSILEX, 1 IMPASS (1 MDE) 

1 MISSILEX, 2 IMPASS  

(2 MDE) 
0 

9 
(5 MDEs) 

9 
(5 MDEs) 

MMOs on U.S. Navy Platform 1 0 1 IMPASS 0 2 IMPASS 0 4 3 

Range Complex Monitoring Event Annual Requirement 
Year 1 

18 MAR 2011 -  
17 MAR 2012 

Year 2 
18 MAR 2012 -  
17 MAR 2013 

Year 3 
18 MAR 2013 -  
17 MAR 2014 

Year 4 
18 MAR 2014 -  
17 MAR 2015 

Year 5 
18 MAR 2015 ς 
17 MAR 2016 

Total 

Required Completed 

GOMEX 
Aerial or Vessel Survey 1 0* 0* 0* NA NA 0* 0 

MMOs on U.S. Navy Platform 1 0* 0* 0* NA NA 0* 0 

*No monitoring due to no training events being conducted. 

**A total of 4 explosive events were conducted within CHPT during years three through five of the permit period, therefore the total monitoring requirement for the 5-year permit period is 3 events (1 per year over the three years with explosive events).  

Key: CHPT = Cherry Point; GOMEX = Gulf of Mexico; IMPASS = Integrated Maritime Portable Acoustic Scoring and Simulator; JAX = Jacksonville; MDE = Multiple Detonation Event; MINEX = Mine-neutralization Exercise; MISSILEX = Missile Exercise; MMO = Marine Mammal Observer; NA = Not Applicable; PAM = 
Passive Acoustic Monitoring; U.S. = United States; VACAPES = Virginia Capes. 

Green = requirement fully met; Orange = requirement partially met; Red = requirement not met. 
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SECTION 3 ï MONITORING ACTIVITIES 1 

3.1 Exercise Monitoring 2 

Training exercise events monitored off the U.S. Atlantic and Gulf of Mexico coasts during the reporting 3 
period included ASWEX, MINEX, MISSILEX, and FIREX. A description of these various types of U.S. Navy 4 
training exercises is provided in the AFAST 5-year comprehensive monitoring report (DoN 2013e). 5 

Monitoring of coordinated ASW exercises is one of the primary components being used to address 6 
specific monitoring questions posed in the AFAST Monitoring Plan (DoN 2009b) and the NMFS-issued 7 
LOA (NMFS 2009). Scheduling of protected marine species monitoring that involves civilian aircraft and 8 
ships operating concurrently with multiple U.S. Navy aircraft and ships in the same area requires 9 
extensive pre-survey coordination between multiple U.S. Navy commands. The FFC operational 10 
community provides a critical interface and coordination that is instrumental in allowing for researchers 11 
to conduct monitoring in close proximity to U.S. Navy assets.  12 

As in previous years, cancellations or major date shifts in U.S. Navy training events based on logistics, 13 
fiscal, or operational needs were challenging to overcome. These kinds of changes are difficult to predict 14 
and, more importantly, difficult to reschedule from a monitoring perspective on short notice when 15 
contracts have been awarded; survey equipment purchased, rented, or relocated; and personnel 16 
availability and transport arranged.  17 

Both passive acoustic and visual (i.e., aerial and vessel surveys) monitoring methods were employed to 18 
address before/after and before/during/after monitoring requirements for training exercises. 19 
Coordinated ASW exercise monitoring components for this reporting period are presented below. 20 

3.1.1 Aerial Surveys 21 

 MISSILEX Event ï VACAPES, March 2013 3.1.1.122 

Aerial surveys were conducted in association with a MISSILEX training event off the coast of Virginia. 23 
Line-transect surveys were conducted on 13 and 14 March 2013 before the planned training event. 24 
Marine species sightings made during these surveys are presented in Table 13.   25 

Table 13. Marine species sightings from the aerial surveys conducted during 13 March 2013 for the 26 
MISSILEX training event in VACAPES. There were no sightings made on 14 March. 27 

Common Name Scientific Name 
Number of 
Sightings 

Number of 
Individuals 

Bottlenose dolphin Tursiops truncatus 1 5 

Fin whale Balaenoptera physalus 1 1 

Unidentified dolphin  2 35 

 
Due to multiple exercises occurring in the primary range boxes of interest and safety concerns with 28 
multiple aircraft in the area on 13 March, aerial surveys were conducted south of the primary MISSILEX 29 
region in W-72 2A1, 2A2, 2A3, and 2A4 boxes (Figure 2). On 14 March, aerial surveys resumed in the 30 
primary MISSILEX 1A1-1A4 boxes (Figure 3). The MISSILEX was scheduled for 15 March, but was 31 
cancelled on 14 March due to poor weather conditions predicted for 15 March. While the planned 32 
MISSILEX did not occur on 15 March, an alternate exercise was conducted in the same range boxes 33 
during which three Griffin missiles were fired.  34 

http://www.navymarinespeciesmonitoring.us/files/9213/8255/1610/Comprehensive_Atlantic_Complete.pdf
http://www.nmfs.noaa.gov/pr/pdfs/permits/afast_monitoringplan.pdf
http://www.gpo.gov/fdsys/pkg/FR-2009-01-27/pdf/E9-1706.pdf
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Figure 2. Locations of all cetacean sightings seen throughout the VACAPES MISSILEX pre-exercise monitoring period (13 March). 
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.  

Figure 3. Survey flight track conducted throughout the VACAPES pre-MISSILEX monitoring period (14 March). 
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Sightings over the 2-day pre-MISSILEX survey period included one sighting of bottlenose dolphins, one 1 
sighting of a fin whale, and two sightings of unidentified dolphins; all sightings were made on 13 March 2 
during one day of the pre-MISSILEX survey period (Figure 2). Focal follows were attempted, but long 3 
deep dives by a fin whale and cloudy water conditions during dolphin sightings precluded the ability to 4 
collect detailed behavioral data. For additional details, refer to the March 2013 VACAPES MISSILEX Trip 5 
Report (HDR 2013a). 6 

 FIREX with IMPASS ï VACAPES, October 2013 3.1.1.27 

Aerial surveys were conducted in association with a FIREX with IMPASS training event off the eastern 8 
coast of Virginia. Line-transect surveys were conducted 28 through 29 October 2013 before and after 9 
the planned training event (Figures 4 and 5). Marine species sightings made during these surveys are 10 
presented in Table 14.  11 

Table 14. Marine species sightings from the aerial surveys conducted during 28 through 29 October 12 
2013 for the FIREX with IMPASS training event in VACAPES.  13 

Common Name Scientific Name Number of Sightings  Number of Individuals  

Bottlenose dolphin Tursiops truncatus 5 95 

Fin whale Balaenoptera physalus 2 2 

Mixed-species group of humpback 
whale and bottlenose dolphin 

Megaptera novaeangliae/ 
Tursiops truncatus 

1 
1 whale,  

8 dolphins 

Loggerhead turtle Caretta 4 4 

Unidentified hardshell turtle  2 2 

 

 

http://www.navymarinespeciesmonitoring.us/files/4513/8255/4390/VACAPES_MISSELEX_March_2013_Trip_Report_FINAL_HQ1.pdf
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Figure 4. Locations of all cetacean and sea turtle sightings seen throughout the VACAPES pre-FIREX monitoring period (28 October). 
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Figure 5. Locations of all cetacean sightings seen throughout the VACAPES post-FIREX monitoring period (29 October). 
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The FIREX event was conducted on 29 October. U.S. Navy operations precluded access to the survey 1 
area during the morning of the exercise and the post-event survey was truncated by two tracklines due 2 
to a combination of insufficient available lighting and increasing BSS conditions  3 

Sightings over the 2-day period included five sightings of bottlenose dolphins, two sightings of fin 4 
whales, one sighting of a mixed-species group consisting of a single humpback whale with eight 5 
bottlenose dolphins, four sightings of loggerhead turtles, and two sightings of unidentified hardshell 6 
turtles (Table 14). Four sightings of bottlenose dolphins, one sighting of a single fin whale, and all six 7 
turtle sightings were made on 28 October during the 1-day pre-FIREX survey period (see Figure 4). There 8 
was one sighting of bottlenose dolphins, one sighting of a single fin whale, and one sighting of a mixed-9 
species group consisting of a single humpback whale with 8 bottlenose dolphins made on 29 October 10 
during the 1-day post-FIREX survey period (see Figure 5). 11 

The survey team attempted a total of five focal follows on 28 and 29 October. The first focal follow was 12 
a period of 21 minutes (min) spent with a group of approximately 45 bottlenose dolphins traveling 13 
quickly. The second focal follow was a period of 23 min spent with a group of approximately 14 
35 bottlenose dolphins that were milling and active at the surface. The third focal follow was attempted, 15 
but terminated after approximately 7 min due to the inability to relocate a group of approximately 16 
8 bottlenose dolphins that were traveling and active at the surface. The fourth focal follow was a period 17 
of 7 min spent with a group of approximately 22 bottlenose dolphins traveling slowly. The data for the 18 
fifth focal follow, a mixed-species group of a humpback whale and approximately 8 bottlenose dolphins, 19 
were lost due to an equipment malfunction and additional information is not available. For additional 20 
details, refer to the October 2013 VACAPES FIREX with IMPASS Trip Report (HDR 2013c). 21 

 FIREX with IMPASS ï JAX, April-May 2013 3.1.1.322 

Aerial surveys were conducted in association with a FIREX with IMPASS training event off the eastern 23 
coast of Florida. Line-transect surveys were conducted 29 April through 01 May 2013 before, during, and 24 
after the planned training event (Figures 6 through 8). Marine species sightings made during these 25 
surveys are presented in Table 15.  26 

Table 15. Marine species sightings from aerial surveys conducted during 29 April through 01 May 27 
2013 for the FIREX with IMPASS training event in JAX. There were no sightings made on 29 or 30 April. 28 

Common Name Scientific Name Number of Sightings Number of Individuals 

Loggerhead turtle Caretta caretta 3 3 

 

http://www.navymarinespeciesmonitoring.us/files/5313/9051/0824/2013_28-29_October_VACAPES_FIREX_Trip_Report_01-08-14.pdf
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 1 

Figure 6. Survey flight track conducted throughout the JAX pre-FIREX monitoring period (29 April). 2 
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 1 

Figure 7. Survey flight track conducted throughout the JAX during-FIREX monitoring period (30 April). 2 
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 1 

Figure 8. Locations of all sea turtle sightings seen throughout the JAX post-FIREX monitoring period (01 May).2 
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The FIREX event was conducted on 30 April. Survey efforts, hampered by poor weather conditions 1 
including thunderstorms and fog, resulted in truncated tracklines. The weather conditions during the 2 
post-event survey were so poor throughout most of the survey area such that pilots had to break survey 3 
tracklines in order to avoid thunderstorms and survey effort was eventually terminated by the pilots due 4 
to safety concerns. 5 

Sightings over the 3-day period consisted of three sightings of loggerhead turtles (Caretta caretta), all 6 
made during the 1-day post-FIREX survey period on 01 May. No marine mammals were sighted during 7 
this monitoring effort. For additional details, refer to the April-May 2013 JAX FIREX with IMPASS Trip 8 
Report (HDR 2013b). 9 

3.1.2 Vessel Surveys 10 

 ASW Events ï JAX, July 2013 3.1.2.111 

Vessel surveys were conducted in association with three Anti-Submarine Warfare training events using 12 
MFAS off the coast of Florida. Surveys were conducted within the vicinity of the training events on 18 13 
July 2013. A total of two marine mammal sightings and three loggerhead sea turtle sightings were 14 
recorded by the observers. The first marine mammal sighting was a group of six bottlenose dolphins 15 
sighted just off-shelf. The second marine mammal sighting was a group of six unidentified dolphins 16 
sighted just on-shelf. The loggerhead sea turtles were all sighted off-shelf.  17 

3.1.3 Marine Mammal Observers 18 

 IAC Event ï CHPT, July 2013   3.1.3.119 

Vessel surveys were conducted in association with an Integrated Anti-Submarine Warfare Course (IAC) 20 
using MFAS off the coast of North Carolina. Three MMOs were stationed aboard a U.S. Navy vessel. 21 
Surveys were conducted on 23 through 25 July 2013 during the training course. A total of four events 22 
were conducted over this time period. 23 

A total of two marine mammal sightings and one sea turtle sighting were recorded by the U.S. Navy 24 
MMOs during the 3-day monitoring period (Table 16; Figure 9). One marine mammal sighting was of an 25 
unidentified species of pilot whale (Globicephala sp.) and the other was of an unidentified dolphin. 26 
There was one sighting of an unidentified hardshell turtle. One protected marine species was recorded 27 
during each day of the monitoring period. There was one marine mammal sighting made on 23 July, one 28 
marine mammal sighting made on 24 July, and one sea turtle sighting made on 25 July. For additional 29 
details, refer to the July 2013 Navy MMO Report for the CHPT IAC Event (DoN 2013f). 30 

Table 16. Summary of protected marine species sightings recorded by U.S. Navy MMOs while 31 
conducting monitoring from a U.S. Navy vessel off the coast of North Carolina during the 23-25 July 32 
2013 Integrated Anti-submarine Warfare Course. 33 

Common Name Scientific Name Number of Sightings  Number of Individuals  

Pilot whale Globicephala sp. 1 1 

Unidentified dolphin  1 1 

Unidentified hardshell turtle  1 1 

 

http://www.navymarinespeciesmonitoring.us/files/1013/8298/3509/2013_29_April-01_May_JAX_FIREX_Trip_Report_10.22.13.pdf
http://www.navymarinespeciesmonitoring.us/files/9513/8255/4555/July_2013_CHPT_IAC_MMO_Trip_Report_101713_FINAL.pdf
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 1 

Figure 9. Marine mammal and sea turtle sightings made by U.S. Navy MMOs during 23-25 July 2013 2 
Integrated Anti-submarine Warfare Course monitoring in the CHPT Range Complex. 3 
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No injuries or mortalities of marine mammals or turtles were observed during the IAC training course. 1 
The sightings of the pilot whale and unidentified hardshell turtle occurred when MFAS was not in use. 2 
The unidentified dolphin was observed when MFAS was in use. Although the dolphin was not sighted 3 
within the mitigation zones, the dolphin may have been exposed at MFAS levels that could result in 4 
behavioral disturbance. The sighting of the unidentified dolphin was very brief. The animal was sighted 5 
50 degrees relative to the bow of the U.S. Navy ship on the port side of the vessel, approximately 6 
1,500 yd away, and seemed to be traveling parallel to the vessel. No atypical behavior or change in 7 
behavior was observed.    8 

 FIREX Event ï JAX, April 2013 3.1.3.29 

A vessel survey was conducted in association with a FIREX with IMPASS training event off the coast of 10 
Florida on 30 April 2013. Three MMOs were stationed aboard a U.S. Navy vessel.  11 

A total of six marine mammal sightings and one unidentified hardshell turtle sighting were recorded by 12 
the U.S. Navy MMOs during the 1-day monitoring period (Table 17; Figure 10). One striped dolphin 13 
sighting (Stenella coeruleaolba), two sightings of unidentified species of spotted dolphin (Stenella sp.), 14 
one sighting of an unidentified dolphin, and one sighting of an unidentified hardshell turtle were 15 
recorded.  16 

Table 17. Summary of marine species sightings recorded by U.S. Navy MMOs while conducting 17 
monitoring from a U.S. Navy vessel off the coast of Florida during the 30 April 2013 FIREX with IMPASS 18 
training event. 19 

Common Name Scientific Name Number of Sightings Number of Individuals 

Spotted dolphin Stenella sp. 2 20 

Striped dolphin Stenella coeruleoalba 1 10 

Unidentified dolphin  3 19->20 

Unidentified hardshell turtle  1 1 
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 1 

Figure 10. Marine mammal and sea turtle sightings made by U.S. Navy MMOs during the 30 April 2013 2 
FIREX with IMPASS monitoring in the JAX Range Complex. 3 
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Because inert ordnance was used in this FIREX with IMPASS event, there was no potential for exposure 1 
of marine mammals and sea turtles to explosives. Three marine mammal sightings and one sea turtle 2 
sighting occurred during the FIREX within the 70-yd mitigation zone around the vessel. Mitigation was 3 
implemented (firing was delayed) as soon as each of the sightings within the mitigation zone was 4 
reported. No atypical behavior or change in behavior was observed. In each instance, firing did not 5 
recommence until the animals were confirmed to be outside of the mitigation zone. For additional 6 
details, refer to the April 2013 Navy MMO Report for the JAX FIREX with IMPASS Event (DoN 2013d). 7 

3.1.4 MINEX Event ï VACAPES, October 2013 8 

 Marine Mammal Observers 3.1.4.19 

Vessel surveys were conducted in association with a MINEX training event off the coast of Virginia 10 
Beach, Virginia. Surveys were conducted on 24-26 October 2013 before, during, and after the training 11 
event. 12 

A total of 19 marine mammal sightings and a single unidentified hardshell sea turtle sighting were 13 
recorded by the Navy MMOs during the 3-day monitoring trip (Table 18). All marine mammal sightings 14 
were of Atlantic bottlenose dolphins. Three marine mammal sightings were made on 24 October, the 15 
day before the event (Figure 11). One sea turtle sighting was made on 25 October, the day of the MINEX 16 
event (Figure 12). Nine Sixteen marine mammal sightings were recorded on 26 October, the day after 17 
the MINEX event, as shown in Figure 13. For additional details, see the 2013 VACAPES U.S. Navy MMO 18 
MINEX Event Trip Report (DoN 2014b). 19 

Table 18. Summary of marine species sightings recorded by U.S. Navy MMOs while conducting 20 
monitoring from a U.S. Navy vessel off the coast of Virginia during the October 2013 MINEX event. 21 

Common Name Scientific Name Number of Sightings Number of Individuals 

Bottlenose dolphin  19 66-124 

Unidentified hardshell turtle  1 1 

 

No injuries or mortalities of marine mammals or turtles were observed during the MINEX training event 22 
on 25 October. The turtle sighting on 25 October (day of event) was made approximately 70 min prior to 23 
the detonation, and was approximately 6,750 yd away from the detonation site. The sighting was brief, 24 
and the animal breathed twice and then dove. No unusual behavior was observed.  25 

http://www.navymarinespeciesmonitoring.us/files/3113/8255/4487/Apr_2013_JAX_FIREX_MMO_Trip_Report_092313_FINAL.pdf
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 1 

Figure 11. Pre-event visual survey tracklines and location of sightings on 24 October 2013  2 
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Figure 12. Visual survey tracklines and location of MINEX event and sightings on 25 October 2013  2 
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Figure 13. Post-event visual survey tracklines and location of sightings on 26 October 2013  2 
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 Passive Acoustic Monitoring 3.1.4.21 

Passive acoustic monitoring was conducted in association with a MINEX detonation event scheduled for 2 
25 October 2013, as part of a pilot project to: a) investigate differences in detection rates between 3 
visual and passive acoustic monitoring methods; and b) test new technologies for detecting, locating, 4 
and tracking marine mammals in near real-time. Acoustic surveys were conducted on the day before, 5 
day of, and day after the event by U.S. Navy MMOs from Naval Facilities Engineering Command, 6 
Atlantic, and U.S. Fleet Forces Command on the Instigator, operated by a commercial captain. On each 7 
day, five passive acoustic moorings were deployed in an array centered around the expected detonation 8 
location. Each mooring contained an archival recording system and was tethered to a 53F or 53F-GPS 9 
sonobuoy to enable real-time monitoring of marine mammal vocalizations. Signals from the sonobuoys 10 
were processed aboard the Instigator with a portable Marine Mammal Monitoring on Navy Ranges 11 
(M3R) system developed by Naval Undersea Warfare Center (NUWC). Analysis of these data are not 12 
complete at this time; however, preliminary localizations were recorded in real-time on 24 October. No 13 
marine mammal vocalizations were detected on 25 October. On 26 October, despite multiple detections 14 
and visual observations of bottlenose dolphins within the array, no localizations were obtained. This was 15 
likely due to high levels of background noise from vessel activity on this day.  16 

For additional details, see the 2013 VACAPES U.S. Navy MMO MINEX Event Trip Report (DoN 2014b).   17 

3.1.5 Underwater Sound Measurement Trials  18 

Naval activities such as ordinance disposal, demolition, and requisite training, can involve detonation of 19 
small explosive charges in shallow water. On 11 September 2012, a team from the University of 20 
Washington along with personnel from NAVFAC LANT, and HDR Environmental, conducted a set of 21 
measurements of the underwater sound generated by sub-surface explosions, as part of a naval training 22 
exercise 7 km off the coast of Virginia Beach, Virginia. Upon completion of the fieldwork, an intense 23 
analysis effort was conducted from October 2012 through February 2014 with the results summarized 24 
here. The main objectives of this experiment were to present underwater sound measurements with a 25 
focus on peak pressures, sound exposure levels, and time series analysis. Additionally, the influences of 26 
elastic properties in the seabed were investigated. The ultimate goal of this project is to provide both 27 
accurate ground truth data, and improved modeling of such sound, in order to minimize the impacts on 28 
marine life inhabiting the area. 29 

 Methods 3.1.5.130 

Five tests were conducted with explosive charges ranging from 0.1 to 6.0 kilogram trinitrotoluene 31 
(TNT)-equivalent (Table 19). Underwater sound measurements with focus on peak pressures, sound 32 
exposure levels (SELs), and time series analysis were collected at three locations: at a range of 165 m for 33 
Tests 1 and 2; a range of 430 m for Tests 1 through 5; and at a range of 950 m for Tests 3 through 5 34 
(Figure 14). Acoustic data were recorded at 430 m using a vertical line array (VLA) consisting of 35 
9 hydrophones with 0.7-m spacing which was attached to a DASH20 data recorder, and single-element 36 
autonomous Loggerhead Instruments systems (i.e., ocean acoustic datalogger) were set at ranges of 37 
165 m for Tests 1 and 2; 430 m for Tests 1 through 5; and 950 m for Tests 3 through 5 (see Figure 15).  38 

Table 19. Test Charges Used During the 2012 Virginia Beach MINEX Trial. 39 

Test Local Time 
Water 

Depth (m) 
Explosive 

Charge 
Depth 

Charge 
Weight (Kg) 

TNT 
Equivalent 

TNT 
Equivalent 

http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/647/
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Weight 

1 11:04:09 15.0 C-4 Mid-water 0.2 1.34 0.3 

2 11:12:02 15.0 C-4 Bottom 0.6 1.34 0.6 

3 12:49:51 14.8 C-4 Mid-water 2.3 1.34 3 

4 13:09:34 14.7 C-4 Bottom 4.5 1.34 6 

5 16:11:59 14.7 CH-6 Mid-water 0.07 1.50 0.1 
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 1 

Figure 14. Location of measurement sites, vessels, and detonation site for the 2012 Virginia Beach MINEX Trial 2 
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 1 

Figure 15. Experiment geometry for the Virginia Beach MINEX trial. Hydrophone depths located in 2 
Table 2.  3 

 Results 3.1.5.24 

Measured peak pressure and bubble pulse delays were compared to semi-empirical equations of scaled 5 

range and are in good agreement for scaled ranges of 250 Í ËÇ Ⱦ  to 650 Í ËÇ Ⱦ. For scaled ranges 6 

of 650 Í ËÇ Ⱦ to 2000 650 Í ËÇ Ⱦ , measured results varied up to 3 dB from predicted levels. 7 
Overall, the measurements and predicted peak pressures are in good agreement. The bubble pulse 8 
periods for the C-4 charges (Tests 1 through 4) are in good agreement with the semi-empirical equation. 9 
The bubble pulse period for the CH-6 charge (Test 5), however, varies significantly from the predicted 10 
time. 11 

The measured 90 percent SELs ranged from 174 Ä" ÒÅ ρɡ0ÁÓ to as high as 190.4 Ä" ÒÅ ρɡ0ÁÓ. 12 
Unlike the peak pressure equation, various charge weights with the same scaled range do not exhibit 13 
the same levels. For two charges with the same scaled range, the larger charges will generate a higher 14 
SEL. Plotting the 3%,  using an alternate scaling approach borrowed from the empirical equation for 15 
the energy flux spectrum however shows promise for the development of an empirical equation for SEL. 16 
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Most of the energy is contained in the low-frequency range approximately between 100 and 1,000 hertz 1 
(Hz). These results are in good agreement with previous studies (e.g., Weston 1960; Kibblewhite and 2 
Denham 1970). Furthermore, the energy spectral density levels are highly dependent on the charge 3 
weight with the larger charges exhibiting higher levels. 4 

Measurements of Scholte interface waves were recorded during Tests 3 and 4. The Scholte waves have 5 
arrival times between 1 and 4 seconds after the direct water arrival, and are of very low frequencies on 6 
the order of O (1 to 10 Hz). Based on these arrivals, the shear speed in the sediment is estimated to 7 
approximately be in the range of 100 to 370 meters per second. These estimates have been confirmed 8 
through preliminary modeling using the wavenumber integration approach. Additionally, 9 
time-frequency analysis of the Scholte waves reveal dispersive characteristics where low frequencies 10 
arrive first followed later by higher frequencies.  11 

 Recommendations 3.1.5.312 

Although peak pressure levels can be predicted using methods described in this report, suitable 13 
methods to predict the sound field produced by small underwater explosives in shallow water do not 14 
exist. The following are recommendations that will further the research: 15 

1. Development of suitable model for predicting the sound field produced by underwater 16 
explosions. 17 

2. Measurements at additional sites to extend the prediction model beyond the Virginia Beach 18 
measurement site. A similar study is being conducted in the Southern California Range Complex 19 
by the University of Washington in an attempt to understand variations between physical 20 
conditions in different range complexes. 21 

3. Further study on how the proximity of the detonation to the seabed influences the peak 22 
pressure, and subsequently the levels predicted by the semi-empirical peak pressure equation. 23 

4. Continued investigation using the scaling from the energy flux density to develop an empirical 24 
equation for ὛὉὒ prediction and weighted SEL prediction for use by NAVFAC and other 25 
regulatory agencies. 26 

5. Continued investigation of Scholte waves generated by underwater explosions, and how they 27 
can be utilized to develop suitable geo-acoustic model for a given measurement site. 28 

For more information on this study, refer to the final report for this study (Soloway and Dahl 2014). A 29 
similar study is also being conducted in the Southern California Range Complex by the University of 30 
Washington in an attempt to understand variations between physical conditions in different range 31 
complexes.  32 

3.2 Occurrence, Distribution, and Population Structure  33 

In 2005, the U.S. Navy contracted with a consortium of researchers from Duke University, the University 34 
of North Carolina at Wilmington (UNCW), the University of St. Andrews, and the NMFS Northeast 35 
Fisheries Science Center (NEFSC) to conduct a pilot study and to develop subsequently a survey and 36 
monitoring plan. The plan included a recommended approach for data collection at the proposed site of 37 
the Undersea Warfare Training Range (USWTR) in Onslow Bay off the coast of North Carolina. The 38 
identified methods included surveys (aerial/shipboard, frequency, spatial extent, etc.), PAM, photo 39 
identification, and data analysis (e.g., standard line-transect, spatial modeling) appropriate to establish a 40 

http://www.navymarinespeciesmonitoring.us/index.php/download_file/view/754/
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fine-scale seasonal baseline of protected marine species distribution and abundance. As a result, a 1 
protected marine species monitoring program was initiated in June 2007 in Onslow Bay. Due to a 2 
re-evaluation of the proposed location for USWTR, the preferred location was changed to the JAX 3 
OPAREA. Therefore, a parallel monitoring program was initiated in January 2009 at the proposed USWTR 4 
site off the coast of Jacksonville, Florida. In 2011, the program expanded beyond the previous Onslow 5 
Bay focus site to include a region of high U.S. Navy training activity off the coast of Cape Hatteras to the 6 
north. This study area also serves to complement a pilot whale behavioral study that was initiated in 7 
that region at the same time. The overall approach to program design and methods has been consistent 8 
with the work that has been performed in Onslow Bay over the past 6 years, and work across the 9 
locations continues to evolve in response to the AMR process and changing priorities.  10 

In 2012, the longitudinal baseline study consisted of year-round multi-disciplinary monitoring through 11 
the use of aerial and vessel-based visual surveys, photo-identification studies, biopsy sampling, and PAM 12 
with HARPs. Monthly visual surveys were conducted year-round (weather permitting) using sets of 13 
established track lines and standard Distance-sampling techniques. A summary of accomplishments and 14 
basic results of these monitoring efforts for the reporting period is presented in the following 15 
subsections. The annual reporting period for this component of the AFAST monitoring program has been 16 
adjusted to avoid bisecting the field season and to allow researchers sufficient time to conduct analyses. 17 
As a result, the most ǊŜŎŜƴǘ άŀƴƴǳŀƭέ ǊŜǇƻǊǘ ŎƻǾŜǊǎ activities for January through December 2013 18 
(DoN 2014[JTB1]a), although summary information included here begins spans August 2012 through 19 
December 2013 to be consistent with the period covered by this report.. All previous annual reports on 20 
this component of the AFAST monitoring program are available through the U.S. bŀǾȅΩǎ aŀǊƛƴŜ {ǇŜŎƛŜǎ 21 
Monitoring Program web portal (www.navymarinespeciesmonitoring.com). Future annual reports will 22 
be available in approximately March of each year.  23 

Although the initial intent of the Onslow Bay and JAX monitoring program was to support development 24 
of the planned USWTR, the program has evolved into established fixed sites for the overall AFAST 25 
monitoring program. The intention was to provide robust baseline dataτsupporting projects designed 26 
to examine the potential long-term effects to marine species that may be chronically exposed to ASW 27 
training as the USWTR is completed and becomes operational. The monitoring work at these sites 28 
provides a longitudinal baseline of marine species distribution and abundance in key U.S. Navy training 29 
areas during periods when training is not occurring. In addition, these sites are also used as areas to 30 
conduct coordinated ASW exercise monitoring employing a variety of methods including 31 
aerial/shipboard visual surveys and temporary fixed passive-acoustic arrays. Monitoring during and 32 
outside (pre- and post-) of training events is intended to gather important data that will begin to address 33 
the questions outlined in the Introduction. 34 

Sections 3.2.1 and 3.2.2 provide a summary of the visual baseline aerial and vessel surveys conducted 35 
during the reporting period. Detailed reporting of survey effort and associated analyses are provided in 36 
the annual technical report for this component of the monitoring program (DoN 2014[JTB2]a) 37 

3.2.1 Visual Baseline Aerial Surveys 38 

Figure 16 shows the Cape Hatteras, Onslow Bay, and JAX survey areas with established tracklines used 39 
for line-transect aerial surveys. Aerial surveys were conducted using standard Distance-sampling 40 
protocols in all sites. During the current reporting period (August 2012 through December 2013), the 41 
Cape Hatteras and JAX sites were surveyed. No aerial surveys of the Onslow Bay survey site were 42 
conducted during this period.  43 

http://www.navymarinespeciesmonitoring.com/
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Figure 16. Cape Hatteras, Onslow Bay, and Jacksonville survey areas and established tracklines used for longitudinal baseline monitoring. 
Aerial surveys at the Jacksonville location are coordinated with the North Atlantic right whale Early Warning System (EWS) surveys to 
maximize coverage of potential right whale ocurrence within the region. 
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 Cape Hatteras 3.2.1.11 

Fourteen days of aerial survey effort were conducted during August 2012 through December 2013. 2 
Aerial survey coverage was 107.5 tracklines. Observations included the identification of 10 cetacean, 3 
two sea turtle, and three pelagic fish species within the survey area. Sightings and effort data are 4 
presented in Tables 20 and 21, and Figures 17 and 18. No aerial surveys were conducted during October 5 
2012, or January, February, April, June, September, November, and December 2013, due to unfavorable 6 
weather conditions.  7 

Table 20. Sightings from aerial surveys conducted in the Cape Hatteras survey area, August 2012 8 
through December 2013. On- and off-effort sightings are represented by #/# (on-/off -effort). 9 

Common Name Scientific Name # of Sightings # of Individuals 

Minke Whale Balaenoptera acutorostrata 1/1 1/1 

Humpback Whale Megaptera novaeangliae 3/2 6/2 

Common Dolphin Delphinus delphis 3/0 206/0 

Risso's Dolphin Grampus griseus 7/1 100/30 

Short-finned Pilot Whale Globicephala macrorhynchus 31/0 382/0 

Gervais' Beaked Whale Mesoplodon europaeus 3/0 11/0 

Unidentified Beaked Whale Mesoplodon sp. 7/0 19/0 

Sperm Whale Physeter macrocephalus 5/3 13/8 

Atlantic Spotted Dolphin Stenella frontalis 12/0 754/0 

Bottlenose Dolphin Tursiops truncatus 57/1 913/14 

Cuvier's Beaked Whale Ziphius cavirostris 14/1 45/5 

Unidentified Delphinid   1/0 6/0 

Loggerhead Sea Turtle Caretta caretta 46/0 55/0 

Leatherback Sea Turtle Dermochelys coriacea 7/0 7/0 

Unidentified Sea Turtle   3/0 3/0 

Unidentified Shark   15/0 20/0 

Manta Ray Manta birostris 10/0 17/0 

Cownose Ray Rhinoptera bonasus 1/0 225/0 

Ocean Sunfish Mola mola 10/0 11/0 

 

Table 21. Effort details for aerial surveys conducted in the Cape Hatteras survey area, August 2012 10 
through December 2013. 11 

Number of Survey Days 14 

Total Hr Underway* 89.3 

Total Tracklines Covered 107.5 

* Total hr underway reported as Hobbs hr = total engine time 
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 1 

Figure 17. Locations of cetacean sightings from aerial surveys conducted in the Cape Hatteras survey 2 
area, August 2012 through December 2013. Asterisk denotes sightings were made off-effort . 3 
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 1 

Figure 18. Locations of sea turtle and pelagic fish sightings from aerial surveys conducted in the Cape 2 
Hatteras survey area, August 2012 through December 2013. All sightings were made on-effort.  3 
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We continue to increase our understanding of the spatial and temporal distribution of cetaceans in the 1 
Cape Hatteras survey area. The consistent appearance of beaked whales at or beyond the 1,000-meter 2 
(m) isobath is of special interest. Frequent observations of beaked whales continued, with 15 sightings 3 
ƻŦ /ǳǾƛŜǊΩǎ ōŜŀƪŜŘ ǿhales (Ziphius cavirostris) (including one off-effort sighting), and 10 sightings of 4 
Mesoplodon ǎǇΦ /ǳǾƛŜǊΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŘǳǊƛƴƎ ŀƭƭ ƳƻƴǘƘǎ ŜȄŎŜǇǘ ǘǿƻ ƻŦ ǎǳǊǾŜȅ ŜŦŦƻǊǘ 5 
and mesoplodont beaked whales were observed in five of the nine months of effort. In three of the 10 6 
Mesoplodon sightings reported here, high quality photos of head features (including rostrum shape and 7 
placement of teeth) and pigmentation and scarring patterns were collected to identify the animals as 8 
DŜǊǾŀƛǎΩ ōŜŀƪŜŘ ǿƘŀƭŜs (Mesoplodon europaeus). This is the first year that it was possible to make this 9 
species-level distinction, and in some cases, even determine the sex of the animals (i.e., teeth erupted in 10 
ŀŘǳƭǘ ƳŀƭŜǎύΦ tƘƻǘƻǎ ƻŦ ŎƻƴŦƛǊƳŜŘ DŜǊǾŀƛǎΩ ōŜŀƪŜŘ ǿƘŀƭŜǎ ǿƛƭƭ ōŜ ǳǎŜŘ to compare with past and future 11 
ǎƛƎƘǘƛƴƎǎ ǘƻ ōŜǘǘŜǊ ƛŘŜƴǘƛŦȅ ǘƘƛǎ ŀƴŘ ƻǘƘŜǊ ōŜŀƪŜŘ ǿƘŀƭŜ ǎǇŜŎƛŜǎΩ ǇǊŜǎŜƴŎŜ ƛƴ ǘƘŜ /ŀǇŜ IŀǘǘŜǊŀǎ ǎǳǊǾŜȅ 12 
area.  13 

Overall patterns of cetacean abundance are also emerging within the survey area. During this reporting 14 
period, survey effort was distributed approximately evenly across the range, but as was observed during 15 
the previous reporting period for the U.S. Navy, more sightings were recorded in the northern portion of 16 
the survey area. Similarly, the majority of sightings also occurred beyond the 100-m isobath. No new 17 
species were observed during the current reporting period, as compared to all previous effort, and the 18 
total number of species observed remains at 18 in the survey area. 19 

The high species diversity in the survey area resulted in a number of sightings of multiple species 20 
encountered at the same survey break. Adhering to the protocols of line-transect methodology, only the 21 
ǎǇŜŎƛŜǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ƛƴƛǘƛŀƭ ǎƛƎƘǘƛƴƎ ŎǳŜ ǿŀǎ ŀǘǘŀŎƘŜŘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άƻƴ ŜŦŦƻǊǘέΤ ǎŜŎƻƴŘŀǊȅ sightings of 22 
ƻǘƘŜǊ ǎǇŜŎƛŜǎ ŜƴŎƻǳƴǘŜǊŜŘ ŀŦǘŜǊ ǘƘŜ ƛƴƛǘƛŀƭ ŎǳŜ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ƭƛǎǘŜŘ ŀǎ άƻŦŦ ŜŦŦƻǊǘΦέ ¢ƘŜǎŜ ƻŦŦ-effort 23 
sightings, as well as animals that were encountered while transiting between tracklines on the inshore 24 
or offshore portion of the range, are included in the tables and are represented by #/# (on-/off -effort). 25 
Off-effort sightings are also included in the maps and identified with an asterisk (*). 26 

 Onslow Bay 3.2.1.227 

No aerial surveys of the Onslow Bay survey site were conducted during the reporting period. 28 

 JAX 3.2.1.329 

Thirteen days of aerial survey effort were conducted during this period. Aerial survey coverage was 30 
105 tracklines. No survey effort was conducted in JAX in August, October and December 2012, and 31 
January, February, April, July, August, November, and December 2013, due to unfavorable weather 32 
conditions or plane maintenance issues. Observations included the identification of six cetacean, two 33 
sea turtle, and three pelagic fish species within the JAX site. One new species, the pantropical spotted 34 
dolphin (Stenella attenuata), was observed during this reporting period. Sightings and effort details are 35 
presented in Tables 22 and 23, and Figures 19 through 21.  36 
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Table 22. Sightings from aerial surveys conducted in the JAX survey area, August 2012 through 1 
December 2013. On- and off-effort sightings are represented by #/# (on-/off - effort). 2 

Common Name Scientific Name Number of Sightings Number of Individuals 

Risso's Dolphin Grampus griseus 8/0 92/0 

Short-finned Pilot Whale Globicephala macrorhynchus 0/1 0/10 

Rough-toothed Dolphin Steno bredanensis 1/0 28/0 

Atlantic Spotted Dolphin Stenella frontalis 38/0 599/0 

Bottlenose Dolphin Tursiops truncatus 62/1 368/7 

Pantropical Spotted Dolphin Stenella attenuata 1/0 25/0 

Unidentified Delphinid 
 

7/0 11/0 

Loggerhead Sea Turtle Caretta caretta 231/0 325/0 

Leatherback Sea Turtle Dermochelys coriacea 16/0 18/0 

Unidentified Sea Turtle 
 

13/0 15/0 

Unidentified Shark 
 

33/0 56/0 

Great White Shark Carcharodon carcharias 1/0 1/0 

Manta Ray Manta birostris 13/0 16/0 

Ocean Sunfish Mola mola 3/0 3/0 

 

Table 23. Effort details for aerial surveys conducted in the JAX survey area, August 2012 through 3 
December 2013. 4 

Number of Survey Days 13 

Total Hr Underway* 77.9 

Total Tracklines Covered 105 
* 

Total hr underway reported as Hobbs hr = 
total engine time 
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 1 

Figure 19. Locations of cetacean sightings from aerial surveys conducted in the JAX survey area, 2 
August 2012 through December 2013. Asterisk denotes sightings were made off-effort . 3 
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 1 

Figure 20. Locations of sea turtle sightings from aerial surveys conducted in the JAX survey area, 2 
August 2012 through December 2013. All sightings were made on-effort. 3 
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 1 

Figure 21. Locations of pelagic fish sightings from aerial surveys conducted in the JAX survey area, 2 
August 2012 through December 2013. All sightings were made on-effort. 3 
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The distribution patterns of the two most abundant species within the JAX survey site remained similar 1 
ǘƻ ƭŀǎǘ ȅŜŀǊΩǎ ǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦ .ƻǘǘƭŜƴƻǎŜ ŘƻƭǇƘƛƴǎ ǿŜǊŜ ǎŜŜƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƛǘŜ ǿƘƛƭŜ !ǘƭŀƴǘƛŎ ǎǇƻǘǘŜŘ 2 
dolphins were found largely west of the 100-m isobath. In contrast, short-finned pilot whales, which 3 
previously were recorded in the offshore waters of the site, were only encountered once during an 4 
άƻŦŦ-ŜŦŦƻǊǘέ ǎƛƎƘǘƛƴƎ ōŜǘǿŜŜƴ ¢ǊŀŎƪƭƛƴŜǎ м ŀƴŘ нΦ 5 

One sighting of a great white shark (Carcharodon carcharias) was recorded in March representing the 6 
first observation of this species in the JAX survey area. The timing of this sighting is consistent with the 7 
seasonal interactions reported between white sharks and North Atlantic right whales in shallower 8 
waters off Jacksonville, Florida (Taylor et al. 2013).    9 

3.2.2 Visual Baseline Vessel Surveys 10 

Vessel surveys integrating biopsy and photo-identification protocols were conducted in the Cape 11 
Hatteras, Onslow Bay, and JAX survey areas during 01 August 2012 through 31 December 2013. 12 

 Cape Hatteras 3.2.2.113 

Seven days of biopsy and photo-identification sampling surveys were conducted as part of the baseline 14 
monitoring program from August 2012 to October 2013. Three of the 7 survey days consisted of 15 
small-vessel work, while the remaining 4 days occurred during a research cruise aboard the research 16 
vessel (R/V) Cape Hatteras from 07 to 12 October 2012. The ship time for this cruise was made available 17 
by the Duke-UNC Oceanographic Consortium (DUNCOC). As in previous years, bottlenose dolphins and 18 
short-finned pilot whales dominated the sightings followed by two ǎƛƎƘǘƛƴƎǎ ƻŦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎΣ one fin 19 
whale, and one loggerhead turtle. Most survey effort was concentrated along the shelf break and 20 
extended into deeper, pelagic waters. Survey effort and sightings are summarized in Tables 24 and 25, 21 
and Figure 22. 22 

Table 24. Effort details for vessel surveys conducted in the Cape Hatteras study area, August 2012 23 
through December 2013. 24 

Number of Survey Days 7 

Total Survey Time (hr:min) 146:00 

Time On Effort (hr:min) 45:58 

Total km Surveyed 421.2 

Table 25. Sightings from vessel surveys conducted in the Cape Hatteras study area, August 2012 25 
through December 2013. All sightings were made on-effort. 26 

Common Name Scientific Name # of Sightings # of Individuals 

Bottlenose Dolphin Tursiops truncatus 29 278 

Short-finned Pilot Whale Globicephala macrorhynchus 21 402 

Risso's Dolphin Grampus griseus 2 8 

Unidentified Delphinid   3 12 

Fin Whale Balaenoptera physalus 1 1 

Loggerhead Sea Turtle Caretta caretta 1 1 

 

http://onlinelibrary.wiley.com/doi/10.1111/j.1748-7692.2011.00542.x/abstract
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 1 

Figure 22. Locations of cetacean and sea turtle sightings from vessel surveys conducted in the Cape 2 
Hatteras study area, August 2012 through December 2013. All sightings were made on-effort.  3 
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Nine biopsy samples were collected from three species off Cape Hatteras: bottlenose dolphin (n=4); 1 
short-finned pilot whale (n=4); and fin whale (n=1) (Table 26). A total of 895 photographs were taken of 2 
three species: bottlenose dolphin, short-finned pilot whale, and fin whale (Table 27). Three bottlenose 3 
dolphins and eight pilot whales have been matched to catalogs of these species in Cape Hatteras. 4 
Re-sightings of pilot whales span up to 6 years and several individuals have been observed on multiple 5 
occasions. Genetic analysis of extracted deoxyribonucleic acid (DNA) from bottlenose dolphin biopsy 6 
samples collected in Cape Hatteras, NC confirms that all of the sampled dolphins were of the offshore 7 
ecotype, suggesting that there is limited overlap between coastal and offshore populations (see below). 8 

Table 26. Biopsy samples taken from animals in the Cape Hatteras survey area, August 2012 through 9 
December 2013. 10 

Common Name Scientific Name Samples 

Bottlenose Dolphin Tursiops truncatus 4 

Short-finned Pilot Whale Globicephala macrorhynchus 4 

Fin Whale Balaenoptera physalus 1 

 

Table 27. Comparison of photographs taken of animals in the Cape Hatteras survey area, August 2012 11 
through December 2013, with existing photo-ID catalogs, showing matches made so far between this 12 
ȅŜŀǊΩǎ ǇƘƻǘƻǎ ŀƴŘ ǘƘŜ ŎŀǘŀƭƻƎǎΦ  13 

Common Name Scientific Name 
Photos 
Taken 

Catalog Size 
to Date 

Matches to 
Date 

Bottlenose Dolphin Tursiops truncatus 323 107 3 

Short-finned Pilot Whale Globicephala macrorhynchus 513 253 8 

Risso's Dolphin Grampus griseus 22 3 0 

Fin Whale Balaenoptera physalus 37 1 0 

Common Dolphin Delphinus delphis 0 20 1 

Atlantic Spotted Dolphin Stenella frontalis 0 14 0 

Sperm Whale Physeter macrocephalus 0 2 1 

Cuvier's Beaked Whale Ziphius cavirostris 0 0 0 

Unidentified Beaked Whale   0 n/a n/a 

Mesoplodon spp. Mesoplodon spp. 0 n/a n/a 

Humpback Whale Megaptera novaeangliae 0 2 0 

n/a = not applicable 

 Onslow Bay 3.2.2.214 

Six days of biopsy and photo-identification sampling surveys were conducted from August 2012 through 15 
5ŜŎŜƳōŜǊ нлмоΦ .ƻǘǘƭŜƴƻǎŜ ŘƻƭǇƘƛƴǎΣ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ ŀƴŘ !ǘƭŀƴǘƛŎ ǎǇƻǘǘŜŘ ŘƻƭǇƘƛƴǎ ǿŜǊŜ ƻōǎŜǊǾŜŘ 16 
along the 200-m isobath along with three loggerhead turtles. Some survey effort was conducted to the 17 
east of the original USWTR survey area, close to the 1,000-m isobath, to search for deep-diving 18 
odontocetes. This pelagic effort resulted in sightings of bottlenose dolphins, one sighting of a 19 
Mesoplodon spp. and a group of short-finned pilot whales. Survey effort and sightings are summarized 20 
in Tables 28 and 29, and Figures 23 and 24. 21 
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Table 28. Effort details for vessel surveys conducted in the Onslow Bay survey area, August 2012 1 
through December 2013. 2 

Number of Survey Days 6 

Total Survey Time (hr:min) 59:51 

Time On Effort (hr:min) 32:24 

Total km Surveyed 475.0 

hr = hour(s); km = kilometer(s); min = minute(s) 

Table 29. Sightings from vessel surveys conducted in the Onslow Bay survey area, August 2012 3 
through December 2013. All sightings were made on-effort.  4 

Common Name Scientific Name 
Number of 
Sightings 

Number of 
Individuals 

Bottlenose Dolphin Tursiops truncatus 9 96 

Short-finned Pilot Whale Globicephala macrorhynchus 1 30 

Risso's Dolphin Grampus griseus 1 60 

Atlantic Spotted Dolphin Stenella frontalis 1 150 

Unidentified Mesoplodon spp. Mesoplodon spp. 1 1 

Loggerhead Sea Turtle Caretta caretta 3 3 
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Figure 23. Locations of cetacean sightings from vessel surveys conducted in the Onslow Bay survey 1 
area, August 2012 through December 2013. All sightings were made on-effort.  2 
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 1 

Figure 24. Locations of sea turtle sightings from vessel surveys conducted in the Onslow Bay survey 2 
area, August 2012 through December 2013. All sightings were made on-effort.  3 
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Twenty one biopsy samples were collected from four species in Onslow Bay: bottlenose dolphin (n=11); 1 
short-finned pilot whale (n=3); wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ όn=5); and Atlantic spotted dolphin (n=2) (Table 30). A 2 
total of 1,569 photographs were taken of the same four species. Since the beginning of the monitoring 3 
program in Onslow Bay, eight bottlenose dolphins and four Atlantic spotted dolphins have been 4 
re-sighted (Table 31). Re-sightings of bottlenose dolphins and Atlantic spotted dolphins in Onslow Bay 5 
span up to 6 and 10 years, respectively. In addition, two bottlenose dolphins were re-sighted together in 6 
both 2009 and 2010. Genetic analysis of extracted DNA from bottlenose dolphin biopsy samples 7 
collected in Onslow Bay confirms that all of the sampled dolphins were of the offshore ecotype, 8 
suggesting that there is limited overlap between coastal and offshore populations in the study area (see 9 
below). 10 

Table 30. Biopsy samples taken from animals in the Onslow Bay survey area, August 2012 through 11 
December 2013. 12 

Common Name Scientific Name Number of Samples 

Bottlenose Dolphin Tursiops truncatus 11 

Short-finned Pilot Whale Globicephala macrorhynchus 3 

Risso's Dolphin Grampus griseus 5 

Atlantic Spotted Dolphin Stenella frontalis 2 

 

Table 31. Comparison of photographs taken of animals in the Onslow Bay survey area, August 2012 13 
through December 2013, with existing photo-ID catalogs, showing matches made so far between this 14 
ȅŜŀǊΩǎ ǇƘƻǘƻǎ ŀƴŘ ǘƘŜ ŎŀǘŀƭƻƎǎΦ  15 

Common Name Scientific Name 
Photos 
Taken 

Catalog Size 
to Date 

Matches to 
Date 

Bottlenose Dolphin Tursiops truncatus 747 126 8 

Short-finned Pilot Whale Globicephala macrorhynchus 116 23 0 

Risso's Dolphin Grampus griseus 536 22 0 

Atlantic Spotted Dolphin Stenella frontalis 170 78 4 

Unidentified Mesoplodon spp. Mesoplodon spp. 0 n/a n/a 

Rough-toothed Dolphin Steno bredanensis n/a 12 0 

n/a = not applicable 

 JAX 3.2.2.316 

Thirteen days of biopsy and photo-identification surveys were conducted in the JAX survey area during 17 
ǘƘƛǎ ǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦ ¢ƘǊŜŜ ŎŜǘŀŎŜŀƴ ǎǇŜŎƛŜǎ όōƻǘǘƭŜƴƻǎŜ ŘƻƭǇƘƛƴΣ !ǘƭŀƴǘƛŎ ǎǇƻǘǘŜŘ ŘƻƭǇƘƛƴΣ ŀƴŘ wƛǎǎƻΩǎ 18 
dolphin) and three sea turtle species (loggerhead turtle, leatherback ǘǳǊǘƭŜΣ ŀƴŘ YŜƳǇΩǎ ǊƛŘƭŜȅ ǘǳǊǘƭŜύ 19 
were identified during these surveys. Sightings and effort details are presented in Tables 32 and 33, and 20 
Figures 25 and 26.  21 
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Table 32. Sightings from vessel surveys conducted in the JAX survey area, August 2012 through 1 
December 2013. All sightings were made on-effort. 2 

Common Name Scientific Name # of Sightings # of Individuals 

Bottlenose Dolphin Tursiops truncatus 19 59 

Atlantic Spotted Dolphin Stenella frontalis 11 89 

Unidentified Delphinid   4 9 

Risso's Dolphin Grampus griseus 1 10 

Loggerhead Sea Turtle Caretta caretta 37 41 

Leatherback Sea Turtle Dermochelys coriacea 1 1 

Kemp's Ridley Sea Turtle Lepidochelys kempii 1 1 

Unidentified Sea Turtle   1 1 

 

Table 33. Effort details for vessel surveys conducted in the JAX survey area, August 2012 through 3 
December 2013. 4 

Number of Survey Days 13 

Total Survey Time (hr:min) 125:00 

Time On Effort (hr:min) 65:28 

Total km Surveyed 1143.5 

hr = hour(s); km = kilometer(s); min = minute(s) 
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  1 

Figure 25. Locations of cetacean sightings from vessel surveys conducted in the JAX survey area, 2 
August 2012 through December 2013. All sightings were made on-effort. 3 
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 1 

Figure 26. Locations of sea turtle sightings from vessel surveys conducted in the JAX survey area, 2 
August 2012 through December 2013. All sightings were made on-effort. 3 
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Eleven biopsy samples were collected from bottlenose dolphins (n=5) and Atlantic spotted dolphins 1 
(n=6) (Table 34). A total of 901 photographs were taken of three species (bottlenose dolphin, Atlantic 2 
ǎǇƻǘǘŜŘ ŘƻƭǇƘƛƴΣ ŀƴŘ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴύΣ ǿƛǘƘ two matches made to the photo-identification catalogs for 3 
Atlantic spotted dolphins (n=2). In addition, two bottlenose dolphins were re-sighted together in both 4 
2012 and 2013 (Table 35). Genetic analysis of extracted DNA from bottlenose dolphin biopsy samples 5 
collected in Jacksonville, Florida, confirms that all of the sampled dolphins were of the offshore ecotype, 6 
suggesting that there is limited overlap between coastal and offshore populations in this area as well 7 
(see below). 8 

Table 34. Biopsy samples taken from animals in the JAX survey area, August 2012 through December 9 
2013. 10 

Common Name Scientific Name Samples 

Bottlenose Dolphin Tursiops truncatus 5 

Atlantic Spotted Dolphin Stenella frontalis 6 

Table 35. Comparison of photographs taken of animals in the JAX survey area, August 2012 through 11 
December 2013, with existing photo-L5 ŎŀǘŀƭƻƎǎΣ ǎƘƻǿƛƴƎ ƳŀǘŎƘŜǎ ƳŀŘŜ ǎƻ ŦŀǊ ōŜǘǿŜŜƴ ǘƘƛǎ ȅŜŀǊΩǎ 12 
photos and the catalogs. 13 

Common Name Scientific Name 
Photos 
Taken 

Catalog Size to 
Date 

Matches to 
Date 

Bottlenose Dolphin Tursiops truncatus 369 52 2 

Atlantic Spotted Dolphin Stenella frontalis 345 77 2 

Risso's Dolphin Grampus griseus 187 7 0 

Short-finned Pilot Whale Globicephala macrorhynchus n/a 12 0 

n/a = not applicable 

 Analysis of Biopsy Samples 3.2.2.414 

Molecular analysis of cetacean tissue-biopsy samples collected as part of this program commenced in 15 
June 2013. This analysis is intended to provide information on population identity and structure of 16 
cetaceans encountered during survey efforts. This work is coordinated closely with the molecular 17 
ƭŀōƻǊŀǘƻǊȅ ƻŦ 5ǊΦ tŀǘǊƛŎƛŀ wƻǎŜƭ όbaC{Ω {ƻǳǘƘŜŀǎǘ CƛǎƘŜǊƛŜǎ {ŎƛŜƴŎŜ /ŜƴǘŜǊύΦ Lƴ ǘƘŜ ŦƛǊǎǘ ǇƘŀǎŜ ƻŦ ǘƘƛǎ 18 
work, analysis is concentrating on an investigation of genetic variation across the mitochondrial control 19 
region in short-finned pilot whales and bottlenose dolphins. Genetic variation in the mitochondrial 20 
control region is one of the primary tools used to differentiate populations. However, previous studies 21 
of the five-prime end of the mitochondrial control region in short-finned pilot whales have identified 22 
little genetic variation in this species, hindering attempts to describe population structure in this species. 23 
This project extended sequences across the entire mitochondrial control region in an effort to identify 24 
additional variation that might be used to differentiate among short-finned pilot whales in the study 25 
area. DNA was extracted from 39 short-finned pilot whale biopsy samples, and 819 base pairs were 26 
sequenced from the 3 prime end of the mitochondrial control region. Polymerase chain reactions and 27 
sequencing were conducted using the primers L16061 and H00651. Four variable sites were identified in 28 
the 819-base-pair region. However, variation was very rare at three of the four sites; variants at these 29 
sites were observed in only a single sample. Overall, the results indicate very little genetic variation 30 
across the entire mitochondrial control region in short-finned pilot whales.  31 
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DNA extraction and sequencing of bottlenose dolphin biopsy samples to identify offshore and coastal 1 
morphotypes was completed in August 2013. The offshore and coastal morphotypes were distinguished 2 
by aligning sequences from the mitochondrial control region to known variant sequences. DNA was 3 
extracted from 55 bottlenose dolphin biopsy samples and 489 base pairs of the mitochondrial control 4 
region were amplified and sequenced using the primers L15824 and H16498. This dataset included all 5 
bottlenose dolphins sampled in Onslow, Jacksonville, and Cape Hatteras between May 2011 and July 6 
2013, except for one sample (DMW-13-001) that had insufficient tissue. Dr. Rosel confirmed that all of 7 
the sampled dolphins were of the offshore ecotype. These data suggest that there is little overlap 8 
between coastal and offshore populations in the sample areas. We plan to examine photographs of 9 
these 55 offshore bottlenose dolphins to describe their morphology and patterns of pigmentation and 10 
determine whether we can use external features to identify dolphins of this ecotype in the field. 11 

3.2.3 Norfolk Vessel Surveys 12 

 Coastal/Inshore and Offshore/MINEX Vessel Surveys 3.2.3.113 

A monitoring program was initiated during August to provide quantitative data and information on the 14 
seasonal occurrence, distribution, and density of marine mammals in coastal waters around Virginia 15 
Beach and Norfolk, VA. The study area includes waters around Naval Station Norfolk [NSN]), Joint 16 
Expeditionary Base Little Creek (JEB-LC) and Joint Expeditionary Base Fort Story (JEB-FS), all located 17 
adjacent to Chesapeake Bay, and W-50 of the VACAPES OPAREA where MINEX training is conducted. A 18 
combination of line-transect, photo-identification, and automated PAM methods are used to gather 19 
important baseline information on the occurrence, distribution, and density of marine mammals in this 20 
area. The following is a summary of information found in the annual progress report for this project 21 
(Engelhaupt et al. 2014). 22 

The study area was divided into two zones: coastal/inshore zone and offshore MINEX zone. The 23 
coastal/inshore zone (a 310.4-square kilometer [km2] area covering a strip extending from the shoreline 24 
out to 3.7 km (2.0 NM]) includes the Chesapeake Bay waters near NSN, extends past JEB-LC and JEB-FS, 25 
and extends down the Atlantic coast towards the Virginia/North Carolina border). The offshore/MINEX 26 
zone (a 909.6 km2 area covering Atlantic waters from 3.7 km [2.0 NM] to 33.3 km [18.0 NM] from shore. 27 
The offshore/MINEX zone includes the entire VACAPES MINEX W-50 training area.  28 

Twenty-five line-transect surveys were completed in the two zones (14 in the coastal/inshore and 11 in 29 
the offshore/MINEX) from August 2012 through December 2013. Observers visually surveyed 2,810 km 30 
(coastal/inshore: 1,685 km; offshore/MINEX: 1,125 km) of on-effort trackline for approximately 149 hr 31 
(coastal/inshore: 89.4 hr; offshore/MINEX: 59.7 hr) of on-effort status. A total of 225 and 42 sightings of 32 
marine mammals and sea turtles, respectively, was recorded. The vast majority (97 percent; n=219) of 33 
marine mammal sightings were of bottlenose dolphins; the other species sighted included four solitary 34 
humpback whales, one group of short-beaked common dolphins, and one group of unidentified dolphins 35 
(Figure 27). The unidentified dolphins had a similar shape to the short-beaked common dolphins, but 36 
the observer team was unable to re-sight the group to confirm species identification. Twelve marine 37 
mammal groups were sighted in the offshore/MINEX zone, while 213 were sighted in the 38 
inshore/coastal zone area. Twenty of the sea turtles were identified as loggerhead turtles, 14 as 39 
leatherback turtles, and eight as unidentified turtles (Figure 28). All leatherback turtles were sighted on 40 
the same day (27 July 2013) in the offshore/MINEX zone. Of the remaining turtle sightings, four were in 41 
the coastal/inshore zone, while 24 were in the offshore/MINEX zone. 42 

http://www.navymarinespeciesmonitoring.us/reading-room/project-profiles/occurrence-distribution-and-density-marine-mammals-near-naval-station-norfolk
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 1 

Figure 27. Marine mammal sightings during all line-transect surveys from August 2012 through December 2013.  2 




























































































































































