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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 Navy range complexes along the Atlantic coast. This program began in 2007, with
baseline aerial and vessel surveys and a passive acoustic monitoring program in Onslow Bay, North
Carolina and has since expanded to include study areas off Jacksonville, Florida and Cape Hatteras,
North Carolina. In Onslow Bay, six years of monitoring have 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. More than four 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 three years of surveys have provided preliminary
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 between January and December 2013.
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Summary of JAX Aerial Surveys
This document is an annual progress report to the U.S. Department of the Navy on aerial surveys
conducted in the offshore waters of Jacksonville, Florida between January 2013 and December 2013.
The goal was to survey the entire site (10 tracklines) twice per calendar month, which was achieved in
May where 20 tracklines were flown and September where 23 tracklines were flown. In March, 10
tracklines were flown, followed by 12 in June and 8 in October. During the months of January
February, April, July, August, November and December of 2013 no surveys were conducted due to
unfavorable weather conditions or complications with aircraft. A total of 73 tracklines covering 5913km
were surveyed across five months.
A total of 100 sightings of 915 cetaceans were recorded while on effort in the study area (Table
1a, Figure 1). Four species of cetaceans were observed while on effort including: bottlenose dolphins
(Tursiops truncatus; 54 sightings of 309 individuals), Atlantic spotted dolphins (Stenella frontalis; 34
sightings of 503 individuals), Risso’s dolphins (Grampus griseus; six sightings of 71 individuals),
pantropical spotted dolphins (Stenella attenuata; one sighting of 25 individuals). During five sightings
(totaling seven individuals) dolphin species identity could not be established with 100 percent certainty
(i.e. “unidentified delphinids”). Two off effort sightings, one of short-finned pilot whales (Globicephala
macrorhynchus) and one of bottlenose dolphins, were observed just offshore of the survey site while
transiting between tracklines. These off effort sightings are included in the individual species sighting
maps and tables but are excluded from all other calculations. Cetacean sighting rates varied across
months with peaks in May and September.
A total of 301 sea turtles were recorded during the study period. Of these turtle sightings, 270
were identified as loggerheads (Caretta caretta), 16 as leatherbacks (Dermochelys coriacea), and 15 as
“unidentified sea turtles” (Tables 9 and 10, Figure 12 and 13). Sea turtles were detected during each day
of survey effort, with higher abundances observed in May and September (Figures 11a-c).
As has been demonstrated in our earlier reports and in other aerial survey studies, sightings drop
off dramatically as the Beaufort Sea State increases (e.g. Gómez de Segura et al. 2006, DeMaster et al.
2001, McAlarney et al. 2011). Effort corrected cetacean and sea turtle sightings were higher in sea
states of 1 or 2 than in sea states > 3 (Figures 4b & 11b).
In addition to cetaceans and sea turtles, other pelagic marine vertebrates, including ocean sunfish
and multiple species of sharks and rays, were observed (Tables 11-14, Figure 14). Military, commercial,
and recreational vessel traffic was also recorded inside the survey area (Tables 15-17, Figures 15-17).

Methodology
Survey design and logistics
The Jacksonville offshore survey area consists of ten 86 km long tracklines spaced 7.4km apart
covering 5727km² (Table 2, Figure 2). The site is located offshore of the primary calving grounds for
the highly endangered North Atlantic right whale (Eubalaena glacialis), which is located off the coast of
the southeastern US (reviewed in Waring et al. 2010, but see Foley et al. 2011). Aerial Early Warning
System (EWS) surveys have been conducted in northern Florida and southern Georgia for the past 16
years to warn 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 offshore 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 has resulted
in a number of ancillary right whale sightings that have helped augment inshore activity.
Safety and communication protocols for transiting through the EWS areas were established in
January 2009 when offshore survey effort began. The offshore survey team talked with researchers
from the Florida Wildlife Service prior to the start of EWS surveys. The protocols outlined included
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 1000m altitude for the offshore survey plane while
transiting through the EWS area between December and March. The protocols also established the
9.3km (5 nm) “buffer zone” between the western margin of the offshore survey area and the eastern
margin of the EWS surveys (Figure 2). We have maintained these safety and communication protocols
throughout the reporting period.
All aerial surveys were based out of the local Fixed-base Operator (FBO) in Fernandina Beach,
Florida. Prior to an aerial survey, pilots with Orion aviation would contact SeaLord at FACFASJAX in
Jacksonville, Florida, to get event codes for passage out of and into U.S. territorial waters.

Results
A total of 73 tracklines comprising 5913km were surveyed during the 12 month reporting period
from January 2013 through December 2013. Minimum coverage of ten tracklines was achieved in four
of 12 months, and in October eight tracklines were flown. Unfavorable survey conditions and
complications with the planes precluded surveys from being conducted during the other seven months
(Table 3).
An average Beaufort Sea State (BSS) value was calculated each survey month to compare
conditions across time. The average was calculated by taking the distance flown at each sea state
multiplied by the BSS number (i.e. BSS 1 distances would be multiplied by 1). These values were
summed and divided by the total distance flown that month. Survey effort was terminated when BSS
values persisted above a 4. Survey conditions ranged from a BSS 0 to 4, with the majority of the
surveys flown in a BSS 2 (49.5%) (Figures 3a-c). Cetacean sighting rates dropped off dramatically at
sea state greater than 2. Lower sighting rates in BSS 0 and 1 is likely a result of limited survey time
spent in these conditions rather than decreased detection of cetaceans (Figures 4a-c).
The mean sighting distance for all cetacean sightings was 0.72km with greater than 75% of
sightings occurring within 1km of the trackline (Figure 5a). The mean sighting distance varied less than
0.15km across the BSS values recorded (Figure 5b). Average sighting distances were calculated after
removing a single outlier (1.94km from trackline), which was defined as a value in excess of three
standard deviations from the mean.

Marine Mammal Sightings
A total of 100 sightings of 915 individual cetaceans, representing four species, were observed
while on effort during the reporting period. There were no endangered species encountered inside the
study area during this reporting period. All identified species encountered are listed below in order of
decreasing number of sightings (i.e. most commonly sighted species first). While the only sighting of
short-finned pilot whales this year occurred while off effort, this species is included here as it has been
observed inside the range during previous year. Total number of individuals is based upon the best
estimate of group size. Information on individual sighting summaries are in Appendix C. Daily
sightings are summarized in Appendix D.

Bottlenose dolphin (Tursiops truncatus) (Table 4, Figure 6)
Bottlenose dolphins were the most frequently encountered cetacean (54 sightings for a total of
309 individuals). While group size ranged from 1 to 20 (mean=5.7), 89% of sightings contained 10 or
fewer individuals. Based on the distance from shore (e.g. greater than 34 km), the bottlenose dolphins
observed in this study are most likely of the offshore ecotype (Torres et al. 2003). Genetic analysis of
biopsy samples (n=16) collected inside the survey area confirm that all dolphins sampled belong to the
offshore ecotype (Swaim et al. 2013). Bottlenose dolphins were encountered throughout the study area
and there was no obvious relationship between group size and bathymetry (Figure 6). This species was
encountered during each month surveyed. The current best estimate of offshore bottlenose dolphins in
the Western Atlantic Ocean, between central Florida and Canada, is 81588 (CV=0.17) (NOAA Stock
Assessment Report; Waring et al. 2008). The status of the offshore bottlenose dolphins stock in the
Northwest Atlantic is unknown (Waring et al. 2008).

Atlantic spotted dolphin (Stenella frontalis) (Table 5, Figure 7)
The Atlantic spotted dolphin was the second most frequently sighted, and numerically most
abundant, species encountered in the survey area and were seen in every month surveyed (34 sightings
for a total of 503 individuals). Group size ranged from 1 to 58 (mean=14.8). This species was
encountered predominantly in shallow water over the continental shelf (Figure. 7). There are two
distinct forms, or ecotypes, of the Atlantic spotted dolphin in the western North Atlantic: a heavily
spotted form that typically occurs on the continental shelf and is most often encountered at or within the
200m isobath, and a less spotted, smaller form that occurs further offshore and around deep island
archipelagoes (Perrin et al. 1987, 1994). It is likely, based upon the features observed, that the spotted
dolphins seen during the present study belong to the continental shelf variety. The abundance estimate
for S. frontalis (both the inshore and the offshore forms) in the western North Atlantic is 26798
(CV=0.66) and was determined by aerial and vessel observations; the status of the stock(s) is/are
unknown (Waring et al. 2012).

Risso’s dolphin (Grampus griseus) (Table 6, Figure 8)
This species was encountered six times for a total of 71 individuals (Figure 8). Group size for
this species ranged from 6 to 19 individuals (mean=11.8). Risso’s dolphins were recorded in four of the
five months surveyed, and were only observed in deeper, offshore waters. Risso’s dolphin have been
found along the mid-Atlantic continental shelf edge year round, with some movement north during
spring, summer and fall, and into the mid-Atlantic bight during winter (Waring et al. 2011). The best
available estimate for Risso’s dolphins, based on results from US Atlantic surveys conducted in 2011, is
15197 (CV=0.55) (Waring et al. 2012). The status of this species in the western Atlantic is unknown
(Waring et al. 2012).

Pantropical spotted dolphin (Stenella attenuata) (Table 7, Figure 9)
A single sighting of a group of 25 pantropical spotted dolphins occurred beyond the 500m
isobath in the month of September, and represents the first sighting of this species since our surveys
began in 2009. The best available abundance estimate for this species is 4439 (CV=0.49) based upon
combined estimates of two vessel based surveys conducted in 2004. The status of pantropical spotted
dolphins in the western U.S. Atlantic is currently unknown (Waring et al. 2007).

Short-finned pilot whale (Globicephala macrorhynchus) (Table 8, Figure 10)
A single, off effort sighting of a group of ten short-finned pilot whales were encountered while
transiting between tracklines one and two. Sightings of pilot whales in the western North Atlantic occur
primarily near the continental shelf break (Waring et al. 2010) as is the case with our sightings (Figure
9). The difficulty of differentiating short-finned and long-finned pilot whales (Globicephala melas) at
sea, NMFS reports stock numbers and status as Globicephala spp. (Waring et al. 2011). The abundance
estimate of Globicephala spp. (24674, CV=0.45) is based upon shipboard surveys along the outer
continental shelf of the U.S. Atlantic between Florida and Maryland in 2004 (Waring et al. 2010).
These estimates were combined with spatial distribution analysis as well as genetic analyses to generate
the current value of 24674. The status of short-finned pilot whales in the U.S. Atlantic is currently
unknown (Waring et al. 2011).

Sea Turtles (Tables 9 and 10, Figures 11a – 13)
A total of 301 sea turtles were observed during the reporting period. Sighting rates were
negatively correlated with Beaufort Sea State, with rates declining at higher sea states (Figure 12b). Sea
turtles were observed every day of survey effort with the highest sighting rates occurring in May and
September (Figure 12c). Observation rates ranged from a low of 17.36 /1000km flown in March to
65.79 /1000km in September (Figure 12c). Loggerhead sea turtles (Caretta caretta) constituted the
majority of sea turtle sightings (89.7%), followed by leatherback sea turtles (Dermochelys coriacea)
(5.3%). Turtles labeled as unidentified were typically either of small size, submerged, or too far away
for the observers to make an accurate identification to species (accounted for 4.9% of sightings). Sea
turtle species are listed below in order of decreasing number of sightings (i.e. most commonly sighted
species first).

Loggerhead sea turtle (Caretta caretta) (Table 9, Figure 12)
A total of 270 loggerhead sea turtles were observed and this species was encountered on every
day of survey effort. Loggerheads were predominantly recorded in the shallower waters over the
continental shelf, although a small number of individuals occurred beyond the shelf break (Figure 12).
For management purposes, loggerheads along the U.S. Atlantic east coast fall into the Northwest
Atlantic Ocean distinct population segment (DPS), which is separated into five separate recovery units
(NOAA 2011). The Northern Recovery Unit (defined as loggerheads originating from nests between
southern VA through the FL/GA border) is currently listed as threatened under the Endangered Species
Act (NMFS 2008).

Leatherback sea turtle (Dermochelys coriacea) (Table 10, Figure 13)
A total of 16 leatherback sea turtles were recorded inshore of the 50m shelf break. This species
was observed in four of the five months surveyed (absent in March). The most recent population
estimates for the North Atlantic is a range of 34,000 to 94,000 adult leatherbacks (Turtle Expert
Working Group 2007). Leatherback nesting beaches in the Atlantic, as well as worldwide, have
experienced severe to moderate declines over the past several decades and this species is listed as
endangered under the Endangered Species Act (NMFS 1992).

Pelagic bony fishes Osteichthyes (Table 11, Figure 14).
Three ocean sunfish (Mola mola) were recorded over the continental shelf in May and June.

Cartilaginous Fishes Chondrichthyes (Tables 12-14, Figure 14).
Nine manta rays (Manta birostris) occurred throughout the survey site with 55% of sightings
occurring in May (Table 12). A single great white shark (Carcharodon carcharias) was recorded in
March over the continental shelf break (Table 13). A total of 29 unidentified sharks were recorded
during the reporting period (Table 14). Sharks were seen throughout the study period with no
discernable spatial or temporal trends.

Vessel Sightings
Commercial (Table 15, Figure 15)
A total of seven commercial vessels (e.g. tankers, car carriers, and container vessels) were
observed in the study site.

Military (Table 16, Figure 16)
A total of four U.S. military vessels were seen during the reporting period.

Other Vessels (Table 17, Figure 17)
A total of 94 other vessels were recorded in the survey area with all classified as recreational
fishing vessels.
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