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1. Introduction 
This report forms part of a 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. This 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 survey areas off Jacksonville, Florida; Cape Hatteras, North Carolina; and 
Norfolk, Virginia. In Onslow Bay, six 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). More than seven years of monitoring in Jacksonville have provided similar information on 
the density and distribution of marine mammals and sea turtles in this area. In Cape Hatteras, 
almost six years of surveys continue to provide information on the complex patterns of 
distribution and diversity of the marine mammals and sea turtles in this highly productive area. 
The current report builds on this past body of work and describes monitoring activities that 
occurred at the Cape Hatteras site in2016. 

2. Summary of Cape Hatteras Aerial Surveys 
This document is an annual progress report to the U.S. Department of the Navy on aerial 
surveys conducted in the Cape Hatteras, North Carolina survey area from January through 
December 2016. The survey design is composed of 12 equal length tracklines running from east 
to west. The objective was to conduct two days of effort each month, each day flying a subset of 
the 12 tracklines that cover the area.  

Survey effort occurred in 8 of 12 months; directed effort at the Cape Hatteras Canyon site and 
unfavorable weather precluded effort in January, February, April, and December. Two survey 
days were achieved for 6 of the 8 months, with a single day of effort occurring in June and 
October. A total of 89 tracklines (6,140 kilometers [km]) over 15 days was covered in the Cape 
Hatteras, North Carolina survey area during this reporting period.  

A total of 126 sightings of 7,696 cetaceans was encountered while on effort during the 15 days 
of aerial surveys. Thirteen species of cetaceans were photo-documented, including bottlenose 
dolphins (Tursiops truncatus; 58 sightings for 1,296 individuals), short-finned pilot whales 
(Globicephala macrorhynchus; 31 sightings for 999 individuals), Cuvier’s beaked whales 
(Ziphius cavirostris; 9 sightings for 18 individuals), Atlantic spotted dolphins (Stenella frontalis; 7 
sightings for 376 individuals), short-beaked common dolphins (Delphinus delphis; 4 sighting for 
4,565 individuals), sperm whales (Physeter macrocephalus; 3 sightings for 4 individuals), fin 
whales (Balaenoptera physalus; 3 sightings for 3 individuals), Clymene dolphins (Stenella 
clymene; 2 sightings for 385 individuals), Gervais’ beaked whales (Mesoplodon europaeus; 2 
sighting for 14 individuals), Risso’s dolphins (Grampus griseus; 2 sightings for 5 individuals), 
kogiid whales (Kogia sp.; 1 sighting of 7 individuals), mesoplodont beaked whales (Mesoplodon 
sp; 1 sightings of 2 individuals), and a humpback whale (Megaoptera novaeangliae; 1 sighting 
of 1 individual). There were also two sightings (21 individuals) where delphinid species identity 

http://www.navymarinespeciesmonitoring.us/index.php/download_file/979/
http://www.navymarinespeciesmonitoring.us/index.php/download_file/979/
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could not be established with 100 percent certainty, and these are recorded as “unidentified 
delphinid.”  

Four off-effort sightings were also recorded. These include one sighting of 40 Atlantic spotted 
dolphins, one sighting of 10 short-finned pilot whales, one sighting of a single Risso’s dolphin, 
and one sighting of an humpback whale inshore of our survey areal. These off-effort sightings 
are included in species sighting maps and tables but are excluded from all other calculations. 

Forty-nine sightings totaling 50 sea turtles were recorded during this survey period. Forty-six 
individuals were identified as loggerhead (Caretta caretta) and three as leatherback 
(Dermochelys coriacea) turtles. No species identification could be established for one individual, 
and this was listed as “unidentified sea turtle.” Sea turtles were detected during nine of 15 
survey days, with highest abundances observed in August.  

While survey conditions were dominated by Beaufort Sea State (BSS) 2 to 4, at times surveys 
were conducted in higher sea states. Other aerial surveys demonstrated that the rate of 
cetacean sightings is negatively affected by an increase in the BSS (e.g., Gómez de Segura et 
al. 2006, DeMaster et al. 2001, McAlarney et al. 2014). Effort corrected cetacean sightings this 
year off Cape Hatteras followed this general trend—sighting rates dropped from 53.1 to 13.1 
sightings per 1,000 km as BSS increased from 1 to 4. This year, despite the low amount of effort 
in BSS 5, three sightings were recorded. Sea turtle sightings showed a more dramatic decrease 
in corrected sighting rate in seas greater than a BSS 1.  

In addition to cetaceans and sea turtles, other pelagic marine vertebrates (e.g., manta rays 
[Manta birostris], cownose rays [Rhinoptera bonasus], ocean sunfish [Mola mola], and 
unidentified sharks) were observed. Commercial, military, and recreational vessels also were 
encountered in the survey area.  

All historical data from this project is made publically available through the Ocean 
Biogeographic Information System Spatial Ecological Analysis of Megavertebrate Populations 
(OBIS-SEAMAP).  

3. Methods 
3.1 Survey Design and Logistics 
Aerial survey effort was initiated in the waters off Cape Hatteras, North Carolina, in May 2011 to 
assess the distribution and abundance of offshore cetacean species and sea turtles. These 
surveys were included in the U.S. Navy’s Atlantic Fleet Training and Testing Monitoring 
Program, established to document marine species that could potentially be impacted by naval 
activities. As this is controlled airspace, pilots must contact the Fleet Area Control and 
Surveillance Facility, Virginia Capes (VACAPES) the morning of planned survey flights for 
information on area closures or restriction. Survey plans are modified to avoid interacting with 
any area activities. A complete description of survey methods, including a figure with all 
restricted airspace in VACAPES, can be found in McAlarney et al. (2017).  

http://seamap.env.duke.edu/partner/NAVY
http://seamap.env.duke.edu/partner/NAVY
https://www.navymarinespeciesmonitoring.us/index.php/download_file/1484/


DoN | Aerial Surveys for Protected Marine Species in the Cape Hatteras Region:  
2016 Annual Progress Report 

 

August 2017 | 3 

The survey area covers 6,457 square kilometers spanning continental shelf waters, as well as 
deeper waters beyond the shelf break (Table 1, Figure 1). Placement of the survey area was 
designed to incorporate a large portion of the Cape Hatteras Special Research Area in support 
of current research assessing fishery interactions between short-finned pilot whales and the 
local fisheries. The Cape Hatteras, North Carolina survey area excludes coastal waters to 
minimize survey effort in areas where the spatial distribution and relative abundance of coastal 
bottlenose dolphins has previously been established (Torres et al. 2003, 2005). Twelve 
tracklines, ranging from 73.17 to 75.42 km in length and oriented east to west, were evenly 
placed across the survey area.  

Table 1. Coordinates for trackline end points for the Cape Hatteras survey area.  

Transect Line 
Western Waypoint Eastern Waypoint 

Latitude (°N) Longitude (°W) Latitude (°N) Longitude (°W) 
45 36.122344 -75.161133 36.122344 -74.333672 
44 36.048500 -75.161133 36.048500 -74.333672 
43 35.978439 -75.161133 35.978439 -74.333672 
42 35.906486 -75.161133 35.906486 -74.333672 
41 35.832642 -75.161133 35.832642 -74.333672 
40 35.762581 -75.161133 35.762581 -74.333672 
39 35.690628 -75.161133 35.690628 -74.333672 
38 35.620569 -75.161133 35.620569 -74.333672 
37 35.550508 -75.161133 35.550508 -74.333672 
36 35.480450 -75.161133 35.480450 -74.333672 
35 35.410389 -75.161133 35.410389 -74.333672 
34 35.340331 -75.161133 35.340331 -74.333672 

 

Survey flights originated from the Fixed-base Operator in the Dare County Regional Airport in 
Manteo, North Carolina, or Signature Aviation based within the Norfolk International Airport in 
Norfolk, Virginia.  Utilizing both airports maximized “on effort” survey time by decreasing transit 
time to and from the tracklines surveyed. 
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Figure 1. Survey tracklines and realized effort in the Cape Hatteras survey area for 2016.  
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4. Results 
Eighty-nine tracklines totaling 6,140 km were surveyed in 2016 (Table 2). Conditions during the 
15 survey days ranged from BSS 1 to 6 with nearly 65 percent of effort in sea states of BSS 3 or 
lower [BSS 1: 188.25 km (3.07 percent), BSS 2: 1,612.95 km (26.27 percent), BSS 3: 2,106.25 
km (34.30 percent), BSS 4: 1,367.45 km (22.27 percent), BSS 5: 827.50 km (13.48 percent), 
BSS 6: 37.60 (<1 percent) (Figure 2a and b). An average BSS value, weighted by distance 
flown, was calculated for each month as a way to compare conditions across time (Figure 2c).  

Table 2. Tracklines, km flown, and Hobbs hours (engine-on time) during aerial surveys of the Cape 
Hatteras survey area from January 2016 to December 2016. Trackline numbers are listed in the 
order in which they were flown. 

Date Tracklines Flown AM Tracklines Flown PM Total km Flown Hobbs Hours 
08-Mar-2016 45 to 40 39 to 36 727.05 6.9 
09-Mar-2016  34, 35 144.05 2.0 
11-May-2016 34 to 37 38, 39 441.40 6.3 
12-May-2016 40, 41, 38 to 34  231.65 3.7 
20-May-2016 45 to 42  295.15 2.4 
11-Jun-2016  34 to 37 296.95 2.5 
09-Jul-2016 45 to 42  294.50 3.4 
20-Jul-2016 34 to 37 41 to 38 578.85 7.8 
10-Aug-2016 34 to 37 38 to 41 571.20 6.5 
11-Aug-2016 42 to 45  291.60 2.7 
11-Sep-2016 34 to 37 38 to 41 597.10 5.4 
12-Sep-2016 42 to 45  286.75 3.0 
27-Oct-2016 38 to 41 42 to 45 506.00 5.4 
02-Nov-2016 34 to 37 38 to 41 582.10 6.5 
03-Nov-2016   45 to 42 295.65 2.2 

15 Days 89 Tracklines 6,140.0 66.7 
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Figure 2a. Total distance surveyed per Beaufort Sea State category during aerial surveys in the 
Cape Hatteras survey area in 2016. 

 
Figure 2b. Effort by Beaufort Sea State category for each survey day during aerial surveys in the 
Cape Hatteras survey area in 2016.  
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Figure 2c. Distance-weighted average BSS for each month in the Cape Hatteras survey area in 
2016. 

The majority of cetacean sightings (83 percent) also occurred in BSS of 3 or less (Figure 3a). 
Cetacean sighting rates decreased as BSS increased, with 53.1 sightings/1,000 km surveyed in 
BSS 1, 31.6 sightings/1,000 km in BSS 2, 20.9 sightings/1,000 km in BSS 3, 13.2 
sightings/1,000 km in BSS 4, and 3.6 sightings/1,000 km in BSS 5 (Figure 3b). Sighting rates 
per month ranged from 3.4 to 31 sightings/1,000 km, with the highest sighting rate in May, when 
17 tracklines were completed (Figure 3c).  

Eighty-four percent of the sightings occurred within 1.2 km of the trackline (Figure 4a). Mean 
sighting distance for all cetacean sightings was 0.86 km (standard deviation [SD]=0.66). 
Sighting distances across sea states varied by just over 0.3 km (Figure 4b). Average sighting 
distances are normally calculated after removing outliers, defined as any value in excess of 
three SD from the mean (mean=0.86 km, SD=0.66, 0.86+[3x0.66]=2.84 km, outlier > 2.84 km). 
Two sighting distances were identified as outliers during this reporting period, both at 3.09 km in 
BSS 2. In addition, seven sightings did not have associated sighting distances and were 
excluded from these calculations. The remaining 117 sighting distances are represented in 
Figures 4a and b. 
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Figure 3a. Number of cetacean sightings per BSS category during aerial surveys in the Cape 
Hatteras survey area in 2016.  

 

Figure 3b. Cetacean sightings per 1,000 km flown by BSS category during aerial surveys in the 
Cape Hatteras survey area in 2016.  
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Figure 3c. Cetacean sightings per 1,000 km surveyed and the average BSS per month during 
aerial surveys in the Cape Hatteras survey area in 2016.  

 
Figure 4a. Sighting distances by BSS category for 117 of 126 on-effort cetacean sightings fduring 
aerial surveys in the Cape Hatteras survey area in 2016.  
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Figure 4b. Average sighting distances by BSS for 117 of 126 on-effort cetacean sightings during 
aerial surveys in the Cape Hatteras survey area in 2016. Error bars denote standard deviation for 
each category.  

4.1 Marine Mammal Sightings 
A total of 126 sightings of 7,696 individual cetaceans representing 13 species was observed 
while on effort during the reporting period (Table 3, Figure 5). Summary information follows 
below for each species individually. Two endangered species, the sperm whale and the fin 
whale, were encountered in the survey area. Four identified cetacean species had additional 
sightings that were recorded while off-effort. A sighting was considered off-effort if it occurred 
while transiting to or from the survey area or between tracklines. Any cetaceans the survey 
team encountered while investigating a separate sighting also were labeled off-effort. If two 
species were seen associated with the same sighting cue both were considered on-effort. The 
off-effort sightings are included in the tables and maps for each species but are excluded from 
any calculations. The total number of individuals listed represents the best estimate of group 
size. Information on individual sighting summaries are in Appendices A, B, and C. Daily 
sightings are summarized in Appendix D. 
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Table 3. Total numbers of on-effort sightings and individuals for each species by month for the Cape Hatteras survey area in 2016. 

Species Numbers of: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals 

CETACEANS 

Tursiops truncatus 
Sightings   7  14  6 14 5 6 6  58 
Individuals   97  484  115 239 129 124 108  1,296 

Stenella frontalis 
Sightings   1    1  3  2  7 
Individuals   125    50  150  51  376 

Delphinus delphis 
Sightings   3  1        4 
Individuals   3565  1000        4,565 

Stenella clymene 
Sightings     1      1  2 
Individuals     85      300  385 

Grampus griseus Sightings     2        2 
Individuals     5        5 

Globicephala macrorhynchus Sightings   2  8  4 4  5 8  31 
Individuals   45  189  533 88  51 93  999 

Ziphius cavirostris Sightings     1  3 2 2 1   9 
Individuals     1  10 2 3 2   18 

Physeter macrocephalus Sightings     2  1      3 
Individuals     2  2      4 

Balaenoptera physalus Sightings   1     2     3 
Individuals   1     2     3 

Mesoplodon europaeus Sightings       1 1     2 
Individuals       12 2     14 

Kogia sp. Sightings           1  1 
Individuals           7  7 

Mesoplodon sp. Sightings     1        1 
Individuals     2        2 

Megaptera novaeangliae Sightings   1          1 
Individuals   1          1 

Unidentified delphinid 
Sightings      1     1  2 
Individuals      10     11  21 

Total 
Total sightings   15  30 1 16 23 10 12 19  126 
Total individuals   3,834  1,768 10 722 333 282 177 570  7,696 

SEA TURTLES 
Caretta caretta Sightings     8  8 16  2 11  45 
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Species Numbers of: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals 

Individuals     9  8 16  2 11  46 

Dermochelys coriacea 
Sightings           3  3 
Individuals           3  3 

Unidentified sea turtle 
Sightings        1     1 
Individuals        1     1 

Total 
Total sightings     8  8 17  2 14  49 
Total individuals     9  8 17  2 14  50 
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Figure 5. All cetacean sightings during aerial surveys conducted in the Cape Hatteras survey area 
in 2016. 



DoN | Aerial Surveys for Protected Marine Species in the Cape Hatteras Region:  
2016 Annual Progress Report 

 

August 2017 | 14 

4.2 Dolphins 
4.2.1 Bottlenose dolphin (Tursiops truncatus)  

This species was the most commonly observed cetacean species, with 58 on-effort sightings 
totaling 1,296 individuals (Table 4, Figure 6). Bottlenose dolphins were observed in seven of 
eight months in which survey effort was conducted this reporting period, with groups ranging in 
size between 1 and 125 individuals (mean=22.3, SD=21.5). The majority of sightings occurred 
further than 37 km from shore and in waters beyond the 100-m isobath. Based on the distance 
from shore (i.e., greater than 34 km), most of these bottlenose dolphins were likely the offshore 
ecotype (Torres et al. 2003).  

Table 4. Bottlenose dolphin (Tursiops truncatus) sightings in the Cape Hatteras survey in 2016.   
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08-Mar-2016 10:46:57 17 35.904140 -75.113762 42 3 1 90° 20  
08-Mar-2016 10:54:05 21 35.907115 -75.152278 42 2 2 45° 8  
08-Mar-2016 11:45:45 34 35.760365 -74.520540 40 4 2 90° 12  
08-Mar-2016 12:04:57 41 35.758038 -74.658011 40 4 1 90° 30  
08-Mar-2016 15:44:26 87 35.621575 -75.078776 38 3 2 90° 18  
09-Mar-2016 14:46:35 53 35.345574 -74.874131 34 3 2 100° 4  
09-Mar-2016 15:27:44 61 35.412662 -74.802465 35 4 2 100° 5  
11-May-2016 10:18:10 16 35.405698 -74.856217 35 4 3 90° 10  
11-May-2016 10:41:47 22 35.403096 -75.154364 35 2 1 90° 16  
11-May-2016 11:16:18 32 35.475495 -74.817099 36 2 3 60° 1  
11-May-2016 11:18:51 36 35.480930 -74.791223 36 4 4 90° 125  
11-May-2016 11:30:12 40 35.474951 -74.721885 36 4 2 60° 25  
11-May-2016 11:55:44 46 35.543343 -74.739988 37 4 3 90° 40  
11-May-2016 12:05:26 51 35.553318 -74.783131 37 4 2 45° 65  
11-May-2016 14:53:03 73 35.628505 -74.766254 38 2 1 45° 35  
11-May-2016 14:55:58 76 35.617345 -74.740073 38 2 2 60° 75  
11-May-2016 15:40:47 95 35.692026 -74.744156 39 2 1 100° 1  
11-May-2016 15:52:49 100 35.694851 -74.769897 39 2 1 90° 15  
11-May-2016 16:08:18 106 35.685165 -74.811789 39 2 1 90° 20  
11-May-2016 16:24:34 117 35.689577 -74.828139 39 2 2 90° 40  
12-May-2016 13:56:44 30 35.555604 -74.675995 37 3 1 90° 16  
20-Jul-2016 10:37:48 21 35.473633 -74.796467 36 3 1 90° 4  
20-Jul-2016 14:21:34 58 35.848821 -74.609718 41 3 4 45° 30  
20-Jul-2016 14:47:26 67 35.758046 -74.553086 40 3 1 90° 4  
20-Jul-2016 15:23:29 79 35.701961 -74.793453 39 2 3 100° 25  
20-Jul-2016 15:49:44 86 35.616305 -74.649396 38 2 1 90° 45  
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20-Jul-2016 15:54:26 90 35.620159 -74.678029 38 2 1 90° 7  
10-Aug-2016 9:45:15 10 35.415232 -74.651861 35 3 1 90° 3  
10-Aug-2016 9:54:52 16 35.410740 -74.856517 35 2 1 90° 7  
10-Aug-2016 10:04:23 20 35.406584 -74.944822 35 2 2 100° 3  
10-Aug-2016 10:36:32 31 35.449534 -74.835930 36 2 3 60° 12  
10-Aug-2016 10:42:55 35 35.478928 -74.816545 36 2 3 100° 12  
10-Aug-2016 11:24:10 45 35.562435 -74.698614 37 3 2 60° 28  
10-Aug-2016 11:35:57 54 35.559292 -74.897721 37 3 2 90° 12  
10-Aug-2016 14:09:27 64 35.621665 -74.789742 38 3 1 90° 12  
10-Aug-2016 15:18:51 79 35.758379 -74.658529 40 3 1 90° 16  
10-Aug-2016 15:38:56 84 35.765282 -74.378965 40 3 1 90° 22  
11-Aug-2016 8:58:59 10 35.900608 -74.742692 42 2 1 90° 18  
11-Aug-2016 9:03:47 15 35.894222 -74.673056 42 2 2 100° 6  
11-Aug-2016 10:16:18 38 36.120853 -74.476147 45 1 1 45° 28  
11-Aug-2016 10:20:56 42 36.128048 -74.529440 45 1 1 90° 60  
11-Sep-2016 14:29:29 40 35.837068 -74.348722 41 4 1 100° 45  
11-Sep-2016 14:51:56 46 35.837273 -74.475531 41 4 1 90° 14  
12-Sep-2016 9:48:36 18 35.972860 -74.597093 43 2 2 100° 25  
12-Sep-2016 10:29:28 29 36.055836 -74.637831 44 2 3 100° 5  
12-Sep-2016 10:38:07 33 36.059184 -74.461430 44 2 3 90° 40  
27-Oct-2016 9:18:13 5 35.618396 -74.771810 38 2 1 90° 12  
27-Oct-2016 9:57:32 17 35.699089 -74.548408 39 3 1 90° 12  
27-Oct-2016 10:34:53 29 35.757280 -74.941602 40 3 1 90° 16  
27-Oct-2016 10:41:41 33 35.754603 -74.830978 40 3 2 90° 45  
27-Oct-2016 13:41:27 60 35.910275 -74.524409 42 4 1 90° 24  
27-Oct-2016 14:57:26 78 36.127098 -75.074706 45 4 1 100° 15  
02-Nov-2016 10:02:56 12 35.407536 -74.869685 35 3 2 100° 1  
02-Nov-2016 10:41:49 24 35.475115 -74.884554 36 2 1 90° 16  
02-Nov-2016 11:21:36 36 35.556899 -74.712916 37 2 1 45° 45  
02-Nov-2016 11:31:57 44 35.552492 -74.915997 37 2 1 90° 25  
02-Nov-2016 14:09:51 74 35.619404 -74.736401 38 1 1 70° 4  
02-Nov-2016 15:11:46 100 35.755295 -74.850638 40 1 1 90° 17  
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Figure 6. Bottlenose dolphin (Tursiops truncatus) sightings in the Cape Hatteras survey area in 
December 2016 (N=58). Symbol size indicates group size.  
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4.2.2 Atlantic spotted dolphin (Stenella frontalis)  

Seven sightings totaling 376 individuals were recorded while on effort in the Cape Hatteras 
survey area. Group size ranged from 15 to 125 individuals (mean=53.7, SD=42.5) (Table 5, 
Figure 7). This species was observed in four of eight months surveyed. One additional off-effort 
sighting occurred inside the survey area. There are two distinct forms, or ecotypes, of the 
Atlantic spotted dolphin in the western North Atlantic: a heavily spotted, larger form that typically 
occurs on the continental shelf and is most often encountered around the 200-m isobath or in 
shallower water, and a less spotted and smaller form that occurs farther offshore and around 
islands (Perrin et al. 1987, 1994). Examination of photos collected during each sighting 
suggests that both ecotypes are present within the Cape Hatteras survey area.  

Table 5. Atlantic spotted dolphin (Stenella frontalis) sightings in the Cape Hatteras survey area in 
2016. Asterisk denotes off-effort sightings. 
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8-Mar-2016 11:57:41 38 35.767769 -74.580143 40 4 3 60° 125  
20-Jul-2016 13:53:12 42 35.835383 -74.994572 41 2 3 60° 50  
20-Jul-2016 14:28:22 61 35.836423 -74.579635 41 3 1 90° 40 * 

12-Sep-2016 9:04:44 4 35.906950 -75.140172 42 3 1 90° 35  
12-Sep-2016 11:01:24 40 36.141453 -74.588563 45 3 4 100° 100  
12-Sep-2016 11:11:53 44 36.125405 -74.631275 45 3 3 120° 15  
02-Nov-2016 10:22:50 18 35.471915 -75.058017 36 2 2 120° 16  
02-Nov-2016 11:38:27 51 35.561177 -75.094562 37 2 2 60° 35  
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Figure 7. Atlantic spotted dolphin (Stenella frontalis) sightings in the Cape Hatteras survey area in 
2016 (N=8). Symbol size indicates group size. White outline denotes off-effort sightings. 
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4.2.3 Short-beaked common dolphin (Delphinus delphis)  

Four short-beaked common dolphin sightings totaling 4,565 individuals  were recorded from 
inshore of the 50-m isobath to seaward of the 1,500-m isobath (Table 6, Figure 8). Group sizes 
were highly variable; two groups had fewer than 60 animals, while the two other groups 
contained 1,000 and 3,500 individuals (mean=1,141.3, SD=1,637.4).  

Table 6. Short-beaked common dolphin (Delphinus delphis) sightings in the Cape Hatteras survey 
area in 2016.  
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08-Mar-2016 11:21:05 28 35.824015 -74.620852 41 4 4 40° 3,500  
08-Mar-2016 15:24:02 75 35.628641 -74.775626 38 3 3 60° 55  
08-Mar-2016 15:33:51 83 35.620141 -74.818595 38 3 3 120° 10  
11-May-2016 12:10:15 55 35.550182 -74.820067 37 2 1 45° 1,000  
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Figure 8. Short-beaked common dolphin (Delphinus delphis) sightings in the Cape Hatteras 
survey area in 2016 (N=4). Symbol size indicates group size.   
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4.2.4 Clymene dolphin (Stenella clymene) 

Two sightings totaling 385 individuals were recorded seaward of the 2,000-m isobath in the 
southern portion of the Cape Hatteras survey area. Two groups of 85 and 300 individuals were 
observed (mean=192.5, SD=152.0) (Table 7, Figure 9).  

Table 7. Clymene dolphin (Stenella clymene) sightings in the Cape Hatteras survey area in 2016.  
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12-May-2016 14:51:18 42 35.386402 -74.410363 35 2 4 90° 85  
02-Nov-2016 11:03:39 32 35.558448 -74.459414 37 2 2 90° 300  
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Figure 9. Clymene dolphin (Stenella clymene) sightings in the Cape Hatteras survey area in 2016 
(N=2). Symbol size indicates group size.  
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4.2.5 Risso’s dolphin (Grampus griseus) 

Risso’s dolphins were encountered twice while on effort for a total of five individuals, with one 
additional off-effort sighting of one individual. Group sizes ranged from 1 to 3 individuals 
(mean=2.0, SD=1.0) (Table 8, Figure 10). Sightings occurred at or beyond the 1,000-m isobath. 

Table 8. Risso’s dolphin (Grampus griseus) sightings in the Cape Hatteras survey area in 2016. 
Asterisk denotes off-effort sightings. 

D
at

e 

Ti
m

e 

W
ay

 P
oi

nt
 

La
tit

ud
e 

Lo
ng

itu
de

-1
 

Tr
ac

k 
N

um
be

r 

B
SS

 

A
ng

le
 o

ut
 

D
eg

re
e 

Fo
rw

ar
d 

B
es

t #
 

O
ff 

Ef
fo

rt
 (*

) 

11-May-2016 9:59:26 12 35.407067 -74.360518 35 4 1 90° 3  
11-May-2016 15:54:22 101 35.700041 -74.773654 39 2 1 90° 2  
27-Oct-2016 14:02:25 67 35.988824 -74.703305 43 4 1 90° 1 * 
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Figure 10. Risso’s dolphin (Grampus griseus) sightings in the Cape Hatteras survey area in 
December 2016 (N = 3). Symbol size indicates group size. White outline denotes off-effort sighting. 
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4.3 Whales 
4.3.1 Short-finned pilot whale (Globicephala macrorhynchus)  

Short-finned pilot whales were observed on effort 31 times for a total of 999 individuals. This 
species was seen in six of the eight months in which surveys were conducted. Group sizes 
ranged from 2 to 500 individuals (mean=31.5, SD=86.8) (Table 9). One off-effort sighting of 10 
individuals was made while in the Cape Hatteras survey area. Sightings of short-finned pilot 
whales in the western North Atlantic occur primarily near the continental shelf break (Waring et 
al. 2014, and sightings in the Cape Hatteras survey area followed this pattern. Short-finned pilot 
whales were observed from the 100-m isobath to waters greater than 2,000 m in depth (Figure 
11). The geographic extent of our survey area encompasses waters shared by both species of 
Globicephala (summarized in Waring et al. 2016). A careful examination of all photos suggests 
that all sightings were of short-finned pilot whales.  

Table 9. Short-finned pilot whale (Globicephala macrorhynchus) sightings in the Cape Hatteras 
survey area in 2016. Asterisk denotes off-effort sightings. 
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08-Mar-2016 15:18:56 71 35.619414 -74.740556 38 3 1 45° 15  
08-Mar-2016 15:25:55 79 35.624948 -74.786197 38 3 1 100° 30  
11-May-2016 14:53:03 73 35.628505 -74.766254 38 2 3 120° 16  
11-May-2016 15:01:34 81 35.628698 -74.638835 38 3 3 90° 2  
11-May-2016 15:31:41 91 35.695457 -74.664534 39 2 1 90° 18  
11-May-2016 15:45:55 99 35.698572 -74.803952 39 2 1 90° 85  
11-May-2016 16:12:14 107 35.682919 -74.789942 39 2 3 90° 20  
12-May-2016 12:35:22 5 35.767292 -74.812490 40 2 3 90° 25  
12-May-2016 12:44:10 9 35.751889 -74.785531 40 2 3 120° 15  
12-May-2016 13:43:54 26 35.553318 -74.693522 37 3 2 100° 8  
09-Jul-2016 9:26:15 9 36.038578 -74.708082 44 5 2 90° 15  
09-Jul-2016 10:25:56 22 35.901275 -74.784248 42 5 1 90° 8  
20-Jul-2016 14:01:29 47 35.826651 -74.862837 41 2 1 60° 500  
20-Jul-2016 14:08:50 52 35.827393 -74.754764 41 2 1 90° 10  
10-Aug-2016 15:08:50 75 35.751160 -74.820130 40 3 1 90° 15  
11-Aug-2016 8:53:50 5 35.906693 -74.801032 42 2 2 90° 6  
11-Aug-2016 10:30:09 45 36.124604 -74.716597 45 2 2 90° 17  
11-Aug-2016 10:34:12 49 36.117109 -74.754044 45 2 2 90° 50  
27-Oct-2016 9:26:01 7 35.617001 -74.769192 38 2 1 90° 10 * 

27-Oct-2016 10:05:16 21 35.691125 -74.599049 39 3 1 90° 4  
27-Oct-2016 10:46:17 37 35.761629 -74.770999 40 3 1 90° 16  
27-Oct-2016 10:54:19 41 35.768228 -74.607360 40 3 3 90° 11  
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27-Oct-2016 10:59:12 45 35.757904 -74.489487 40 3 2 100° 8  
27-Oct-2016 11:19:37 51 35.827873 -74.812117 41 3 2 100° 12  
02-Nov-2016 11:26:34 40 35.554665 -74.808430 37 2 1 90° 10  
02-Nov-2016 14:03:47 70 35.616718 -74.791111 38 1 1 90° 14  
02-Nov-2016 14:37:49 81 35.688038 -74.771537 39 1 3 160° 16  
02-Nov-2016 15:20:12 104 35.749853 -74.753684 40 1 2 60° 18  
02-Nov-2016 15:24:52 108 35.764113 -74.717716 40 1 3 120° 3  
02-Nov-2016 16:04:38 122 35.834404 -74.648762 41 2 1 45° 8  
02-Nov-2016 16:11:48 126 35.822476 -74.707388 41 1 1 90° 15  
02-Nov-2016 16:15:33 131 35.820557 -74.801935 41 1 2 110° 9  
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Figure 11. Short-finned pilot whale (Globicephala macrorhynchus) sightings in the Cape Hatteras 
survey area in 2016 (N=32). Symbol size indicates group size. White outlines denote off-effort 
sighting.  
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4.3.2 Cuvier’s beaked whale (Ziphius cavirostris)  

Nine sightings totaling 18 individuals occurred while on effort in the Cape Hatteras survey area, 
and this species was observed in five of the eight months in which surveys were conducted 
(Table 10, Figure 12). Group sizes ranged from single animals to as many as seven individuals. 
Sightings occurred from just inshore of the 1,000-m isobath to beyond the 2,000-m isobath.  

Table 10. Cuvier’s beaked whale (Ziphius cavirostris) sightings in the Cape Hatteras survey area in 
2016.  
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11-May-2016 9:56:55 8 35.405117 -74.342950 35 4 2 90° 1  
20-Jul-2016 10:43:11 25 35.478192 -74.726763 36 3 2 90° 7  
20-Jul-2016 14:54:37 71 35.767475 -74.657636 40 3 2 45° 1  
20-Jul-2016 15:58:56 94 35.626377 -74.763815 38 2 2 90° 2  
10-Aug-2016 11:27:41 49 35.560476 -74.764666 37 3 1 45° 1  
10-Aug-2016 16:00:38 91 35.824700 -74.790320 41 3 2 90° 1  
11-Sep-2016 10:24:32 15 35.484442 -74.697859 36 3 2 120° 1  
11-Sep-2016 13:44:34 30 35.694374 -74.588224 39 4 1 60° 2  
27-Oct-2016 9:34:13 11 35.625555 -74.553026 38 3 2 90° 2  
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Figure 12. Cuvier’s beaked whale (Ziphius cavirostris) sightings in the Cape Hatteras survey area 
in 2016 (N=9). Symbol size indicates group size.  
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4.3.3 Sperm whale (Physeter macrocephalus)  

On three occasions, sperm whales were observed—two sightings were of single whales and 
one sighting was of two individuals. All sightings were beyond the 1,000-m isobath in the 
southern portion of the Cape Hatteras survey area (Table 11, Figure 13).  

Table 11. Sperm whale (Physeter macrocephalus) sightings in the Cape Hatteras survey area in 
2016.  
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11-May-2016 15:23:37 87 35.660683 -74.420553 39 3 4 40° 1  
12-May-2016 14:43:52 41 35.395043 -74.399625 35 2 4 90° 1  
20-Jul-2016 9:34:44 5 35.340601 -74.792767 34 3 1 45° 2  
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Figure 13. Sperm whale (Physeter macrocephalus) sightings in the Cape Hatteras survey area in 
2016 (N=3). Symbol size indicates group size.  
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4.3.4 Fin whale (Balaenoptera physalus)  

Three sightings of individual fin whales were recorded beyond the 100-m isobath in the southern 
half of the Cape Hatteras survey area (Table 12, Figure 14). During both sightings on 10 
August 2016, fin whales were seen in a mixed-species association with bottlenose dolphins. 
Images from both of these fin whale sightings were analyzed and determined to be of two 
separate individuals. 

Table 12. Fin whale (Balaenoptera physalus) sighting in the Cape Hatteras survey area in 2016.  
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08-Mar-2016 12:12:07 45 35.762281 -74.744448 40 4 2 90° 1  
10-Aug-2016 10:27:48 30 35.451163 -74.824753 36 2 3 60° 1  
10-Aug-2016 14:10:17 65 35.623118 -74.790968 38 3 3 90° 1  
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Figure 14. Fin whale (Balaenoptera physalus) sightings in the Cape Hatteras survey area in 2016 
(N=3).  
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4.3.5 Gervais’ beaked whale (Mesoplodon europaeus)  

Two sighting identified as Gervais’ beaked whale were recorded—one in July (12 individuals) 
and one in August (2 individuals) (Table 13). Both sightings were in deep waters offshore of the 
1,000-m isobath (Figure 15). As part of the ongoing effort to develop species-specific 
characters for identifying beaked whales, all images of beaked whales were examined and 
compared to published works as well as to our own growing inventory of sightings. This process 
continues with each new sighting to further refine identifiable features of these species in the 
field. On 20 July 2016, images of one of the 12 individuals sighted revealed the presence of 
erupted mandibular teeth near the center of the animal’s rostrum. The placement and size of 
teeth can be used to identify beaked whales to species (Mead 1989). We compared these 
images to both published images and stranding photos for which definitive species identification 
had been established, and determined that the aerial survey images were of Gervais’ beaked 
whales. On 10 August 2016, one of the two individuals sighted also displayed erupted teeth that 
permitted this entire sighting to be identified as Gervais’ beaked whales. 

Table 13. Gervais’ beaked whale (Mesoplodon europaeus) sightings in the Cape Hatteras survey 
area in 2016.  
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20-Jul-2016 9:40:33 9 35.350404 -74.709804 34 3 4 100° 12  
10-Aug-2016 10:52:22 39 35.475640 -74.597048 36 3 2 100° 2  
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Figure 15. Gervais’ beaked whale (Mesoplodon europaeus) sightings in the Cape Hatteras survey 
area in 2016 (N=2). Symbol size indicates group size.  
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4.3.6 Kogia sp. 

On one occasion, one group of seven kogiid whales was observed seaward of the 2,000-m 
isobath. This is the largest group of kogiids that we have ever encountered during any Navy 
survey. They were classified as Kogia sp. since species-specific distinction cannot be made with 
100 percent certainty (Table 14, Figure 16).  

Table 14. Kogia sp. sighting in the Cape Hatteras survey area in 2016.  
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02-Nov-2016 15:45:52 112 35.761566 -74.454540 40 2 1 90° 7  
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Figure 16. Kogiid whale (Kogia sp.) sighting in the Cape Hatteras survey area in November 2016. 
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4.3.7 Mesoplodont beaked whale (Mesoplodon sp.)  

On one occasion, two beaked whales were observed. The individuals were determined not to be 
Cuvier’s beaked whales, but they could not be positively identified to species (Table 15, Figure 
17). Since no species identification could be established, the sighting is listed here as 
Mesoplodon sp. This sighting occurred on the 1,000-m isobath. 

Table 15. Unidentified Mesoplodon sighting in the Cape Hatteras survey area in 2016.  
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11-May-2016 15:55:43 102 35.692449 -74.758884 39 2 1 90° 2  
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Figure 17. Unidentified Mesoplodon sighting in the Cape Hatteras survey area in May 2016. 
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4.3.8 Humpback whale (Megaptera novaengliae)  

A single humpback whale was observed on-effort inside the survey area on one occasion this 
year (Table 16, Figure 18). On 8 March 2016, a single animal was observed on trackline 39 at 
the 100-m isobath. On this same day, a single off-effort sighting of a humpback whale occurred 
while transiting to the airport. Analysis of photographs demonstrated that the sightings were of 
two different individuals. Since this species has been the focus of current and past photo-
identification work in the region, all efforts were made to document any features that could aid in 
identifying the individual. Images collected from each sighting were shared with teams 
responsible for maintaining the North Atlantic Humpback Whale Catalog.  

Table 16. Humpback whale (Megaptera novaeangliae) sightings in the Cape Hatteras survey area 
in 2016. Asterisk denotes off-effort sightings. 
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08-Mar-2016 14:15:15 55 35.730777 -75.250326   4 90° 1 * 

08-Mar-2016 14:47:08 63 35.668123 -74.832240 39 3 3 110° 1  
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Figure 18. Humpback whale (Megaptera novaeangliae) sightings in the Cape Hatteras survey area 
in March 2016 (N=2). White outline denotes off-effort sighting. 
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4.4 Sea Turtles  
There were 49 sightings of sea turtles, totaling 50 individuals (Tables 17 and 18, Figures 19 
and 20). Sighting rates were negatively correlated with BSS, with rates sharply declining at BSS 
higher than 2 (Figures 21a-b). Sea turtles were recorded in five of eight months surveyed, with 
the highest number of sightings in August (Figure 21c). Loggerhead sea turtles represented the 
majority (N=46, 92 percent) of total sea turtles sighted. The only other sea turtle species 
identified in the Cape Hatteras survey area was the leatherback sea turtle (N=3, 6 percent of 
total sea turtles sighted). The remaining sighting of a single turtle could not be identified to 
species with 100 percent certainty; it is, therefore, listed as “unidentified sea turtle.” 

4.4.1 Loggerhead sea turtle (Caretta caretta)  

Sightings of loggerhead sea turtles occurred in five of eight months surveyed. All loggerhead 
sightings were single animals except for one sighting of two, for a total of 46 animals (Table 17, 
Figure 19). The vast majority of sightings were over the continental shelf and inshore of the 
1,000-m isobath in the Cape Hatteras survey area.  

4.4.2 Leatherback sea turtle (Dermochelys coriacea)  

In November three sightings of lone leatherback sea turtles were observed from inshore of the 
100-m isobaths in the Cape Hatteras survey area (Table 18, Figure 20).  

Table 17. Loggerhead sea turtle (Caretta caretta) sightings in the Cape Hatteras survey area in 
2016.  
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11-May-2016 10:39:31 18 35.405376 -75.125256 35 2 3 90° 1  
11-May-2016 12:15:30 58 35.553231 -74.895588 37 2 3 90° 1  
11-May-2016 12:18:40 59 35.552846 -75.023965 37 2 2 60° 1  
11-May-2016 12:18:41 40 35.552868 -75.025152 37 2 1 90° 1  
11-May-2016 14:39:59 47 35.620482 -75.089167 38 2 2 90° 2  
11-May-2016 14:43:17 69 35.620684 -74.962121 38 2 1 90° 1  
12-May-2016 12:32:29 3 35.758867 -74.869494 40 2 1 45° 1  
20-May-2016 9:19:22 3 36.119218 -75.085844 45 4 3 90° 1  
09-Jul-2016 9:41:48 10 36.041843 -75.060612 44 4 2 90° 1  
09-Jul-2016 9:49:19 15 35.975169 -75.077546 43 4 1 90° 1  
09-Jul-2016 10:40:35 18 35.902791 -75.093823 42 5 1 90° 1  
20-Jul-2016 13:48:37 40 35.825587 -75.125688 41 2 2 90° 1  
20-Jul-2016 13:56:50 45 35.827704 -74.957891 41 2 1 90° 1  
20-Jul-2016 14:06:30 50 35.825584 -74.804645 41 2 1 60° 1  
20-Jul-2016 15:03:25 43 35.758835 -74.957346 40 3 2 90° 1  
20-Jul-2016 16:08:56 97 35.619924 -75.099411 38 2 2 90° 1  
10-Aug-2016 9:06:02 3 35.336133 -75.101337 34 1 1 90° 1  
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10-Aug-2016 10:11:22 17 35.407132 -75.086155 35 2 2 90° 1  
10-Aug-2016 10:13:21 23 35.407384 -75.154571 35 2 2 90° 1  
10-Aug-2016 10:18:32 20 35.474350 -75.089638 36 2 1 90° 1  
10-Aug-2016 10:23:26 21 35.474621 -74.915301 36 2 2 100° 1  
10-Aug-2016 11:39:46 38 35.557827 -75.017553 37 2 2 90° 1  
10-Aug-2016 14:01:21 62 35.618860 -74.889356 38 3 2 90° 1  
10-Aug-2016 14:51:16 54 35.688630 -75.138159 39 2 1 90° 1  
11-Aug-2016 8:44:02 3 35.903177 -75.075168 42 2 1 90° 1  
11-Aug-2016 9:36:58 24 35.975078 -74.941539 43 2 1 90° 1  
11-Aug-2016 9:38:36 15 35.974898 -74.999203 43 2 2 90° 1  
11-Aug-2016 9:39:57 16 35.974817 -75.048088 43 2 1 90° 1  
11-Aug-2016 9:42:37 17 35.974584 -75.143525 43 2 1 90° 1  
11-Aug-2016 9:42:41 25 35.974551 -75.145732 43 2 1 90° 1  
11-Aug-2016 9:49:54 28 36.041911 -74.997541 44 2 1 90° 1  
11-Aug-2016 10:42:13 52 36.121242 -74.979128 45 2 1 90° 1  
27-Oct-2016 9:11:40 3 35.620675 -74.977874 38 2 1 90° 1  
27-Oct-2016 10:15:41 17 35.687310 -74.875331 39 2 2 90° 1  
02-Nov-2016 9:28:16 4 35.338560 -74.971925 34 2 1 90° 1  
02-Nov-2016 9:50:45 9 35.405409 -74.448295 35 2 2 90° 1  
02-Nov-2016 10:13:53 12 35.405761 -75.069940 35 2 1 90° 1  
02-Nov-2016 10:53:45 28 35.475919 -74.438580 36 2 2 90° 1  
02-Nov-2016 11:37:18 49 35.554464 -75.070100 37 2 1 90° 1  
02-Nov-2016 13:41:14 60 35.620405 -75.071918 38 2 1 90° 1  
02-Nov-2016 13:55:40 64 35.618592 -75.054806 38 2 2 70° 1  
02-Nov-2016 14:02:40 68 35.620925 -74.818694 38 1 1 80° 1  
02-Nov-2016 14:12:14 77 35.618468 -74.696573 38 1 3 100° 1  
02-Nov-2016 15:07:00 67 35.758331 -74.993766 40 1 1 60° 1  
02-Nov-2016 16:21:29 93 35.826522 -74.929859 41 1 1 90° 1  

 

Table 18. Leatherback sea turtle (Dermochelys coriacea) sightings in the Cape Hatteras survey 
area in 2016.  
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02-Nov-2016 14:48:35 87 35.693823 -74.876510 39 1 2 90° 1  
02-Nov-2016 14:58:23 62 35.687535 -75.108547 39 1 1 90° 1  
02-Nov-2016 16:20:48 134 35.826446 -74.903940 41 1 1 90° 1  
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Figure 19. Loggerhead sea turtle (Caretta caretta) sightings in the Cape Hatteras survey area in 
2016 (N=45). 
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Figure 20. Leatherback sea turtle (Dermochelys coriacea) sightings in the Cape Hatteras survey 
area from in 2016 (N=3). 
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Figure 21a. Total number of sea turtle sightings by BSS category in the Cape Hatteras survey area 
in 2016. 

 

Figure 21b. Sea turtle sightings per 1,000 km flown by BSS category in the Cape Hatteras survey 
area in 2016. 
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Figure 21c. Sea turtle sightings per 1,000 km surveyed and the average BSS per month in the 
Cape Hatteras survey area in 2016. 

4.5 Other Marine Vertebrate Sightings  

4.5.1 Cartilaginous Fishes (Chondrichthyes) 

There were 14 sightings of sharks, for a total of 384 individuals, recorded during the reporting 
period, largely inshore of the 1,000-m isobath (Tables 19). Of the 384 sharks observed, 211 
could be identified as hammerhead sharks (Spyhrna sp.) based on head shape, but since none 
of these sightings could be identified to species they have been included with the unidentified 
sharks. Two species of rays were identified: 31 manta rays (Table 20) and 900 cownose rays 
(Table 21). All sightings are represented in Figure 22. 

4.5.2 Other fishes 

Sixteen ocean sunfish were recorded, with the majority of sightings made offshore of the 1,000-
m isobath (Table 22, Figure 22).   
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Table 19. Shark sightings in the Cape Hatteras survey area in 2016.  
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11-May-2016 10:33:56 17 35.405772 -74.920919 35 2 1 90° 1 Hammerhead 
shark 

11-May-2016 12:24:45 62 35.545299 -75.084184 37 2 3 90° 45 Sharks 
12-May-2016 12:46:12 12 35.757970 -74.737735 40 2 2 90° 1 Shark 
10-Aug-2016 15:23:32 82 35.757265 -74.494744 40 3 1 90° 1 Shark 

27-Oct-2016 14:50:39 59 36.120128 -74.919575 45 4 1 90° 1 Hammerhead 
shark 

02-Nov-2016 13:57:30 44 35.619922 -74.984688 38 1 1 90° 1 Shark 

02-Nov-2016 13:59:06 65 35.620575 -74.922984 38 2 1 100° 1 Hammerhead 
shark 

02-Nov-2016 14:42:25 84 35.696518 -74.782093 39 1 2 90° 200 Hammerhead 
sharks 

02-Nov-2016 14:44:00 55 35.691302 -74.786302 39 2 1 90° 125 3 Groups of 
sharks 

02-Nov-2016 15:03:43 94 35.757916 -75.112082 40 1 1 90° 1 Hammerhead 
shark 

02-Nov-2016 15:03:50 95 35.757896 -75.107428 40 1 2 60° 1 Hammerhead 
shark 

02-Nov-2016 15:08:10 97 35.758281 -74.951744 40 1 1 90° 4 Hammerhead 
shark 

02-Nov-2016 16:27:17 135 35.825876 -75.150579 41 1 2 70° 1 Hammerhead 
shark 

03-Nov-2016 14:43:21 49 36.041943 -74.911378 44 4 1 100° 1 Hammerhead 
shark 
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Table 20. Manta ray (Manta birostris) sightings in the Cape Hatteras survey area in 2016.  

D
at

e 

Ti
m

e 

W
ay

 P
oi

nt
 

La
tit

ud
e 

Lo
ng

itu
de

-1
 

Tr
ac

k 
N

um
be

r 

B
SS

 

A
ng

le
 o

ut
 

D
eg

re
e 

Fo
rw

ar
d 

B
es

t #
 

 

09-Mar-2016 15:34:23 64 35.403382 -74.877536 35 4 1 100° 1  
11-May-2016 14:42:16 49 35.620650 -75.001321 38 2 1 90° 1  
20-May-2016 10:27:03 16 35.974360 -74.763110 43 5 2 90° 1  
20-Jul-2016 14:18:03 55 35.825873 -74.693336 41 3 2 90° 1  
10-Aug-2016 10:24:24 27 35.474783 -74.880079 36 2 3 90° 1  
10-Aug-2016 15:53:39 89 35.827457 -74.575852 41 3 2 110° 1  
10-Aug-2016 16:04:51 70 35.827522 -74.864179 41 3 2 100° 1  
11-Aug-2016 9:57:33 31 36.042038 -74.709698 44 2 1 90° 1  
11-Aug-2016 9:58:55 23 36.041872 -74.658562 44 2 2 90° 1  
11-Aug-2016 9:59:40 32 36.041866 -74.630926 44 2 2 90° 2  
11-Aug-2016 10:00:11 33 36.041827 -74.611110 44 2 1 90° 4  
11-Aug-2016 10:00:19 24 36.041794 -74.605943 44 2 2 90° 6  
11-Aug-2016 10:02:00 25 36.041683 -74.543002 44 2 1 90° 1  
11-Aug-2016 10:28:33 32 36.121577 -74.694327 45 1 3 90° 1  
11-Aug-2016 10:36:57 38 36.122183 -74.790404 45 2 3 90° 1  
11-Sep-2016 13:52:37 28 35.690544 -74.752556 39 3 2 90° 1  
12-Sep-2016 10:02:14 15 35.978271 -74.900873 43 3 1 90° 2  
27-Oct-2016 11:22:31 36 35.825839 -74.850283 41 3 1 90° 1  
27-Oct-2016 14:29:16 73 36.043931 -74.836769 44 4 1 90° 1  
02-Nov-2016 13:40:26 59 35.620300 -75.101917 38 2 1 90° 1  
02-Nov-2016 14:51:49 59 35.687740 -74.981100 39 1 1 90° 1  

 

Table 21. Cownose ray (Rhinoptera bonasus) sighting in the Cape Hatteras survey area in 2016.  
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11-May-2016 16:33:51 71 35.686720 -75.097410 39 3 2 90° 900  
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Figure 22. Manta ray (Manta birostris), cownose ray (Rhinoptera bonasus), ocean sunfish (Mola 
mola), and shark sightings in the Cape Hatteras survey area in 2016 (N=66).  
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Table 22. Ocean sunfish (Mola mola) sightings in the Cape Hatteras survey area in 2016. 
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08-Mar-2016 9:45:02 7 36.042163 -74.586451 44 4 1 90° 1  
09-Jul-2016 9:50:58 16 35.975446 -75.012726 43 4 1 90° 1  
27-Oct-2016 10:12:37 16 35.687335 -74.751453 39 2 2 90° 2  
27-Oct-2016 10:28:36 27 35.758757 -75.051527 40 3 2 90° 1  
02-Nov-2016 13:40:19 58 35.620298 -75.106283 38 2 1 90° 1  
02-Nov-2016 14:54:04 90 35.688493 -75.038447 39 1 3 120° 1  
02-Nov-2016 14:58:45 63 35.687521 -75.122081 39 1 1 90° 1  
02-Nov-2016 15:06:48 96 35.758330 -75.000477 40 1 3 100° 1  
02-Nov-2016 15:09:20 98 35.758421 -74.909599 40 1 2 60° 1  
02-Nov-2016 15:18:34 70 35.758611 -74.787521 40 1 1 90° 1  
02-Nov-2016 15:27:38 75 35.758407 -74.666991 40 1 1 90° 2  
02-Nov-2016 16:13:22 90 35.826783 -74.762946 41 1 1 90° 1  
02-Nov-2016 16:13:31 129 35.826661 -74.767929 41 1 1 90° 1  
03-Nov-2016 14:15:10 45 36.121943 -74.711921 45 4 1 90° 1  

 

4.6 Vessel Sightings 

4.6.1 Commercial 

A total of 32 commercial (tankers, car carriers, cargo vessels, and tugs with barges), fishing, 
and research vessels was observed in the Cape Hatteras survey area (Table 23, Figure 23).  

Table 23. Commercial vessel sightings in the Cape Hatteras survey area in 2016.  
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08-Mar-2016 12:15:09 46 35.770806 -74.747477 40 4 2 90° 1 Commercial 
fishing vessel 

08-Mar-2016 12:20:02 49 35.757501 -74.824094 40 3 3 90° 2 Commercial 
fishing vessels 

08-Mar-2016 16:05:02 94 35.554619 -74.552584 37 3 4 40° 1 Cargo vessel 
09-Mar-2016 15:37:30 66 35.410817 -74.986188 35 5 2 45° 1 Cargo vessel 
11-May-2016 9:28:12 3 35.338931 -75.025108 34 3 3 40° 1 Cargo vessel 
11-May-2016 14:48:09 71 35.615122 -74.780805 38 2 2 20° 1 Cargo vessel 
20-May-2016 9:31:30 5 36.120700 -74.655965 45 5 2 45° 1 Cargo vessel 
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20-May-2016 10:48:14 20 35.905194 -74.607631 42 5 2 45° 1 Tanker 
11-Jun-2016 13:22:53 6 35.410163 74.941287 35 5 4 70° 1 Car carrier 
11-Jun-2016 14:29:25 19 35.550231 75.139585 37 5 4 90° 1 Cargo vessel 
09-Jul-2016 8:53:09 3 36.121366 -74.998083 45 4 2 60° 1 Tanker 

09-Jul-2016 10:23:16 20 35.903157 -74.754876 42 5 4 60° 1 NOAA Research 
Vessel 

20-Jul-2016 15:28:37 51 35.687496 -74.669527 39 3 1 90° 1 Cargo vessel 
20-Jul-2016 15:31:34 52 35.687648 -74.562889 39 3 2 60° 1 Trawler 
10-Aug-2016 11:39:55 39 35.557643 -75.022935 37 2 1 60° 1 Tug and Barge 
10-Aug-2016 14:28:03 70 35.686533 -74.353593 39 3 1 90° 1 Cargo vessel 

11-Sep-2016 13:16:08 26 35.621631 -75.066318 38 4 3 60° 1 Commercial 
fishing vessel 

11-Sep-2016 14:08:02 36 35.763158 -75.067417 40 3 3 40° 1 Commercial 
fishing vessel 

12-Sep-2016 9:56:14 21 35.978873 -74.672680 43 2 3 90° 1 Commercial 
fishing vessel 

12-Sep-2016 9:57:49 22 35.978342 -74.733724 43 2 1 90° 1 Commercial 
fishing vessel 

12-Sep-2016 9:59:19 24 35.978148 -74.790809 43 3 1 90° 1 Commercial 
fishing vessel 

12-Sep-2016 10:45:52 24 36.048795 -74.343847 44 2 3 90° 1 Commercial 
fishing vessel 

27-Oct-2016 10:43:31 25 35.758415 -74.788657 40 3 4 90° 1 Commercial 
fishing vessel 

27-Oct-2016 14:23:42 53 36.043469 -75.058895 44 4 2 90° 1 Commercial 
fishing vessel 

27-Oct-2016 14:26:11 54 36.043601 -74.959601 44 4 3 45° 1 Commercial 
fishing vessel 

27-Oct-2016 14:33:46 56 36.043954 -74.658030 44 4 4 90° 1 Tanker 
27-Oct-2016 14:34:19 74 36.043720 -74.635788 44 4 3 60° 1 Cargo vessel 
02-Nov-2016 15:28:58 77 35.758371 -74.616186 40 2 2 45° 1 Car carrier 

03-Nov-2016 14:08:18 28 36.121719 -74.996695 45 3 4 40° 1 Commercial 
fishing vessel 

03-Nov-2016 14:35:19 32 36.042068 -74.608211 44 4 4 60° 1 Commercial 
fishing vessel 

03-Nov-2016 14:46:33 34 36.041855 -75.029268 44 4 4 40° 1 Commercial 
fishing vessel 

 



DoN | Aerial Surveys for Protected Marine Species in the Cape Hatteras Region:  
2016 Annual Progress Report 

 

August 2017 | 53 

 

Figure 23. Commercial vessel sightings in the Cape Hatteras survey area in 2016 (N=31).  
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4.6.2 Military Vessels  

Five military vessels were observed in the Cape Hatteras survey area (Table 24, Figure 24). 

Table 24. Military vessel sightings in the Cape Hatteras survey area in 2016.  
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11-Jun-2016 13:09:27 6 35.409788 -74.440291 35 5 4 45° 1 Military 
20-Jul-2016 14:19:07 56 35.826240 -74.655756 41 3 4 60° 1 Military 
20-Jul-2016 15:01:23 74 35.759182 -74.869922 40 3 4 60° 1 Military 
03-Nov-2016 14:15:39 46 36.121859 -74.691526 45 4 4 90° 1 Military 
03-Nov-2016 14:38:12 33 36.042033 -74.717927 44 4 4 40° 1 Military 
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Figure 24. Military vessel sightings in the Cape Hatteras survey area in 2016 (N=5).  
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4.6.3 Other Vessels  

A total of 224 other vessels was recorded in the Cape Hatteras survey area (Table 25, Figure 
25). Other than five sailboats and two yachts, all other vessel sightings were categorized as 
recreational sport-fishing vessels.  

Table 25. Other vessel sightings in the Cape Hatteras survey area in 2016.  
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08-Mar-2016 12:18:59 43 35.760288 -74.784199 40 4 2 90° 1 Recreational 
fishing vessel 

08-Mar-2016 14:26:11 58 35.688758 -74.998412 39 2 4 60° 6 Recreational 
fishing vessels 

08-Mar-2016 14:29:40 60 35.688908 -74.852783 39 3 3 60° 2 Recreational 
fishing vessels 

08-Mar-2016 15:42:38 63 35.618794 -75.042362 38 3 3 60° 1 Recreational 
fishing vessel 

08-Mar-2016 15:58:42 69 35.554363 -74.816884 37 4 3 90° 3 Recreational 
fishing vessels 

11-May-2016 9:30:42 4 35.338551 -74.927723 34 3 1 90° 1 Recreational 
fishing vessel 

11-May-2016 10:33:21 16 35.405881 -74.899713 35 2 3 45° 2 Recreational 
fishing vessels 

11-May-2016 10:34:06 19 35.405783 -74.927161 35 3 1 100° 1 Recreational 
fishing vessel 

11-May-2016 12:01:36 49 35.553367 -74.770190 37 4 3 40° 6 Recreational 
fishing vessels 

11-May-2016 14:40:32 48 35.620485 -75.067771 38 2 2 60° 1 Recreational 
fishing vessel 

11-May-2016 14:46:15 70 35.620839 -74.848218 38 2 4 40° 13 Recreational 
fishing vessels 

12-May-2016 12:54:05 8 35.758516 -74.615650 40 2 4 90° 3 Recreational 
fishing vessels 

12-May-2016 12:54:20 16 35.758531 -74.607436 40 3 3 90° 3 Recreational 
fishing vessels 

12-May-2016 13:11:31 21 35.826371 -74.552346 41 3 2 90° 2 Recreational 
fishing vessels 

20-May-2016 10:17:42 13 35.972936 -75.104600 43 4 2 45° 1 Yacht 

20-May-2016 10:53:20 21 35.905116 -74.831145 42 5 4 45° 2 Recreational 
fishing vessels 

11-Jun-2016 12:46:48 3 35.341567 75.007596 34 5 1 120° 1 Recreational 
fishing vessel 

11-Jun-2016 13:35:29 10 35.481371 75.012149 36 5 1 120° 2 Recreational 
fishing vessels 

11-Jun-2016 13:37:15 10 35.481422 -74.940978 36 5 2 90° 1 Recreational 
fishing vessel 

11-Jun-2016 13:37:56 11 35.481603 74.913439 36 5 3 90° 3 Recreational 
fishing vessels 

11-Jun-2016 14:27:48 17 35.550366 -75.079797 37 6 3 90° 7 Recreational 
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fishing vessels 

09-Jul-2016 8:58:16 5 36.121707 -74.796699 45 5 4 60° 1 Recreational 
fishing vessel 

20-Jul-2016 10:33:02 19 35.474804 -74.856063 36 3 3 90° 18 Recreational 
fishing vessels 

20-Jul-2016 10:33:44 14 35.474706 -74.828842 36 3 2 90° 2 Recreational 
fishing vessels 

20-Jul-2016 11:22:23 33 35.554311 -74.804426 37 3 1 90° 1 Recreational 
fishing vessel 

20-Jul-2016 15:06:53 45 35.758541 -75.106360 40 2 2 90° 2 Recreational 
fishing vessels 

20-Jul-2016 15:12:16 48 35.687163 -75.106916 39 2 1 90° 1 Recreational 
fishing vessel 

10-Aug-2016 9:39:20 8 35.407584 -74.633214 35 3 1 90° 1 Recreational 
fishing vessel 

10-Aug-2016 11:30:51 52 35.554099 -74.838959 37 3 2 90° 4 Recreational 
fishing vessels 

10-Aug-2016 14:01:21 45 35.618849 -74.888912 38 3 3 90° 1 Recreational 
fishing vessel 

10-Aug-2016 14:43:20 53 35.689180 -74.840304 39 2 3 90° 1 Recreational 
fishing vessel 

11-Aug-2016 8:47:52 4 35.903511 -74.936588 42 2 3 60° 1 Recreational 
fishing vessel 

11-Aug-2016 8:47:58 3 35.903548 -74.932958 42 2 3 60° 1 Recreational 
fishing vessel 

11-Aug-2016 8:56:25 8 35.902078 -74.776295 42 2 3 60° 3 Recreational 
fishing vessels 

11-Aug-2016 9:01:38 13 35.905178 -74.724738 42 2 2 90° 2 Recreational 
fishing vessels 

11-Aug-2016 9:52:04 29 36.042043 -74.915935 44 2 1 90° 1 Recreational 
fishing vessel 

11-Aug-2016 9:56:24 22 36.042123 -74.752478 44 2 2 60° 2 Recreational 
fishing vessels 

11-Aug-2016 9:56:42 30 36.042164 -74.741035 44 2 3 60° 8 Recreational 
fishing vessels 

11-Aug-2016 10:29:15 33 36.121615 -74.718857 45 1 3 90° 6 Recreational 
fishing vessels 

11-Sep-2016 9:25:57 3 35.340408 -74.943733 34 3 2 60° 2 Recreational 
fishing vessels 

11-Sep-2016 9:26:15 3 35.340255 -74.931845 34 3 2 90° 1 Recreational 
fishing vessel 

11-Sep-2016 9:27:29 4 35.341253 -74.882635 34 3 4 70° 9 Recreational 
fishing vessels 

11-Sep-2016 10:00:05 10 35.410577 -74.850660 35 3 4 40° 8 Recreational 
fishing vessels 

11-Sep-2016 10:00:33 6 35.410566 -74.866206 35 3 3 90° 2 Recreational 
fishing vessels 
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11-Sep-2016 10:19:52 9 35.481578 -74.847550 36 3 2 90° 7 Recreational 
fishing vessels 

11-Sep-2016 10:20:16 13 35.481616 -74.831723 36 3 2 60° 3 Recreational 
fishing vessels 

11-Sep-2016 10:53:02 20 35.550831 -74.717149 37 3 3 90° 1 Recreational 
fishing vessel 

11-Sep-2016 10:54:45 14 35.550730 -74.774484 37 3 4 90° 2 Recreational 
fishing vessels 

11-Sep-2016 10:56:18 15 35.550830 -74.825328 37 3 2 90° 2 Recreational 
fishing vessels 

11-Sep-2016 11:00:38 21 35.551127 -74.966668 37 3 3 60° 1 Recreational 
fishing vessel 

11-Sep-2016 13:55:29 33 35.690612 -74.862532 39 4 3 90° 2 Recreational 
fishing vessels 

11-Sep-2016 14:12:58 31 35.763569 -74.870314 40 3 1 90° 1 Recreational 
fishing vessel 

12-Sep-2016 9:43:36 12 35.978035 -74.433594 43 2 2 90° 2 Recreational 
fishing vessels 

12-Sep-2016 10:23:14 18 36.050249 -74.752673 44 3 4 90° 1 Recreational 
fishing vessel 

12-Sep-2016 11:16:34 47 36.123651 -74.694483 45 3 1 90° 1 Recreational 
fishing vessel 

27-Oct-2016 9:08:20 3 35.619844 -75.107056 38 2 4 90° 1 Sailboat 

27-Oct-2016 9:16:27 4 35.620362 -74.798029 38 2 3 45° 1 Recreational 
fishing vessel 

27-Oct-2016 10:22:22 18 35.687048 -75.138402 39 2 3 90° 1 Yacht 

27-Oct-2016 14:26:46 72 36.043571 -74.936314 44 4 1 60° 1 Recreational 
fishing vessel 

27-Oct-2016 14:28:10 55 36.043655 -74.880024 44 4 1 90° 1 Recreational 
fishing vessel 

02-Nov-2016 9:26:12 3 35.338239 -75.049616 34 2 4 40° 1 Recreational 
fishing vessel 

02-Nov-2016 9:28:30 3 35.338565 -74.962911 34 2 2 90° 1 Sailboat 
02-Nov-2016 9:31:51 5 35.339066 -74.837240 34 3 4 90° 2 Sailboat 
02-Nov-2016 10:20:02 15 35.474997 -75.119120 36 2 2 45° 2 Sailboat 
02-Nov-2016 10:36:41 20 35.475926 -74.922429 36 2 2 90° 1 Sailboat 

02-Nov-2016 10:44:33 27 35.476179 -74.794673 36 2 4 90° 25 Recreational 
fishing vessels 

02-Nov-2016 11:25:27 29 35.553459 -74.793349 37 2 3 90° 11 Recreational 
fishing vessels 

02-Nov-2016 14:02:53 47 35.620872 -74.810579 38 1 2 90° 10 Recreational 
fishing vessels 

02-Nov-2016 14:59:10 64 35.687225 -75.136855 39 1 3 90° 3 Recreational 
fishing vessel 
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Figure 25. Other vessel sightings in the Cape Hatteras survey area in 2016 (N=69).  
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