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1 Introduction

The U.S. Army Corps of Engineers (USACE) is responsible for maintaining
the navigability of entrance channels to harbors, seaports, and some military
facilities along the southeastern U.S. coast (Figure 1). Most of these chamnels
are inhabited for at least part of the year by sea turtles classified as federally
threatened or endangered; however, the highest concentrations of sea turtles are
found along the Atlantic beaches of central and southemn Florida (National
Research Council 1990). The relative abundance and activities of sea turtles
associated with ship channel habitats are virtually unknown. Sea turtles are
listed as threatened or endangered species because their population levels have
declined severely throughout the world over the last 20 to 30 years (National
Research Council 1990). Their population decline is the result of numerous
factors such as incidental capture during fishing, habitat destruction, and
uncontrolled slaughter for leather, jewelry, and meat. Documented sea turtle
mortalities due to entrainment during hopper dredging operations have been
reported since 1980 from some South Atantic channels (Joyce 1982, Dicker-
son et al. 1991). A Sea Turtle/Dredging Task Force was formally established
by the U.S. Army Engineer Jacksonville District in May 1981 to address the
issue of dredging impacts on sea turtles (Studt 1987). Although a total of five
sea turtle species occur along the southeastern U.S., the National Marine Fish-
erics Scrvice (NMFS) has determined that loggerhead (Caretta caretta), green
(Chelonia mydas), and Kemp’s ridley (Lepidochelys kempi) sea turtles are the
species most at risk from hopper dredging (NMFS Regional Biological
Opinion 1991).

The Endangered Species Observer Program was established in 1980 and
evolved through consultation between the NMFS and USACE, in accordance
with the Endangered Species Act. Endangered species observers have been
employed during hopper dredging projects whenever biological data suggest
potential negative impacts on sea turtles. Observer records document the
intake of wrtles or turtle parts through the vessel’s dragheads and subsequently
into the ship’s hopper. Sampling for entrained trtles is accomplished through
observation and inspection of the hopper and the dragheads and screening of
dredged material from the intake structures or hopper overflow. Recovery,
accurate identification, and documentation of sea turtle parts are vital to the
evaluaiion of dredging impacts, success of conservation management proce-
dures, and the development of aliemative dredging equipment.
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Gulf of Mexico Southeastern Atlantic

1. Brownsville Harbor 19, Miami

2. Port Mansfigld 20. Port Everglade

3. Corpus Christi Channel 21.  Palm Beach Harbor

4. Matagorda Ship Channel 22. Ft. Pierce

5. Freeport Harbor 23. Melbourne

6. Galveston Harbor 24, Canaveral Harbor

7.  Sabine-Neches Waterway 25. St Augustine Harbor

8. Calcasieu River/Pass 26.  Jacksonville Harbor

] MS River Gulf Qutlet 27a. Kings Bay-Fernandina
10. Gulfport 27b. Kings Bay-{Inner Channel)
11. Pascagoula 28. Brunswick Bar Channel
12, Mobile Bay 29, Savannah Bar Channel
13. Pensacola 30. Port Royal
14.  Panama City 31.  Charleston Harbor
15.  Port St. Joe 32.  Georgetown Harbor
16. Clearwater Pass 33. Wilmington Harbor
17.  Tampa Harbor 34. Morehead City Harbor
18.  Charlotte Harbor 35.  Oregon Inlet

36a. Cape-Henry Channel
36b. York-Spit Channel
36c. Thimble-Shoals Channel

Figure 1.  Southeastern United States hopper dredged channels
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A significant problem in interpreting and analyzing observer records is
variation in sampling efficiency and observer monitoring (Dickerson et al.
1991). Guidelines set forth in the NMFS Regional Biological Opinion (1991)
addressed these inconsistencies. The Endangered Species Observer Program is
reviewed in Dickerson et al. (1991 and 1993).

Summaries of both killed and livingfinjured sea turtle incidents from all
available records are given in Tables 1 and 2 (Joyce 1982; National Research
Council 1990; Dickerson et al. 1991; unpublished data from dredging logs and
endangered species observer reports to USACE). During dredging along the
South Atlantic U.S. coast from 1980 to April 1994, 236 incidents (dead and
injured) involving three species of sea turtles (loggerhead, green, and Kemp's
ridley) were reported. Entrainments of sea turtles during dredging operations
were documented only from hopper dredges and primarily in Canaveral Harbor
entrance channel, Florida; Femandina Harbor S$t. Marys River entrance channel
(Kings Bay), Florida; Brunswick Harbor ocean bar channel, Georgia; and
Savannah Harbor ocean bar channel, Georgia. A low number of incidents
were also documented at Charleston Harbor entrance channel, South Carolina;
Port Royal Harbor, South Caroling; Ft Pierce Inlet, Florida; and Morehead
City Harbor entrance channel, North Carolina. The lack of reported impacts
on turtles in other hopper dredged channels and on other types of dredges may
be a result of reduced turtle occurrences in the channels during the time of
dredging, reduced potential of turtle impingement by the dredge, or a lack of
monitoring for documentation of incidents during dredging.

A significant reduction in sea turtle entrainments have been documented
since the first reported incidents in 1980. This may have resulted from modifi-
cations in management and operational practices or may be a reflection of
seasonal occurrences and annual fluctuations in sea turtie populations. The
National Workshop on Methods to Minimize Dredging Impacts on Sea Turtles
in 1988 examined potential dredging and management alternatives, as well as
identified biological studics and information gaps (Dickerson and Nelson
1990). A number of management alternatives are currently being implemented
to minimize impacts to sea turtles including seasonal restrictions, rescue and
relocation operations, and modified dredging equipment (Nelson et al. 1989;
Dickerson, Nelson, and Banks 1990). The information gathered by the Endan-
gered Species Observer Program was used as the foundation for management
decisions and recommendations. Consistent and thorough documentation of
sea turte incidents, as well as an understanding of sea turtle utilization of
dredged channels, are necessary for the development of better management
sirategies.

Since the first reported incidents of seca turtle deaths from dredging opera-
tions, resource managers have recognized the need for more complete sea turtle
life history information (Dickerson and Nelson 1990). The majority of infor-
mation available on these animals concerns the small portion of their life spent
on the beach during nesting (National Research Council 1990). Spatial and
temporal distributions have historically been based on nesting distributions,
stranding reports, and pelagic aerial surveys. There is very little information
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available pertaining to their specific use of channels. The large number of sea
turtle mortalities in 1980 at Canaveral Harbor prompted trawling surveys to
assess sea turtle abundance in some South Atlantic channels during 1981-1982,
Trawling surveys have been periodically conducted in Canaveral Harbor since
the late 1970°s (Butler, Nelson, and Henwood 1987; Henwood 1987; Henwood
and Ogren 1987; Bolten and Bjorndal 1988, 1991).

Without more information on sea turtle utilization of these channels, it is
difficult to develop sound, long-term management and conservation plans. To
develop management strategies, a muitifaceted sea turtle research program was
initiated in 1991 along the South Atlantic coast by the USACE (Dickerson et
al. 1993). These studies have included both biological and engincering
research approaches and cooperative participation between the academic com-
munity and state and Federal agencies.

As part of the biological studies, monthly surveys were conducted in six
channels along the southeastemn Adantic U.S. coast (Figure 2). The six chan-
nels selected were: Canaveral Harbor entrance channel, Florida, Fernandina
Harbor St. Marys River entrance channel (Kings Bay), Florida, Brunswick
Harbor ocean bar channel, Georgia; Savannah Harbor ocean bar channel, Geor-
gia; Charleston Harbor entrance channel, South Carolina; and Morehead City
Harbor entrance channel, North Carolina. Although surveys were conducted
only in the outer portion of each harbor project, this report refers to each of
these channels as “harbor” for clarity and consistency. This report documents
the results of trawling surveys performed from June 1991 to March 1993. The
results of relocation efforts conducted during this time are also included. The
objectives of these surveys were to evaluate species composition, population
structure, and spatial and temporal (seasonal) distributions. This information
may be used to help define and refine seasonal windows when sea turtles are
least likely to be present and hopper dredging may occur.
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2 Study Areas

Morehead City Harbor Entrance Channel, North
Carolina

Morehead City Harbor (34° 43'N, 76° 43’W) is on a peninsula extending
casterly from the North Carolina mainland between Bogue Sound and Calico
Creek. Bogue Sound is a shallow body of water extending 22 miles' west-
ward along the North Carolina coast from Beaufort Inlet to Bogue Inlet.
Beaufort Inlet is about midway between Cape Hatteras and Cape Fear. The
deepwater dredged portion of Morehead City Harbor entrance channel from the
Atlantic Ocean to the port is through Beaufort Inlet between Bogue and
Shackleford Banks (Figure 2).

The dredged section of Morehead City Harbor entrance channel is
2.4 nautical miles (nm) (4.4 km) in length, 140 m in width, and maintained at
a depth of 14.3 m (47 ft) below mean low water. The 3.24-nm (6-km) portion
of the channel surveyed for sea turtles was from inshore Buoy 10 to the off-
shore sea buoy (Table 3).

Charleston Harbor Entrance Channel, South
Carolina

Charleston Harbor (35° 15’N, 80° 50'W) is located midway along the South
Carplina coastline at the junction of the Ashley, Cooper, and Wando Rivers.
Freshwater discharge into Charleston Harbor is primarily from the Cooper
River with small amounts being contributed by the Ashley and Wando Rivers.
The harbor is bordered on the north by Sullivans Island and Mt. Pleasant, and
on the south by Morris and James Islands (Figure 2). The city of Charlesion
is located at the westemn end of the harbor between the Ashley and Cooper
Rivers.

1 A table of factors for converting non-SI to ST units of measurement is presented on page ix.
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The dredged section of Charleston Harbor including the Cooper River is
22.9 nm (42.4 km) long, 150 to 210 m wide, and maintained at a depth of
13.4 m (44 ft) below mean low water. The portion of the channel surveyed
for sea turtles began seaward of the harbor entrance jetties to 4.86 nm (9 km)
offshore (Table 3).

Savannah Harbor Entrance Channel, Georgia

Savannah Harbor (32° 02'N, 80° 50’W) is located at the mouth of the
Savannah River, The channel is bordered by Turtle Island to the north and
Tybee Island to the south (Figure 2).

The dredged section of Savannah Harbor entrance channel is 6.6 nm
(12.2 km)}) in length, 180 m in width, and maintained at a depth of 12.8 m
(42 ft) below mean low water. The portion of the channel surveyed for sea
turtles was from the harbor jetties to 6.48 nm (12 km) offshore (Table 3).

Brunswick Harbor Entrance Channel, Georgia

Brunswick Harbor (31° 07N, 81° 25'W) includes St. Simons Sound and the
tidally influenced portion of Brunswick and Back Rivers. The channel passes
between St. Simons Island to the north and Jekyll Island to the south
(Figure 2).

The dredged section of Brunswick Harbor entrance channel is 5 nm
(9.3 km) in length, 150 m in width, and maintained at a depth of 9.8 m (32 ft)
below mean low water. The portion of the channel surveyed for sea turtles
was from inshore Buoy 19 to 8.1 nm (15 km) offshore (Table 3).

Fernandina Harbor St. Marys River Entrance
Channel, Florida

The entrance channel to Fernandina Harbor (30° 42'N, 81° 28'W) forms the
boundary between Georgia and Florida. The channel is bordered by Cumber-
land Island to the north and Amelia Island to the south. The St. Marys River
flows into the inlet (Figure 2). Femandina Harbor was constructed in 1987 to
support the U.S. Naval Submarine Base at Kings Bay, Georgia,

The dredged section of Fernandina Harbor is 8.3 nm (15.4 km) in length,
150 m in width, and maintained at a depth of 14 m (46 ft) below mean low
water. The portion of the channel surveyed for sea turtles was from the harbor
jetties 10 6.48 nm (12 km) offshore of Buoys 7 and 8 (Table 3).
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Canaveral Harbor Entrance Channel, Florida

Canaveral Harbor (28° 25’N, 80° 35’W) is located directly south of the
John F. Kennedy Space Center, approximately 7 nm (12.9 km) southwest of
Cape Canaveral. The decpwater entrance portion of the channel connecis on
the western side with the Canaveral Barge Canal which continues through a
lock, across Banana River, cutting through Merritt Island to connect with
Indian River and the Atlantic Intracoastal Waterway. Canaveral Harbor
services both commercial and military shipping traffic (Figure 2).

The dredged section of Canaveral Harbor is 5.7 nm (10.6 km) in length,
120 m in width, and maintained at a depth of 13.4 m (44 f{t) below mean low
water. The portion of the channel surveyed for sea turtles was from the harbor
jetties to 6.48 nm (12 km) offshore (Table 3).

Chapter 2 Study Areas



3 Methods

Trawler and Net Design

Channel bottom trawling was determined to be the best method available to
assess sea turtle occurrences in the portion of the channel most often main-
tained. by hopper dredging. This method allows for the collection of detailed
data including species identification, morphometric measurements, and blood
chemistry, and also permits tagging of each animal.

Five research trawling vessels were used to capture wrtles during the
monthly surveys. The vessels were between 22 and 26 m long. Each vessel
was doubled-rigged with two 18-m nets constructed from 2(0-cm mesh (stretch)
(see Appendix A for net specifications). The relatively large mesh was used to
reduce drag from the net and to reduce bycatch. The opening of each net had
an estimated width of 12 m and a height of 3 m when towed. The total esti-
mated trawl path sampling width was 24 m. The nets were towed in close
contact with the channel bottom.

Sampling Protocol

Trawling dates and survey objectives are listed in Table 4. The primary
objective was to survey the channel for sea turtie abundance. Some surveys
were conducted immediately prior to or during dredging activity in the
channel. As required by the NMFS Regional Biological Opinion (1991), pre-
dredge surveys were conducted to assess sea turtle abundance, as well as to
determine the potential for negative impacts to sea turtles from the dredging
activity. Surveys conducted during or immediately prior to dredging activities
were used to temporarily relocate turtles from the dredging area, as well as to
determine relative abundance.

Two approaches to the bottom trawling survey design were used (Table 4).
The first approach was to standardize the trawl time without regard for trawl
distance or tidal flow. During the June 1991 surveys, the maximum trawl time
allowed by NMFS to prevent potential turtle drownings was 45 min. This
maximum trawl time was later reduced to 30 min. This standardized time
protocol maximized the time the nets were towed; however, variations in
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sampling effort may have been imtroduced with differences in trawl distance
and tidal flow.

Based on recommendations from participants of the February 1992 Sea
Turtle Technical Workshop (Appendix B), sampling protocol was changed in
March 1992 to a standardized trawl distance (1.08 nm, 2 km) rather than time
(30 min). Using the standardized trawl distance protocol, individual tows also
maintained a trawling time of less than 30 min. Survey trawls were also con-
ducted in the direction of the tidal flow. This protocol allowed for definition
of sampling stations and more rigorous quantitative comparisons of sampling
effort. Net dimensions and length of sampling stations were also consistent for
each sampling effort. Although trawling speed was maintained at a rate of
approximately 2.5-3.0 knots, speed was adjusted for the varying tidal flows to
maintain steerage of the vessel and proper net deployment. Trawl speed was
recorded at the midirawl point for each iow.

The number of stations and trawls per station for each channel are listed in
Table 5. Sampling stations were designated using the standardized distance
protocol. (Sampling stations were not used in Brunswick Harbor until the pre-
dredge survey in December 1992.) Each channel length was divided into
1.62-nm (3-km) sampling stations (Table 3). Only the central 1.08 nm (2 km)
of each 1.62-nm station was sampled to avoid overlap and station “edge
effect.” The number of trawls per sampling station was determined by divid-
ing the channel width by the estimated total sampling width of the nets (24 m).
Each station was sampled 6 to 10 times during a monthly survey depending on
the total channel width. Occasionally, the number of trawls differed due to
weather conditions or net problems. A requirement was established that both
nets had to be functional with no net or equipment damage for a successful
trawl. Positions at the beginning and end of each trawl were determined from
Loran-C and verified with GPS positioning equipment.

Turtle Handling and Measurements

All turtles caught were identified, measured, tagged, and released into the
channel. Turtles were released at their approximate point of capture and
returned to the water as soon as possible after capture (from 0.25 10 6 hr).
Turtles captured during relocation efforts were released approximately 6 to
12 nmn out of the channel. Turtles were kept wet at all times and out of hot
and cold temperature extremes while on deck. As a minimum, the following
measurements were taken according to the protocol detailed in Pritchard et al.
(1983) (Figure 3): maximum straight carapace length (SCL) (nuchal notch to
posterior marginal tip), curved carapace Iength (CCL) (nuchal notch to
posterior marginal noich), maximum straight carapace width (SCW), straight
plastron length (SPL), maximum head width (HW), tail length (TL) (posterior
plastron tip to tip of tail), and weight.
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Figure 3.  General external morphology of sea turtles and measurements
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Turtles were tagged with NMFS #681 inconel tags in each of the front
flippers. In addition, a Trovan Passive Integrated Transponder (PIT) was
inserted subcutaneously in the wrist of the right front flipper during surveys
conducted at Fernandina, Savannah, Charleston, and Brunswick Harbors begin-
ning on 15 Jun€ 1992, 10 October 1992, 8 October 1992, and 3 April 1993,
respectively. Photographs were taken of each turtle with a card identifying the
tag numbers, date, and location captured.

Environmental Parameters

Surface water temperatures were taken from the vessel temperature probe
and recorded during each trawl. Water temperatures were also taken with a
YSI (Yellow Springs Instruments) temperature probe and hand-held thermome-
ter. Air temperature, barometric pressure, wind velocity and direction, sea-
state wave height, and precipitation were obtained from vessel instruments and
the local weather setvice. Tidal stage was recorded for each trawl. Channel
depth was also recorded at the beginning and ending of each trawl.

Data Analyses

Results and analyses are presented for all sampling efforts from June 1991
through March 1993 by both sampling protocols, although discussions focus on
March 1992 through March 1993, A variety of descriptive data methods and
inferential tools (one sample and two-way chi-square) were used when appro-
priate (Ott 1988). The chi-square goodness-of-fit test was used to verify that
towing distances were comparable for all sampling efforts while the standard
chi-square test for two-way tables was used to test station preference within
channels. Alpha was equal to 0.05 for all analyses except when stated
otherwise.

Catch per unit of effort (CPUE) was determined by the USACE Sea Turitle
Trawling Survey Protocol Committee (Appendix B) to be best for comparing
sea turtle abundances within and between channels. CPUE indices were calcu-
lated as number of turtles captured per trawl distance (nm), trawl time (hour),
as well as per number of trawls pulled. CPUE calculations include all species
captured unless otherwise stated.

In order to assess differences in monthly or seasonal abundance between
adult and juvenile loggerhead turtles, those turtles less than 82.5 cm SCL were
classified as juveniles while those larger were classified as adults (Withering-
ton 1986; Henwood 1987). Other specics captured were not analyzed by
size-class.
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Permits

All work was conducted under National Marine Fisheries Service scientific
collecting permit number 777 and Georgia Department of Natural Resources
scientific collecting permit numbers 29-000100 and 29-000015, South Carolina
permit number 100-92, North Carolina Wildlife Resources Commission permit
number 93 ST 04, and Florida Department of Natural Resources permit
number TP 070. Work conducted at Canaveral Harbor by the University of
Florida was under National Marine Fisheries Service permit number 664 and
Florida Department of Natural Resources permit number TP 016.
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4 Results

Trawl Effort

The total number of paired trawls for each channel are listed in Table 6 for
cach month from June 1991 through March 1993. Mcan trawl distance was
1.095 nm (SD 0.0588, n = 54) during the 13 sampling months using the stan-
dardized distance protocel from March 1992 through March 1993 (Table 7).
There was no significant difference in total distance trawled by month among
sampling efforts using the standardized distance protocol (df = 53, chi-square =
47.8). There was a significant difference in total distance trawled among the
sampling efforts from June 1991 through March 1993 using both trawling
protocols (df = 76, chi-square = 6769.2, P < 0.001); therefore, caution should
be used when comparing these two sampling periods. The monthly total dis-
tance trawled for each channel is given in Table 8.

Trawl time for individual tows during the June 1991 sampling was
<45 min; however, to ensure safety for the turtles, this was reduced to <30 min
for subsequent sampling efforts. Monthly mean trawl time was 29.6 min
(SD 0.8349, n = 20) for the sampling efforts between August 1991 and April
1992 using the standardized time protocol (Table 9). Trawls conducted
between March 1992 and March 1993 using the standardized distance protocol
maintained a trawl time of <30 min with a monthly mean of 22.3 min
{SD 3.756, n = 54). The combined efforts resulted in a total number of survey
hours of 122.3 (Canaveral), 233.1 (Fernandina), 327.1 (Brunswick),
363.5 (Savannah), 227.7 (Charleston), and 118.4 {Morehead City) (Table 10).

Numbers of turtles captured by the port and starboard nets are presented by
channel in Table 11. Each net caught 50% (335) of the total 670 turtles cap-
tured for all channels surveyed. Since there was no difference in number of
turtles captured by either net, data from both nets were pooled.

Throughout the survey period with both sampling protocols, 41.2% of the
turtles were captured at ebb tide, 42.2% at flood tide, and 16.6% at slack tide
(30 min before and after either high or low tide) (Table 12). Since ebb and
flood stages make up the vast majority of the day, the number of trawls taken
in these tidal stages greatly exceeds the numbers taken at slack tide. There
was no significant difference in numbers of turtles captured between ebb and
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flood tidal stages for each channel (df = 4, two-way chi-square = 5.53). Tidal
fiow and currents are weak in Canaveral Harbor; therefore, these data were not
included. Note that according to sampling protocols, those trawls conducted
by the standardized distance protocol were done in the direction with the tide,
whereas those conducted by the standardized time protocol were done both
with and against the tide.

Trawl speeds during sampling efforts with a standardized time protocol
ranged from 1.1 to 7.9 knots with a mean of 3.2 knots. Mean trawl speed was
2.8 knots (range 1.4 to 4.8 knots) for sampling efforts with a standardized
distance protocol,

Species Composition, Size Frequency, Relative
Abundance

A total of 670 sea turtles were captured including 645 loggerheads
(96.25%), 20 Kemp’s nidleys (3%). and 5 green turtles (0.75%) (Table 13).
Loggerheads consistently dominated species composition for all six channels.
Throughout the study period, more Kemp’s ridleys were captured at
Fernandina and Brunswick than any other channel. Because of the extremely
low sample size during these surveys, few conclusions can be made on the
occurrence or relative abundance of Kemp's ridleys or green turtles.

Tables 14 through 19 show the monthly distribution of turtles captured by
channel and species. Appendix C gives listings of all turtles captured by chan-
nel, date, and external flipper tag numbers.

The maximum straight carapace length (SCL) of loggerheads captured by
channel and month is presented in Tables 20 through 25 and Figure 4. Only
118 of the 645 loggerheads (18.3%) were classified as adults (282.5 ¢m) and
519 loggerheads (80.5%) as juveniles. Seventy-one percent of all captured
adults were from Canaveral Harbor. Canaveral Harbor also had the largest
occurrence of adult size-class loggerheads with a total of 85 (49.4%) of the
172 loggerheads captured (Figure 5). Measurements were not recorded for
13 individuals; however, notes indicate these were juveniles. Despite consider-
able variation in SCL size frequencies (40.2 to 112.0 cm) very few turtles over
80 cm or under 50 cm (SCL) were captured in the five channels north of
Canaveral Harbor (Figure 4 and Table 20). The majority of turtles captured in
these channels were considered juveniles (SCL<82.5 cm) with most being in
the 50- to 70-cm size range (Figure 5).

The 20 Kemp’'s ridley turtles captured had SCL measurements ranging from
30.8 0 62.0 cm. The only adult Kemp’s ridley captured (SCL = 62.0 cm) was
collected in Charleston Harbor on 13 September 1991. The five green turtles
captured had SCL measurements from 46.6 to 98.5 cm. The two largest green
turtles were captured in Canaveral Harbor (52.0 and 98.5 cm). Because only
20 Kemp’s ridley and 5 green turtles were captured, the analyses (except for
CPUE calculations) that follow are based primarily on loggerheads.
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Figure 4.  Distribution of SCL for loggerheads captured from June 1991
through March 1983. (CC = Canaveral Harbor, KB = Fernandina
Harbor, BR = Brunswick Harbor, SV = Savannah Harbor, CH =
Charleston Harbor, MC = Morehead City Harbor)

Sex ratios (Table 26) reflect onty field identifications based on size-class
and external morphological characteristics. A large number of unknown sex
are shown since the majority captured were juveniles.

CPUE was calculated as number of turtles captured per hour (Table 27),
number of turtles captured per trawl (Table 28), and number of turtles captured
per nautical mile (Table 29). CPUE calculations are given as indices to facili-
tate comparisons between the channels. Caution should be used when compar-
ing CPUE calculations throughout the entire sampling period of this study
since sampling protocol was changed for the latter surveys; however, general
trends can be determined (Figure 6). CPUE comparisons should be reserved
for those surveys with comparable sampling design.

Spatial (Station) Distribution

The number of turtles captured, hours trawled, and CPUE for each sam-
pling station and channel are presented in Table 30. For each channel, sam-
pling station 1 represents the inshore station and the highest numbered station
represents the offshore station. With the exception of Mcrehead City and
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6. Distribution of monthly CPUE (turtles\hour) {loggerheads only) from

June 1991 through March 1993

Charleston Harbor, there is a significant difference among the total numbers of
turtles captured at each station in Canaveral, Fernandina, and Savannah Har-
bors (df = 3, chi-squares = 99.9, 13.08, and 8.67, respectively). Stations with
the highest percent total number of captures within a given channel were sta-
tion 3 (48.6%) for Canaveral Harbor, station 2 (42.3%) for Femandina, and
station 4 (40.7%) for Savannah (Figure 7). These differences in station distri-
butions are also reflected in the CPUE calculations; however, there was no
consistent pattern in relation to distance from shore (Table 30). This suggests
that other factors contributed to the higher occurrence in certain stations.
Analyses for spatial disiribution were not done for Brunswick Harbor since
station sampling protocol was only used during the December 1992 surveys.

Seasonal Distribution

CPUE (turtles per hour) was calculated with all species for spring (March,
April, May), summer (June, July, August), fall (September, October, Novem-
ber), and winter (December, January, February) (Table 31). The CPUE calcu-
lations with Femandina, Brunswick, Savannah, and Charleston Harbors
combined for spring, summer, fall, and winter were 0.220, 0.515, 0.718, and
0.181 turtles per hour, respectively. The CPUE calculations for Canaveral
Harbor for spring, summer, fall, and winter were 2.041, 2.041, 0.764, and
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Figure 7. CPUE rates (turtles\hour) by sampling stations

0.963 trtles per hour. The CPUE calculations for Morehead City Harbor for
spring, summer, fall, and winter were 0, 0.047, 0.048, and 0.020 turtles per
hour. The distribution of sea turtles captured in the four channels north of
Canaveral Harbor, primarily juvenile loggerheads, increased in late spring,
steadily increased through summer, and peaked in fall (Figure 8). For Fernan-
dina, Brunswick, Savannah, and Charlesion Harbors, turtles started returning to
the channel by early April and were present through the first weeks of Decem-
ber. Peak month for both juvenile and adult loggerhead captures appears to be
October for these four channels.

This was not seen in Canaveral Harbor where the highest percent composi-
tion of adult loggerheads was in late spring through summer (Figure 5). Peak
months for adult male loggerheads were April and May; whereas, peak months
for adult female loggerheads were June and July (Figure 9). Adult female
loggerheads are present in Canaveral Harbor during the summer nesting
months. Adult male loggerheads were primarily seen in late spring prior to the
nesting season. Although juveniles are abundant during every month of the
year in Canaveral Harbor, the peak month for occurrence was January. In
Canaveral Harbor, sea turtles remained throughout the fall and winter months,
but at reduced abundance (loggerheads) (Figure 6). Juvenile loggerhead abun-
dance sharply increased during January at Canaveral Harbor, while it was
severely reduced or absent at the other five channels.
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Figure 8. CPUE rates (turtles\hour) by seasons. Spring = March, April, May;
Summer = June, July, August; Fall = September, October, Novem-
ber; Winter = December, January, February

Kemp’s ridley capture trends were higher during fall and carly winter. The
five green turtles were captured during the months of March, April, June, and
December. Because of the small number of Kemp’s ridley and green turtles
captured very little can be inferred on seasonal occurrence for either of these

species.

Environmental Parameters

Most surveys were not conducted during extremely rough weather; how-
ever, mean range of wave heights during the monthly surveys was from calm
to 9 ft. There was no apparent effect of sea state on turtle captures.

Monthly mean water and air temperatures for each channel are shown in
Tables 32 and 33. Canaveral Harbor consistently maintained the warmest
water temperature of the six channels. Water temperatures less than 16 °C
were not recorded at Canaveral Harbor during these surveys. The coldest
(6.2 °C) and widest range (6.2 t0 28.7 °C) of water temperatures were seen at
Morehead City Harbor. The range of water temperatures recorded at
Fernandina, Brunswick, and Charleston Harbors were similar (10.9 to 30.4 °C).
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Percent composition of loggerhead turtles, in three sex categories
(adult male, adult female, and juveniles) captured in (a) Canaveral
Harbor, Florida, and (b) Fernandina Harbor, Florida, Brunswick
Harbor, Georgia, Savannah Harbor, Georgia, and Charleston Har-
bor, South Carolina. Based on data collected from June 1991

through March 1993
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There is a clear relationship between turtle capture rates and water tempera-
ture (Figure 10 and Table 34). Densities of turties were generally higher dur-
ing warmer months (Figures 11-13). Of the total 670 turtles captured,

500 were collected when water temperatures were 221 °C. While only

148 (22%) turtles were captured in water temperatures 17-20 °C. In the five
channels surveyed north of Canaveral Harbor, 109 (22%) turtles were captured
during October through December and March through April with water tem-
peratures 17-20 °C. A 1otal of 22 turtles were captured with water tempera-
tures <16 °C and only one turtle was captured when water tcmperatures were
<14 °C (13.6 °C in December 1991 at Morchead City Harbor). In Fermandina,.
Brunswick, Savannah, and Morehead City Harbors no turtles were captured
during January, February, or March of either 1992 or 1993 when water temper-
atures were below 14 °C. No turtles were captured in either Fernandina Har-
bor or Morehead City Harbor during the December 1992 surveys when mean
water temperatures were 14.7 °C and 15.9 °C, respectively.

From 1 December 1992 through 31 March 1994, only nine sea turtles
(7 loggerheads, 1 Kemp’s ridley, 1 green) were entrained.! Two of these
turtles were entrained when the water temperature was 18-19 °C; however,
6 were taken when water temperatures ranged from 15 to 17 °C. The channel,
species, date, and water temperature for each of these incidents are as follows:
Savannah Harbor, 4 loggerheads (2 December 1992, 18 °C; 15 March 1994,
16.7 °C; 21 March 1994, injured, 16.7 °C; 24 March 1994, 17.2 °C) and one
Kemp's ridley (24 March 1994, injured, 17.2 °C); Fernandina Harbor, 2 log-
gerheads (9 January 1994, 15.6 °C; 20 March 1994, 16.7 °C); Morchead City
Harbor, 1 loggerhead (2 April 1994, 15.5 °C); and Fi. Pierce Inlet, Florida, one
green turtle (11 January 1994, 18.9 °C).

Relocation

Relocation operations conducted during June 1991 at Brunswick Harbor
relocated 70 turtles approximately 6 to 12 nm out of the channel. Only one
was recaptured. A total of 27 turtles were relocated during June 1991 at
Savannah Harbor and none were recapiured. During 24 days of relocation
efforts at Fernandina Harbor in December 1991, 48 turtles were relocated and
none recaptured. During 4 days of relocation efforts in March 1992 at
Charleston Harbor, 3 turtles were captured before dredging operations were
completed.

Relocation operations were generally not begun until the latter portion of a
dredging project making assessment of the effectiveness of the technique diffi-
cult. However, it should be noted that during the first 66 days of the dredging
project at Brunswick Harbor, 21 sea turtle entrainment incidents were docu-
mented prior to the initiation of relocation efforts while only one entrainment

! Personal communication, M. Dupes, 8. Calver, and B. Adams.
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incident was documented in the 25 days thercafter. Similarly, 17 sea turtle
entrainment incidents were documented during the first 10 days of the dredg-
ing project at Savannah Harbor prior to the initiation of relocation efforts and
none were reported in the 14 days when relocation trawling was used. No sea
turtle entrainments were reported during the 55 days of dredging in 1991/1992
at Fernandina Harbor. No turtles were captured by trawl once water tempera-
tures dropped to 14.5 °C; therefore, relocation efforts were discontinued at
Femandina Harbor before dredging was completed.

Recaptures

Data on recaptured sea turtles are listed in Appendix D. Loggerheads were
the only species recaptured in all channels. Qut of 76 monthly sampling
efforts, only eight turtles (1.2%) were recaptured during the same month in
which they were first captured and tagged (Charleston Harbor, 1; Savannah
Harbor, 3; Brunswick Harbor, 2; Fernandina Harbor, 2). These eight recap-
tures were all during months of high relative abundance (June, 2; July, 1;
October, 3; and November, 2).

A total of 58 loggerheads (8.7%) were recaptured from prior sampling
efforts either during these or other studies (Charleston Harbor, 7; Savannah
Harbor, 14; Brunswick Harbor, 6; Fernandina Harbor, 8; Canaveral Harbor,
23). Twenty-nine of these were recaptured within the same channel in which
they had originally been captured and tagged. One loggerhead recaptured in
Canaveral Harbor on 8 July 1992 had originally been captured and tagged
3.7 years earlier in Canaveral Harbor on 9 November 1988. Data on locations
and the number of days between captures for these turtles are given in Appen-
dix D. Data are unavailable on 20 turtles captured which were tagged pre-
viously by other sea turtle projects.

Information obtained from the previously existing flipper tags on nine log-
gerheads shows evidence of large-scale movement between the South Atlantic
channels. Although most recaptured turtles were first captured and tagged
within the South Atlantic, one loggerhead was originally tagged in August
1991 in Southold Bay, New York, and recaptured in April 1992 at Savannah
Harbor. One loggerhead tagged at Brunswick Harbor in April 1992 was recap-
tured in October 1992 at Charleston Harbor. During March 1992 at Brunswick
Harbor two loggerheads were recaptured which were previously captured in
October 1991 at Femandina Harbor and Savannah Harbor. Two loggerheads
tagged in June 1990 at Brunswick Harbor and in June 1991 on Bald Head
Island, North Carolina, were both recaptured at Fernandina Harbor in Decem-
ber 1991. Three loggerheads recaptured at Canaveral Harbor in April 1992,
October 1992, and January 1993 were previously tagged at Kennedy Space
Center, Florida (January 1990), St. Lucie, Florida (February 1989), and
Femandina Harbor (August 1992).

Three turtles (one green turtle, two loggerheads) nested a short time after
they were captured at Canaveral Harbor; therefore, the capture in the trawl
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survey did not appear to disrupt reproductive behavior for these three females
(Bolten et al. 1993). A green turtie captured on 19 June 1992 later nested on
7 July 1992 at Melboumne Beach, Florida. One loggerhead originally captured
on 19 June 1992 nested on Hutchinson Island, Florida, on 9 July 1992 and a
second loggerhead captured on 10 July 1992 nested on Cocoa Beach, Florida,
on 30 July 1992,

One loggerhead (X 2674/2675) which was captured on 19 June 1992 in
Canaveral Harbor and noted to be lethargic with a sunken plastron, stranded
dead three days later 3.6 km north of Canaveral Harbor jetties (Bolten et al.
1993). A second adult male loggerhead (X 2626/2627) which was captured
during the May 1992 survey, stranded dead in Chesapeake Bay in June 1993.
These montalities did not appear to be attributed 10 capture during the trawl
surveys.
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5 Discussion

Species Composition, Size Frequency, Relative
Abundance

Loggerheads dominated species composition in all six channels. Since only
three loggerheads were captured at Morehead City Harbor, very little can be
concluded except that there was a low abundance of sea turtles in the dredged
portion of this channel during the monitoring period. Only 20 Kemp's ridleys
were captured within the deeper dredged areas surveyed during this study.

The presence of Kemp’s ridleys, however, may be higher in shallower areas
which potentially serve as an important habitat (National Research Council
1990). Kemp’s ridleys occur along the South Atlaniic coastal area; however,
little information is available on their utilization of deeper dredged areas within
the channels. The extremely low relative abundance of Kemp’s ridleys seen
during this study may be a result of their infrequent use of the deeper channel
or a reflection of a rare occurrence by an extremely endangered animal. Only
five green turtles were captured during this study. Smaller green turtles exist
in the shallower areas, as do the Kemp’s ridleys, and may not frequent the
deeper waters of the channels (Mendonca and Ehrhart 1982; Ehrhart 1983;
Mendonca 1983; Renaud et al. 1993; Landry et al. 1993). Juvenile and adult
Kemp’s ridley and green turties do not appear to utilize the deeper dredged
portions of the six channels surveyed; however, both species occur throughout
the South Atlantic and periodically are found within the deeper channeis,

Very little can be determined from the small numbers of Kemp's ridley and
green turtles captured. However, 17 of the 20 Kemp’s ridleys captured were at
Femandina Harbor and Brunswick Harbor. Femandina, Brunswick, and
Savannah Harbors are the only channels in which documented Kemp’s ridley
mortalities or injuries from hopper dredges have occurred (Table 2). Green
turtle mortalities or injuries are documented at Canaveral, Fernandina, and
Ft. Pierce Harbors, Florida; however, during this survey a total of only three
green turtles were captured from Canaveral Harbor and Fernandina Harbor.
Previous dredging records from Canaveral Harbor indicate that most of the
green turtles killed or injured were very small juveniles which were potentially
taken by the dredge inside the jetties or near the tuming basin of the
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submarine base.! This location has many submerged rocks and debris which
prevents trawling. Tangle netting techniques used at this location have yielded
a large number of small juvenile green turtles presumably using the submerged
structures for protection and feeding (Mendonca 1983). Dredging records from
Fernandina Harbor are inconclusive as to the locations where green turtles
were killed or injured.

The species distributions of reported turtle entrainments summarized in
Table 2 show that the majority of identified entrained turttes were loggerheads
(63 %), with green turtles accounting for 12 %, and Kemp's ridleys 2 %.
Unidentified turtles accounted for 23 % of the total entrainment incidents
reported and were identified as turtles by portions of the body or internal
viscera. Most of these specimens were assumed 10 be loggerheads but were
not counted in the loggerhead totals. Loggerheads dominated these entrain-
ment totals and this domination was also demonstrated by the trawling survey
catches.

Loggerheads smaller than 40 cm were not captured during this study. This
may be a result of smaller animals occupying the shallower areas outside the
deeper dredged areas which was reported for smaller Kemp’s ridley and green
turtles. Juvenile loggerheads less than 40 cm do not appear to utilize any of
the surveyed channels. Juveniles of the 50- to 70-cm size classes did utilize
the channels; however, it is not known whether this reflects habitat use differ-
ent from that in shallower habitats of the surrounding area. The size frequency
of loggerheads captured in the five channels surveyed north of Canaveral Har-
bor is strongly dominated by the 50- to 70-cm juvenile size class. Van Dolah
and Maier (1993} reported similar species composition and size-class distribu-
tions from their trawling surveys in Charleston Harbor.

Analysis of the relative contribution of an individual of a given age to the
growth rate of the population (reproductive value) provides valuable insight for
management decisions in the conservation of sea turtles, because it indicates
which individuals contribute most to future populations and also, by inference,
where protection is likely to be the most effective (Richardson and Richardson
1982; Crouse, Crowder, and Caswell 1987). Richardson and Richardson
(1982) analyzed reproductive value for loggerhead eggs and hatchlings, small
juveniles, large juveniles, subadults, and nesting adults at Little Cumberland
Island, Georgia, and determined the highest reproductive value was with the
older stages, particularly the large juveniles 58-79 cm long. This was the
dominant size-class captured in the surveyed channels. Increased efforts to
protect this group are considered extremely important in conservation practices
(Richardson and Richardson 1982; National Research Council 1990).

Although only 34 (7%) of the 470 loggerheads captured at Fermnandina,
Brunswick, Savannah, and Charleston Harbors were adults, this does not pre-
clude the occurrence of adult loggerheads throughout the surrounding coastal

1 Unpublished Endangered Species Observer reports. Personal comnuunication, C. Slay.
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area outside the channel. Adult loggerheads are known to occur in these areas
in significant numbers, especially with respect to nearby nesting beaches
(National Research Council 1990). The low relative abundance of adult log-
gerheads seen in this study may reflect low abundance relative to juvenile
loggerheads, infrequent use of the deeper channel, or avoidance of the trawl
nets. Without additional information, the trawl survey information can only be
assumed to indicate a low relative abundance of adult loggerheads within the
deeper dredged areas of Fermandina, Brunswick, Savannah, and Charleston
Harbors.

Size class distribution at Canaveral Harbor was dramatically different than
the other channels surveyed. Whereas only a small number of adults were
captured in the channels north of Canaveral Harbor, 48.3% of the loggerheads
captured at Canaveral Harbor werc considered adults. Unlike the other chan-
nels, the deeper dredged portions of Canaveral Harbor were heavily used by
both male and female adult loggerheads. Large numbers of adult loggerheads
are also known to nest at nearby beaches (National Research Council 1990).

Frits et al. (1983) indicated that the distributions of large loggerheads were
related to water depth rather than to distance from shore. Data on depth distri-
bution are scarce; however, limited aerial surveys in the Gulf of Mexico indi-
cate sea turtles are most abundant in waters less than 50 m. Limited trawling
and biotelemetry data indicate that juvenile and adult sea turtles off the South
Atlantic and Gulf coasts are most abundant in waters less than 27 m deep but
seldom inhabit water less than 4 m deep (Bullis and Drummond 1978; Byles
1988).

Seasonal Distribution

Surveys conducted in Fernandina, Brunswick, Savannah, and Charleston
Harbors show similar results. Loggerhead captures begin in late spring, CPUE
steadily increases throughout the summer to a peak in fall, then dramatically
decreases as the sea turtles leave in winter. CPUE rates indicate that fall
(September, October, November) is the time of highest relative abundance for
loggerheads and October is the peak month for juvenile and adult loggerheads.
Additional sampling is necessary to confirm the fall trend of peak occurrence.

Even though the nesting season at nearby beaches is primarily May through
August, adults do not appear 1o utilize deeper portions of these channels during
this time and may only use it as a temporary post-nesting habitat before leav-
ing. Van Dolah and Maier (1993) also noted very few adult females in
Charleston Harbor even though they are commonly found nesting in the area
during spring and summer. Data from Canaveral Harbor show a very different
seasonal distribution for both juvenile and adult ioggerheads. Juveniles occupy
Canaveral Harbor year round in relatively constant numbers; whereas, adults
move into the channel and surrounding area during the spring/summer breed-
ing season. Adult female loggerheads appear to use Canaveral Harbor as an
inter-nesting habitat and adult males are found in the channel in late spring
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prior to arrival of the females. Similar conclusions were reached by Henwood
(1987).

A sharp increase in the number of juveniles in January at Canaveral Harbor
(this study and Henwood 1987) may represent juvenile turtles migrating south
during cooler temperatures. Biotelemetry studies may aid in understanding the
migratory and behavioral patterns of juvenile and adult loggerheads.

Spatial (Station) Distribution

The spatial distribution of loggerheads within Canaveral, Femandina, and
Savannah Harbors indicates differential use between the stations surveyed;
however, it is difficult to interpret these data without an understanding of what
factors attract sea turtles to these channels. The distribution may be correlated
with factors such as temperature, turbidity, current regime, bottom topography,
substrate, depth, or availability of food organisms. These factors may also be
highly variable between channels, seasons, and years. Although no conclu-
sions can be drawn, the relative abundance of turtles between stations suggests
a preference for station 2 at Femandina Harbor, station 3 at Canaveral Harbor,
and station 4 (furthest offshore) at Savannah Harbor. Van Dolah and Maier
(1993) showed differences in density of loggerhead turtles among stations;
however, this was not seen in this study. This suggests some feature(s) within
the channels which may attract these animals; however, further studies would
be needed to identify the factor(s).

Relocation

During early dredging projects at Canaveral Harbor, trawling was utilized to
relocate turtles from the dredged area of the channel. In 1980, at Cape Canav-
eral, 1,250 loggerheads were relocated 5 miles south of the channel during four
months of relocation efforts (Joyce 1982). Many of these displaced animals
returned to the channel during the same dredging project. Relocation efforts in
December 1989 and January 1990 at Canaveral Harbor relocated 36 turtles
(31 loggerheads; 4 green turtles; and 1 Kemp’'s ridley) with no animals recap-
tured during the 15 days of trawling (Bolten and Bjomndal 1991). Ninety-three
turttes (91 loggerheads and 2 green turtles) were caught and removed from the
vicinity of the dredging operation at Canaveral Harbor with no recaptures from
30 December 1990 to 15 January 1991 (Bolten and Bjorndal 1991). Reloca-
tion efforts in Brunswick, Savannah, Fernandina, and Charleston Harbors dur-
ing this study relocated a total of 160 turtles (155 loggerheads, 4 Kemp's
ridley, and 1 green turtle) with only one displaced turtle recaptured during the
trawling activities. Additionally, a reduced number of entrained turtles were
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reported by the observers on the dredges when relocation trawling was
utilized.!

The relative success of relocation efforts in channels with high densities of
sea turtles is uncertain because of the inability to move the large numbers of
turtles found in the channel in some years and the tendency for some turtles to
return to the channel once removed. The success of trawling operations is
difficult to evaluate; however, relocation of turtles out of the channel may be
feasible when there are low densities of turtles. Recapture rate of relocated
turtles may also be reduced by releasing the turtles at greater distances than
5to 12 nm. To increase the potential for reducing the number of entrained
turtles in future dredging projects, trawling operations used to relocate turtles
should begin shortly before or at least at the onset of the dredging operation
and not delayed until the latter portion of the project.

Although turtles may be present throughout these channels, the trawlers
usually have difficulty pulling nets inside jetties or nearshore because of rocks,
old pilings, or debris which may snag and tear the nets. Turtle relocation
operations are limited to areas in the channels where trawling is possible;
however, trawling should be done throughout as much of the channel as
possible.

‘Recaptures

The low number of recaptures throughout the study may be explained sev-
eral ways. The number of sea turtles in the area may actually be large but
only a small portion of the sea turtle population is being sampled. The indi-
viduals capwred may temporarily move out of the surveyed area of the channel
upon release (Standora, Morreale, and Bolton 1993; and Nelson?). Once cap-
tured by trawling nets, the sea turtles may also exhibit an avoidance behavioral
response to subsequent ¢ncounters with the nets. Behavioral studies using
biotelemetry techniques suggest an avoidance response in some individuals
(Standora et al. 1994). No quantitative information is available from these low
numbers of recaptures but there is some evidence that some individuals may
stay in the channel area for an extended period of time, as well as migrate
back to the same general area from their warmer winter retreats. Recaptures of
individuals from multiple channels confirm the fact that these animals migrate
wide latitudinal distances along the Atlantic coast.

1 Unpublished Endangered Species Observer reports. Personal communication, C. Slay.

2 Unpublished data, Nelson, USACEWES.
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Water Temperature and Relative Abundance

Sea turtles are cctothermic; therefore, the temperature of their immediate
surroundings is an important factor in their physiological requirements.
Hypothermia in sea turtles is known to cause a comatose condition and may
result in death (Wilcox 1986; Witherington and Ehrhart 1989; Schroeder et al.
1990). Sea turtles may respond to colder water temperatures by migrating to
warmer water either in more southerly locations or offshore to the Gulf stream
{Thompson 1988). They may also spend more time basking at or near the
surface to increase their body temperature through solar heating (Carr 1952
and Nelson'). Tt has been suggested that sea turtles may be able to survive
cold temperatures during winter months by burying themselves in the channel
bottom and going info a state of protected hibemation (brumation) (Felger,
Cliffton, and Regal 1976; Carr, Ogren, and McVea 1980; Cliffton, Cornejo,
and Felger 1982; Lutz 1990). During two unusually cold winters in 1978 and
1979 at Canaveral Harbor, the presence of large numbers of loggerhead sea
turtles in the channel was brought to the attention of the scientific community
by fishermen who had incidentally captured a number of turtles in a torpid
condition by trawling. Loggerheads were reported 1o be buried in the anoxic
mud for undetermined periods of time in Canaveral Harbor and in the Gulf of
California (Felger, Cliffton, and Regal 1976; and Carr, Ogren, and McVea
1980). Since potential brumation in sea turtles is reported only rarely in the
literature and the trawling surveys in this study did not capture turties with
evidence of having been buried in mud during times of cold water temperature,
this is believed to be a very rare cvent. This rare event may occur during
short periods of vnusually cold water temperatures with those turtles which
overwinter at Canaveral Harbor, however, since sea turtles do not appear to
overwinter in the channels north of Canaveral Harbor, it is unlikely this would
occur in those channels. Richardson and Hillestad (1979) also reported no
evidence of sea turtles overwintering in navigation channels in South Carolina
and Georgia.

Sea turtle abundance has been found to be higher in southeastern Atlantic
channels during the warmer months. A gradual northward expansion of the
sea turtle’s range during spring and summer months may be a result of physio-
logical dependence on warmer temperaturcs, as well as a reflection of
increased food availability (Shoop, Doty, and Bray 1981). Henwood and
Ogren (1987) noted higher concentrations of Kemp’s ridleys occurred near
Canaveral Harbor from December to March suggesting that these turtles over-
winter in this area and disperse along the Atlantic coastline with increasing
water temperatures. Biotelemetry studies of migrating loggerheads in offshore
waters revealed they spent more time at the surface than individuals in estuar-
ine foraging habitats (Keinath, Musick, and Byles 1987). These offshore
migrating turtles may be nearer the surface to benefit {from the warmer surface
water, as well as to breath more frequently.

1 Unpublished data, Nelson, USACEWES.
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Water temperature may serve as a preliminary mechanism for predicting the
potential for sea turtle occurrence in an area. There is no evidence in this data
set, as suggested by Van Dolah et al. (1992), that a regression relationship
exists for sea turtle capture rate and water temperature. Rather there is an
apparent threshold below which the chance of sea turtle capture is remote.
This can also be demonstrated with the results presented by Van Dolah et al.
(1992). For the channels surveyed north of Canaveral Harbor, 16 °C water
temperature was used as the dividing point. During this study, 1,008 trawls
conducted at or below 16 °C resulted in a total of 22 (4.4%) captures while
1,791 rawls conducted above this temperature resulted in a total of 473
(95.6%) captures. This clearly indicates a reduced relative abundance when
walter temperature is at or below 16 °C. This relationship was absent at
Canaveral Harbor because water temperature did not drop below 16 °C. The
higher critical minimum water temperatures found in Florida throughout the
year may be a major factor supporting sea turtle occurrences year-round (Fritts
et al. 1983).

Although the lower critical temperature limits may be different for each
species and size-class, temperatures below 16-20 °C may be used as a conser-
vative indicator of time periods in channels north of Canaveral Harbor which
have reduced sea turtle occurrence. Caution should be taken when temperature
is used as the only indicator of potential sca turtle activities in a given area
until further studies can be performed. Additional work is also needed to
understand the behavioral patterns of these animals during the colder seasons.

Caution should be taken when using absolute dates from this study for
arrival and departure of sea turtles. Extensive weekly surveying efforts need to
be conducted in the spring and fall months to better define iemporal movement
patterns for the turtles. Since water temperature may vary significantly
between years, mean waier temperature should be used as a relative index in
addition to CPUE indices from trawl surveys and historical trends for predic-
tions of relative abundance and seasonal occurrence of sea turtles. Successful
interpretation of poiential relative abundance of sea turtles is dependent on
conducting trawling surveys to assess CPUE rates and to collect water temper-
ature measurements. Once these data are collected, the potential relative abun-
dance of sea turtles (primarily loggerheads) within the channel may be
assessed. ‘

Low sea turtle relative abundance was seen primarily during the winter
months when water temperatures were <16 °C. High sea turtle relative abun-
dance was documented during summer and early fall when water temperatures
were high. As a tool for resource managers, these extremes are easy to inter-
pret and utilize to determine time of the year when hopper dredging activities
should or should not be implemented. Those CPUE rates and water tempera-
ture combinations which may be designated as a medium or moderate level of
sea turtle relative abundance were primarily seen during early spring and late
fall. This assessment of potential sea turtle occurrence is the most difficult to
use by the resource manager; therefore, additional factors such as channel
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As a conservative and precautionary measure, moderate to high sea turtle
abundance may be expected when water temperature is 221 °C; however, this
may not be a correct assessment for channels with very low CPUE rates.
Channel location and previously documented physical and biological data
should also be considered if the trawl survey yields a very low CPUE even at
high water temperature. This can be illustrated using the September 1992
(CPUE turtles/hour = (); mean water temperature = 27.7 °C) data from Charles-
ton Harbor. Although no turtles were captured during this survey, a high
relative abundance of sea turtles apparently were within the channel during the
September 1992 survey based on trawling surveys conducted during July 1992
(CPUE turtles/hour = (0.490; mean water femperature = 26.6 °C) and October
1992 (CPUE turdes/hour = 1.067; mean water temperature = 21.3 °C). Van
Dolah and Maier (1993) also documented sea turtle presence in Charleston
Harbor during September 1990 and 1991, It is unclear why no turtles were
captured during the September 1992 trawl survey in this study.

Due to the inherent limitations of surveys conducted with bottom trawling
techniques, the assessments of potential sea turtle relative abundance using
CPUE rates and water temperature would best reflect the occurrence of sea
turtles on or near the channel bottom. This is also the area of most concem
for potential dredging impacts to sea turtles.
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6 Summary

A total of 76 monthly trawling surveys were conducted for sea turtle rela-
tive abundance from June 1991 through March 1993 in the Canaveral Harbor
entrance channel, Florida (12 surveys), Fernandina Harbor St. Marys River
entrance channel (Kings Bay), Florida (14 surveys), Brunswick Harbor occan
bar channel, Georgia (9 surveys), Savannah Harbor ocean bar channel, Georgia
(17 surveys), Charleston Harbor entrance channel, South Carolina (11 surveys),
and Morehead City Harbor entrance channel, North Carolina (13 surveys).

A combined total of 645 loggerheads (Caretta caretta), 20 Kemp's ridley
(Lepidochelys kempi), and 5 green turtles (Chelonia mydas) were captured.
Loggerheads were consistently the most abundant species in all six channels.
Although only a very low number of Kemp's ridleys were captured during this
study, the majority were captured at Fernandina and Brunswick Harbors. No
quantitative conclusions can be made from the low sample size of green turtle
captures.

Kemp's ridley and green turtles did not appear to utilize the deeper dredged
arcas of the channeis. Although not investigated in this study, the shallower
areas outside the channels may serve as an important habitat to Kemp’s ridley
and green turtles. The dredged sections of the channels which were not sur-
veyed because of rock substrate and debris (such as near rock jetties) may also
be inhabited by very small loggerheads, Kemp’s ridley, and green turtes.
Further studies are needed in these locations using alternative sampling
techniques.

Catch per unit effort was calculated as indices to compare spatial and tem-
poral sea turtle abundance within and between the six channels.

Juvenile loggerheads 50-70 cm in length were the predominant size-classes
in the five channels north of Canaveral Harbor. Very few aduit loggerheads
were present in the deeper dredged section of these channels. Both adult and
juvenile loggerhead size-classes utilized the deeper dredged section of
Canaveral Harbor; however, differences in seasonal occurrence were seen.

For the five channels surveyed north of Canaveral Harbor, loggerhead (pri-
marily juveniles) captures began in late spring (April, May), increased through-
out summer (June, July, August), peaked in fall (September, October,
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November), then dramatically declined during winter (December, January,
February). Peak month for loggerhead captures in these channels appeared to
be October. In Canaveral Harbor, adults were primarily present during late
spring through summer whereas peak occurrence for juveniles was midwinter
(January).

Spatial (station) distribution was not random. A significantly higher num-
ber of turtles were captured in at least one of the sampling stations within all
surveyed channels except Morehead City Harbor, However, no conclusions
can be determined without further investigation into factors which may influ-
ence sea turtle behavior such as botiom topography, substrate, depth, food
organisms, etc.

Recaptures of sea turtles throughout this 21-month study suggest month to
month and year-to-year site fidelity of some individuals. Recaptures of turtles
tagged between multiple channels suggest channel utilization during migratory
activities.

The success of relocation efforts is difficult to evaluate; however, relocation
of turtles out of the dredging area may be most feasible when there are low
densities of mrtles. Trawling operations used to relocate turtles may have
increased success if begun shortly before or at least at the onset of the dredg-
ing operation and not during the latter portion of the project. Turtle relocation
operations are limited to areas in the channels where trawling is possible;
however, trawling should be done throughout as much of the channel as
possible.

For the five channels surveyed north of Canaveral Harbor, very few sea
turtles were captured when water temperatures were at or below 16 °C.
Although the lower critical temperature limits may be different for each spe-
cies and size-class, temperatures below 16 °C may be used as a conservative
indicator of time periods in these channels which have reduced sea turtle
occurrence or activities. The relationship between sea turtle occurrence and
water temperature was not seen at Canaveral Harbor as was shown in the other
channels surveyed.
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7 Conclusions and
Recommendations

This study has helped to define water temperature as a critical factor in sea
turtle occurrence for Fernandina, Brunswick, Savannah, Charleston, and
Morehead City Harbors. This work has only begun to identify the spatial and
temporal utilization patterns of sea turtles in the hopper dredged channels.
Water temperature may serve as a fundamental tool for assessing potential sea
turtle occurrence; however, dredging windows should not be based solely on
temperature data alone. Additional consideration should be given to historical
data on channel utilization by sea turtles. Based on the results of this study,
the South Atlantic coast might be divided into the following regions based on
differences in species composition and relatve abundance: North Carolina,
South Carolina, Georgia-North Florida, and Canaveral Harbor. These desig-
nated regions may warrant more individualized dredging restrictions during
future hopper dredging projects to better reflect the differences in sea turtle
occurrence.

Further work is critically needed to confirm the trends identified in this
study and understand these complex pelagic creatures. Recognizing the limita-
tions of trawling as a surveying tool, this information can best be gathered
through additional trawling surveys in combination with biotelemetry studies.
Long-term relative abundance, behavioral, physiological, and nutritional data
would provide more reliable predictors of sea turtle activity within a desig-
nated area. Because it has been demonstrated that sea turtle population levels
can change, populations must be periodically surveyed to update their status
and potential for negative impacts from dredging.

Chapter 7 Conclusions and Recommendations
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Table 1

Summary of South Atlantic Hopper Dredging Projects with
Documented Sea Turtle Incidents (1980-1994)

Amount Dredged

Total Sea Turtie

Date {Cublc Yards) Vessel(s) Incidents
Canaveral Harbor, Florida
1980 1,400,000 Long istand 71
11 Jul-30 Nov Dodge istand
Sugar Island
1981 257,400 McFariand 6
13 Aug-22 Sep
1983 605,000 McFariand NA
? Feb- ? May {Inside jetties)} Sugar Island
? Aug- ? Dec 914,000 McFarland NA
(Seaward of dogieg)
1984 2,700,000 Sugar Island 12
26 Nov-18 Dec McFariand
1985 370,000 McFartand 0
15 Jan-31 Jan
1986 350,000 Quachita 5
2 Sep-6 Oct
1988 1,408,000 Dodge Island 34
24 Aug-21 Oct Atchafalaya
Mermentau
1989/1990 290,000 McFarland 1"
6 Dec-16 Jan
1980/1991 212,848 Sugar Island 8
14 Dec-18 Jan
FY 92/93 - No hopper dredging was performed.
Fernandina Harbor (Kings Bay), Florida
1986 250,000 Sugar Island 4 .
May
1987 910,000 Eagle | 5
15 Jul-31 Dec Manhattan Is.
Jim Bean
Sugar Island
1988 5,456,000 Eagle | i1
1 Jan-24 Jul/31 Oct-9 Dec Sugar Island
Dodge Island
Manhattan Is.
Mermentau
Atchafalaya
Quachita
1989 152,000 McFarland 3
31 May-11 Jun
720,000 Atlantic ]
11 Nov-18 Dec Amarican
1680 754,000 Sugar Isiand 4
23 Oct-13 Dec

(Continued)




Table 1 (Concluded)

Amount Dredged

Total Sea Turtle

Date (Cublc Yards) Vessel(s) Incidents
| Fernandina Harbor (Kings Bay), Florida (Continued)
1991 766,685 Sugar Island 1
24 Jan-23 Mar
1961/1992 640,237 McFariand 0
18 Dec-12 Feb
1992 229,336 Eagle | 0
6 Feb-5 Mar
1983 253 585 McFariand o}
18 Jan-13 Feb
1964 419,080 McFariand 1
3 Dec 93-15 Jan 84 350,550 Quachita 1
3-20 Mar 84
Charleston Harbor, South Carolina
1991 3,030,000 Sugar Isfand 3
1 Aug-14 Apr Dodge Isfand
' Port Royal Harbor, South Carolina
1992 700,000 Padre Island 2
16 Feb-20 Mar
F1. Pierce Inlet, Florida
1994 62,000 Sugar Isfand 1
6 Nov 93-28 Jan 94
Morehead City Harbor, North Carolina
1604 2,900,000 Quachita 1
23 Nov 93-3 Apr 94 Mermentau
Eagle |
Brunswick Harbor, Georgia
1988 907,673 Dodge island 1
Jun - Aug Manhattan Is.
1989 1,027,400 Eagle | 0
Oct - Nov
1991 1,583,000 Sugar Isfand 22
23 Mar-20 Jun ’ Dodge Isfand
1993 1,472,239 Atchafalaya 0
15 Jan-8 Apr Quachita
Mermentau
Savannah Harbor, Georgla
1989 648,048 Eagie | 1
Nov - Dec
1991 1,104,991 Sugar Istand 17
20 Jun-14 Aug Dodge Island
1892 554,707 Eagle | 1
1-23 Dec Quachita
1994 2,825 926 A. N. Weeks 2
13 Dec 93 - 24 Mar 94 QOuachita 2




Table 2

Reported Sea Turtle Entrainment Incidents by Specles During South Atlantic
Hopper Dredging Activities (1980-1994)

C. caretts L. kempi C. mydas Total
Year Dead | Live/injured | Dead | Livednjured | Dead | Livednjured | Unidentified’ | Dead | Live/Injured
Canaveral Harbor, Florida
1980 50 - - - - 3 18 68 3
1081 3 - - - - 1 2 5 |1
1984/85 | 1 - - - - - " 12 -
1986 3 2 - - - - - 3 2
1988 12 1 - - 2 1 18 32 2
1989/90 | - - - - 6 3 2 8 3
1990/91 | 2 1 - - 2 3 - 4 4
Total 7 4 0 0 10 " 51 132 |15
Fernandina Harbor (Kings Bay), Florida
1986 1 - - - - 3 - 1 3
1987 3 - - - 1 - 1 5 -
1988 6 - 3 - 1 1 - 10 1
1989 8 - - - i - - 9 -
1990 4 - - - - - - 4 | -
1991 1 - . - . - " 1 .
1994 2 - - - - - - 2 -
Total 25 0 3 0 3 4 1 32 4
Brunswick Harbor, Georgia
1988 1 - - - - - - 1 -
1989 - - - - - - - . -
1991 18 2 1 - - - 1 20 2
Total 19 2 1 0 0 0 1 21 2
Savannah Harbor, Georgila
1989 1 - - - y - . 1 .
1991 16 1 . . - - - 16 |1
1992 1 - - . . - . 1 .
1994 2 1 - 1 - - - 2 2
Total 20 2 0 1 0 0 0 20 3
i Charleston Harbor, South Carolina
| 1991 3 0 0 o 0 0 0 3 0
{Continued)

' Fragments of sea turtle carcasses not identified to species. Most assumed to be G. caretta.




Table 2 (Concluded)

C. caretta L. kempi C. mydas Total
Year Dead | Live/injured | Dead | Live/njured | Dead | Live/Injured | Unidentified’ | Dead | Live/tnjured
3 Port Royal Harber, South Carolina
"1992 2 0 0 0 o 0 2 0
Fort Plerce Inlet, Florida
1994 0o |o 0 1 0 0 1 |o
Morehead City Harbor, North Carolina
1994 1 0 0 c 0 0 1 0
Channels Combined
1980- 141 8 1 14 15 83 212 (24
1894




Table 3

Sampling Stations for Surveyed Southeastern U.S. Hopper Dredged

Channels
Loran
Station 1 (inshore) Station 2 Station 3 Station 4 (Ofishore)
East West East Woest East West East Waest
Channel Point Point Point Point Point Point Point Point
Canaveral 43970.7 43957.2 43957.2 439395 | 439395 43921.0 439210 43601.7
62037.1 62028.5 62028.5 820221 62022.1 62015.0 62015.0 62007.7
Fermandina | 454155 45403.0 45403.0 453880 | 45388.0 45371 .5 45377.5 | 45361.0
61987.0 61970.0 61670.0 619530 | 61953.0 61636.0 61936.0 619225
Savannah 456428 45628.8 45628.8 456145 | 456145 455893 455993 455856
£1298.0 612855 512855 612815 | 612815 612711 612711 61260.0
Charleston 454978 45486.6 45486.6 454754 | 454754 454643 * *
605016 604913 60491.3 604812 | 60481.2 60471.2
Morghead 345130 344007 344007 343107 o o * *
764009 764132 764132 764052

* No sampling stations.
Note: Sampling stations were not used in Brunswick Harbor until the predredge survey in December 1992,




Table 4

Distribution of Trawling Dates for Southeastern U.S. Hopper Dredged Channels
Surveyed From June 1991 Through March 1993

Month { Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jungtl |*

*

24 May-20 Jun (R)

22-26 Jun (R)

-

*

Jut 91 "

-

*

*

»

Aug 91 |*

*

L3

I_21-22 Aug (P}

-

Sepol |*

*

29 Sep-3 Oct

1-14 Aug (R)

FSepo 1 Oct (P)

*

Oct91 |*

8-10 Oct (P)

25-29 Oct

3-7 Oct

*

*

Nov ol |*

*

*

30 Oct-3 Nov

*

*

Dec 91 |~

10-22 Dec (R)
30 Dec-9 Jan

2-6 Dec

7-11 Dec

.

6-10 Dec (P}

Jan92 [°

2-6 Jan

7-11 Jan

Febgz |*

9-14 Feb

2-6 Feb

Mar 92

Apr 92

3-5 Mar

May 92

Jun 92
Jul 92

Aug 62

Sep 92

Oct 92

Nov 62

Dec 92
Jan 93

Feb 93

Mar 93

Note: * = No monthly survey; P = Predredged survey; R = Relocation survey. Shaded area reflects standardized

distance trawling protocol, whereas unshaded area reflects standardized time trawling protocol.

|




Table 5

Distribution of Channel Length and Width, Number of Stations
and Trawls per Stations, and Total Number of Paired Trawis for
Surveyed Channels

Channet Number of Total Paired
Channel Length | Width Number of | Trawls Per | Traw!s Per

Channel nm {km} m {ft) Stations Station Month
Canaveral 5.0 (9.3) 120 (400) 4 6 24
Ferandina 8.3 (15.4) 150 {500) 4 7 28
Brunswick' 5.0 (9.3) 150 (500) 5 7 35
Savannah 6.6 (12.2) 180 (600) 4 8 32
Charleston 229 (42.4) 150-210 3 7-10 28

(500-700)
Marshead 2.4 (4.4) 140 (450) 2 107 20

! Sampling stations were not used at Brunswick Harbor until December 1992,
2 Additional trawls were conducted in Morehead City Harbor to secure a contractor.
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Table 6

1993

Distribution of Total Number of Trawls Conducted Within Southeastern
U.S. Hopper Dredged Channels Surveyed From June 1991 Through March

Month

Canaveral

Fernandina

- Brunswick

Savannah

Charleston

Morehead

Jun 91

L]

*

170

*

*

Jul 81

*

*

*

-

Aug 91

-

17

-

Sep 9N

*

269

Oct 91

Nov 91

Dec 91

Jan 92

Feb 92

Mar 92
Apr 92
May 92
Jun 92
Jul 92

Aug 92

Sep 92

Oct 92

Nov 92

Jan 93

Dec 92

Feb 93

Mar 93

Total

* No monthly survey.
Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protocol.




Table 7

Distribution of Mean Trawl Distance (nm) for Southeastern U.S. Channeils
Surveyed From June 1991 Through March 1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jun 91

*

*

2.19

2.27

*

*

Jul 91

*

*

-

*

*

Aug 91

1.57

1.487

Sep 91

1.505

Oct 61

1.52

Nov 91

1.46

Dec 91

1.51

Jan 92

1.42

Feb 92

1.568

Mar 92

Apr 92
May 92

Jun 92

Jul 52
Aug 92

Sep 92

Oct 92

Nov 92

Dec 92

* No monthly survey.

Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protocol.




Table 8

Distribution of Total Trawl Distance (nm) for Southeastern U.S. Hopper
Dredged Channels Surveyed From June 1991 Through March 1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Mcrehead

Jun 91

*

-

372.48

74.75

*

-

Jul 91

*

*

*

Aug 51

*

25.28

*

Sep NN

405.03

Oct 91

Nov 91

Dec 91

Jan 92

Feb 02

Mar 92

Apr g2

May 92

Jun 92

Jul 92

Aug 92

Sep 92

Oct 82

Nov g2

Dec 92

Jan 93

Feb 93

Mar 93

Total

* No monthly survey.
Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area refiects standardized
time trawling protocol,




Table 9
Distribution of Mean Trawl Time (min) for Southeastern U.S. Hopper Dredged
Channels Surveyed From June 1991 Through March 1993

Month

Canaveral

Fernandina

Brunawick

Savannah

Charleston

Morehead

Jun 81

*

-

40.27

45.03

*

-

Jul 1

*

*

-

Aug 91

28.54

20.71

*

Sep 91

29.53

Oct 91

31.00

Nov 91

30.11

Dec 91

30.20

Jan 92

28.97

Feb 92

30.42

Mar 92

Apr 92

May 82

Jun 92

Jul 92

Aug 92

Sep 92

Oct 92

Nov 92

Dec 92

Jan 93

Feb 93

Mar 83

* No monthly survey.

Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protocol.




Table 10

Distribution of Total Trawl Time (min) for Southeastern U.S. Hopper Dredged

Channels Surveyed From June 1991 Through March 1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jun 91

*

*

6846

1,486

»*

"

Jul 91

-

*

*

-

»

Aug 91

*

*

4,077

505

*

Sep 91

7,844

Oct 91

1,488

Nov 91

1,686

Dec 91

1,933

Jan 92

1,941

Feb 92

1,582

Mar 92
Apr 62

May 92

Jun 92

Jul 92

Aug 92

Sep 92

QOct 92

Nov 82

Dec 92

Jan 93
Feb 93

Mar 93

Total

* No monthly survey.
Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protocol.




Table 11

Distribution of Sea Turtles Captured In Port and Starboard Nets
for Southeastern U.S. Hopper Dredged Channels Surveyed From

June 1991 Through March 1993

Channel

Starboard Net

Port Net

Total Turtles

Canaveral

a5

80

175

Fernandina

70

€3

133

Brunswick

75

85

160

Savannah

70

82

152

Charleston

22

25

47

Morehead City

3

0

Total

335

335

670




Table 12
Distribution of Turtles Captured, Hours Trawied, and CPUE (turtles/hour) by
Tidal Stage for Surveyed Southeastern U.S. Hopper Dredged Channels

Tidal Stage

Channel Ebb Slack Flood Total

Number of Turtles Captured and Hours Trawled

Fernandina 55 133
Brunswick 68 160
Savannah 57 152
Charlesten 22 47
Morehead 2 3
City

Total 204 495

CPUE (Turtles/Hour)

Fernandina 053 0.464 0.656 0.571
Brunswick 0.48 0.48 051 . 0.489
Savannah 0.372 0.468 0.445 0418
Charleston 0.326 0.194 0.144 0.206
Morehead 0.04 0.044 0 0.025
City

Total 0.385 0.369 0.394 0.390

Note: Canaveral Harbor not included due to weak or nonexistent tidal flow. Shaded area equals number of hours
trawled, while unshaded area equals number of turtles captured.




Table 13

Distribution of Total Number of Turtles Captured, Hours Trawled, and CPUE
(turtles/hour) for Surveyed Southeastern U.S. Hopper Dredged Channels

Total Total

Total Totat Total Kemp's | Total Trawl CPUE
Channel Turtles | Total Ce dJuv. Ce Adult Cc | Ridleys | Green | Hours TurtHour
Canaveral |175 167 1(5) 85 83 1 2 122.3 1.43
Fernandina 1133 123 '(1) 117 7 8 1 2331 0.570
Brunswick [160 149 1(1) 138 12 9 1 3271 0.490
Savannah {152 145 1(6) 135 12 1 0 363.5 0.420
Charleston 47 45 41 4 1 1 2277 0.210
Morehead 3 3 3 0 ] 0 118.4 0.025
Total 670 632 '(13) 519 118 20 5 1,392.1 -

! Indicates turtles captured (number in parentheses) with no SCL measurement recorded,
Note: Loggerheads (Cc) with maximum SCL less than 82.5 cm were designated as juveniles.




Table 14

Distribution of Total Number of Turtles Captured (Kemp’s, Loggerheads, and
Greens), Number of Channels Surveyed Monthly, and Distribution of Adult

and Juvenile Status for Surveyed Southeastern U.S. Hopper Dredged

Channels
# of Total
Channels Total Juvenile Total Total Total

Month Surveyed Turtles Total Cc Ce Adult Cc Kemps Green
Jun 91 2 80 78 70 8 2 0
Aug 91 2 27 26 (1) 25 1 0 0
Sep o1 2 38 a5 3 4 3 0
Oct 91 3 104 98 '(3) 97 3 3 0
Nov 91 1 31 30 28 2 1 0
Dec 91 4 56 51 47 4 4 1
Jan 92 2 0 0 0 0 0 0
Feb 92 2 0 0 0 0 0 0
Mar 92 & 23 19 16 3 2 2
Apr 92 5 43 40 (1) 22 19 1 1
May 92 5 33 33 17 16 0 0
Jun 92 4 42 37 (3) 12 25 1 1
Jul 92 5 as 35 17 17 0 0
Aug 92 3 18 18 15 a 0 0
Sep 92 5 22 20 (1) 17 3 i 0
Oct 92 5 46 46 40 6 0 0
Nov 92 5 31 277(3) 28 2 1 0
Dec 92 6 10 10 10 0 0 0
Jan 93 4 21 20 20 0 1 0
Feb 93 3 8 7' 6 1 0 0
Mar 93 2 2 2 1 1 0 0
Total - 670 632 (13) 519 118 20 5

' No carapace measurement recorded.
Note: Loggerheads (Cc) with maximum SCL less than 82.5 ¢m were designated as juveniles.




Table 15

Distribution of Total Number of Turtles Captured During Monthly Surveys

From Canaveral Harbor Entrance Channel, Florida

Month
| —

Total Turtle
All Spacles

Total
Loggerheads

Total Adult
Loggerheads
Male\Female

Total Juvenile
Loggerheads

Total
Greens

Total
Kemp’s

Total

175

167 '{5)

36\47

85

2

1

! indicates months in which individual turtles (number in parentheses) had no SCL measurement recorded;

theretore adult or juvenile status could not be determined.

Note: Juveniles were defined as turtles with maximum SCL less than 825 ¢cm. Shaded area reflects standardized

distance trawling protocal.




Table 16

Distribution of Total Number of Turtles Captured During Monthly Surveys
From Fernandina Harbor St. Marys River Entrance Channel

Total Aduit
Total Turtles Total Loggerheads Total Juvenile Total Kemp's
Month (All Species) Loggerheads Male/Famale Loggerheads Ridley
Oct 91 33 31 **4(1) 0/0 32 1
Dec 91 48" 45 212 41 2
Mar 92 3 1 0/0 1 2

Total 133 123 ***(1) 4/3 117 8
Total (Apr 92 - 49 46 21 43 3
Mar 93)

*

No monthly survey.

**  One green turtle was captured during this month.
*** Number, in parentheses, of turtles captured with no SCL measurement recorded.
Note: Juvenile loggerheads were defined as all turtes with a maximum SCL less than 82.5 cm. Shaded area

reflects standarized distance trawling protocol whereas unshaded area reflects standarized time trawling protocol.




Table 17

Distribution of Total Number of Turtles Captured During Monthly Surveys
From Brunswick Harbor Ocean Bar Channel, Georgla

Tota! Adult Total
Total Turtles | Total Loggerheads | Total Juvenile | Kemp's Total
Month Ail Species Loggerheads Male/Female Loggerheads Ridley Green
Jun 91 71 89 2/6 61 2 0
Sep 91 22 20 n 18 2 0
Oct 91 43 40'(1) 0/0 41 2 0
Nov 91 . . . . v .
Dec 91 4 2 0/0 2 2 0
Jan 92 0 0 0/0 0 0 0
Feb 92 0 ] 0/0 0 0 0
Mar 92 9 8 1/0 7 0 1
Apr 92 LA 10 1/0 9 1 0

Total

160

149 (1)

57

138

* No monthly survey.
' Number, in parentheses, of turtles captured with no SCL measurement recorded.
Note: Juvenile loggerheads were defined as all turttes with a maximum SCL less than 82.5 cm. Shaded area
reflects standardized distance trawling protocol whereas unshaded area reflects standardized time trawling

protocol.




Table 18
Distribution of Total Number of Turtles Captured During Monthly Surveys
From Savannah Harbor Ocean Bar Channel, Georgia
Total Aduit

Turtles {All Total Loggerheads Total Juvenile Total Kemp's
Month Species) Loggerheads Male/Femaie Loggerheads Ridiey
Jun 91 9 9 110 8 o
Aug 91 27 26 (1) 10 25 0
Oct 91 28 2711 0/3 24 0
Nov 91 3H 30 0/2 28 1
Dec 91 3 3 0/ 3 0
Jan 92 0 0 0/0 0 0
Feb 92 0 0 0/0 .0 v
Mar 92 0 0 0/0 0 0

145 1(8)

Total 152 3/9 135 1
Total {(Apr 92 - 54 50 '(40) 14 47 0
Mar 93)

protocol.

T Number, in parentheses, of turtles captured with no SCL measurement recorded.
Note: Juvenile loggerheads were defined as all turtles with a maximum SCL less than 82.5 om. Shaded area
reflects standardized distance trawling protocol whereas unshaded area reflects standardized time trawling




Table 19

Distribution of Total Number of Turtles Captured During Monthly Surveys
From the Charleston Harbor Entrance Channel, South Carolina

Total Adult

Total Turtles Total Loggerheads Total Juvenile
Month All Species Loggerheads Mzle/Female L oggerheads Total Green
Aug 91 0 0 0/0 0 o]
Sep 91 16 i5 2/0 13 1!

Total

47 45 4/0 41 2
Total (Mar 92 - 3t 20 2/0 28 1
Mar 93)

* No monthly survey.
' Kemp's ridiey capture.
Note: Juvenile loggerheads were defined as all turties with a maximum SCL less than 82.5 cm. Shaded area
reflects standardized distance trawling protocol whereas unshaded area reflects standardized time trawling

protocol.




Table 20
Distribution of Loggerheads Captured for Surveyed Southeastern U.S, Hopper
Dredged Channeis From June 1991 Through March 1993

<40 40-50 50-60 60-70 70-80 80-90 290

Channel {cm) {cm) (em) {cm) (cm} {em) (cm) Totat
Canaveral 0 4 29 34 7 33 60 167 '(5)
Femandina 0 3 44 52 14 8 2 123 '(1).
Brunswick 0 9 58 56 14 4 8 149 (1)
Charleston 0 1 19 14 7 2 2 45
Savannah 0 1 59 60 13 8 4 145 '(6)
Morehead ] 1 0 1 1 0 0 3
Total ] 19 209 217 56 55 76 632 (13)

* Number, in parentheses, refiects turtles captured which had no SCL measurement recorded.




Table 21

Size-Class Distribution by Straight Carapace Length (SCL) of Loggerheads
(Cc) Captured During Monthly Surveys From Canaveral Harbor Entrance

Channel, Florida

30-40 40-50 50-60 60-70 70-80 80-90 > 90
Month Total Cc {em) {em) {cm) {cm) {em) {em) {cm)
Mar 92 8 0 1 2 2 0 2 1
Apr 92 28Y%1y | o ] 0 8 0 7 13
May 92 22 0 2 3 1 0 4 i2
Jun 92 20'@ |o 0 0 1 2 8 18
Jul @2 18 0 0 0 1 1 4 12
Aug 92 9 0 0 3 2 0 2 2
Sep 92 a 0 0 0 1 0 1 1
Oct 92 12 0 0 2 5 2 2 1
Nov 92 9 0 0 3 4 0 2 0
Dec 92 2 0 0 2 0 0 0 0
Jan 93 20 0 1 g 9 1 0 0
Feb 93 7 0 0 5 0 1 1 0
Total 167'5) | O 4 29 34 7 33 60

1 Number, in parentheses, of turtles captured with no SCL measurement recorded.




Table 22
Size-Class Distribution by Straight Carapace Length (SCL) of Loggerheads

(Cc) Captured During Monthly Surveys From Fernandina Harbor St. Marys
River Entrance Channel

Total <40 40-50 50-60 60-70 70-80 80-90 = 80
Month Cec (cm) {cm) {cm) {em) (em) {cm) {em)
Oct 91 M | o 0 15 14 2 0 ]
Dec 91 45 0 1 13 19 7 5 0
Mar 92 1 0 0 1 0 0 0 0

Total 123'%1) | o 3 44 52 14 8 2
Total {Apr 62 - 4 | 0 2 15 19 5 3 2
Mar 930

' Number, in parentheses, of turtles captured with no SCL measurement recorded.
Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protacol.




Table 23

Size-Class Distribution by Stralght Carapace Length (SCL) of Loggerheads
(Cc) Captured During Monthly Surveys From Brunswick Harbor Ocean Bar
Channel, Georgla

40-50 50-60 60-70 70-80 80-90 *90
Month Total Cc <40 {(cm) | (cm) {em) (cm) (em) (cm) {cm)
Jun 91 89 0 7 27 23 4 3 5
Sep 91 20 0 0 9 9 ) 1 1
Oct 91 ' |o 1 14 16 9 0 0
Nov 91 » . . . . . ’ .
Dec 91 2 0 0 2 0 0 0 0
Jan 92 0 0 0 0 0 0 0 0
Feb 92 0 0 0 0 0 0 0 0
Mar 92 8 0 0 3 4 0 0 1
Apr 92 10 0 1 3 4 1 0 1
Total 149'1) |0 9 58 1 56 14 4 8

* No monthly survey.

! Number, in parentheses, of turties captured with no SCL measurement recorded.

Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawiing protocol.
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Table 24
S?zz?CIzass Distribution by Straight Carapace Length (SCL) of Loggerheads
(Cc) Captured During Monthly Surveys From Savannah Harbor Ocean Bar
Channel, Georgia
Total <40 40-50 50-60 60-70 70-80 80-90 | > 90 (cm)
Month {Cc) {cm) {om) {cm) {cm) {cm) {cm)
Jun 91 8 |o 0 6 2 0 0 1
Aug 91 26'(1) | © 0 13 10 2 1 0
Oct 91 27y {0 0 9 10 5 3 0
Nov 91 30 |0 1 12 14 1 2 0
Dec 91 3 |o 0 0 2 1 0 0
Jan 92 0 0 0 0 0 0 0 0
Feb 92 0 0 0 0 0 0 0 0
Mar 92 0 0 0 0 0 0 0 0

Total 1456} | O 1 59 80 13 8 a4
Total (Apr 92 - 5074y | o 0 19 22 4 2 3
Mar 93)

! Number, in parentheses, of turties captured with no SCL measurement recorded.
Note: Shaded area reflects standardized distance trawling protocol whereas unshaded area reflects standardized
time trawling protocol.




Table 25
Size-Class Distribution By Straight Carapace Length (SCL) of

Loggerheads (Cc) Captured During Monthly Surveys From

Charleston Harbor Entrance Channel, South Carolina

Total <40 40-50 50-60 60-70 70-80 §0-90 >90
Month Cc {cm) (cm) {cm) {cm) {cm) {cm) (cm)
Aug 91 0 0 0 0 0 0 0 0
Sep91 (15 0 0 4 5 4 2 0

i

Total

45

19 14 7 2 2
Total
(Marg2 - |30 0 1 15 9 3 2 2
Mar 93)

: No monthly surveys. Shaded area reflects standardized distance trawling protocol whereas
unshaded area reflects standardized time trawling protocol.
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Table 26
Sex Ratlo of Loggerheads Captured Within Surveyed South-
eastern U.S. Hopper Dredged Channels as Determined by
External Morphological Characteristics Only
Channel Males Females Undetermined Total
Canaveral 47 36 92 175
Femandina 3 4 126 133
Brunswick 7 5 148 160
Savannah 9 3 140 152
Charleston 0 5 42 47
Morghead 0 0 3 3
Total 6 53 551 670




Tabie 27

Distribution of CPUE’s (turtles/hour) (All Species Combined) for Southeastern
U.S. Hopper Dredged Channeis Surveyed From June 1991 Through

March 1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jun 1

*

*

0622

0.363

*

*

Juf 91

*

*

*

Aug 91

-

0.397

»

Sep 0

Oct 91

1.129

Nov 91

Dec 91

Jan 92

Feb 92

Mar 92

Apr 92

May 92

Jun 92

Jul 92

Aug 92

Sep 92

Oct 952

Nov 92

Dec 92

Jan 93

Feb 93

Mar 83

Totai

1.43

0.571

0.489

0.418

0.206

0.026

" No monthiy survey. Shaded area reffects standardized distance trawling protocol wheteas unshaded area

reflects standardized time trawling protocol.




Table 28

Distribution of CPUE's (turties/trawl) (All Species Combined) for Southeastern
U.S. Hopper Dredged Channels Surveyed From June 1991 Through March

1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jun 91

*

-

0.418

0.273

*

Jul 81

*

*

*

Aug 91

*

*

Sep 91

Oct 91

Nov 91

Dec 91

Jan 92

Feb 92

Mar 92

Apr 92

May 92
Jun 92

Jul 92

Aug 92

Sep 02
Oct 92

Nov 92

Dec 92

Jan 93

Feb 93

Mar 93

Total

0.608

0.238

0.260

0.189

0.080

0.010

" No monthly survey. Shaded area refiects standardized distance trawling protocol whereas unshaded area
reflects standardized time trawling protocol.




Table 29
Distribution of CPUE's (turtles/nautical mile) (Ali Specles Combined) for
Southeastern U.S. Hopper Dredged Channels Surveyed From June 1991
Through March 1993

Month

Canaveral

Fernandina

Brunswick

Savannah

Charleston

Morehead

Jun 91

*

0.191

0.120

*

Jul 91

-

-

Aug 91

*

*

Sep &1

Oct 91

Nov 91

Dec 91

Jan 92

Feb 92

Mar 92

Apr 92

May 92

Jun 92

Jul 92

Aug 92

Sep 92

Oct 82

Nov §2
Dec 92

Jan 93

Feb 93

Mar 93

Total

0.564

0.179

0.162

0.138

0.070

0.009

" No monthly survey. Shaded area reflects standardized distance trawling protocol whereas unshaded area

reflects standardized time trawling protocol.




Tabile 30

Distribution of Turtles Captured, Hours Trawled, and CPUE
(turties/hour) for Surveyed Southeastern U.S. Hopper Dredged

Channeils
Shation #1 Station #4
Channel {Inshore) Station #2 | Station #3 (Ofishore) | Total
Number of Turtles Captured
Canaveral 24 65 85 1 176
Femandina 4 22 " 15 52
Savannah 13 12 7 22 54
Charleston 13 13 5 - 31
Morehead City 1 1 - - 2
Number of Hours Trawled
Canaveral 26.28 30.42 30.82 31.78 1223
Femandina 30.43 30.32 30.7 31.82 123.1
Savannah 238 24.4 24.8 24.42 97.4
Charleston 287 29.4 31.9 - 87.0
Morehead City 44.72 46.68 en - 91.4
CPUE (Turtles/Hour)
Canaveral 0.820 214 2.76 0.031 1.43
Fernandina 0.131 0.726 0.358 0.474 0.422
Savannah 0.546 0.492 0.282 0.9801 0.554
Charleston 0.506 0.442 0.157 - 0.356
Morehead City 0.022 0.021 - - 0.022

Note: Spatial distribution not analyzed for Brunswick Harbor since station sampling portocal
used there during December 1992 only.




Tabie 31
Seasonal Distribution of Turtles Captured and Hours Trawled Referenced to
Water Temperature for Surveyed Southeastern U.S. Hopper Dredged Channels

Seasons

Channel Spring Summer Fall Winter Total
Canaveral
Fernandina
Brunswick
Savannah
Charleston
Morehead
Total

CPUE (Turtles/Hour)
Canaveral 2,041 2.041 0.764 0.963 1.431
Fernandina 0.226 0.552 1564 1 0370 0.571
Brunswick 0.380 0.622 1.048 0042 0.489
Savannah 0.083 0.419 1.112 0.08g 0418
Charleston 0.279 0.390 0.185 0.105 0.208
Morehead 0 0.047 0.048 0.020 0.025
Note: Shaded area equals number of hours trawled, whereas unshaded area equals number of turlles captured.




| Table 32

Distribution of Mean Bottom Water Temperature (°C) Measurements Taken
Within Southeastern U.S. Hopper Dredged Channels Surveyed From June
1991 Through March 1993

Month Canaveral Fernandina Brunswick Savannah Charleston Morehead
Jun 91 * - 25.1 27.2 * *
Jul 91 . . . . . .
Aug 91 ' . . 294 28.3 .
Sep 61 . . 23.6 ' 25.6 .
Oct 91 * 218 240 26.2 * *
Nov 91 * * ¥ 208 - *
Dec 91 * 16.2 15.4 145 * 13.7
Jan 92 * * 128 126 * *
Feb 92 * " 109 109 * *
Mar 92 18.0 15.4 16.4 135 14.6 3.3
Apr 82 NA * 171 149 16.4 16.4
May 92 24.0 19.6 v 186 17.8 20.8
Jun 82 28.7 26.8 * * 23.0 256
Jul 82 28.0 NA * 26.9 266 28.7
Aug 92 28.0 NA * * * 278
Sep 92 29.0 30.4 * 27.9 277 239
Oct 92 26.0 21.0 * 21.9 21.3 215
Nov 92 23.7 19.0 * 21.3 204 19.9
Dec 92 20.0. 14.7 141 17.6 16.8 159
Jan 93 19.5 15.2 * 124 v 12.2
Feb 83 17.0 135 * * ‘ 6.2
Mar 93 . 17.6 " 123 . .
Range 17.0--29.0 13.5--304 10.9-25.1 10.9--29.4 14.6--28.3 6.2-28.7

Note: * No monthly survey.




Table 33

Distribution of Mean Air Temperature (°C) Measurements Taken Within
Southeastern U.S. Hopper Dredged Channels Surveyed From June 1991

Through March 1993

Month Canaveral Fernandina Brunswick Savannah Charleston Morshead
Jun 91 * * 25.0 27.2 * *
Jul 01 . . . . . .
Aug 91 . * . 20.3 293 *
Sep 61 . . 233 . 23.8 *
Oct 91 * 225 21.1 22.1 * .
Nov g1 * v * 15.9 o *
Dec 91 * 13.8 141 16.0 * 14.6
Jan 92 * * 13.1 11.8 * *
Feb 92 * * 11.9 85 * *
Mar 62 18.0 14.8 17.9 20.3 16.8 13.4
Apr 92 220 * 176 16.2 21.7 18.0
May 92 237 18.0 * 21.9 17.5 20.3
Jun 92 28.7 27.2 * * 21.0 27.1
Jul 82 26.7 N/A * 32.3 24.5 33.1
Aug 82 275 21.8 * * * 327
Sep 92 29.0 204 * 26.5 27.7 18.8
Oct 92 257 24.0 * 223 23.1 208
Nov 82 235 19.6 * 18.0 222 225
Dec 92 200 14.7 13.7 9.7 10.6 14.3
Jan 93 19.5 159 * 16.8 * 78
Feb 93 165 10.0 . . * 111
Mar 93 * 18.9 * 114 M *
Range 16.5-29.0 10.0-29.4 11.9-25.0 9.7-32.3 10.6-29.3 7.8-33.1

Note: * No monthly survey,




Table 34
Distribution of Turtles Captured Referenced to Water Temperature for
Surveyed Southeastern U.S. Hopper Dredged Channels

Water Temperature (°C)

Channel 516 17-20 21-24 | 2 25 Total
Canaveral
Fernandina
Brunswick
Savannah
Charleston
Morehead
Total

CPUE (Turtles/Hour)
Canaveral 0 0933 1.99 1.50 1.43
Fernandina | 0.111 0.842 2.20 0.875 0.571
Brunswick 0.028 0.682 0.823 0.679 0.489
Savannah 0.013 0.670 1.13 0.574 0.418
Charleston | 0.199 0.211 0.833 0.131 0.206
Morehead 0.015 0 0.054 0.047 0.025
Total 0.048 0.683 1131 0.537 0.481

Note: Shaded area equals number of hours trawled, while unshaded area equals number of wrtles captured.




Appendix A
Turtle Trawl Net Specifications
and Data Sheets

Sea Turtle Trawl Net Specifications

Design:

Webbing:

Net Length:

Body Taper:

Wing End Height:

Center Height:

Cod End:

Cod End Cover:
Chaffing Gear:

Head Rope:

Foot Rope;

Leg Line:

4 seam, 4 legged, 2 bridal trawl net

4 in. bar, 8 in. stretch

top - 36 gauge twisted nylon dipped

side - 36 gauge twisted nylon dipped

bottom - 84 gauge braided nylon dipped

60 ft from cork line 10 cod end

2101

6 fi

Dependent on depth of trawl, 14 1o 18 ft

Length 50 meshes x 4 in. = 16.7 ft

Webbing 2-in. bar, 4-in. stretch, 84 gauge braid nylon
dipped, 80 meshes around, 40 rigged meshes with 1/4 x
2 in. choker rings, 1 each 1/2 x 4 in. at end

none

none

60 ft 1/2 in. combination rope (braid nylon with
stainless cable cenier)

65 ft 1/2 in. combination rope

top - 6 ft, bottom - 6 ft

Appendix A Turtle Trawl Net Specifications and Data Sheets
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Floats: size - tuna floats (football style), diameter - 7-in.
length - 9 in, number - 12 each, spacing - center on
top net 2 in. apart

Mud Rollers: size 5-in. diameter, 5.5-in. length, number - 22 each,
spacing - 3 ft attached with 3/8-in. polypropelene rope
(replaced with snap-on rollers when broken)

Tickler Chains: None (discontinued- but previously used 1/4-in, x 74-ft
galvanized chain)

Weight: 20 ft of 1/4-in. galvanized chain on each wing, 40 ft
per net looped and tied

Door Size: 8 ft x40 in. (or 9 ft x 40 in.), Shoe - 1 in. x 6§ in,,
bridles - 3/8-in.-high test chain

Cable Length: (bridle length, total): 7/16 in. x 240-300 ft, varies with
bottom conditions

Float Ball: none

Lazy Lines: 1-in. nylon

Pickup Lines: 3/8-in. polypropelene

Whip Lines: 1-in. nylon

Canaveral Harbor, Florida

Manufacturer: Billy Burbank, Jr., Fernandina, FL
Design: 2 seam, 3 bridal, mongoose style trawl net
Webbing: 4-in. bar, 8-in. stretch, 48 denier (gauge) twisted nylon

and dipped; net length from wing tip to cod end is
66 ft; body designed with a 4 and 1 taper; wing
depending upon depth of trawl

Cod End: 13-ft long made of 4-in. stretch, 60 denier twisted
nylon designed as 70 meshes around x 40 meshes
rigged with standard choker rings 5/16 x 2.5 in. with a
7-in. stretch # 260 polyethylene cod end cover or
chaffing gear

Head Rope: 60 ft, 7/16 poly-combination cable

Appendix A Turtle Trawl Net Specifications and Data Sheets



Foot Rope:

Floats:

Mud Rollers;

Door Size:

Cable Length:

Tickler Chain:

61 ft, 7/16 poly-combination cable

long-line float attached to center cable (at tongue); two
8-in. deep water floats attached at each wing

white, clip-on 7 ft x 5 in. mud rollers were attached
1o foot rope and spaced 5 ft apart

11 ft x 40; 9 ft x 40

(= bridal length) depended on channel bottom
conditions

no tickler chains were used

Appendix A Turtle Trawi Net Specifications and Data Sheets
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TRAWLING INFORMATION:

Channel: Vessel: Captain:

Crew:
Survey: 3 s |Mud: I
Relocation: [ B| Sand: [
Shift #: PreDredge: [] £} Rocks: ]
Dredge Location: “l snag: ]
Total Tow Time:__ Min.
| Low Tide Time: Water Temp. (B: ) (M Ty (8:  "C)
High Tide Time: Wave Height: ft.
Ebb: [] Air Temperature: 'C
Flood: [ ] Wind Speed/Direction:
Slack Ebb: [ ] Slack Flood: [ Barometric Pressure:
r Dir: In ] Out [} Loc: Green[ ] Center [_] Red I:]j

Time: Time:

Depth: ft. Depth: ft.
Speed Mid-Tow: knots Totai Tow Distance: ft.
Latitude: Latitude:

Longiiude: Longitude:

Loran: Loran:

Station/Buoys; Station/Buoys:

Kemp: Kemp:
Green: Green:

Ad
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SEA TURTLE INFORMATION:

Channel;

CPL:

Left: Male: [] cm
Right: Female: [ in
Recapture: This effort: [] Unk: [

Previous effort: [_]

(frd pln tip:)

A s

cm

Yes [ Mhz Radio [

Ne (] ¥hz Sonic [
Time: Satellite ]
# of vials: _

CPW:

PIT TAGH

Time:

Appendix A Turtle Traw! Net Specifications and Data Sheets
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Long:

Location:
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Appendix B
Trawling Protocol Meeting
Participants
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U.S. Army Corps of Engineers Sea Turtle Trawling Survey
Protocol Technical Committee Participants, 14 January 1992,

Atlanta, GA

Name Affiliation Location

William Adams USAE District, Wilmington Wilmington, NG

Raobert Ballard USAE Waterways Experiment Station Vicksburg, MS

Alan Balten Center for Sea Turtle Research, University of Gainesville, FL
Florida

David Crosby USAE District, Savannah Savannah, GA

Dena Dickerson USAE Waterways Experiment Station Vicksburg, MS

Mike Harmis Georgia Department of Natural Resources Brunswick, GA

Eric Hawk NMFS, Southeast Region St. Petersburg, FL

Terry Henwood

NMFS, Southeast Region

St. Petersburg, FL

Jan Hoover USAE Waterways Experiment Station Vicksburg, MS
Richard Kasul USAE Waterways Experiment Station Vicksburg, MS

John Keinath Virginia Institute of Marine Science Gloucester Point, VA
John Musick Virginia institute of Marine Science Gloucester Point, VA
David Nelson USAE Waterways Experiment Station Vicksburg, MS
Dougias Nester USAE District, Mobile Mobile, AL

Rudy Nyc USAE South Atlantic Division Atlanta, GA

Larry Ogren NMFS (Retired) Panama City, FL
Jim O'Hara University ot South Carolina Aiken, SC

Lindsey Parker University of Georgia, Marine Extension Service | Brunswick, GA
James Richardson | Institute of Ecology, University of Georgia Athens, GA

Keith Sjostrom USAE Waterways Experiment Station Vicksburg, MS

Robert Van Dolah

South Carolina Wildlife and Marine Rescurces
Division

Charleston, SC

Trudy Wilder USAE District, Wilmington Wilmington, NG
Mark Wolff USAE District, Jacksonville Jacksonville, FL
Jim Woody USAE District, Charleston Charleston, SC
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Appendix C
Summary of Sea Turtle
Captures

Legend
SP. = species
WGT = weight, kg
SCL = straight line carapace length, cm
HW = head width, cm
SCW = straight line carapace width, cm

* = Information not available

Appendix C  Summary of Sea Turtle Captures
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Table C1

Summary of Turtles Captured During Monthly Surveys From
Canaveral Harbor Entrance Channel Florida

SCL {SCW |WGT |HW Sex

Flipper Tag # | Date SP. {cm) |(em) |{kg) {cm) ;ID Release Loran

X 2524/2525 | 3/6/92 Ce 870 702 |” 178 |F 43921.0/62015.0
X 2526/2527 13/7/92 Ce 653 | 544 " 137 U 43921.0/62015.0
X 2528/2629 | 3/7/92 Ce 939 | 723 |* 184 M 43921.0/62015.0
X 2530/2631 | 3/7/92 Ce 80.7 | 639 |* 17.7 U 43939 5/62022 1
X 2532/2533 | 3/8/92 Ce 616 | 481 |* 125 |U 43939.5/62022.1
X 2534/2535 |3/8/92 Ce 51.7 | 451 |* 1.0 (U 43921.0/62015.0
X 2536/2537 {3/8/92 Ce 505 | 423 " 106 U 43921.0/62015.0
X 2538/2539 | 3/8/92 Cc 482 | 410 |* 10.2 U 43939.5/62022 .1
X 2640/2641 | 4113/02 Ce 1025 | 757 |* 238 |M 43957.2/62028.5
X 2542/2543 | 4/13/92 Ce 108.7 | 799 |* 255 M 43867.2/62028.5
X 2544/2545 [4/13/92 Cc 886 | 675 |* 191 M 43039.5/62022.1
X 2b46/2547 | 4/13/92 Ce 966 | 69.7 |* 191 |M 43921.0/62015.0
X 2548/2549 | 4/13/92 Cc 1098 | 805 |* 227 |M 43939 .5/62022.1
X 2550/2551 | 4/13/92 Cec 086 | 747 |* 194 | M 43939.5/62022 1
X 2552/2563 | 4/13/92 Cc 102641 780 [* 225 |M 43957.2/62028.5
X 2554/2655 14/15/82 Cc 916 ] 688 " 215 |M 43957.2/62028.5
X 2566/2557 | 4/15/92 Co 69.0 | 557 |* 141 U 43057.2/62028.5
X 2558/2650 |[4/1682 | Ce 866 | 679 * 177 |M 43939.5/620221
X 2560/2561 | 4/15/02 Ce 80.1 | 832 |* 170 (U 43621.0/62015.0
X 2562/2563 |4/15/92 Cc NA 680 |* 166 |M 43921.0/62015.0
X 2564/2565 | 4/15/92 Cc 903 | 660 | 212 |F 43921.0/62015.0
X 2666/2567 | 4/15/92 Cc 852 | 696 |* 183 |M 43921.0/62015.0
X 2568/2568 |4/15/92 Cc 67.9 | 559 |[* 142 (U 430821.0/62015.0
X 2570/2571 | 4/15/92 Ce 936 | 711 (" 203 (M 43921.0/62015.0
X 2572/2573 | 4/15/92 Cc 808 ) 608 |” 166 |M 43921.0/62015.0
X 2574/25675 |4/15/92 Ce 837 | 721 |” 222 |M 439857 .2/62028.5
X 2576/2577 | 4/15/92 Ce 625 | 536 |* 3.1 |U 43939.5/62022 .1
X 2578/2679 | 4/15/92 Cc 8771 684 |~ 196 |M 43930.5/43921.0
X 2580/2581 |[4/15/92 Cc 66.2{ 520 |* 135 |U 43057 .2/62028.5

(Sheet 1 of 6)
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Table C1 (Continued)

SCL [(SCW |WGT [HW |Sex

Flipper Tag # | Date SP, {em) | (cm) {kg) (em) [ID Release Loran |
X 2582/2583 | 4/16/92 |Cc 1042 | 77.9 * 216 |M 43857.2/62028.5
X 2584/2585 [4/16/92 |Cc 63.5 | 55.0 * 13.0 |U 43939.5/62022 1
PPY 542/643 ]4/16/92 |[Cc 61.4 | 504 * 127 |V 43921.0/62015.0
BBC 618

X 25B6/2587 | 4/16/92 |[Cc 81.0 | 63.3 * 161 |U 43921.0/62015.0
X 2588/2589 |4M16/92 (Cc 61.7 | 50.7 " 127 U 43939.5/62022.1
X 2590/2591 (416/92 |[Cc 82.3 | 508 * 127 (U 43539.5/62022.1
X 2502/2593 [4/16/92 |Cc 96.2 | 70.3 * 202 (M 43939.5/62022.1
X 2594/2595 |4/16/92 | Cc 105.1 | 81.7 * 230 (M 43939.5/62022.1
X 2596/2597 | 4/16/92 |Cm 520 [41.7 * 78 U 43957 .2/62028 5
X 2598/2599 [5/12/92 |Ce 833 [ 669 * 219 M 43820.2/62015.2
X 2600/2601 [5M12/02 |[Cc 843 | 619 * 17.1 |F 43906 .3/62009.9
X 2602/2603 |5/12/82 !Cc 402 |1 34.4 * 81 {u 43968.4/62034.8
X 2604/2605 [5/12/92 |[Cc 90.5169.2 . 202 {M 43965.3/62037.5
X 2542/2543 |5M12/92 (Cc 1088 | 744 v 253 |M 43965.3/62037.5
X 2608/2609 |513/92 |Ce 105.6 | 80.0 * 266 |M 43939.3/62022 1
X 2610/2611 | 513/92 |Cc 48.8 | 43.0 * 103 |U 43924.5/62016.3
X 2612/2613 5/13/92 Cc 98.3 | 746 . 225 |F 43905.4/62010.3
X 2614/2615 | 5/1382 |Cc 524 | 4286 * 108 |U 43967.0/62036.8
X 2616/2617 15M13/82 |(Cc 60.9 | 40.0 * 124 |U 43948.5/62047 .5
X 2582/2583 1514/92 | Cc 1043 | 78.8 * 21.7 |M 43906.8/62009.9
X 2618/2619 |5/14/82 |[Cc 50.3 |41.9 * 101 U 43506 .8/62008.9
X 2620/2621 |5/14/92 |[Cc 99.5 1 76.3 * 202 |M 43923.4/62015.9
X 2622/2623 | 5/114/92 |Cc 99.1 | 737 * 184 |M 43923.4/62015.9
X 2624/2625 |5/M14/92 |Cc 101.7 | 73.4 * 230 |M 43923.4/62015 9
X 2626/2626 |5/14/92 |Cc 98.0 | 745 * 187 |M 43556 .2/62028 .0
X 2628/2620 |514/92 |Cc 88.9 | 67.0 * 211 |F 43956 .2/62028.0
X 2630/2631 [514/92 |Cc 81.1 {608 * 170 IM 43968.9/62033.5
X 2632/2633 [5M14/92 |Cc 56.8 148.4 * 114 U 43668.9/62033.5
X 2634/2635 [5/14/92 |Cc 9741740 * 187 |M 43970.6/62020.3
X 2836/2637 |5/14/92 | Cc 83.6 | 66.6 v 174 |M 43670.6/62020.3
X 2550/2551 ) 5/14/92 |Ce 99.1 | 740 * 198 |M 43970.6/62020.3

{Sheet 2 of 6)
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C4

Table C1 (Continued)

* SCL |SCW |WGT |HW |Sex
Flipper Tag # Dato SP. [(cm) |(cm) |(kg} |{cm) [ID |[Release Loran
X 2638/2639 6/17/92 | Ce 815 |655 . 171 |V 435604.2/62009.0
X 2640/2641 617/92 | Cc | 104.0 |81.9 * 210 |(F 43968.4/62030.5
QQH 866/867 6/17/92 | Ce 75.6 | 58.5 * 183 U 43923.2/62016.0
QQM 495/496 6/17/92 | Cc 81.6 ] 64.6 * 184 U |43968.4/62030.5
X 2646/2647 6/17/92 1 Cc 939 | 74.7 * 19.3 {F 43968.4/62030.5
X 2642/2643 61792 | Ce 888 | 715 * 196 {F 43968.4/62030.5
X 2644/2645 6/17/692 | Cc 93.0 | 68.7 * 211 |F 43968.4/62030.5
X 2648/2649 6/17/92 | Cc 905 |71.7 * 203 |F 43968.4/62030.5
X 2650/2651 61782 | Ce 80.1 |67.1 * 203 |F 43968.4/62030.5
X 2652/2653 6/17/92 | Ce 82.1 |83.5 * 17.5 |U | 43968.4/62030.5
X 2654/2655 6/17/92 | Ce B4.7 | 686.5 * 186 M |43968.4/62030.5
X 2656/2657 6/17/92 | Ce 01.1 j65.3 * 18.2 (F 43968.4/62030.5
X 2658/2659 6/18/92 | Cc 078 768 * 188 (F 43920.1/62015.1
X 2660/2661 6/18/92 | Cc 89.0 { 67.7 * 207 |F 43967.3/62022.9
X 2662/2663 6/18/92 | Cc 929 725 * 182 |F 43940.2/62022 9
X 2664/2665 6/18/92 | Cc " * * * U | 43907.3/62009.4
X 2666/2667 6/18/92 | Cc | 1014 |80.3 * 239 |F 43940.2/62022.8
X 2668/2669 6/18/92 | Ce 915|765 . 182 |F 43967.3/62030.7
X 2670/2671 6/18/82 | Co 93.7 | 745 * 198 |F 430967.3/62030.7
X 2672/2673 6/18/92 | Co 951 |74.0 * 194 |F 43967.3/62030.7
X 2674/2675 619/62 1 Co 87.0 | 531 * 143 |U [43068.7/62026.7
X 2676/2677 6/18/92 | Cc 91.0 | 739 ' 18.7 {F 43962.9/62027.7
X 2678/2679 6/19/92 | Cc 93.3 (685 * 19.2 |F 43958.6/62028.1
X 2680/2681 6/19/92 1 Ce 090.4 1698 * 18.7 |F 143964.4/62027.2
X 26B82/2683 6/19/92 | Gc 824 j611 . 153 U 43966 .9/62027 1
X 2684/2685 6/19/92 | Ce 93.7 | 69.1 * 185 |F 43960.8/62028.8
X 2686/2687 6/19/92 | Cc 876 | 735 * 193 F |43958.0/62028.7
X 2688/2689 6/19/92 | Ce 96.3 | 69.8 * 224 |F 43959.6/62027 4
X 2600/26901 6/19/92 | Ce 85.1 | 74.7 * 196 |F 423960.8/62028.8
X 2692/2693 6/19/92 |[Cm | 985 |77.7 * 138 U |43962.1/62028.2
QQH 949/948 6/19/94 | Cc 71.1 | 581 * 139 U [43970.4/62037.3
X 2664
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Table C1 (Continued)

SCL [SCW |WGT [HW |Sex
Flipper Tag # | Date SP. {em) | (cm) (kg (em) |ID Release Loran
X 2695/2666 [ 7/08/92 Cc 91.2 706 |[104.5 189 M 43926.7/62019 .1
X 2697/2698 | 7/08/92 Ce 84.2 63.7 785 169 |F 43926.7/62017.0
X 2698/2700 | 7/08/92 Cc 947 739 11114 199 |F 43926.7/62017.0
X 2701/2702 ;7/08/92 Cc 721 58.2 614 158 |U 43931.7/62019.1
PPS B34/835
X 2703/2704 | 7/08/92 Ce 96.1 728 (1295 19.7 |F 43969.8/62032.7
X 2705/2706 1 7/09/92 Cc 891.2 66.6 |104.5 17.7 |F 43944.3/62023.6
X 2707/2708 | 7/09/92 Ce 91.2 697 {1023 ] 19.2 |F 43963.7/62028.1
X 2612/2613 | 7/09/92 Cc 98.1 746 (1295 | 224 |F 43956.6/62027.2
X 2709/2710 | 7/09/92 Cc 91.8 69.0 {1045 199 (F 43966.1/62037.7
X 3087/3088
X 271172712 | 7/09/92 Cc A 785 |118.2 196 |F 43963.9/62037.4
X 4050
X 2713/2714 | 7/09/92 Cc 90.6 701 (1000 19.0 |F 43963.9/62037 .4
X 2715/2716 | 7/9/92 Cc 857 629 84.1 188 |F 43966.1/62037.7
X 2717/2718 | 7/10/92 Cc 63.4 54.1 341 125 U 43930.5/62019.1
X 2719/2720 | 7/10/92 Cc 86.0 739 |1273 | 210 (F 43955.2/62029 1
X 2721/2722 | 7/10/92 Ce 977 759 11205 193 |F 43048.3/62024.9
X 2723/2724 | 7110/92 Ce 847 62,4 75.0 17.2 |F 43944 .5/62023 .4
X 2727/2728 | 710/92 Cc 97.1 730 |1318 220 |F 43958.0/62020.8
X 2725/2726 | 7/10/92 Cc 86.6 65.0 86.4ﬁ 1865 |F 43944 5/62023.4
X 1048/1048 | 8/11/92 .Cc 96.4 745 1318 | 251 |F 43956.6/62029.4
X 1050/1051 | B/11/92 Cc $90.5 68.0 932 (175 |F 43966.1/62036 4
X 1052/1053 |B/11/92 Cc 67.8 52.9 409 {126 (U 43962.2/62036.6
X 1054/1055 | 8/12/92 Ce 821 65.7 886 166 (U 43867.2/62030.8
X 1056/1057 | B/12/92 Cc 54.6 438 227 | 10.7 |U- 43965.5/62039.3
X 1058/1059 |8/13/92 Cc 89.0 704 11023 | 198 |F 43947.7/62021.9
X 1060/1061 | 8/13/92 Cc 541 47.0 227 | 111 . U 43959.9/62030.6
X 1062/1063 | 8/13/92 Ce 58.0 49.9 341 122 U 43959.9/62030 .6
X 1084/1065 |8/13/92 Ce 67.7 551 386 (137 (U 43959.9/62030.6
X 1070/1071 | 9/02/92 Ce 823 | 687 | 882 182 |U 43970.4/82036.8
X 107211073 | 6/04/92 Cc 98.7 709 (1273 j214 |M 43960.6/62029.8
X 1074/1075 | 9/04/82 Ce 60.9 451 318 126 U 43949.9/62025.8
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Table C1 (Continued)

SCL |SCW |WGT |HW |Sex
Flipper Tag # | Date SP. |(cm} |(ecm) !(kg) {cm) |ID Release Loran
X 107811079 10/13/92 | Co g7.2 70.7 945 |196 F 43922 .5/62015.6
X 1080/1081 10/13/92 | Ce 53.5 43.4 225 | 111 43054 .7/62027.7
QQC 369/370 | 10/13/92 | Ce 741 59.5 523 |146 U 43956 .3/62029.3
X 1082
X 1083/1084 10/13/92 | Cc 533 471 205 112 U 42066.2/62032.1
X 1085/1086 10/13/92 | Cc 652 65.4 364 (132 |U 43966.2/62032 1
X 1087/1088 10/14/92 | Ce 76.3 €0.3 585 |156 |U 43965.3/62033 .4
X 1089 10/14/92 | Ce 61.3 49.7 205 (129 U 43966 6/62033.9
PPW 304
X 1090/1091 10/15/92 | Cc 83.3 64.8 810 {180 [(F 43922 .0/62015.8
X 1092/1093 10/15/92 | Co 62.1 50.4 315 [121 (U 43918.9/62014.7
X 1004/1095 10/15/82 | Ce 62.5 519 340 127 (U 43918.9/62014.7
X 1066/1097 10/16/92 | Cc 927 67.0 (1000 189 |M 43970.3/62029.0
X 1099/1100 10/15/82 | Ce 61.5 53.0 340 [122 (U 43970.3/62026.0
X 1701/1702 11/13/92 | Ce 895 €67.3 955 |179 |F 43920.5/62014.7
X 1703 11/13/92 | Ce 60.0 48.5 318 |125 |U 43918.5/62012.9
PPS 979
X 1704/1705 11/13/92 | Co 68.0 €8.0 539 (143 U 43918.5/62013.9
X 1706/1707 11/13/92 | Ge 57.2 47.3 205 {120 [U 43953.5/62028.7
X 1708/1709 1114/92 | Cc 87.7 64.8 795 (183 |M 43961.3/62026.9
X 1710471 11/14/92 | Cc 57.6 47.4 250 121 [U 43960.4/62026.3
X 17121713 11/16/42 | Cc 66.3 62,7 386 (140 U 43923.4/62016.0
X 17141716 11/15/92 | Ce 67.9 54.8 477 1147 |U 43952 6/62027 5
X 940
X 1716 11/18/92 | Cc 575 448 250 [122 U 43967.4/62034.1
QQE 877
XAT1711718 12/08/92 | Ge 53.0 448 259 |111 U 43968.3/62034.7
X 171911720 12/10/92 | Ce 50.8 44.2 21.4 96 |U 43970.7/62037 1
X17211722 1/22093 [Cc 54.1 459 285 1120 U 43904,0/62000.3
X 172311724 [1/22/93 [Cc 570 | 488 | 273 (116 |U 43904.0/62009.3
X 1725/1726 1/22/93 [ Ce 53.0 45.7 25.0 250 (U 43960.9/62036.8
X 172711728 1/22/83 | Cc 57.0 46.8 273 (114 U 43064 .6/62035.9
X 17281730 1/22/83 | Co 645 50.2 409 1132 |U 43969.9/62036.8
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Table C1 (Concluded)

SCL |SCwW [WGT [HW Sex
Flipper Tag # | Date SP. {cm) |[{em) |(kg) {ecm) [ID Release Loran
X 17311732 1/22/93 Ce 64.1 50.7 364 |126 [U 43969.9/62036 4
QQT 066/067 | 1/22/93 Cc 579 48.8 295 |114 |U 43964.6/62035.9
X 2676/2577 1/23/93 Cc 83.0 53.2 386 1136 U 43963.1/62036.2
X 1733/1734 1/23/93 Ce 713 549 432 1124 U 43968.1/62036.2
X 1735/1736 1/23/93 Ce 56.5 48.8 273 |11.3 U 43968.1/62036.2
X 1737/1738 1/23/93 Cc 47.0 40.5 15.9 100 (U 43968.1/62036.2
X 1739/1740 1/23/83 Lk 30.8 28.4 9.1 87 (U 43968.1/62036.2
X 174111742 1/23/63 Cc 80.7 | 519 318 (1156 (U 43968.1/62036.2
X 17431744 1/23/83 Cc 53.7 47.4 250 |105 (U 43968.1/62036.2
X 1745/1746 1/24/93 Ce 54,7 468 250 11089 U 43953.6/62027.5
X 1747/1748 1/24/93 Ce 60.3 50.6 364 124 |U 43920.3/62018.1
X 1749/1750 1/24/93 Cc 63.6 53.3 386 |128 U 43929.3/62018.1
X 2584/2585 1/24/93 Cc 63.4 54.8 409 |134 |U 43968.3/62034.7
X 1751/1753 1/24/93 Ce 62.4 494 364 [147 (U 43968.3/62034.7
BBA 829 1/24/93 Ce 622 51.7 31.8 1129 (U 43968.3/62034.7
QQC 841
QQM 499/500 | 1/24/93 Cec 57.2 47.4 250 121 u 43968.3/62034.7
X 1754
X 1757/1758 2/19/93 Cc 58.4 50.4 34.1 116 |U 43967.6/62035.9
X 1759/1760 2/20/93 Ce 89.0 703 (1045 [174 |M 43969.2/62036.3
X 1761/1762 2/20/93 Cc 56.4 448 227 |[11.2 (U 43959.2/62035.3
X 1763/1764 2/20/93 Ce 748 60.6 568 [17.0 U 43969.2/62036.3
X 1765/1766 él21/93 Cc 576 49.5 227 1117 11U 43950.8/62026.0
X 1767/1768 2/21/93 Ce 56.2 474 341 119 [U 43068.3/62034.6
X 1769/1770 2/21/93 Ce 50.4 425 22.7 g7 U 43968.3/62034.6
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Table C2
Summary of Turtles Captured During Monthly Surveys From
Fernandina Harbor St. Marys River Entrance Channel
SCL SCW |WGT |HW |Sex
. LFIIppar Tag # | Date. SP. |(em) |{em) |{kg) {(em) {ID Release LAT/LON
QQR 317/318 |10/08/01 |Cc | 667 |53.4 | 430 [127 (U |304270/811984
QQR 321/322 | 10/08/81 | Cc 548 [444 250 j11.2 |U 304278/811814
QQR 319/320 [10/08/91 {Cec 60.5 |50.8 31.0 J119 |U 304278/811814
QQR 323/324 [10/08/01 {Cc | 71.4 |573 480 148 |U |304278/811814
QQR 325/326 | 10/08/91 |Cc 59.0 |49.0 28.0 45 (U NMFS
QQR 327/328 | 10/08/01 |Lk | 60.7 |606 336 1123 U |304202/811938
QQR 329/330 | 10/08/01 |Cc 625 |52.0 340 [140 (U 304272/812137
*QQR 331/332 | 10/08/481 | Cc 605 |52.0 310 |114 |U 304269/812155
QQR 333/334 [10/09/01 [Cc | 636 |524 37.0 |129 |U | 304289/811775
CQR 335/336 | 10/09/91 | Cc £6.0 485 285 (125 (U 304289/817775
QQR 317/318 | 10/09/91 |Cc 66.7 ([53.4 460 (127 11U 304281/812016
QQR 337/338 |10/08/01 [Cc |* 526 | 380 (128 |U [304281/812016
QQR 339/340 | 10/09/61 |Ce §3.0 1450 282 (1156 |U 304278/812160
QQR 341/342 | 10/09/81 |Cc | 580 [47.0 295 |125 |u |304282/812132
QQR 344/345 | 10/09/91 | Cc 590 |48.0 290 }125 (U 304279/812105
QOR 346/348 (10/09/01 [Cc | 666 |51.4 | 430 [127 |U |304282/812078
QQR 349/350 [10/09/01 |[Cc [ 68.7 (573 | 464 132 |[U |304304/812058
QQR 202/203 | 10/09/91 1Cc 650 |54.0 380 |145 |U 304286/812105
QQR 204/205 | 10/08/01 |Cc 63.0 |505 360 125 |U 304282/812310
QQR 206/207 | 101101 |Cc | 610 |510 | 320 [126 [U |304297/811933
QOR 331/332 | 1071001 |Cc | 605 |s520 310 |114 |U |304288/811965
QQR 208/200 {10/10/01 |Cc | 58.5 458 270 1120 |U 304306/811767
QQR 210/211 | 1011001 [ Ce 534 |443 228 110 (U 304294/812000
QQR 212/213 [10/10/01 | Cc §85 |465 260 [127 U 304271/812317
QQR 2147215 | 1001001 [Ce | 57.7 l472 270 |127 U [304263812401
QQR 216/217 | 10/10/91 | Cc 865 (554 410 113.0 _U L304277.!&112185
QaR 218210 | 101091 |Ge | 707 |s05 | 420 |144 |U | 3042700811793
QOR 220/221 [10/10/81 - (Cc [ 565 {47.0 270 [11.0 JU |304270/811793
QQR 222/223 |10/110/1 |Cc | 58.0 [47.0 |* 125 (U |304270/811793
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Table C2 (Continued)
SCL |SCW |WGT |HW |Sex
Flipper Tag # | Date SP. |(em) ([(em) |(ka) (cm) |ID | Release LAT/LON
QQR 224/225 | 10/10/81 | Cc 56.7 445 |25.0 115 U 304256/811775
QQR 225/227 | 10/10/91 | Ce 56.0 480 | 250 111 [U 304281/811819
QQR 228/229 | 10/10/91 | Cec €615 50.0 |31.0 122 |V 304278/812172
QQR 230/231 | 10/10/81 | Cec 63.3 524 (345 125 (U 304264/812391
QQR 232/233 | 10/10/91 [ Ce 541 448 |235 11.2 U 304264/812391
QS 051/052 | t2/110/91 | Cc 76.1 59.4 |57.0 155 U 304055/812104
QQS 053/054 | 12710/91 | Cc 66.4 54.2 |420 140 |U 304055/812109
QQS 055/056 | 12/10/91 | Ce 823 651 |77.0 173 (U 304055/812108
QQS 059/060 | 12/10/81 | Ce 69.8 57.0 [550 187 [U 304055/812109
QQS 057/058 1 12/10/91 | Cc 59.2 498 320 128 (U 304055/812109
QQS 061/062 | 12/10/81 | Ce 71.9 §7.7 (520 153 (U 304055/812108
QQs 063/064 | 12/11/91 [ Ce 830 66.6 |69.0 183 [F 304034/811928
QQS 085/086 | 12/11/91 | Ce 64.9 51.7 |40.0 136 |U 304034/811928
QQS 073/074 | 12/12/91 | Lk 374 34.8 7.0 82 |U 304033/812184
QQS 069/070 | 121281 | Ce 72.3 §5.8 |47.0 140 |U 304033/812184
QQS 067/068 | 12/12/91 | Cc §7.0 482 127.0 124 U 304033/812184
QQS 071/072 | 1211291 | Ce 62.6 551 | 34.0 122 |U 304033/812184
QQR 333/334 | 12/12/81 | Ce 63.9 528 |36.0 134 |U 304033812184
QQS 075/076 | 12/12/91 | Ce 68.7 56.7 1460 150 U 304033/812050
QQS 077/078 [ 12/12/91 | Cec 57.3 46.4 | 25.0 131 |V 304033/812050
QQS 079/080 } 12/13/01 | Cc 74.9 58.7 | 54.0 6.3 |U 304033/812050
QQS 081/082 [ 12/13/81 |Cc 68.7 557 1450 135 U 304033/812050
QQS 083/084 (1211381 [Cc 6241 513 1350 |136 U 304033/812050
QQS 085/086 [ 12/13/91 | Cc 65.5 §0.8 |36.0 13.2 |U 304033/812050
QQS 087/089 | 12/14/91 | Lk 40.0 37.2 8.0 8.1 (U 303999/812164
QQS 090/092 | 12/14/81 | Cc 69.4 526 |41.0 140 |U 303999/812164
QQS 093/094 [ 12/14/91 | Cc 65.6 533 [41.0 142 |U 303999/812164
OQS 085/096 | 12/14/81 | Cc 70.4 578 15850 166 U 304025/812091
QQS 097/068 | 12/14/81 | Ce 47.8 49.4 {320 134 U 304025/812091
QQS 099/100 | 1211491 | Cec 64.7 497 1380 140 (U 304025/812091
QQS 101/102 [ 12/14/91 {Cc  |[634 518 |330 |128 |U 304025/812091
QQS 103/104 | 12/15/91 | Ce §9.5 520 |30.0 129 (U 304025/812091
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Table C2 (Continued)
SCL |SCW (WGT |[HW |Sex

Flipper Tag # | Date SP. {((cm) |{cm) |(kg) {cm) |ID [Release LAT/LON
QS 105/106 | 12/15/01 [ Cc 619 (509 310 |124 U 304025/812001
Qas 1077108 {12/15/81 {Cc 58.0 [47.8 260 |118 (U 304025/812097
QQS 109/110 [12/1501 [ Ce 53.4 (457 220 (119 |U |304025/812091
QQS 113/114 | 12/15/81 | Cc 528 |46.0 240 113 |U 303974/812173
QQAS 111/112 {12115/81 1Ce 60.1 |51.3 350 (124 U ;303974/812173
QQS 115116 | 12/15/91 | Cc 68.2 |55.7 460 |147 |U 303974/812173
QQS 119/120 [ 12/15/01 [ Ce 51.3 444 230 (115 |U |303974/812173
QQs 121122 [12/15/01 | Cc '86.2 (69.3 840 (188 M |303974/812173
N/A 12/16/91 | Cm 304 |249 40 51 |U 304070/812081
QQS 123/124 [ 12/16/01 [ Ce 579 474 27.0 [13.0 |U [ 304070/812081
QQS 125M126 [12/16/81 [Cc 65.2 |[49.9 39.0 (138 (U 304070/812081
QQS 127/128 | 12/16/81 | Cc 533 |45.2 230 [11.7 U | 304070/812081
QQS 129/130 [12/17/91 [ Cec 591 [~ 310 |* U |304109/811915
QQS 131132 | 121791 [ Cc 661 |[* 450 (" U 304109/811515
QQS 133/134 | 1218/81 | Cc 687 |* 460 |* u 303984/812007
QQOS 1356 12/18/91 | Ce 752 |* 510 | U |303984/812007
PPT 150

QQM 331/332 | 12/118/81 [ Ce 884 |70.6 1360 |* F 303984/812007
QOIS 136/137 |12/18/91 | Cc 568 |[* 290 |* U 303984/812007
QQS 138140 | 12/19/91 | Ce 855 |* 808 * M [ 302850/811765
QQS 141/142 [ 12/22/91 jCc 707 |* 470 |~ U 303637/812211
QQN 168/169 | 12/31/81 |Cc 599 |[50.0 * 131 |U | 304122/811970
QQS 018/020 | 03/25/92 | Lk 311 ja282 50 70 |U |304276/811989
QQS 221/222 | 03/25/02 | Lk 286 1365 9.0 89 {U |[304261/812339
QQS 023/024 | 03/26/92 | Cec 58.3 {488 275 129 (U 304232/811612
QQs 172/173 | 05/07/92 | Ge 67.7 |* 370 |13.0 |U 304256/812148
QQS 174/175 | 05/07/02 | Cec 624 |* 336 (121 |U 304272/811831
QQT 2747275 | 05/0702 | Ce 735 |* 432 11486 |U 304301/8121156 .
N/A 06/15/92 | Lk * " 21.4 |105 | U |304258/812241
QQT 004/005 |06/15/92 | Cc * * 1364 |240 |M [304275/812026
QQT 008/009 |06/15/92 | Cc 665 1530 440 |13.0 (U [304264/812382
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Table C2 (Continued)

SCL |SCW |WGT |HW |[Sex
Flipper Tag # | Date SP. ){cm) |(cm} |(kg) {cm) [ID |Release LAT/LON

QQT 034/035 |[07/20/81 | Ce 65.5 83.7 43.0 [13.7 304277/811839

QQT 036/037 | 07/20/92 | Ce 63.2 51.8 420 [(13.0 304273/812084

QQT 032/033 [ 07/21/92 | Ce 529 43.0 23.0 |108 304268/812025

QQT 038/039 | 07/21/92 | Cc 43.4 376 15.0 9.7 304270/812027

QQT 057/058 | 08/17/92 | Cc 56.2 48.5 270 |11.8 304280/811827

QQT 060/061 [ 08/17/92 |Cc 50.3 429 21.0 1109 304280/811827

QQT 062063 | 08/17/92 |Cc 64.8 52.2 480 |14.3 304256/811686

QQT 064/065 08/17/92 | Ce 64.5 51.3 38.0 |129 304285/811794

QQT 066/067 |08/17/92 | Ce 58.0 492 27.0 (113 304267/812201

*

QQT 070/071 | 08/18/92 | Cc 76.5 58.9 478 {165

*

QQT 068/069 | 08/18/92 | Cc 71.8 584 - 15.3

QQT 072/073 | 08/18/92 | Cc 643 | §1.0 380 [138 304246/811707

QQT 074/075 | 08/18/92 | Cc 60.1 49.4 36.0 [123 - 304279/812159

QQT 680/061 | 09/22/91 [Cc 50.3 42.9 20.0 108 304268/812204

CQT 076/077 |09/22/92 | Ce 61.1 53.5 330 |1286 30424 1/811855

QQT 080/081 |09/22/92 [Cc 62.2 49.1 310 (129 304284/811800

QQT 082/083 [ 09/22/92 | Lk 58.7 £59.0 330 1128 304270/812204

QQT 084/085 [09/22/92 {Cc Se.1 50.0 320 (110 304270/812204

QQT 086/087 | 09/22/92 | Cc 66.4 54.9 43.0 |14.0 304270/812204

»*

QQT 088/089 | 09/22/92 | Cc 80.4 §3.2 56.0 190

QQT 092/003 | 10/20/92 | Ce 66.2 541 400 (144 304277/812386

QQT 094/095 | 10/20/92 } Cc 85.7 47.8 27.0 (111 304277/812386

QQT 096/097 | 10/20/82 | Cc 818 62.2 648 |168 304277/812386

QQT 098100 | 10/20/92 | Cc 58.9 479 28.0 (120 304245/811701

QQT 1017102 | 10/20/92 | Cc 73.0 54.2 48.0 1149 304270/811820

QQT 104/105 | 10/20/92 | Cc 73.2 58.5 450 [149 304247/811667

QQT 106/107 [ 10/21/82 | Cc 66.0 64.0 350 |13.2 304247/811658

QQT 108/109 [ 10/21/92 | Cc 556 45.8 280 {106 304247/811658

QQT 110/111 {10/21/82 (CC 48.3 43.9 160 |105 304247/811658

U
U
u
u
u
U
u
u
U
U
U
u
u
u
u
QQT 078/079 | 09/22/92 | Cc 92.4 72.0 98.0 |195 (M |204274/812000
U
u
U
U
U
u
u
u
u
U
u
u
V]
u
u

QQT 1121113 | 10/21/82 | Ce 61.8 51.0 330 128 304265/812223
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Table C2 (Concluded)

SCL (SCW (WGT (HW |Sex
Fllpper Tag # | Date SP. |(em) |{em) |{kg) (cm) |10 | Release LAT/LON
QQR 2207221 | 10/21/92 |Cc 60.1 48.6 310 (122 U 304265/812223
QQSs 127128 | 11/18/92 |Cc 56.7 47.2 270 (120 |U 304271/812045
QQT 114115 | 11/18/92 |Ce 626 §1.2 340 130 |U 304271/812045
QQT 1161117 {11/18/92 (Cc 55.9 455 240 [122 U 304271/812045
QQT 118119 | 11/18/82 [Cc 573 46.0 26.0. 130 (U 304242/811645
QQT 120/121 [11/18/92 |Cc 59.8 487 300 |13.0 (U 304273/812017
QQT 1227123 | 1119/92 | Co 66.5 528 38.0 [127 |U 304273/812017
QQT1241125 [11/19/92 (Cc 58.4 46.2 240 (121 U 304280/811961
QAT 126/127 | 11/19/82 Lk 35.6 330 6.0 83 (U 304265/812180
QQT 1287129 | 11/19/92 |Ce 624 6511 350 |[1298 }U 304265/812180
QQT 130/132 | 03/29/93 | Cc 54.3 494 580 120 |U 304246/811692
QQT 133/134 | 03/30/93 |Cc 88.9 65.2 80.0 1202 |F 304274/811989 N
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Table C3

Summary of Turties Captured During Monthly Surveys From

Brunswick Harbor Ocean Bar Channel Georgia

SCL |SCW |WGT |HW |Sex
Flipper Tag # | Date SP. |cm. {em. kg. em. |ID Release LATILOIL
PPT 199/200 1 5/26/91 Ce 60.0 50.0 330 150 U 310453/812645
PPT 180/181 |5/27/91 Cc 46.0 40.0 156 |10.0 U 310104/812391
PPT 1821183 | 5/27/91 Ce 711 66.0 490 |150 |U 310104/812391
PPT 184/185 | 5/27/1 Cc £55.5 47.5 300 |300 jU 310104/812391
PPT 186/187 | 5/27/91 Cc §3.0 720 N705 (190 |{F 310104/812391
PPT 188/189 | 5/27/91 Ce 44.4 410 16.0 986 (U 310104/812391
PPT 180191 [ 5/27/91 Ce 86.0 710 |100.0 [173 |F 310104/8123/91
PPT 192193 | 5/27/91 Cc 55.2 495 | 280 [114 U 310282/812264
PPT 194/195 | 5/28/1 Cc 44.0 378 14.0 92 |U 310282/812264
PPT 196/197 | 5/28/91 Cc 5§75 492 {300 [114 |U 310282/812264
PPT 201/202 | 5/29/91 Ce 600 | 520 | 340 {130 U 310775/813150
PPT 203;’204 5/30/91 Cec 64.5 53.0 450 (130 U 310775/813150
PPT 205/206 | 5/30/91 Ce 59.7 495 340 1127 u 310775/813150
PPT 207/208 | 6/01/91 Ce 545 | 450 | 280 1115 (U 310491/811781
PPT 249/250 | 6/02/91 Cc 92.0 735 11320 (19.0 |F 310750/812520
PPT 247/248 | 6/02/91 Ce 70.0 545 550 1145 U 310775/812530
PPT 245/246 | 6/03/91 Ce 56.0 48.5 250 115 U 310775/810775
PPT 237/238 ; 6/03/91 Cc 64.5 56.0 3490 [135 U 310775/813150
PPT 243/244 ; 6/03/91 Ce 53.5 435 150 |110 |U 310775/813150
PPT 241/242 | 6/03/81 Ce 550 | 475 [ 220 |[110 |U 310775/813150
PPT 209/210 | 6/03/91 Ce 665 | 545 | 360 [125 |U 310775/813150
PPT 226/227 |86/03/91 Cc 48.5 425 200 |105 |U 310775/813150
PPT 211/212 | 6/04/91 Cc 55.5 455 220 115 |U 310775/813150
PPT 239/240 | 6/05/91 Ce 475 | 405 160 100 |U 310775/813150
PPT 228/229 | 6/06/91 Ce 595 | 505 | 340 (115 (U 310775/813150
PPT 235/236 | 6/06/91 Ce 95.0 755 1385 (205 ({F 310775/813150
PPT 213/214 | 6/07/91 Ce §7.5 47.0 260 [11.5 (U 310775/813150
PPT 215/216 |6/0791 |[Cc 545 | 480 | 240 [115 (U 310775/813150
PPT 230/231 | &/08/91 Cec 865 | 955 1180 |F 310775/813150
PPT 232/233 [6/08/91 Ce 61.0 53.0 370 130 U 310775/813150
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Table C3 (Continued)

SCL |SCW WGT |HW |[Sex
Flipper Tag # | Date SP. jcm. cm. kg. cem. (iD Release LAT/LON
PPT 219/234 |6/08/91 | Cc 67.0 535 410 137 U 310775/813150
QQGH 721/721 | 6/09/91 | Cc 56.0 450 | 160 [11.0 |U 310775/813150
PPT 217/218 |6/08/81 | Cc 66.5 535 450 |140 |U 310775/813150
Not Tagged 6/09/91 | Lk 31.0 29.8 45 68 U 310775/813150
PPT 220/221 |6/10/81 [Cec 575 485 300 110 ;U 310775/812384
PPT 222/223 }&/10/91 |Ce 62.5 523 | 410 1130 U 310775/813150
PPT 224/225 |e6/11/81 | Cc B35 |~ 840 1160 |M 310775/813150
PPT 129/430 |6/11/81 |Cc 59.5 500 | 240 |122 |U 310775/813150
PPT 1271128 16/11/91 | Cc 60.5 50.0 ] 230 |120 (U 310775/813150
PPT 1337134 [6/11/91 |Cc 643 |* 39.0 1133 |u 310775/813150
PPT 135/136 |6/12091 |Cc 53.5 485 | 230 113 U 310775/813150
PPT 137/138 | 61291 |Cc 56.5 505 | 310 |115 U 310775/803150
PPT 139/140 |6/12/01 |Cc |[>110 =110 [1480 [10.1 |F 310775/803150
PPT 205/206 |&/12/91 [Ce 60.3 49.0 } 340 (125 U 310775/813150
PPT 1417142 &/12/91 |Lk 48.5 4851} 17.0 |103 [U 310775/813150
PPT 143/144 |6/M12/91 | Cc 58.5 48.0 [ 280 |115 (U 310775/813150
PPT 145/146 |[6/12/91 |Cc 63.0 530 3.0 [131 (U 310775/813150
PPT 147148 |{6/14/81 {Cc [=100 »>100 {1320 (198 |M 310775/813150
PPT 149150 16/1481 ;Cc 742 570 j151 |U 310775/813150
QQN 1017102 | 6/14/91 | Cc 4.4 470 ] 240 (109 |U 310775/813150
QQN 1031104 |86/15/81 }Cc 61.7 522 | 255 (124 |U Channel buoy 17
QQN 105/106 16/1591 [ Cc 58.3 470 | 240 121 |U 310775/812222
QON 1111112 (6/1581 {Co 43.8 392 ) 140 ;100 |U 310775/813150
QQN 107/108 | 8/15/91 [ Cc 58.4 502 | 340 (125 |U = |310775/813150
QQN 109/110 | 6/15/91 |Cc 68.0 56.7 | 455 (135 |U Channel Buoy 7
QGN 1151116 |6/1581 | Ce 515 431 | 220 (11.0 jU 310775/813150
QON 113/114 | 86/15/01 |[Ce 57.0 481 | 270 {120 |U 310775/813150
QQN 117118 | 6/16/91 [Cc 58.3 512 | 33.0 |127 (U 310775/813150
QQN 199/120 | 6/17/01 | Cc 63.6 526 | 41.0 [132 |V Channel Buoy 9
QQN 121122 (6/1701 (Cc M8 545 1147 |U 310775/813150
QQN 123/124 6/17/81 |Cc 58.8 490 | 380 [133 (U 310775/813150
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Table C3 (Continued)

SCL |SCW [WGT |HW |Sex

Fiipper Tag # | Date SP. |cm. |cm. kg. cm. |ID Release LAT/LON
QQH 726/727 | 61891 Cc 61.0 5§22 330 |134 |U 310775/813150
QQN 149/150 | 6/18/91 Cc 59.0 509 340 121 U 310775/813150
QQN 147/148 | 6/18/91 Ce 8.0 53.2 | 440 |140 |U 310775/813150
QON 145/148 | 6/18/91 Cc 69.6 * 545 (140 U 310775/813150
QQN 153/154 | 6/18/81 Ce 410 | 355 13.0 85 U 310775/813150
QQN 151/152 | 6/18/92 Cc 62.2 50.3 400 [133 |[U 310775/813150
QQN 155/156 | 6/20/1 Cc 61.3 51.0 370 (128 U 310775/813150
QOQN 157/158 | 6/20/91 Ce 63.3 | 51.2 | 410 [137 |U St. Simons Sound
QQN 158/160 | 6/20/91 Cc 61.0 | 535 | 34.0 12.7l U St. Simons Sound
QQN 161/162 | 6/20/1 Cc 521 445 | 230 112 [U St. Simons Sound
QQH 721/721 | 9/29/81 Cc 57.4 459 | 240 1110 U 310896/812178
QQR 374/375 | 9/20/91 Ce 67.1 544 1420 138 (U 310555/811966
QQR 373/372 | 9/29/81 Ce 514 437 | 200 [116 (U 310555/811966
QQN 149/150 | 9/29/91 Cc 60.5 509 | 300 |19 |U 310555/801966
QQR 370/371 {9/29/91 Ce 618 508 310 |22 |U 310555/811966
QQR 368/369 | 9/29/91 Ce 54.1 4586 220 (108 |U 310577/811968
QQR 351/353 | 10/01/91 |Cc 67.4 54.2 410 (149 U 310541/811897
QQGR 254/355 | 10/01/91 | Ce 51.9 419 17.0 |109 |U 310516/811853
QQR 356/357 | 10/01/91 | Ce 938 648 1100 (201 |F 310582/811979
QQR 358/359 | 10/01/91 | Lk 382 36.9 80 86 U GA. DNR
QQR 360/361 | 10/01/91 [ Cc 65.7 69.5 410 (128 U 310530/8119/10
QQR 362/363 | 10/02/91 | Cc §9.7 49.3 290 [125 |U 310749/812264
QQR 364 10/02/91 | Lk 418 398 1.0 96 |U GA DNR
QQR 365/366 | 10/02/91 [Cc  [63.7 | 551 350 (132 (U 310706/812887
QQR 301/302 | 10/02/91 | Cc B89.4 €684 |103.0 (187 |M GA DNR
QQR 303/304 | 10/03/91 | Ce 59.2 | 46.3 26.0 [11.7 (U GA DNR
QQR 305/306 | 10/03/91 | Cc 60.9 50.5 | 350 1125 |U GA DNR
QQR 307/308 | 10/03/1 (Cc 66.7 | 519 395 (1486 U 310781/812424
QQR 308/310 [ 10/03/91 |[Cc 60.5 827 [ 340 (136 (U 310725/812217
QQR 311/312 1 10/03/91 | Cc 578 | 484 | 290 (123 (U Channel Buoy 3
QQR 313/314 [10/03/91 |Cc 58.5 467 | 27.0 (127 U 310615/811919
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Table C3 (Continued)

SCL JSCW |WGY |HW [Sex
Flipper Tag # | Date SP. |cm. |ecm. kg. em. |ID Releass L AT/LON
QQR 315/316 | 10/03/81 |[Cc |51.3 43.7 21.0 jtet |U 310773/812388
QQR 187/200 |10/25/91 {Cc |56.9 | 45.8 270 {116 (U 310469/811741
QQR 128/199 | 10/25/91 |Cc |[585 49.0 310 (122 U 310466/811741
QOR 1307162 | 10/25/91 1Cc [61.0 58.9 30.0 |127 (U 310469/811741
QQR 1021146 | 10/25/91 1Cc [56.5 48.7 29.0 |125 U 310469/811741
QQR 066/075 |10/25/81 {Cc | 798 | 633 730 |174 (U 310730/812208
QQR 072073 |10/25/91 1Cc 646 | 547 | 405 [141 U 310730/812208
QQR 067/068 |10/25/01 [Cc (619 505 | 340 [|128 [U 310730/812208
QQR 070/071 | 10/25/01 |Cc |* 49.0 29.0 (124 |U 310730/812208
QQR 069/077 |10/2501 |Cc (626 81.2 31.0 [129 |U 310730/812208
QQR 078/080 |10/25/91 [Cc [64.7 | 541 39.0 [135 U 310730/812208
QQR 093/094 |10/25/91 1Lk [418 40.4 10.0 94 U 310764/812306
QQR 081/082 [10/25/01 {Cc |71.3 [ 58.8 540 (152 U 310764/812306
QQR 083/087 |[10/25/91 1Cc |[64.8 514 400 (134 U 310764/812306
QQR 084/085 | 10/26/81 (1Cc 635 837 420 (136 U 310764/812306
QQR 086/088 |[10/26/91 |Cc (741 656 | 540 160 |U 310764/812306
QQR 089/000 [10/26/01 |Cc (556 | 481 260 125 |U 310764/812306
QQR 091/092 |10/26/91 |Cc |51.7 459 225 107 |U 310764/812306
QQOR 095/096 [10/27/91 [Cc 685 | 549 | 490 |146 |U 310557/811957
QQR 097/098 110/27/91 jCc 624 | 402 | 360 |129 U 310739/812225
QQR 100/376 | 10/2701 JCc |66.9 54.0 | 460 |148 (U 310739/812225
OQR 076/377 110/27/91 |Cc |582 | 494 | 270 |11.0 |U 310447/811802
QQR 074/378 1 10/27/91 |Cc |60.3 482 290 (120 U 310447/811802
QQR 379/380 }10/2781 |Ce | 705 553 | 480 |144 U 310791/812368
QOQR 385/386 | 10/27/91 {Cc | 649 495 35.0 131 U 310791/812368
QQR 387/388 [10/27/91 (Cc [70.1 56.9 48.0 1136 U 310791/812368
QCR 381/382 | 10/27/91 {Cc |76.2 | 627 j 56.0 (151 jU 31079,1/812368
QQR 383/384 | 10/27/81 [Cec [79.1 626 [1000 |176 |U 310791/812368
QQR 389/390 | 10/27/01 jCc |86.2 | 49.2 270 |122 |U 310791/812368
QQR 391/362 [10/28/91 {Cc |50.6 44.0 200 |109 |U 310456/811776
QOR 393/384 | 10/28/01 jCc 522 | 45.0 220 [114 |U 310456/811776
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Table C3 (Continued)
SCL |SCW |WGT |HW |Sex
Flipper Tag # | Date SP. |em. |cm. kg. em. |ID |Release LAT/LON
QQR 395/386 | 10/28/31 | Cc 57.0 492 280 (120 (U 310456/811776
QQR 397/398 | 10/28/91 | Ce 58.5 50.5 310 {122 U 310389/811591
QQR 399/400 | 10/28/01 | Cc 574 | 462 290 123 (U 310389/811591
Not Tagged 10/28/91 | Lk 38.3 346 * 87 U GA DNR
QQR 234/235 | 10/28/91 [ Cc 63.1 81.6 760 |168 U 310697/812140
QQR 236/238 | 10/28/91 | Co 82.2 51.3 36.0 |134 (U 310754/812289
QQR 237/239 | 10/28/91 | Ce 731 580 520 (145 U 310708/812178
QQR 240/241 | 10/29/91 | Ce 63.1 5§18 320 (128 U 310786/812418
QQR 242/243 | 10/28/91 | Ce 616 1512 | 320 (128 U 310786/812418
QQR 244/245 |10/28/91 [ Ce 734 589 | 530 1148 U 310735/812237
rQQF! 363/394 | 10/29/81 [ Cc 52.2 450 220 (114 U 310845/812062
QQR 246/247 | 10/29/91 | Cc 56.5 485 230 (11.7 U 310735/812237
QQR 249/250 110/29/91 {Cc 44.6 379 14.0 96 |U 310735/812237
QQS 003/004 | 12/02/91 | Lk 422 ) 379 11.0 96 U 310575/811958
QQH 720/721 1 12/02/91 | Ce 578 457 | 25.0 121 |U 310743/812269
QQS 005/006 | 12/04/91 | Lk 40.4 39.7 9.0 95 (U 310494/811828
QQS 007/008 | 12/04/91 | Cc 524 43.6 230 |118 |U 310563/811945
QQS 143/144 | 3/0792 |Cec 60.3 53.5 320 130 U 310548/811919
QQR 331/332 | 3/08/92 [Cc 61.0 52,6 M0 |11.0 U 310787/812452
QQS 148/149 13/08/92 |Cc 57.0 | 50.2 200 |11.7 |U 3105616/811850
QOGN 173/174 |3/09/92 |Cc 61.1 505 360 [125 (U 310516/811850
QQS 145146 | 3/10/92 ) Ce 61.0 | 478 300 1125 (U 310398/811151
QQR 190/191
QQN 176/177 31002 {Ce e14 | 702 955 (209 IM 310495/811844
QQN 178/179 |31 0/92 |Cc 55.2 47.9 230 (120 U 310672/812154
QQN 166/167 | 3/10/92 | Cc 589 | 468 260 126 (U 310677/812159
QQN 180/181 | 3/11/92 |Cm 466 | 375 12.0 74 (U 310774/812440
QQS 0417043 | 4/08/92 | Ce 735 | 580 | 550 j149 |U 310453/811753
QQS 152/153 | 4/08/92 | Cc 47.0 400 16.0 (104 |U 310549/811907
QQS 154/1568 | 4/08/92 | Cc 68.8 85.7 420 1142 11U 310550/6811926
QQS 156/167 14/08/82 |Cc 534 | 460 ) 230 (122 U 310705/812196
QQS 158/159 |4/08/92 ;Cc 90.2 73.0 923 |184 |M 310643/812079
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Table C3 (Concluded)

SCL |SCW |WGT |HW |Sex
Flipper Tag # | Date SP. jom. Jem. kg. cm. (1D | Release LATAON

QQS 1601161 [ 4/0802 |Cc 564 | 474 | 250 |114 310378/811640

QQS 162/163 | 4/09/92 Cc 542 | 459 200 | 126 310641/812093

QQS 164/165 | 4/09/92 Lk 342 314 58 79 310700/812186

QQS 168/169 | 4/09/02 Cc 63.2 | 545 | 380 |134 310766/812321

U
J
u
QQS 166/167 | 4/09/92 Cc 623 | 484 | 300 |124 |U 310646/812085
u
u

QQS 1701171 | 4/09/02 Cc 68.6 56.6 40.0 |14.7 310766/812321
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Table C4
Summary of Turtles Captured During Monthly Surveys From

Savannah Harbor Ocean Bar Channe! B

SCL |SCW |HW WGT
Flipper Tag # Date {cm) |[(em) |(cm) |(kg) Sex ID | Release Locaticn

QQN 128 QQN 127 | 06/23/91 | 59.4 | 49.1 12.1 3 Laseretto Creek

QQN 128 QQN 129 06/25/01 | 571 489 12 29 Wilmington River

QQN 130 QQN 131 | 06/25/91 | 66.5 | 526 14.8 46 Wilmington River

QON 132 QQN 133 | 06/26/91 64 NA 13 41 QOssabaw Sound
QQN 134 QQN 135 ] 06/26/91 56.5 478 115 41 Cssabaw Sound
QQN 136 QQN 1371 06/26/91 | 547 | 451 121 11 Ossabaw Sound

QON 138 QQN 139 06/26/91 | 508 | 45.2 10.6 21 Ossabaw Sound

QQN 140 QQN 141 06/26/91 | §7.7 | 51.2 11.8 30 Ossabaw Sound

QQN 142 QQN 143 | 06/26/91 | 93.3 | NA 20 109 Ossabaw Sound

QQR 001 QQR 002 | 08/01/91 | 585 | 48.7 128 76 Wilmington River

QQR 003 QQR 004 | 08/01/91 | 61.5 | 50.1 13 36
QQR 005 QQR 006 | 0B/04/91 | 58.5 | 51 12.4 35

Wilmington River

Wilmington River

QQR 007 QQR 008 | 08/04/91 | 65 55 14 44 Wilmington River

QQRO10 QQR 0111 08/05/01 | 598 | 50.3 1.4 31 Lazeretto Creek

QQR 012 QQR 013 | 08/05/91 | 865 |NA 16 86 Lazeretto Creek

QQR 015 QQR 016 | 08/06/91 57.2 493 11.4 31 Lazeretto Creek

QQR 018 QQR 019 | 08/06/91 56.1 46.9 12 28 Lazeretto Creek

QQR 020 QQR 022 08/06/91 | 71.2 | NA 14.3 §5 Lazeretto Creek

QQR 023 QQR 024 | 08/07/91 | 645 | 539 13.1 33 Lazeretto Creek

QQR 026 OQR 027} 08/07/91 | 855 | 552 | NA 49 Lazeretto Creek

QQR 028 QQR 029 | 08/08/01 523 43 11 24 Lazeretto Creek

QQR 030 QQR 031 [ 08/08/91 | 68.2 | NA 13.9 51 Lazeretto Creek

QQR 032 QQR 035 08/10/91 | 64.5 | 54.7 13.5 44 Wilmington River

QQR 037 QQR 038 | 08/10/91 | 705 | 67.7 | 152 52 Wilmington River

QQR 040 QQR 042 | 08/12/91 | 575 | 478 11.2 34 Wilmington River

QQR 044 QQR 045 | 08/12/91 | 664 | 55 12.2 45 Wilmington River

Wiimington River

QQR 046 QQR 0471 08/12/91 | 55.4 | 48.1 1.3 AN

Not Tagged 08/12/91 [NA |NA |[NA | NA
QQR 049 QQR 050 § 08/12/01 65 49.9 121 39

Georgia DNR

clce|lclclclelcele|le|lojc|lecjele g lclc|jc|jlclc|l2|c|c]le|c|c € |c |

Wilmington River
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Table C4 (Continued)

SCL |[SCW |HW |WGT
Flipper Tag # Date fem) j(cm) |(cm} |(kg) |SexID |Release Location
QQR 051 QOR 052 | 08/13/91 53.6 476 | 99 |25 u Lazeretto Creek
QQR 053 QR 054 | 08/13/91 57.4 483 [109 |32 U Lazeretto Creek
QQOR 055 QQR 056 | 08/14891 | 52.5 44,3 1108 |22 U Ossabaw Sound
QQR 057 QQR 059 |08/14/01 64 544 (141 |42 U Ossabaw Sound
QQR 060 QQR 061 | 08/14/91 58.7 49.7 |13.2 |32 U Ossabaw Sound
QQR 062 QQR 063 | 08/14/91 628 524 |136 |38 u Ossabaw Sound
QQR 064 QQR 065 | 08/14/91 50.¢ 486 |12 34 U Ossabaw Sound

SCL |[SCW |HW IWGT
Flipper Tag # Date fem) |(em) |[(cm) |(kp) |SexID |Release LAT/LON
QQR 154 QQR 153 | 10/03/91 64.1 526 (132 |38 U 320085/804815
QQR 156 QQR 157 | 10/03/91 62.7 514 (135 (36 U 315836/804490
Not Tagged 10/04/91 | NA NA NA NA U NA
QQN 135 QQN 136 | 10/04/91 57.7 485 1117 |29 U 316852/604728
QQR 138 QQR 136 | 10/04/91 518 429 111 |23 u 315852/604728
QQR 134 QQH 524 | 10/04/91 68.2 516 [149 |45 u 320166/804907
QQR 037 QR 133 | 10/04/91 70.5 574 (147 |50 U 320190/804952
QQR 110 QOR 111 | 10/04/91 61.8 502 |145 |38 u NA
QQR 112 QQR 118 | 10/05/1 62.5 496 |121 |36 u 315803/804680
QQR 113 QQR 114 | 10/05/91 683 526 [121 |40 U 315903/804680
QQR 115 QQR 116 | 10/05/91 718 547 |149 |54 U 315930/804740
QQR 062 QQR 063 | 10/05/1 63.9 519 {131 34 U 315903/804680
QQR 124 QQR 123 | 10/05/91 75.2 60.7 |16.2 |64 U 315908/804660
QQCR 119 QQR 120 | 10/05/91 62.4 483 (164 |35 u 320087/844859
QQR 177 QQR 176 | 10/05/91 74.3 605 [152 |61 u 320151/804923
QQR 182 QQR 183 | 10/05/91 55.4 472 (118 [25 U 320103/804856
QQR 121 QQR 122 | 10/05/91 826 643 |17.2 |80 F 320134/804909
QQR 191 QQR 190 | 10/05/81 60.7 481 123 |32 u 320233/804917
QQR 185 QQR 186 | 10/06/91 72.6 655 (147 |55 U 315857/804519
QQR 042 QAR 117 | 10/06/91 58.4 49 123 |30 U 315857/804519
AAS 598 AAS 599 [ 10/06/91 866 {632 ;185 |93 F 315966/804617
QAR 195 QQR 198 | 10/06/91 61.8 509 1134 |34 U 320068/804768
QQR 183 QQR 194 | 10/06/HN 504 | 426 104 [17 u 320068/804811
QOR 166 QQR 140 | 10/07/91 54 46,7 112 |23 U 315906/804561
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Table C4 (Continued)

SCL |SCW |HW |WGT |Sex
Flipper Tag # Date {em) l{cm) |{cm)|{{kg) [ID |Release LAT/LON
AAS 598 AAS 599 10/07/91 865 | 63.2 |NA 93 F 315906/804561
QQR 169 QAR 171 10/07/91 5§58 | 465 |125 )26 U NA
QQR 172 QQR 173 106/07/91 85 46 127 | 28 U NA
QQR 178 QQR 184 10/07/91 8§44 | 455 (114 |24 U NA
QQR 251 QQR 252 10/30/01 504 | 418 |10.7 |23 U 315846/804772
QQR 253 QQR 254 10/30/91 5§64 | 486 |11.5}27 U 320159/804777
QCR 134 OQH 524 10/30/91 678 | 523 |15 48 U 320057/804860
QQR 255 QQR 256 10/30/91 61 476 (134 |32 U 320156/804871
QQR 257 QQR 258 10/31/91 571 57 118 | 24 u 320153/804849
QQR 259 QAR 260 10/31/91 80.1 | 494 [124 (32 u 320153/80484%9
QAR 261 QQR 262 10/31/91 " | 56.8 | 479 [11 28 U 320222/805020
QQR 263 QQR 264 10/31/91 528 436 |11 22 u 320208/805246
Not Tagged 10/31/81 55.1 | 55.2 {125 |NA U NA
QQR 275 QQR 276" 10/31/91 37.1 | 35.7 91| 85 |U 320173/804876
QQR 265 QQR 266 10/31/91 | 629 | 518 |126 |32 U 315834/804624
QQR 267 QAR 268 10/31/91 66 542 |143 | 41 u 320208/804994
QQR 269 GQR 270 10/31/91 843 | 645 |17 72 F 320208/804994
QQR 271 QQR 272 11/01/91 59.3 | 458 |124 |26 U 320027/804994
QQR 273 QQR 274 11/01/81 748 | 6809 |154 |56 U 320027/804740
QQR 166 QQR 140 11/01/91 541 463 {113 |23 u 320027/804740
QQR 277 QQR 278 11/01/61 5895 | 482 [13 28 u 315946/804622
QKR 278 QAR 280 11/01/91 60 504 |123 |33 U 315946/804622
QQR 282 QQR 281 11/01/91 60.7 | 498 |128 )29 U 320221/805056
QQR 283 QQR 284 11/02/81 69.8 | NA 14.6 | 44 U 315939/804612
QQR 285 QOR 286 11/02/91 578 475 (11925 U 315764/804382
QQR 007 QQR 008 11/02/61 67 | 552 {148 )44 U 315764/804382
QQR 288 QQR 289 11/02/91 866 | 655 (18.6 192 F 315929/804606
QOR 291 QQR 200 11/02/91 62 5§19 113234 U 320009/804727
QQR 287 QQR 282 11/02/91 46 1 419 113 |17 U 320179/804914
QQR 293 QQR 294 11/02/91 504 § 437 110119 U 315868/804490
QQR 295 QQR 296 11/02/91 569 )} 469 118 )26 U 315868/804490

(Sheet 3 of 5)
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Table C4 (Continued)
SCL (SCW HW (WGT (Sex
Flipper Tag # Date {em) [{cm) |(cm) |(kg) iD | Release LAT/LON
QQR 297 QQR 298 11/02/91 | 60.9 50.4 125 34 U 320222/805023
QQR 299 OQR 300 11/03/91 | 60.2 80.2 | 129 30 u 315858/804451
QQS 002 QQS 001 11/03/91 | 65.4 51.9 13.9 385 U 315878/804499
QR 026 QQR 027 11/03/91 | €8.7 57.3 14.8 45 u 315980/804710
QQSs 009 QAS 010 12/07/91 | 61.2 52.7 13.6 34 U 315922/804610
QQs 012 QGS 013 12/10/91 | 62.7 524 | 136 39 V] 315821/804398
QQs 014 QQS 015 12/11/91 | 70.3 546 | 14.4 41 U 315876/804512
QQAS 176 QQS 177 04/04/92 | 69.2 553 | 148 42 U 315086/804753
QQS 027 QQS 026 05/01/02 | 56.8 471 124 26 ) 316018/804613
QQS 038 QQS 035 05/01/92 | 92.8 73.2 19.2 | 113 M 320114/804843
QQS 009 QQS 010 05/02/92 | &1 52.8 13.5 31 U 320109/804834
QQT 263 QQT 262 07/04/92 | 65.5 53.9 15.1 42 U 315862/804459
QQT 260 QQT 261 07/04/82 | 50.7 417 | 117 205 (U 315919/804578
QQT 2560 QQT 258 07/04/82 | 585 50.5 125 33 U 320150/804851
QQT 257 QQT 256 07/04/92 | 60.7 528 129 34 U 320149/804849
QQT 259 QQT 258 07/04/92 | 585 505 {125 a3 U 320218/804986
QQT 252 QTT 253 07/05/92] 928 73.2 {1941 (101 F 31584 1/804447
QQT 265 QQT 254 07/05/92 | 59.7 52.5 12.3 34 u 315838/804414
QQN 199 QQN 198 09/04/92 | 60.9 53 13.8 35 U 320076/804789
QQN 195 QQN 196 08/04/92 | 65.9 58.7 } 1456 50 u 320226/805078
QQN 193 QQN 194 09/04/92{ 74.6 60.9 |} 163 625 |U 320226/805078
QQS 179 QQR 028 09/04/92 ] 57.4 47 12 3 u 320235/805016
QQS 187 QQN 188 09/04/92 | 69 58 5.5 56 U 320235/805016
QQS 181 QS 180 09/04/82 ) 65.4 53.8 14.4 44 U 320235/805016
QQS 183 QQS 197 06/04/82 ) 619 515 13.5 35 U 320235/805016
QQOS 185 QQS 186 05/05/92 | 779 62,7 154 51 U 320196/804930
QQN 187 QQGN 192 09/05/92 | NA 87.9 18.2 NA U 320221/805005
QQN 188 QQN 189 09/05/92 | 90.6 707 | 189 97 F 320221/805005
QQT 300 QAN 191 09/05/92 | 70.6 58 15.2 50 U 320221/805005
QQT 214 QQT 213 10/10/02 | 62.4 52.7 13.6 37 u 320017/804753
QQT 215 QQT 216 10/11/62 ] 53.2 44.4 1 24 U 320133/804842
{Sheet 4 of 5)
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Table C4 (Concluded)
SCL |sCcwW {HW (WGT |Sex
Flipper Tag # Date fcm) |[(em} [(ecm} |(kg) ID | Retease LAT/LON
QQS 183 QQS 197 | 10/11/92 60.9 508 13.3 33 u 320133/804842
QQT 218 QQT 217 | 10/11/82 56.7 25.9 124 26 u 320201/804800
QQT 219 QAT 220 | 10/11/92 71.5 58.1 136 47 u 315924/804590
QQT 224 QQT 223 |10/11/92 57.9 48.3 12.2 25 U 3256021/814589
QQT 222 QQT 221 | 1011082 552 486 121 | 25 U 315921/804589
QQT 234 QQT 233 [ 10/11/92 87.8 63.1 17.5 g0 F 315854/804438
QQT 231 QQT 232 [ 10/11/92 59.4 612 | 126 a2 u 315854/804438
QQT 229 QQT 230 | 10/11/92 58.7 §0.2 | 125 28 u 315854/804438
QQT 228 QQT 227 [10/11/92 828 653 164 90 F 315854/804438
QQT 225 QQT 226 | 10/11/92 59.9 47.7 | 127 31 u 320115/804817
QQT 238 QQT 237 {10/11/92 59.1 466 | 123 30 u 320222/805078
QQT 239 QQT 240 ( 10/11/92 62.3 498 126 36 u 320209/805366
QQT 244 QQT 245 | 11/05/92 671 547 | 134 44 u 315805/804564
QQT 247 QQT 246 | 11/05/92 65.5 511 4.6 40 u 315005/804564
QQT 248 QQT 249 | 11/05/92 628 51.2 13.3 36 U 315978/804694
QQT 295 QQT 250 | 11/05/92 61.1 50.6 13 30 u 320180/804073
QQT 248 QQT 249 | 11/05/2 628 512 | 133 36 U 320180/804073
QQT 294 QQT 293 | 11/05/02 NA 525 138 42 u 320180/804073
QQT 201 QQT 292 | 11/05/92 | NA 534 |13 37 u 320180/804073
QQT 294 QQT 293 | 11/05/82 | NA 525 138 42 U 320046/804764
QQT 290 QQT 289 | 11/05/92 56.1 47.3 12.1 26 U 320253/804982
QQT 288 QQT 287 | 11/05/92 60.3 522 | 135 34 u 320253/804982
QQT 276 QQT 277 | 11/06/92 64.6 536 14.2 a9 u 315903/804560
QQT 269 QQT 297 | 11/28/92 56.8 48.3 12.6 29 U 315693/804508
QQT 298 QQT 296 | 11/28/92 63.3 519 {136 41 u 315693/804508
QQT 285 QAT 285 | 11/28/92 64 507 |13 38 u 315814/8048i1
QQT 278 QQT 279 | 11/20/02 50.9 434 10.9 23 U 315696/804555
QQT 284 QQT 283 | 11/26/92 551 49 1.7 28 U 315727/804620
QQT 214 QQT 213 {11/29/92 624 534 ) 13.7 40 U 315727/804620
CQQN 139 QON 138 | 11/28/92 527 453 | 11.2 21 u 315727/804620
{Sheet 5 of 5)
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Table C5 .
Summary of Turtles Captured During Monthly Surveys From the
Charleston Harbor Entrance Channel South Carolina

8CL |SCW |WGT |HW |Sex|Release
Flipper Tag # | Date SP. [(cm) |(cm) |(k@) (em) |[ID |LAT/LON

PPV 898 09/07/81 | Cc 58.4 53.2 |340 123 |U 1323665/794375

NNK 495/496 (09/12/01 Lk 620 586 |320 12.7 323869/794750

u
QQR 104/105 [ 09/13/91 | Ce 59.9 629 1275 123 U 3230868/794770
M

QQR 175/ 09/1301 | Cc 803 669 |” 16.8
QQH 571

323865/794614

QQR 148/149 | 09/1481 | Cc 67.5 530 |425 14.0 |U 1323869/794555

QQR 145/147 | 09115/1 [ Ce 63.8 546 [39.0 13.5

c

323695/794610

QOR 125/ 09/15/91 | Cc 85.6 458 126.0 11.7 |U |323827/794662
QQH 508

QQR 143/144 1 09/17/91 |} Cc 87.3 699 |954 166 |M |323616/794373

QQR 142/ 09/24/91 |Cc 596 536 (540 142 |U | 323900/794607
PPV 896

QQR 1271129 (09/2791 |[Cc 69.2 53.5 (454 139 U 323937/794753
QQR 131/132 | 09/28/91 Ce 72.2 565 | 154 U 323944/794725
OQR 168/170 | 09/28/91 | Cc 63.5 528 |364 131 (U 323866/794729
QQCR 165/167 | 09/29/91 [Cc 70.2 541 4564 142 U 323800/794812
QQR 180/163 | 08/30/81 | Cc 756 60.7 |[63.2 154 |U 323800/794812
QQR 158/159 | 09/30/81 | Ce 76.7 598 [61.8 154 [U [323800/794812
QQR 1507152 | 10/01/01 | Cec 61.0 515 |35.0 131 |U |323702/704529
QQSs 049/050 { 03/30/92 | Cm 480 | 373 | 7.7 |U 1323864/794719
QQS 047/048 | 03/31/92 [ Co 53.5 452 (230 11.0 U | 323977/794746
QQS 045/046 | 04/0182 | Cc 563.1 443 |[25.0 112 |U 323084/794810
OQR 039/048 | 04/08/92 |Cc 536 | 430 |* 11.0 (U |324024/794851
QQS 037/039 | 04/29/02 | Ce 496 | 430 (180 11.0 |U |324042/794449
QQS 034/036 | 04/20/92 |Cc 65.5 | 54.7 (400 132 U [ 324247/794660
QQS 030/031 |04/20/92 | Cc 59.9 | 50.7 (320 120 [U [324550/795157
QS5 032/033 |04/20/02 | Cc 685 | 56.6 |47.0 143 |U 1324550/795157
QQS 028/029 | 04/30/02 | Cc 53.9 475 [250 115 U [324045/794197
QQT 272/273 |06/13/82 |Cc 514 | 448 [200 109 [U !324065/794323
QQT 270/271 | 06/13/82 | Cc 728 57.1 |520 151 U | 324201/794771
QQT 272/273 {06/13/82 |Cc 51.4 448 |20.0 109 |U 324028/794237
{Continued)
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Table C5 (Concluded)

SCL |SCW |WGT |HW |Sex |Release
Flipper Tag # | Date SP. (em} |(ecm) {(ka) {cm) {ID [LAT/LON
QQT 268/269 (06/13/92 |Cc 56.1 480 27.0 | 11.6 |U | 324234/794651
QQT 266/267 [06/14/92 | Cc 112. 855 |159.0 | 24.1 M |324239/794605
QQT 264/265 j06/14/92 |Cc 825 705 (100.0 | 198 M |324084/764334
QQT 25v/ 07/08/02 |Cc 513 43.3 195 [ 112 U 324074/794320
QON 182
QQS 199/200 {07/08/02 |Ce 621 53.0 40.0 136 U 324261/754678
QQS 1927193 | 07/08/82 | Cc 62.9 525 * 132 (U 324178/794506
QQs 191/196 |07/08/92 | Cc 58.3 483 £1 0 13.1 U 324028/794224
QQS 188189 |07/08/02 |Cc 622 50.6 :6.5 13.2 U 324028/794224
QQN 183/185 | 10/0802 |Cc 570 478 27.0 124 U 324546/795150
QAQT 201/202 {10/08/92 |Cc 67.3 56.3 41.0 ] 136 U |324546/795153
QAQT 203/204 | 10/08/92 |Cc 66.8 58.2 43.0 | 13.7 |U |324235/794735
QQT 205 10/09/92 | Cc 703 | 56.2 450 | 141 |U | 324223/797654
QQT 206/207 | 10/08/92 | Cc 61.2 50.4 320 119 |U 324224/794651
QQS 156/157 | 10/09/92 | Cc 570 | 464 26.0 | 124 (U [324211/794633
QQT 208/200 | 10/09/92 |Cc 52.2 | 404 220 (108 U [324211/784633
QQT 211/212 | 10/08/92 | Ce 54.2 46.0 25.0 11.3 U 324084/794321
QQT 242/243 |11/02/82 | Cc 73.0 58.9 58.0 155 |U 324551/795155
QQT 241/210 | 11/02/92 | Co 67.0 57.2 47.0 143 (U 324551/795154
QQT 326/327 [11/30/92 |Cc 57.1 50.8 330 (122 [U |324545/795143
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Table C6

Summary of Turtles Captured During Monthly Surveys From
Morehead City Harbor Entrance Channel North Carolina (All
Loggerheads)

SCL SCW |WGT (HW Sex
Flipper Tag # Dsate {cm) {cm) ](kag) {cm) ID Release LAT/LON
QQN 164/165 12/06/91 | 48.9 416 17.0 |10.3 U 343820/7630963
QQT 451/452 07/31/91 | 701 57.0 364 (147 (U 343914/763939
QQT 476/477 10/12/92 |67.5 53.0 * 14.5 u 343927/764050
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Table C7

Listing of Captured Turtles With Impianted Passive Integrated
Transponder (PIT) Tags

Capture SCL

Flipper Tag # Pit Tag Number Species | Location Date {cm)
QQT 004/Q0T 005 00-0010-63ED Cc Fernandina |6/15/02 101.5
N/A 00-0013-BD%96 Lk Femandina |[6/15/82 |N/A
QQT 008/QQT 009 00-0013-BF42 Ce Femandina |6/16/92 66.5
QQT 011/CAQT 016 00-0011-337C Cc Fernandina |7/21/92 64.7
QQT 034/QQT 035 00-001A-1E2B Ce Fernandina | 7/20/92 65.5
QQT 036/QQT 037 00-001A-1B7B Cc Fernandina | 7/20/92 63.2
QQT 038/QQT 039 00-001A-0E1C Cc Fernandina | 7/20/92 43.4
QQT 03ZQQT 033 00-001A-1621 Cc Fernandina | 7/21/92 52.8
QQT 057/QQT 058 00-0011-Et42 {Cc Fernandina |8/17/92 56.2
QQT 060/QQT 061 00-001A-114C Cc Femandina |8/17/92 50.3
QQT 082/QQT 063 00-0022-D925 Ce Fernandina {8/17/92 64.8
QQT 064/QQT 065 00-0013-C80& Ce Ferandina ;8/17/92 64.5
QQT 066/QQT 067 00-0011-3889 Ce Fernandina |8/17/92 58.0
QQT 070/QQT 071 00-0012-E6B4 Cc Fernandina |8/18/92 76.5
QQT 072/QQT 073 00-0011-E56E Cec Fernandina | 8/18/92 64.3
QQT 074/QQT 075 00-001E-49A8 Cec Femandina |{8/18/92 60.1
QQT 076/QQT 077 00-0010-78E6 Cec Femandina {9/22/92 611
QQT 078/QQT 079 00-0011-D04B Ce Femandina |9/22/92 824
QOQT 080/QQT 081 00-0013-C&5F Ce Fermandina |9/22/92 622
QQT 082/QQ)T 083 00-0013-C27B Cc Femandina |9/22/92 58.7
QQT 084/QQT 085 00-0010-6EA1 Cc Femandina |9/25/92 59.1
QQT 086/QQT 087 00-0010-6D77 Cc Fernandina | 9/22/92 66.4
QQT 088/QQT 089 00-0010-787C Cec Fernandina |9/22/92 804
QQT 092/QQT 093 00-0013-CG155 Ce Fermandina 10/20/92 | 66.2
QQT 084/QQT 095 00-0013-C607 Ce Fernandina | 10/20/92 56.7
QQT 096/QQT 097 00-0013-B859 Ce Fernandina | 10/20/92 816
QQT 098/QQT 100 00-0013-BAA2 Cec Fernandina | 10/20/92 £8.9
QQT 101/QQT 102 00-0010-63CF Cc Femandina {10/20/92 [ 73.0
QQT 104/0QT 105 00-0010-6ED8 Ce Femandina |10/20/92 | 73.2
QQT 106/0QT 107 00-0010-746C Ce Fernandina |10/21/92 | 66.0

{Sheet 1 of 3)
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Table C7 (Continued)

Capture SCL
Flipper Tag # Pit Tag Number Specles | Location Date {em)
QQT 108/QQT 109 00-0013-C2FD Ce Fernandina | 10/21/92 |[55.6
QAT 110/QQT 111 00-0010-79E1 Ce Fermnandina 10/21/02 483
QQT 112/QQT 113 00-0013-C542 Ce Femandina |10/2192 |61.8
QQR 220/QQR 221 00-0013-BCB9 Cc Femandina |10/2192 (601
QQS 127/QQS 128 00-0010-8DA0 Ce Femandina | 11/18/92 58.7
QQT 14/0QT 115 00-0013-B&6F8 Ce Femandina |11/18/92 |626
QAT 116/QQT 117 00-0010-6EDC Ce Femandina |[11/18/92 (559
QQT 118/QQT 119 00-C013-CB44 Ce Femandina | 11/18/92 57.3
QQT 120/QQT 121 00-0010-71FB Cc Fernandina | 11/19/92 59.8
QQT 122/0QT 123 00-0011-3CBO Cc Fernandina |11/19/02 (665
QQT 124/QQT 125 00-0010-79DD Ce Femandina |[11/19/92 ([58.4
QQT 126/QQT 127 00-0013-C39E Lk Femandina | 11/19/02 356
QQT 128/QQAT 129 00-0010-7214 Cc Femandina | 11/19/92 62.4
QQT 130/QQT 132 00-0010-676P Ce Fernandina | 3/28/93 54.3
QQT 133/QQAT 134 00-0010-74B3 Cc Femandina (3/30/93 889
QQT 139/QQT 140 00-0010-7064 Cc Femandina | 4/09/03 56.8
QAT 141/QQT 142 00-0013-BA57 Ce Femandina |4/10/83 56.5
QQT 143/QQT 144 00-0010-6730 Cc Femandina |4/16/93 577
QQT 145/QQT 146 00-0013-8B775 Ce Fernandina | 4/17/93 62.9
QQT 147/QQT 148 00-0011-DD04 Cc Femandina |4/17/93 - |67.8
QQT 149/QQT 150 00-0010-64F1 Cc Femandina |4/17/93 94.5
QQT 213/QQT 214 00-0010-7ACA Ce Savannah 10/10/92 [62.4
QQT 215/QQT 216 00-0013-C7CB Cc Savannah 10/11/92 53.2
QQOS 183/008 197 00-0010-71E8 Cc Savannah 10/11/92 60.9
QQT 217/QQT 218 00-0013-CAF1 Cc Savannah 10/11/02 [56.7
QQT 219/QQT 220 00-0013-C227 Cc Savannah 10/11/92 715
QAT 221/0Q1T 222 00-0010-779B Cc Savannah 10/11/92 55.2
QQT 223/0AQ1T 224 00-0010-603C Ce Savannah 10/11/92 57.9
QQT 231/QQT 232 00-0013-BDO8 Cc Savannah 10/11/92 j59.4
QQT 233/QQT 234 00-0013-Ce44 Cc Savannah 1071182 |87.8
QQT 225/QQT 226 00-0010-7A64 Ce Savannah 10/11/92 59.9

{Sheet 2 of 3)
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Table C7 (Concluded)

Ceplure SCL

_ Fiipper Tag # Pit Tag Number Species Location Dste (cm)
QQT 227/0QT 228 00-0010-7396 Cc Savannah 10/11/92 828
QQT 229/QQT 230 00-0013-C5CF Ce Savannah 10/11/92 | 58.7
QQT 237/QQT 238 00-0010-6F92 Ce Savannah 10/11/92 | 59.1
QQT 239/QQT 240 00-0010-68ED4 Cc Savannah 10/11/92 623
QQT 244/QQT 245 00-0010-686F Ce Savannah 11/05/92 67.1
QQT 246/QQT 247 00-0010-6390 Cc Savannah 11/05/92 |65.5
QQT 248/QQT 248 00-0010-7A0F Cec Savannah 11/05/92 62.8
QQT 250/QQT 295 00-0013-BBCC Ce Savannah 11/05/92 | 61.1
QAQT 287/QQT 288 00-0010-68890 Cc Savannah 11/05/92 860.3
QQT 289/QQT 290 00-0010-71BC Cc Savannah 11/05/02 | 56.1
QQT 281/QQT 292 00-0010-7705 Ce Savannah 11/05/92 |61.2
QQT 293/0QT 294 00-0010-7637 Ce Savannah 11/05/02 |60.3
QQT 276/0QT 277 00-0013-BC37 Ce Savannah $1/06/92 | 64.6
QQN 183/QGN 185 00-0013-CB02 Ce Charleston | 10/08/82 ]567.0
QQT 201/QQT 202 00-0010-75AF Ce Charleston | 10/08/92 |67.3
QQT 20QQT 204 00-0010-67B8 Cec Charleston 10/08/92 66.8
QQT 205 00-0010-6D48 Ce Charleston | 10/09/92 |70.3
QQT 208/QQT 207 00-0013-BDOB Cc Charleston 10/09/92 61.2
QQS 156/0QS 157 00-0013-B94E Ce Charleston | 10709/92 | 57.0
QQT 208/QQT 209 00-0013-C441 Cc Charleston 10/09/92 522
QQT 211/0QT 212 00-0010-6FF7 Cc Charleston 10/06/92 | 54.2
QQT 242/QQT 243 00-0013-BoF1 Ce Charleston | 11/02/92 [73.0
QQT 210/QQT 241 00-0010-7AE4 Cc Charleston 11/02/92 67.0
QQT 135/QQT 136 00-0013-C30E Ce Brunswick 4/03/93 66.0
QQT 137/Q0QT 138 00-0010-64F9 Cc Brunswick 4/05/93 63.5
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Appendix D
Summary of Sea Turtle
Recaptures

Appendix D Summary of Sea Turle Recaptures
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Table D1

Listing of Recaptured Turtles (All Loggerheads) From Canaveral

Harbor Entrance Channel, Florida'

Date Location Date of Straight
Tagged/ Tagged/ Recapture Number Carapace

Tag Last Last Pont of Days Length

Month Number Capture | Capture Canaveral at Large | (cm)

Apr92 | QQc es2 71701 | Canaveral' | 4/15/2 272 852
X 2566/2567

Apr 92 PPY 521 1/17/90 Kennedy 4/15/92 819 67.9
X2568/2660 Space, FL

Apr92 | PPY 542/543 | Unknown } Unknown 4/16/92 Unknown 61.4
BBC 618

May 92 | X 2542/2543 4/13/92 Canaveral | 5/12/92 29 108.7

May 92 | X 2582/2683 4/16/92 Canaveral | 5/14/92 28 104.3

May 92 | X 2550/2551 4/13/92 Canaveral | 5/14/92 AN 991

Jun 92 | QQH 886/867 | Unknown | Unknown 8/17/92 Unknown 756

Jun 92 | QQM 495/496 | Unknown | Unknown 6/17/92 Unknown 816

Jun 92 QQH 948/049 | Unknown | Unknown 6/19/02 Unknown 711
X 2694

Jul 92 X 2701/2702 11/9/88 Canaveral* | 7/8/92 1,337 72.1
PPS B34/835

Jul 92 X 2612/2612 5/13/92 Canaveral | 7/9/92 57 981

Jul 82 X 2709/2710 Unknown | Unknown 719192 Unknown 91.8
X 3087/3088

Jul 92 X 2711/2712 Unknown | Unknown 7/6/92 Unknown o1.1
X 4050

Oct 92 QQC 368/370 | Unknown | Unknown 10/13/92 Unknown 741
X 1082

QOct 92 X 1089 2/3/89 St. Lucie 10/14/92 1,287 61.3
PPW 304 FL

Nov 92 | Unknown Unknown | 11/13/92 Unknown Unknown 60.0

Nov 82 | X 171411715 Unknown | Unknown 11/15/92 Unknown 679
X 940

‘Noy 92 | X 1718 Unknown | Unknown 11/15/92 Unknown 57.5
QQE 877

Jan 93 | QQT 066/067 | 8/17/92 Fernandina | 1/23/63 159 57.9

FL

Jan 93 | X 2577/2576 4/15/92 Canaveral | 1/23/03 283 63.0

Jan 93 X 2684/2585 4/16/92 Canaveral | 1/24/93 283 634

Jan §3 | BBA 829
QQC 641 Unknown | Unknown 1/24/93 Unknown 62.2
X 1752

Jan 93 | QOM 4989/500 | Unknown | Unknown 1/24/93 Unknown §7.2
X 1754

' Original capture location was in Canaverai, however, not originally captured as part of this

study.
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Table D2

Listing of Recaptured Turtles From Fernandina Harbor St. Marys

River Entrance Channel, Florida (All recaptures were

loggerheads)

Date Location Straight
Tagged/ | Tagged/ Date of Number Carapace

Tag Last Last Recapture of Days Length

Month | Number Capture | Capture Fernandina | at Large (cm)

OctN QQR 317 | 10/08/91 Femandina 10/09/91 <1 66.7
QQR 318

Octs1 | QAR 331 | 10/09/01 | Ferandina | 1010/91 <1 605

| QQR 332

Dec 91 { QQR 333 | 10/08/91 Fernandina 12/12/01 64 52.2
QQR 334

Dec 91 | PPT 150 6/14/90 Brunswick 12/18/91 552 75.2
QQsS 135

Dec 91 | QQH 791 | Unknown | Unknown 12118/91 Unknown 56.8
QQs 136

Dec 91 | GQM 331 | 6/30/91 Bald Head 12/18/91 171 98.0
QQM 332 Is. N.C.

July 92 | @QT 032 | 7/01/02 Fernandina 7/21/92 20 52.9
QQT 033

Sept QQT 080 ;| 8/1782 Femandina 9/22/92 36 50.3

92 QQT 081

Oct 92 QQR 220 10710/ Femandina 10/21/92 376 60.1
QQR 221

Nov 92 | QQS 127 12/16/31 Femandina 11/18/92 337 56.7
QQs 128
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Table D3

Listing of Recaptured Turtles From Brunswick Harbor Ocean

Bar Channel, Georgla (ANl recaptures were Ioggerheads)

Date Location Straight
Tagged/ Tagged/ Date of Number Carapace

Tag Last Last Recapture ; of Days Length

Month | Number Capture Capture Brunswick | at Large (em)

Jun 91 | QQH 726 | Unknown Unknown 06/18/01 Unknown 61.0
QQH 727

Jun 91 PPT 205 06/12/91 Brunswick 0&/12/01 <1 59.7
PPT 208

Sep 91 QQH 721 | 06/09/91 Brunswick 09/29/91 113 57.4
QQH 721

Sep 91 QCN 145 | 06/18/1 Brunswick 06/29/91 104 80.5
QGN 150

Oct 91 QQR 393 | 10/28/91 Brunswick 10/29/91 1 52.2
QQR 394

Dec 91 | QQH 721 | 09/29/91 Brunswick 12/02/91 65 57.8
QQH 721

Marg92 | QQR 331 | 10/09/01 Femandina, | 03/08/92 151 61.0
QQOR 332 FL

Mar9z | QQR 160 | 10/05/¢1 Savannah, 03/10/92 157 81.0
QQR 191 GA

Appendix D Summary of Sea Turtle Recaptures



Table D4

Listing of Recaptured Turtles From Savannah Harbor Ocean Bar

Channel, Georgla (All recaptures were loggerheads)

Date Location Stralght
Tagged/ | Tagged/ Date of Number | Carapace
Tag Last Last Recapture | of Days Length
Lllomh Number Capture Capture Savannah at Large | {(cm)

Oct 91 QGH 524 Unknown | Unknown 10/01/91 Unknown | 68.0
QQR 134

QOct 91 QQN 134 06/23/91 Savannah 10/G1/91 105 57.7
QQN 135

Oct 91 QQR 037 08/10/1 Savannah 10/04/91 56 705
QQR 038

Oct 91 QQGR 062 08/14/91 Savannah 10/04/91 52 63.9
QQR 063

Oct 91 AAS 598 Unknown | Unknown 10/07/91 Unknown | 86.5
AAS 598

Nov 91 QCH 524 10/04/91 Savannah 11/02/91 91 67.0
QQR 134

Nov 91 | QQR 007 08/04/01 Savannah 11/02/1 91 67.0
QQR 008

Nov 91 | QQR 026 08/07/91 Savannah 11/03/21 89 68.7
QOR 027

Nov 91 | QQR 140 10/07/91 Savannah 11/01/91 26 54.1
QQR 166

Apr 92 QQM 804 08/08/91 Southold 04/04/92 238 516

Bay, NY

May 82 | QQS 009 12/07/91 Savannah 05/02/92 147 61.0
QQs 010

Jul 82 QQT 258 07/04/92 | Savannah | 07/04/92 <1 58.5
QQT 259
QQR 028

Sep 92 | QQS 178 08/08/91 Savannah | 09/04/92 369 57.4
QaQs 179

Oct 92 QQSs 183 09/04/92 Savannah 10/11/92 38 60.9
QQs 197

Nov 92 { QQT 248 11/05/92 Savannah 11/05/92 <1 671
QQT 249

Nov 92 | QQT 293 11/06/92 | Savannah 11/05/92 <1 N/A
QQT 294

Dec92 | QQN 138 06/26/A1 Savannah 11/29/92 521 52.7
QQN 139

Dec92 | QQT 213 10/10/92 | Savannah | 11/29/92 51 624
QQT 214
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Table D5

Listing of Recaptured Turtles From Charleston Harbor Entrance
Channel, South Carolina (All recaptures were loggerheads)

Date Location Straight
Tagged/ Tagged/ Date of Number | Carapace
Tag Last Last Recapture | of Days Length
Month Number Capture Capture Charleston | at Large | {cm)
Sept 91 NNK 485 Unknown Unknown 9791 Unknown | 62.0
NNK 496
Sopt 81 PPV 898 | 9/19/90 Charleston O/7/914 323 58.4
6/10/91 Charleston 59
Sept 91 PPV 896 | 9/19/91 Charleston 9/7/91 353 596
QQCR 142 | 5/14/91 Charleston 116
Sept 91 QQH 571 Unknown Unknown 9/13/91 Unknown | 893
QQR 125 :
Sept 81 QQH 508 | Unknown Unknown 9/13/91 Unknown | 89.3
- QQR 175
Apr 92 QQS 156 | 4/8/92 Brunswick 10/9/92 184 57.0
QQs 157
Jun 92 QQH 583 | Unknown Unknown 6/13/92 Unknown | 728
QQT 270
Jun 92 QQT 272 | 6/13/92 Charleston 6/13/92 <1 514
QQT 273

Appendix D Summary of Sea Turle Recaptures
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