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ABSTRACT. — Based on museum and stranding records, leatherback turtles (Dermochelys coriacea)
were previously considered a rare migrant in South Carolina nearshore waters with only 9
recorded prior to 1980. In 1989, leatherback sightings increased, both alive and dead, in large
numbers. From 1980 to 2003, 141 leatherback carcasses stranded. These leatherback strandings
were highly seasonal, with a major peak in spring and a minor peak in fall. Based on 23
necropsies, there were 7 males and 16 females (1:2.3). From 1994 to 2003, during April-June, 1131
live leatherbacks (0.04 per km) were observed during 50 nearshore aerial surveys flown parallel to
the South Carolina coast. The highest concentration during a single flight was in May 2002, with
175 leatherbacks seen over 605 km of transect line or 0.29 per km. Leatherbacks were not
randomly or uniformly distributed, but had a contagious (clumped) distribution. Numbers
observed varied significantly between inner and outer transect lines, among years, and among
flights within a year. These lines of evidence demonstrate the recent occurrence, spatial
distribution, and temporal variability of leatherbacks in South Carolina nearshore waters.
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Leatherback turtles (Dermochelys coriacea), travers-
ing entire ocean basins, are the most itinerant of the sea
turtle species (Pritchard 1976; Carr and Meylan 1984;
Girondot and Fretey 1996; James et al. 2005). Leather-
backs are protected as Endangered in US waters by the
Endangered Species Act (16 USC 1531-1543) and are
classified as Critically Endangered worldwide (Interna-
tional Union for the Conservation of Nature and Natural
Resources 2004). The biology of nesting females is better
known, while foraging habitats and migratory movements
are poorly understood. Information on the leatherback’s
biology while at sea can be obtained from stranded
animals, tag recoveries, fishery bycatch data, aerial
surveys, and satellite telemetry.

Previous pelagic aerial surveys in the Atlantic
documented low numbers of leatherbacks on the conti-
nental shelf. They were seen off northeast Florida during
February, off the mid-Atlantic states and in northern
waters off New England and Nova Scotia in summer and
fall (June-November; Thompson and Shoop 1983; Shoop
and Kenney 1991; Epperly et al. 1995).

In South Carolina, the Charleston Museum’s historical
records (established in 1773) indicate that leatherback
strandings and sightings prior to 1980 were rare events
(n=9). The earliest was a specimen from 1853 that is
mounted and still on display. There were 2 records from
the 1930s (including DeSola and Abrams 1933), 2 from

the 1950s (including Schwartz 1954), 1 from the 1960s,
and 3 from the 1970s (including Pritchard 1976). The most
recent record in the museum’s file was in 1975, which
predated establishment of the South Carolina Sea Turtle
Stranding and Salvage Network (STSSN) in 1980.

Baldwin and Lofton (1940) began the sea turtle
program at the Cape Romain National Wildlife Refuge in
the late 1930s, and refuge personnel have been active on
those beaches up to the present. Any sightings of
leatherback strandings or occurrences in nearshore waters
within the refuge would have been recorded in their annual
reports. Ulrich (1978) monitored strandings in South
Carolina during 1976 and 1977, but coverage was not
statewide. Ulrich recorded 124 and 123 sea turtle
carcasses, respectively, but no leatherbacks were noted.
Between 1912 and 1915, shrimp fishermen used otter
trawls—which became the standard gear—and by the
1930s, these devices accounted for approximately 90% of
the catch (McKenzie 1974). This fishery would have
resulted in strandings had leatherbacks been present. These
historical records suggest leatherbacks rarely visited the
South Carolina coast before the 1980s.

Recently, however, leatherbacks have been observed
in Georgia and South Carolina nearshore waters (out to 5.6
km) from March to May and April to June, respectively
(M. Harris, pers. comm., 1993, this study). Using several
lines of evidence, we describe the historical and recent
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occurrence, spatial distribution, and temporal variability of
leatherbacks in South Carolina nearshore waters.

METHODS

Strandings. — In 1980, the South Carolina STSSN
was established. Beaches (developed and undeveloped)
were monitored daily for strandings during patrols (May—
October) for loggerhead nesting and hatchling emergence.
On developed beaches without loggerhead nesting surveys,
stranded turtles were reported by the public to the stranding
network. These 2 methods covered approximately 79% of
the coastline. Beginning in 1991, remote beaches were
monitored for strandings by monthly aerial stranding
surveys (see below) flown north to south at an altitude of
61 m (200 feet) at 185 km/h (100 kt). These monthly aerial
surveys increased coverage to approximately 99% of the
coastline. One flight per month provided reasonable
temporal coverage because previously documented skeletal
remains of carcasses above the high tide line were seen
during the next aerial survey. Beach patrols, reports from
the public, and monthly aerial surveys would have detected
any stranded leatherbacks on the coast.

Morphometric data were obtained when possible from
carcasses. Fresh specimens were salvaged for postmortem
examination to document food habits, sex, reproductive
condition, and possible cause of death.

Aerial surveys. — During March, April, and May
1981 and April 1982, surveys were flown off the South
Carolina coast. Ten transect lines of 105 km (65 miles
offshore, the approximate western edge of the Gulf
Stream) were flown perpendicular to the coastline, totaling
1275 km/survey, with distances between lines ranging
from 31.1 to 40.7 km. A twin-engine, high-wing Aero
Commander was flown at an altitude of 152 m (500 ft) at
222 km/h (120 kt). Two observers, seated left and right
rear, reported sea turtles to a recorder seated front right.

On monthly surveys to document carcasses on the
beach (mentioned above), the opposite route was flown 1.6
km from shore and parallel to the coast from Port Royal
Sound to Murrells Inlet, totaling 191 km/survey. These
surveys were conducted once a month from May 1991 to
September 2003. A single-engine, high-wing Cessna was
flown at an altitude of 274 m (900 feet) at 222 km/h (120 kt).
Observers, seated left and right, counted live sea turtles. The
pilot and recorder counted commercial shrimp trawlers.

Surveys flown specifically for leatherbacks from 1993
to 2003 were conducted weekly, from mid-April to early
June, in a twin-engine, high-wing Aero Commander at an
altitude of 274 m (900 feet), and at a speed of 222 km/h
(120 kt). Observers were seated left and right rear. Surveys
began at approximately 0900 hours and were rescheduled
if there were rain or high winds. The early morning start
took advantage of calmer sea conditions. Leatherback
locations were recorded using Loran-C and Global
Positioning Satellite technology. Other sea turtle species

and commercial shrimp trawlers were also counted. Thirty-
six waypoints were programmed into the aircraft’s
computer, with the aircraft flown on autopilot to ensure
the same route was covered.

In 1993, surveys consisted of transect lines perpen-
dicular to the coastline. Greater numbers of leatherbacks
were observed nearer to shore on the first 3 flights.
Therefore, on remaining flights, a transect line parallel to
shore was tried. More leatherbacks were observed on the
parallel survey routes, thus, this design was used in
subsequent years. A standardized route was used rather
than a random flight design because of limited flight days
and variable conditions affecting observations.

From 1994 to 2003, parallel transect lines were flown
2.8 and 5.6 km from shore along the entire South Carolina
coast (Fig. 1). Since some leatherback mortality is fishery-
related, distances were selected based on information that
commercial shrimpers usually trawled within 6.5 km of
shore (W. Shaffer, pers. comm., 1993). Total lengths were
303.8 and 301.2 km (605 km/survey) for the inner and
outer transect lines, respectively.

Spatial Distribution and Temporal Variability. —
Data from 48 of 50 parallel flights (1994-2003) were
analyzed in ArcView 3.2 in the UTMS83, Zone 17
projection/datum. Inner and outer transect lines were
divided into 5 equal segments of 60.8 and 60.2 km,
respectively. Using a contingency table, we tested whether
leatherback observations among years and segments were
independent. We repeated this analysis with 10 equal
segments of 30.4 km (inner) and 30.1 km (outer) to test for
possible effects of spatial scale on the analysis (Fig. 1).

We tested whether distances between consecutive
leatherback observations during each flight were randomly
distributed. Distances between observations were calcu-
lated using the Path with Distances and Bearings, v.3.2
extension (Jenness 2005a). We tested goodness of fit to
both a normal and uniform distribution using Shapiro-
Wilk W and Kolmogorov-Smirnov tests, respectively. The
index of dispersion (variance to mean ratio of the
distances) to determine the degree of spatial clumping
also was calculated (Pielou 1977; Perry and Mead 1979).

Leatherback density could not be determined because
the rate of observation was too low to calculate meaningful
estimates for turtles visible at the surface. Also, a
population estimate for leatherbacks (visible at the surface
and submerged) in shallow nearshore waters could not be
calculated because residency time and surfacing behavior
were unknown.

We tested whether the number of leatherback
observations differed between inner and outer transect
lines, among years, and among flights within a single year,
using the nested analysis of variance. Data were used only
when both inner and outer transect lines were flown.
Whenever leatherback data did not follow a normal
distribution, samples were transformed as logjo(x+1).
The log-transformed data were normally distributed based
on the Shapiro-Wilk W goodness-of-fit test.
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Figure 1. Locations of coastal segments (n = 10) and inner and outer transect lines flown during nearshore aerial surveys.

We also tested whether mean water depth was
different between the inner and outer transect lines. One
hundred points were placed at equal distances along each
transect line (inner and outer) using the Add Points Evenly
Along a Line, v.1.3 extension (Lead 2005). Forty points
along each line were randomly chosen for analysis using
the Random Point Generator, v.1.3 extension (Jenness
2005b). Data were not normally distributed, therefore,
differences were tested with the Mann-Whitney statistic.
All statistical analyses were conducted using JMP v.5.0.1a
(SAS Institute, Inc, Cary, NC).

RESULTS

Strandings. — No leatherback strandings were
recorded by the South Carolina STSSN coverage during
the first 5 years (1980 to 1984), and only 6 were recorded
from 1985 through 1988. Strandings increased dramati-
cally from 1 in 1988 to 34 in 1992. Overall, 141
leatherback carcasses have stranded since 1980 (Fig. 2).
Leatherback strandings were highly seasonal, with a major
peak in spring and a minor peak in fall (Fig. 3). Mean
curved carapace length of measurable leatherbacks was
151.7 cm (range 116-185 cm; n = 105). Twenty-seven
were juveniles and 78 were adults (1:2.9), based on the
size of nesting females at St. Croix, US Virgin Islands,
most of which were > 144 cm (Boulon et al. 1996).
Thirty-four of the animals had indications of propeller cuts
and ship collisions, but it was not always possible to
determine if this occurred pre- or postmortem. Six stranded
adult females bore flipper tags from nesting beaches in the

western Atlantic basin, including Colombia, Costa Rica,
French Guiana (2), Puerto Rico, and Trinidad.

Twenty-six carcasses were recovered for postmortem
examination. Sex could be determined for 23; there were 7
males and 16 females (1:2.3). Of these, 18 contained
cannonball jellyfish (Stomolophus meleagris) and spider
crab parts (Libinia dubia and L. emerginata) in the
stomach or esophagus, 3 contained only spider crabs, and
5 had no food items.

Aerial Surveys. — During spring of 1981 and 1982,
no leatherbacks were observed during 4 surveys covering a
total of 5100 km. However, other species of sea turtles
were seen (n = 145). From 1991 to 2003, 221 live
leatherbacks were recorded during 141 monthly stranding
surveys covering 26,931 km. The highest counts by month
were 76 in April, 114 in May, and 20 in June (Fig. 3).
Only 10 leatherbacks were seen in the other 9 months.

From 1994 to 2003, 1131 leatherbacks were seen
during 50 nearshore aerial surveys that covered 30,250 km
or 0.04 per km. The highest concentration during a single
flight was in May 2002 with 175 leatherbacks seen over
605 km or 0.29 per km. Total annual leatherback
observations ranged from 17 to 414 with the mean per
flight ranging from 5.3 to 69.0 (Table 1). Almost twice as
many turtles were observed on segment 3 off Edisto Island
(Table 2; Fig. 1).

Spatial Distribution and Temporal Variability. —
Numbers of leatherback observations in each segment for
each year were not randomly distributed among 5
segments ()(2 =108.64, df =36, p < 0.0001) or 10
segments (xz =221.88, df =81, p < 0.0001; Table 2).
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Figure 2. Annual numbers of stranded carcasses and live leatherback observations during monthly stranding (n = 121) and nearshore

(n = 50) aerial surveys in South Carolina, respectively.

The frequency distribution was significantly different
from normal (Shapiro-Wilk W, W=0.60, n= 1047,
p =0.0000) and uniform (Kolmogorov-Smirnov,
D =0.27,n = 1047, p < 0.0100). The index of dispersion
(I =41.18) was substantially greater than 1, indicating a
contagious or highly clumped distribution.

Numbers of leatherbacks observed differed signifi-
cantly between inner and outer transect lines
(F144=24.17, p < 0.0001). Of 892 observations used
in the analysis, 581 (65.1%) and 311 (34.9%) were
observed on the inner and outer transect lines, respectively.
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Observations also differed significantly among flights
within a year (F3s4,=2.68, p < 0.0011) and among
years (Fg 44 =4.11, p < 0.0011; Table 1). Mean water
depths (in meters) for the inner and outer transect lines
were 6.7 £ 2.1SD and 9.0 = 2.1SD, respectively, and
were significantly different (U = 300.5, p = 0.0000).

DISCUSSION

This study presents data from strandings and several
types of aerial surveys that have demonstrated the sudden

W Stranded Carcasses (1980 to 2003)
M Monthly Stranding Aerial Observations (1991 to 2003)

Figure 3. Numbers of stranded carcasses and live leatherback observations during monthly stranding aerial surveys (n = 121) in South

Carolina.
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Table 1. Number of leatherback turtle (Dermochelys coriacea) observations during nearshore aerial surveys (n = 50) from 1994 to

2003.

Flight dates and numbers

22-27 Apr 28 Apr—4 May 5-11 May 12-18 May

19-26 May 27 May-3 Jun

Shrimp fishery

Annual Annual mean opening date in

Year 1 2 3 4 5 6 total per flight state waters
1994 44 15 18 16 25 4 122 20.3 26 May
1995 35 14 13 2 no flight no flight 64 16.0 16 May
1996  no flight 0 2 15 6 no flight 23 5.8 6 Jun
1997 5 5 5 7 8 2 32 53 14 May
1998  no flight 16 no flight 1 0 no flight 17 5.7 26 May
1999 69 27 38 41 26 12 213 35.5 26 May
2000 45 19 35 21 7 9 136 22.7 24 May
2001 14 22 14 5 7 no flight 62 12.4 25 Jun
2002 58 60 175 48 53 20 414 69.0 15 May
2003  no flight 10 10 26 no flight 2 48 12.0 10 Jun
Total 270 188 310 182 132 49 1131

Mean 38.0 18.8 34.4 18.2 16.5 8.2

and persistent occurrence of leatherbacks in South
Carolina nearshore waters from the late 1980s to the early
2000s.

Strandings. — From 1853 to 1988, few leatherbacks
were sighted in nearshore waters and/or stranded on the
beach. During the first 5 years of the STSSN, when there
were no leatherback strandings, 1475 other sea turtles were
documented in South Carolina. In 1989, fishermen and
South Carolina Department of Natural Resources marine
law enforcement personnel reported numerous leather-
backs in nearshore waters. Carcasses also began to strand
in unprecedented numbers (Fig. 2). Likewise, leatherback
strandings on the east coast of Florida and Georgia,
primarily around the Georgia/Florida border, increased
from 7 in 1986 to 47 in 1987 (Schroeder 1988).

Annual landings by the commercial shrimp fishery in
South Carolina have remained relatively constant from
1980 to 2003 (South Carolina Department of Natural
Resources, unpubl. data). If leatherbacks had been in
nearshore waters in high numbers prior to 1989, stranding
records would have documented their presence, because
turtle excluder device (TED) openings were inadequate to
exclude leatherbacks. Therefore, increased leatherback

strandings beginning in the late 1980s cannot be attributed
to increased shrimping effort.

Strandings and monthly aerial observations of live
turtles document the seasonal occurrence of leatherbacks
(Fig. 3). While the opening date of the shrimp trawl fishery
in state waters (0 to 5.6 km) may vary from year to year
(Table 1), trawlers can be active in federal waters from
May until December 31 or early January. Thus, if
leatherbacks were present in numbers outside of the spring
months, shrimp fishery interactions would have reflected
this in the form of strandings on the beach.

Most stranded leatherbacks were adults, and females
were reproductively quiescent based on examination of
reproductive tracts and tagging data. Juveniles were in the
larger size classes. Therefore, these animals were either
immature or reproductively inactive adults. As shown by
loggerhead population models (Crouse et al. 1987), these
size classes are most valuable to recovery of a population.

Unbiased sex ratios of free-ranging leatherbacks are
hard to obtain because of the difficulty in collecting fresh
carcasses and capturing and handling live leatherbacks in
the water. Twenty males and 28 females (1:1.4) were
identified from the national STSSN (US Gulf of Mexico
and Atlantic coast) from 1980 to 1999, based on stranded

Table 2. Annual leatherback turtle observations in each of 10 equal segments of the South Carolina coast during nearshore aerial

surveys.
Segment

Year Total 1 2 3 4 5 6 7 8 9 10
1994 122 4 7 13 21 17 22 8 12 12 6
1995 64 1 7 6 7 11 14 10 4 1 3
1996 23 2 4 4 1 1 4 2 2 3 0
1997 32 3 1 9 3 6 7 0 2 0 1
1998 17 0 8 3 3 1 0 0 0 1 1
1999 213 6 28 57 16 16 16 18 17 31 8
2000 136 3 16 35 11 19 19 6 9 13 5
2001 62 0 3 7 14 9 8 2 3 8 8
2002 414 6 37 113 28 38 37 28 42 30 55
2003 48 3 1 21 3 6 10 0 0 1 3
Total 1131 28 112 268 107 124 137 74 91 100 90
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juvenile leatherbacks (<< 145 cm) where sex was deter-
mined by necropsy (National Marine Fisheries Service
[NMEFS] Southeast Fisheries Science Center 2001). Our
study used all size classes to determine sex ratio (1M:2.3F)
from necropsied leatherbacks because they stranded in
South Carolina away from nesting beaches. Female biased
sex ratios are frequently reported for other sea turtle
species (Wibbels 2003).

As a result of the higher numbers of strandings in
Georgia (n = 36; M. Dodd, pers. comm., 2003) and South
Carolina (n = 34) in 1991 and 1992, respectively, multiple
state and federal agencies developed a Leatherback
Contingency Plan (LCP) to reduce leatherback mortality
in shrimp trawls. Leatherback Conservation Zone regula-
tions were established to implement the LCP in waters
north of Cape Canaveral, Florida, to the North Carolina—
Virginia border (60 FR 25260, May 12, 1995; 60 FR
25663, May 12, 1995). If aerial sightings exceeded 10
leatherbacks per 50 nm (92.60 km) of track line, NMFS
closed waters within one degree of latitude to shrimp
trawlers for 2 weeks, unless they used a TED modified
with the leatherback exit opening (60 FR 47713, Sept. 14,
1995). The success of the LCP can be seen in Fig. 2, as
leatherback strandings were low relative to aerial obser-
vations. The LCP was discontinued when NMFS required
leatherback-sized TEDs in all waters at all times on 15
April 2003.

Aerial Surveys. — Leatherbacks are now present in
South Carolina nearshore waters during the spring in
unprecedented concentrations. This nearshore occurrence
has persisted every year since 1989. Leatherbacks arrive
across nearshore waters rapidly along the entire coast each
spring. The staggered arrival and departure dates of
leatherbacks in the southeastern states (Florida, Georgia,
and South Carolina) in spring would indicate a northward
migration. This idea is supported by James et al. (2005) in
which satellite telemetry documented seasonal leatherback
migrations (round-trip) between temperate feeding areas
and tropical waters. Our seasonal occurrence of leather-
backs in South Carolina nearshore waters may represent a
small segment of this migration.

March stranding surveys document the absence of
leatherbacks. April leatherback surveys had some of the
highest counts, which show a rapid arrival. It is also clear
that most leatherbacks were leaving in early June (Table 1)
despite the continued availability of cannonball jellyfish.
This is further supported by the seasonality of strandings
and monthly stranding aerial survey observations before
and after this spring occurrence (Fig. 3).

Sporadic leatherback concentrations in the western
Atlantic and Gulf of Mexico have been reported, but none
have been sustained within season or among years. Leary
(1957), on a single flight, observed an estimated 100
leatherbacks in association with cannonball jellyfish
approximately 70 m off the Texas coast. This flight
covered 30 miles (48.3 km), which converts to 2.07
leatherbacks per km. Extensive aerial surveys in the Gulf

of Mexico in 1980 and 1981 reported 47 leatherbacks in
relatively shallow continental shelf waters (Fritts et al.
1983). During the Southeast Turtle Surveys flown in 1982
and 1983, leatherbacks were seen in relatively low
numbers throughout the survey area. Even though 98
leatherbacks were observed, 31 of these were in survey
block 8 off northern Florida during a single summer. In
survey blocks 3, 4, and 5, which were off the coast of
South Carolina, 28 leatherbacks were observed during the
11-month survey, with only 14 (none nearshore) seen in
April and May 1982 (Thompson and Shoop 1983). In
Florida, 128 leatherbacks were observed, but 116 were
seen during summer surveys (1982 to 1984), and 58 of
these were seen in the summer of 1983 (Schroeder and
Thompson 1987). Right whale surveys flown off the coast
of northern Florida from 1984 to 1988 did not observe any
leatherbacks until February 1988 when 168 were counted
in nearshore waters over a two-week period. The highest
concentration (68 leatherbacks) was seen between St.
Augustine and Sebastian Inlet. Two transect lines were
flown equaling approximately 504 km or 0.14 leatherbacks
per km (Knowlton and Weigle 1989).

An increase of leatherback observations since 1989
could be attributed to increased nesting populations in the
western Atlantic (Boulon et al. 1996; Pritchard 1996;
Spotila et al. 1996). However, gradual increases in nesting
populations in the western Atlantic do not explain the
sudden arrival of leatherbacks in South Carolina nearshore
waters. It also does not explain their absence when historic
nesting populations in French Guiana were approximately
15,000 (Pritchard 1971).

Spatial Distribution and Temporal Variability. —
Leatherback distributions in South Carolina nearshore
waters were clumped, with higher numbers along the inner
transect line and segment 3 off Edisto Island (Table 2; Fig.
1). Leatherback movements are influenced by the
distribution and abundance of their preferred food items
(Pritchard 1971, 1976; Lazell 1980; Shoop et al. 1981).
Distributions of cannonball jellyfish can be highly
clumped and concentrated due to the “continental barrier
effect” (Kraeuter and Setzler 1975; Arai 1997; Graham et
al. 2001). This may explain the observed clumped
distribution and higher numbers on the inner transect line
and segment 3 off Edisto Island, especially because
cannonball jellyfish and their associated crabs (Gutsell
1928; Hildebrand 1954; Phillips et al. 1969) were the
primary food items found during necropsies. Cannonball
jellyfish observations during aerial surveys were not
included because they were not visible from our altitude.

Higher numbers on the inner transect line may be
attributed to shallower water depth. Mean water depth on
the inner transect line was 6.7 m compared with 9.0 m on
the outer transect line. However, even on the shallower
inner line, leatherbacks were able to dive below our
visibility threshold, therefore we do not attribute differ-
ences to water depth.
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Water clarity may also be a factor. Although South
Carolina nearshore waters tend to be relatively turbid, this
is not uniformly true. Waters tend to be clearer during an
incoming tide; off the center of barrier islands away from
inlets and sounds; in segments 8, 9, and 10 (no major river
discharges); and along the outer transect line. Sightings
may have been more difficult on the outer transect line due
to slightly higher sea state, but better visibility in these
clearer waters could offset this. Leatherbacks were visible
below the surface to 2 m (estimated), depending on the
relative turbidity both spatially and/or temporally. There-
fore, significant differences among flights within a year
could result from varying flight conditions—such as sea
state, glare, and/or turbidity—rather than the actual
number of leatherbacks present in the water during the
surveys.

Various factors that resulted in the significant
difference in leatherback observations among years remain
unknown. However, we speculate the difference is related
to the relative abundance of cannonball jellyfish and the
residency time and/or surfacing behavior of leatherbacks
relative to feeding. All of these factors would be
influenced by the temperature-dependent arrival of can-
nonball jellyfish overlapping with the seasonal migration
of leatherbacks.

There is a conundrum as to why leatherbacks were not
abundant in South Carolina waters prior to 1989. Calder
and Hester (1978) noted cannonball jellyfish were
sometimes so abundant they curtailed commercial shrimp-
ing; the “Georgia Jumper” TED was originally invented to
exclude cannonball jellyfish (S. Boone, pers. comm.,
1987). Additionally, South Carolina Department of
Natural Resources, Marine Resources Division’s (SCDNR
MRD) Southeast Area Monitoring and Assessment
Program — South Atlantic Shallow Water Trawl Survey
(SEAMAP-SA), have documented the presence of can-
nonball jellyfish in the South Atlantic Bight since 1986.
Spring, summer, and fall survey tows (n = 102 per season)
were conducted each year in shallow coastal waters from
Cape Hatteras, North Carolina, to Cape Canaveral, Florida.
Surveys were conducted in 4- to 10-m depth contours (J.
Boylan, pers. comm., 2003). Therefore, absence of
leatherbacks until the late 1980s is not explained by a
lack of cannonball jellyfish prey.

There are few studies that examine the relationship
between sea turtle migration and behavior and basinwide
climate shifts (Limpus 1989), such as the North Atlantic
Oscillation (NAO; Hurrell et al. 2003; Visbeck et al.
2003). One recent study shows that individual reproduc-
tive investment and length of the nesting season of
leatherbacks in French Guiana were significantly nega-
tively correlated to NAO winter index lagged by 3 years
(Rivalan 2004). Although a longer time series is needed to
establish any relationship between these climate shifts and
our aerial survey data, it is worth mentioning because the
sudden appearance of leatherbacks in 1989 coincided with
highest positive NAO winter index in recent decades.

Management Implications

Leatherbacks are susceptible to capture by commer-
cial fisheries, including longline gear (Hildebrand 1987;
Goff and Lien 1988; National Marine Fisheries Service
and US Fish and Wildlife Service 1992; Witzell 1999;
Lewison et al. 2004), fish trap warps, buoy anchor lines,
and other ropes and cables (National Marine Fisheries
Service and US Fish and Wildlife Service 1992), drift and
set gill nets (Balazs 1982), lobster and crab pots (Prescott
1988; D. Griffin, pers. obs., 2005). Although leatherback
TEDs reduced mortality from the commercial shrimp
fishery, they are not required in other trawl fisheries
(cannonball jellyfish, whelk, summer flounder, and crab
trawl fisheries).

Japan imports up to 10,000 tons of jellyfish products
valued at US$25.5 million annually (Omori and Nakano
2001). Currently, Asian countries are developing fisheries
management plans to conserve jellyfish because they are
unstable or declining due to pollution, overfishing, or
climate change. Consequently, dealers are looking for new
sources of jellyfish. Interest in cannonball jellyfish from
the United States increased recently because of high
consumer demand in Asia (Hsieh et al. 2001). A fishery in
Florida has processed cannonball jellyfish since 1992
(Rudloe 1992), and a commercial trawl fishery for
cannonball jellyfish in Georgia exists (M. Dodd, pers.
comm., 2003). Rising demand in Japan and southeast Asia
may create an international market for cannonball jellyfish
in state and federal waters off South Carolina.

This new, sudden occurrence of leatherbacks in South
Carolina nearshore waters represents a significant manage-
ment unit away from nesting beaches. It has a high relative
abundance of leatherbacks in the western Atlantic and has
persisted annually for 14 years. Turtles in this area are
temporally predictable, include a wide range of size classes
and both sexes, and represent a wide geographic area. Early
aerial surveys by Fritts et al. (1983), Thompson and Shoop
(1983), and Shoop and Kenny (1992) reported low densities
over extensive areas. Although a direct comparison cannot
be made, it is clear that the abundance of leatherbacks in
South Carolina nearshore waters is much higher. We need
to document residency times and surfacing behavior to
further evaluate this assemblage of leatherbacks.

Negative impacts to this major assemblage of Atlantic
leatherbacks could have significant consequences to the
population. Management decisions in state and federal
waters must consider the effects of incidental mortality on
leatherbacks from existing commercial fisheries and other
anthropogenic activities. Additionally, the impacts on
turtles of a new commercial fishery harvest of cannonball
jellyfish, an important food resource, must be considered.
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