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1. Introduction 

This report represents one facet of a collaborative multi-institutional monitoring project intended 

to provide information on the species composition, population identity, density and baseline 

behavior of marine mammals and sea turtles present in United States (U.S.) Navy range 

complexes along the U.S. Atlantic Coast. The program began in 2007, with baseline aerial and 

vessel surveys, as well as a passive acoustic monitoring component in Onslow Bay, North 

Carolina, and has since expanded to include study sites offshore of Jacksonville, Florida; Cape 

Hatteras, North Carolina; and Norfolk, Virginia. In Onslow Bay, four years of monitoring yielded 

a comprehensive picture of the density, distribution and abundance of marine mammals and 

sea turtles and provided new insights into residency patterns among pelagic delphinid 

cetaceans in this region (Read et al. 2014). Nearly nine years of monitoring in Jacksonville has 

provided similar novel information on the density and distribution of marine mammals and sea 

turtles in this area. In Cape Hatteras, over six years of dedicated survey effort has provided 

preliminary information on the complex distribution patterns and high species diversity of the 

marine mammals and sea turtles within this exceptionally productive site. In 2015, to serve the 

operational needs of the Atlantic Fleet Training and Testing program, survey effort was 

extended north into Virginia, creating the Norfolk Canyon survey area. Three years of surveys at 

this site have provided preliminary information on the distribution and diversity of cetaceans and 

sea turtles. The current report builds on this past body of work and describes aerial survey 

monitoring activities that occurred in the Jacksonville (JAX) OPAREA in 2017. 

2. Summary of Jacksonville Aerial Surveys  

This document is an annual progress report to the U.S. Navy on aerial surveys conducted in the 

offshore waters of Jacksonville, Florida, from January through December 2017. Survey effort 

was conducted on a quarterly basis to continue baseline monitoring of species occurrence and 

distribution patterns established during the previous 9 years. Two consecutive survey days were 

planned seasonally with flights covering the primary Undersea Warfare Training Range 

(USWTR) survey area as well as offshore trackline extensions.  

A total of 72 tracklines (36 primary USWTR tracklines and 36 offshore extensions) covering 

4656.35 kilometers (km) was completed during 2017.  

A total of 46 on-effort sightings of 679 individual cetaceans was recorded while on-effort within 

the study area. The sightings were comprised of nine cetacean species including the bottlenose 

dolphin (Tursiops truncatus; 17 sightings, n=212), Atlantic spotted dolphin (Stenella frontalis; 14 

sightings, n=336 ), rough-toothed dolphin (Steno bredanensis; 1 sighting, n=36), Rissoôs dolphin 

(Grampus griseus; 1 sighting, n=19), pantropical spotted dolphin (Stenella attenuata; 1 sighting, 

n=2), short-finned pilot whale (Globicephala macrorhynchus; 6 sightings, n=44), minke whale 

(Balaenoptera acutorostrata; 2 sightings, n=3), pygmy or dwarf sperm whale (Kogia sp.; one 

sighting, n=2), and sperm whale (Physeter macrocephalus; a single individual). During two 

sightings (totaling 24 individuals), dolphin species identity could not be established with certainty 

(i.e., ñunidentified delphinidsò). Three off-effort sightings were recorded. These included one 

sighting of short-finned pilot whales (n=3), one sighting of bottlenose dolphins (n=18), and one 

http://www.navymarinespeciesmonitoring.us/index.php/download_file/979/


DoN | Aerial Surveys for Protected Marine Species in the Jacksonville OPAREA: 2017 Annual Progress Report. 
 

 

April 2018 | 2 

sighting of Atlantic spotted dolphins (n=15). These three off-effort sightings are included in 

species sighting maps and tables but are excluded from all other calculations. 

A total of 97 sea turtles observations was recorded during the study period. Of these individual 

sea turtle sightings, 93 were identified as loggerheads (Caretta caretta), and four as 

leatherbacks (Dermochelys coriacea). Sea turtles were detected during every day of survey 

effort. 

As has been demonstrated in earlier reports and in other aerial survey studies, sightings 

decrease dramatically as the Beaufort sea state (BSS) increases (e.g., Gómez de Segura et al. 

2006, DeMaster et al. 2001, McAlarney et al. 2014). Effort-corrected cetacean and sea turtle 

sightings were higher in BSS of 1 and 2 than in BSS>3 during this survey period. 

In addition to cetaceans and sea turtles, other pelagic marine vertebrates including ocean 

sunfish (Mola mola) and multiple species of sharks and rays were also observed. Military, 

commercial, and recreational vessel traffic was also encountered within the survey area.  

3. Methods 

3.1 Survey Design and Logistics 

The University of North Carolina Wilmington provided experienced aerial observers and 

contracted Orion Aviation (Siler City, North Carolina) to provide appropriate airplanes and 

certified pilots. Surveys were conducted using National Oceanic and Atmospheric 

AdministrationïSoutheast Regional Minimum Aircraft and Crew Provisions Guidelines (2013), 

which require that aircraft are Code of Federal Regulations § 135 certified and that pilots have 

demonstrated experience working below 305 meters (m) in support of biological observational 

studies. Surveys were flown in a Cessna 337 Skymaster, at 305 m altitude and 185 km/hour 

speed, with one pilot, one co-pilot, and two observers. Each observer wore a Nomex® fire-

retardant suit, a Switlik® inflatable life jacket, a personal emergency position-indicating radio 

beacon, and additional safety equipment. An inflatable life raft, plane emergency position-

indicating radio beacon, and satellite telephone were also onboard at all times.  

The Jacksonville survey area consists of ten 86-km tracklines spaced 7.4 km apart covering 

5,727 square kilometers. As discussed at the 2015 Marine Species Monitoring Program Atlantic 

Technical Review Meeting (30ï31 March  2015, Virginia Beach, Virginia), there was interest in 

better understanding the habitat usage of pelagic cetaceans found beyond the eastern portion 

of the Jacksonville survey area. Thus, the original tracklines were extended by approximately 

44km to the east in 2015, covering an additional 2,903 square kilometers (Table 1, Figure 1). 

Effort conducted on these additional tracklines is included in our analyses. These tracklines are 

labeled ñ1ï10 Offò in the sighting tables and are also added to the species sightings maps. 

Equal survey effort was completed quarterly for both the original and extended tracklines.  

This survey area is located offshore of the primary calving grounds for the endangered North 

Atlantic right whale (Eubalaena glacialis), off the coast of the southeastern United States 

(reviewed in Waring et al. 2015, but see Foley et al. 2011). Aerial Early Warning System (EWS) 

surveys have been conducted in northern Florida and southern Georgia for two decades to warn  
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Table 1. Coordinates for trackline end points for the Jacksonville survey area.  

Transect Line Western Waypoint Eastern Waypoint Offshore Eastern Waypoint 

Line Latitude 
(N) 

Longitude 
(W) 

Latitude 
(N) 

Longitude 
(W) 

Latitude 
(N) 

Longitude 
(W) 

1 29.965011 80.700000 29.965011 79.801416 29.965011 79.348467 

2 30.031263 80.700000 30.031263 79.801416 30.031264 79.348467 

3 30.099694 80.700000 30.099694 79.801416 30.099694 79.348467 

4 30.165763 80.700000 30.165763 79.801416 30.165764 79.348467 

5 30.232227 80.700000 30.232227 79.801416 30.232228 79.348467 

6 30.299477 80.700000 30.299477 79.801416 30.299477 79.348467 

7 30.365152 80.700000 30.365152 79.801416 30.365153 79.348467 

8 30.432797 80.700000 30.432797 79.801416 30.432797 79.348467 

9 30.198866 80.700000 30.198866 79.801416 30.498867 79.348467 

10 30.566233 80.700000 30.566233 79.801416 30.566233 79.348467 

 

mariners in real time about the presence of right whales in the region. These surveys are 

conducted on a daily basis, weather permitting, from December through March. Aerial survey 

effort in the Jacksonville survey area provided additional coverage, both of the surrounding 

geographic region and during the months preceding and following the EWS surveys. In past 

years, this effort resulted in a number of additional right whale sightings. However, 2017 proved 

to be an atypical year for North Atlantic right whales, with few animals appearing in their normal 

nearshore calving habitat. There were no right whales encountered during quarterly surveys or 

transits to and from the site. 

Safety and communication protocols for transiting through the EWS areas were established in 

January 2009 when JAX offshore survey effort began. The survey team reviewed protocols with 

researchers from the Florida Fish and Wildlife Conservation Commissionm prior to the start of 

EWS surveys. The protocols outlined coordination between survey team leaders on the morning 

of a survey, plane-to-plane communication at the start of an aerial survey, and the maintenance 

of a 1,000 m altitude for the offshore survey plane while transiting through the EWS area 

between December and March. The protocols also established the 9.3 km ñbuffer zoneò 

between the western margin of the JAX survey area and the eastern margin of the EWS 

surveys (Figure 1).  

All aerial surveys were based out of the local Fixed-base Operator in Fernandina Beach, 

Florida. Prior to an aerial survey, pilots with Orion Aviation would contact SeaLord at Fleet Area 

Control and Surveillance Facility, Jacksonville to get event codes for passage out of and into 

U.S. territorial waters. 
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Figure 1. Jacksonville survey area and aerial tracklines for 2017. 
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4. Results 

A total of 72 tracklines (36 within the original survey box and 36 extending into the offshore 

area) representing 4,656km was surveyed during quarterly effort conducted in 2017 (Table 2).  

Table 2. Tracklines, km flown, and Hobbs hours during aerial surveys of the Jacksonville survey 
area from in December 2017. Tracklines are listed in the order in which they were flown.  

Date Tracklines Flown AM Tracklines Flown PM Total km Flown Hobbs Hours 

1-Feb-2017 1 to 10 off 7 to 10 777.00 7.5 

2-Feb-2017 1 to 6 N/A 515.30 4.5 

9-May-2017 1 to 10 off 7 to 10 788.20 7.5 

10-May-2017 1 to 6 N/A 516.70 4.0 

11-Jul-2017 1 to 8 off 9 and 10 off, 7 to 10 771.45 7.7 

12-Jul-2017 1 to 6 N/A 515.15 4.2 

8-Nov-2017 10 to 8, 10 to 8 off 1 and 2, 1 and 2 off 772.55 6.8 

7 Days 72 tracklines 4656.35 42.2 

 

An average BSS value was calculated for each survey month to compare conditions across 

time, weighted by the distance flown at each BSS. Survey effort was terminated when BSS 

values persisted above 5. Survey conditions ranged from BSS 1 to 4, with the majority of the 

surveys flown in BSS 2 (52 percent) (Figures 2aïc). Cetacean sighting rates dropped off 

dramatically at BSS greater than 2 (Figures 3aïc).  

The mean sighting distance for all cetacean sightings was 0.84 km, with 80 percent of sightings 

occurring within 1.2 km of the trackline (Figure 4a). The mean sighting distances for BSS 1 and 

2 were very similar (0.84 and 0.88km respectively); this distance dropped to 0.69 km as BSS 

rose (Figure 4b). Average sighting distances were calculated after removing a single outlier 

(2.18 km from trackline), which was in excess of three standard deviations from the mean.  
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Figure 2a. Total distance surveyed per BSS category during aerial surveys in the Jacksonville 
survey area in 2017. 

 

Figure 2b. Effort by BSS for each day during aerial surveys in the Jacksonville survey area in 
2017. 
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Figure 2c. Distance-weighted average BSS of quarterly effort during aerial surveys in the 
Jacksonville survey area in 2017.  

 

 

Figure 3a. Number of cetacean sightings per BSS category during aerial surveys in the 
Jacksonville survey area in 2017. 
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Figure 3b. Cetacean sightings per 1,000 km flown by BSS category during aerial surveys in the 
Jacksonville survey area in 2017. 

 

Figure 3c. Cetacean sightings per 1,000 km surveyed and the average BSS per month during 
aerial surveys in the Jacksonville survey area in 2017. 
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Figure 4a. Sighting distances by BSS category for 45 of 46 on-effort cetacean sightings during 
aerial surveys in the Jacksonville survey area in 2017. 

 

Figure 4b. Average sighting distances by BSS for 45 of 46 on-effort cetacean sightings during 
aerial surveys in the Jacksonville survey area in 2017. Error bars denote standard deviation for 
each category.  
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4.1 Marine Mammal Sightings 

A total of 46 sightings of 679 individual cetaceans, representing nine species, was recorded 

while on-effort during the reporting period (Table 3, Figure 5). There were also three off-effort 

sightingsðone each for bottlenose dolphins, Atlantic spotted dolphins, and short-finned pilot 

whales. Information on data sheets, event codes, sighting summary sheets, and details of each 

sighting are provided in Appendices A through D.  
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Table 3. Total numbers of sightings and individuals for each species during quarterly flights for the Jacksonville survey area in 2017.  

  2017 
Total 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Tursiops truncatus 

  

Sightings - 3 - - 3 - 9 - - - 2 - 17 

# of individuals - 16 - - 40 - 96 - - - 60 - 212 

Stenella frontalis 

  

Sightings - 4 - - 2 - 3 - - - 5 - 14 

# of individuals - 161 - - 55 - 49 - - - 71 - 336 

Steno bredanensis 

  

Sightings -   - -  - 1 - - -   - 1 

# of individuals -   - -  - 36 - - -   - 36 

Grampus griseus 

  

Sightings -  - -  - 1 - - -  - 1 

# of individuals -   - -   - 19 - - -   - 19 

Stenella attenuata Sightings -  - -  - 1 - - -  - 1 

# of sightings -  - -  - 2 - - -  - 2 

Globicephala macrorhynchus 

  

Sightings -  - - 5 - 1 - - -  - 6 

# of individuals -   - -  27 - 17 - - -   - 44 

Balaenoptera acutorostrata 

  

Sightings - 2 - -  -  - - -  - 2 

# of individuals - 3 - -   -   - - -   - 3 

Kogia sp. 

  

Sightings -  - -  - 1 - - -  - 1 

# of individuals -   - -  -  2 - - -   - 2 

Physeter macrocephalus 

  

Sightings -  - - 1 -  - - -  - 1 

# of individuals -   - -  1 -  - - -   - 1 

Unidentified delphinid 

  

Sightings - 1 - -  -  - - - 1 - 2 

# of individuals - 18 - -  -  - - - 6 - 24 

 Total sightings   10     14   17       8   46 

Total individuals   198     159   221       137   679 
               

Caretta caretta 

  

Sightings - 14 - - 12 - 34 - - - 14 - 74 

# of individuals - 17 - - 12 - 48 - - - 16 - 93 

Dermochelys coriacea 

  

Sightings - 1 - - 1 -   - - - 2 - 4 

# of individuals - 1 - - 1 -   - - - 2 - 4 

 Total sightings  15   13  34    16  78 

Total individuals  18   13  48    18  97 
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Figure 5. All cetacean sightings during aerial surveys conducted in the Jacksonville survey area 
in 2017.  




































































































