Retention of Imitation Satellite Transmitters (ISTs)
Fiberglassed to the Carapace of Sea Turtles

by

Maurice L. Renaud, Greqgg R. Gitschlag and Jon K. Hale

Introduction

In order to obtain long term data on sea turtles, the
application of tags has improved such that they may remain on sea
turtles for periods of a year or more. However, there are
concerns that the tags may This paper reports on the retention
of tags fiberglassed to the carapace of Kemp's ridley

(Lepidochelys kempi) sea turtles.

Materials and Methods

Twelve sub-adult Kemp's ridley sea turtles, approximately 32
months of age, from the Kemp's ridley Head Start project of the
National Marine Fisheries Services' (NMFS) Galveston Laboratory
were fitted with imitation satellite transmitters (ISTs), (Figure
1, Table 1). In order to prevent physical conflict between
individuals, turtles were individually held indoor in partitioned
raceways for the duration of the experiment. They were fed
Purina Trout Chow supplemented with live blue crabs (Calinectes
sapidus) during the last month of their captivity.

Tag Design. ISTs fabricated with epoxy resin were scaled
down in dimensions (13 x 8 x 2 c¢m) and weight (335 g) to
accommodate the small size of turtles available for
experimentation. Scaled down dimensions were based on the
proportion of dimensions of a Telonics ST-3 Satellite Transmitter
to straight carapace lengths and widths of four previously tagged
wild Kemp's ridley sea turtles. Weight was adjusted with split
shot fishing lead to achieve a density equal to that of the ST-3
transmitter. Short plastic cable ties were used to simulate a
satellite transmitter antenna.

IST Fabrication. Wooden molds were constructed to conform
to the above dimensions. Prior to pouring the epoxy resin, molds
were coated with PAM to facilitate removal of the finished
product. Split shot was poured into the resin before it hardened
and a black cable tie was positioned to serve as a mock antenna.
Once hardened, each IST was removed from the mold and sanded to
remove rough edges. Each finished IST was weighed and measured
to verify that the appropriate specifications were achieved.

IST Attachment. Given the characteristic dorsal ridge of
the juvenile Kemp's ridley, IST attachment was performed in three
phases. Phase one consisted of shell preparation - cleaning,
sanding and drying. Phase two involved construction of a level
platform on the turtle's back for the IST. Finally, the IST was



attached. A rectangular clay mold was formed on the turtle
carapace surrounding the area of IST attachment. A two part
epoxy mixture of HobyPoxy Quick-Fix Formula 4 was poured into the
mold. Due to the exothermic reaction of the epoxy mixture, the
platform was made in multiple layers to prevent exce551ve heat
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Discussion

Turtles were isolated from each other and held indoors, and
thus, were not afforded normal environmental contacts such as
direct exposure to sun, wave action, weather disturbances, rock
jetties, etc. With the lack of natural environmental influences,
we felt that the ISTs would have remain attached to the turtles
for another year and extending the duration of the experiment
would not have lead to any new information.

There was no attempt to remove the ISTs by pulling off the
entire package in one piece. In hindsight though, we should have
tried this, because once cut on two sides the ISTs came off very
easily.

Byles'! and Renaud believe that transmitters applied with
epoxy resin and fiberglass cloth will fall off within 12-18
months under normal environmental conditions. Renaud believes
the transmitters will come off in one piece, preventing a
partially detached transmitter from being pulled around by a
turtle. Renaud's view is supported by an earlier tagging
experience in 1990. A satellite transmitter and its fiberglass
coating was accidently knocked off a turtle in one piece after
the resin had already set. This hypothesis was further
substantiated by the easy removal of ISTs and fiberglass cloth at
the conclusion of this experiment. A few bumps or jolts on rocks
or platforms in the natural environment may produce the same
result. Evidence that transmitters fiberglassed to the carapace
of wild sea turtles also suggests that these structures do not
remain for extended periods of time. One green sea turtle
(Chelonia mydas) tagged during a radio tracking experiment at
South Padre Island (Renaud et al. 1992), TX was recaptured 8
months later without its radio transmitter or sonic tag. The
transmitter had been attached in the same manner described in
this report.

This experiment tested the longevity of packages
fiberglassed to sea turtle carapaces. The design of satellite
transmitters by Byles' did take into account swimming and related
behaviors. Tags are small compared to the turtles body weight
(6% body weight) and relatively streamline producing minimal
resistance to swimming, feeding and probably mating. The
swimming and feeding behavior of these sea turtles was comparable
to that of hundreds of captive and wild sea turtles previously
observed by the authors. The ISTs did not interfere with these
normal daily activities. Turtles moved swiftly through the water
in their holding tanks and executed very quick, sharp turns,
necessary for the capture of live prey items in the wild. These
turtles captured and fed on live crabs while in captivity. Their
increase in weight (5.5 to 18.1 1lb/yr, mean of 11.7 lb/yr) and
length (3.4 to 8.6 cm/yr, mean of 6.1 cm/yr)) during the
experiment is testament to their health an normal feeding behavior.

'Personal Communication, U.S. Fish and Wildlife Service,
Albuquerque, NM.



If tags fall off a turtle within 12 to 18 months, then they
would not interfere with breeding behavior juvenile sea turtles.
We feel that a transmitter would be knocked off a female turtle
during the mating process and thus, not be a problem.

It is not thought that the transmitters make the turtles
more vulnerable to predation. Tags blend in with the color of
the turtle carapace and are quickly overgrown with algae to
reduce any visual cues of their presence. White barnacles are
commonly seen on turtle shells in the wild. It would seem that
the high contrast of the barnacle shell would offer more of a
visual cue to a predator than a tag which has much less contrast
with the turtle shell.

In a similar study, Beavers et al. {1991) have compared the
use of epoxy and fiberglass cloth to various dental compounds for
ease of tagging. They did not report any deleterious effects or
changes in turtle behaviors during their experiments. 1In
summary, it is not felt that transmitter packages attached to sea
turtle carapaces with epoxy and fiberglass cloth do harm to the
animal.
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Figure 1. Schematic of Kemp's ridley sea turtle with imitation satellite transmitter.
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INTRODUCTION \5

The early life history stages of sea turtles have not been as
extensively studied as the reproductively active adults and their
developing offspring. Moreover, the terms "juvenile" and "subadult"
used to describe these early stages are not well defined. Other
than possible current-mediated dispersal scenarios (Carr, 1986;
Collard, 1987), nothing is known about the pelagic stage of sea
turtle development. Information concerning the populations of
immature turtles foraging in the coastal waters of the southeast
U.S. has been slowly accumulating.

Carr and Caldwell (1956) conducted a one year tagging study on
Kemp's ridley, Lepidochelys kempi, and green turtles, Chelonia
mydas, purchased from Cedar Key turtle fishermen. Though scant and
inconclusive, the data did provide information on seasonal
occurrence, morphometrics, and estimates of abundance for immature
turtles. More recently, fishery-independent capture and tagging
efforts have characterized the populations of loggerhead, Caretta
caretta, and green turtles foraging in the lagoonal habitat on the
east coast of Florida (Ehrhart and Yoder, 1978; Mendonga, 1981;
Mendonga and Ehrhart, 1982; Ehrhart, 1983; Mendonga, 1983). In
addition, fishery-dependent research activities have provided data
on the length frequency, seasonal occurrence, and long distance
migrations of sea turtles collected along the Atlantic coast,
primarily offshore of Cape Canaveral (Henwood, 1987; Henwood and
Ogren, 1987).

In 1984, the NMFS Panama City Laboratory initiated long-term

tagging studies of sea turtles occurring on the northwest and east-



central coasts of Florida. Efforts on the Gulf coast have been
concentrated in the Apalachicola Bay-Panacea area {Rudloe et al.,
1991) and near the Cedar Keys (Schmid and Ogren, 1990). The Kemp's
ridley is the target species , and the species most frequently
encountered.

In this paper I present results from the NMFS tagging study
conducted on the east coast of Florida from 1986 to 1991.
Furthermore, the term "juvenile" has been reserved for immature
turtles wutilizing the pelagic zone. A turtle is considered
"subadult" upon recruiting to its respective coastal-benthic

habitat, and then "adult" upon reaching sexual maturity.



STUDY AREA AND METHODS

A single commercial fishing vessel was contracted by National
Marine Fisheries Service (NMFS), from May 1986 to Decenmber 1991, to
measure, tag, and release sea turtles incidentally captured during
shrimp trawling. Trawling effort extended from Amelia Island to
Sebastian Inlet, Florida, with a concentration in the Cape
Canaveral area defined by Henwood and Ogren (1987). During 1986 and
1987, seasonal (summer) trawling was conducted offshore of Winyah
Bay, South Carolina, and adjacent coastal waters.

Captured turtles were double tagged with #681 inconel flipper
tags (National Band and Tag Co., Newport, KT). Tagging information
included: tag codes, species, date, location of capture,
latitude/longitude, depth, gear type, standard straight-line
carapace length (std SLCL), straight-line carapace width, weight
(Kemp's ridley and green turtles only), and notes on the condition
of the turtle. A cooperative T.E.D. testing program was started in
1988. Subsequently, effort data was available for 1989-91 which
included: trawl size and type; number of tows and total tow time;

and number of captured turtles.



RESULTS AND DISCUSSION
Since the implementation of this study, 864 loggerhead, 116
Kemp's ridley, and 42 green turtles have been captured, tagged, and

released. In addition, a leatherback (Dermochelys coriacea) was

captured and tagged 1.95 miles east of New Smyrna Beach. A total of
68 tagged turtles were recaptured or recovered by either incidental
capture in commercial fisheries, sighting of nesting female, power
plant intake canal, or beach stranding. A summary of the population
structure of each species is given below:
Loggerhead turtle

Of the total number of loggerheads, 776 were collected off the
east coast of Florida and 88 were collected offshore of Winyah Bay
or adjacent South Carolina coastal waters. Loggerheads captured in
Florida ranged from 38.23 to 110.01 cm standard straight-line
carapace length (std SLCL). Similarly, turtles captured in South
Carolina during the summer ranged from 42.29 to 105.41 cm std SLCL.
Length frequency distributions for each area are shown in Figure 1
and Figure 2, respectively. The majority of the turtles, 64%, are
in the late subadult size class (50-70 cm) typical of immature
loggerheads in the western Atlantic (Carr, 1986; Mendonga and
Ehrhart, 1982). The remaining turtles fall within the size class of
Cape Canaveral nesting females. Analysis of yearly length
frequencies revealed a bimodal distribution for these two groups
which was slightly apparent in the total for all years. As noted by
Henwood (1987), this pattern results from an influx of adult
turtles during the nesting season. Loggerheads were present vyear

round in the Cape Canaveral area (Table 1), with the highest



numbers encountered during the winter months (November, December,
and January).

Forty-eight loggerheads were recaptured or recovered , 32 of
which were initially tagged by the contracted vessel. Of the
remaining 16 loggerhead recaptures: 7 were tagged in Georgia
(awaiting response to data request); 3 were tagged at Hutchinson
Island, FL; 1 was tagged in the Indian River Lagoon; 1 was tagged
while nesting on Melbourne Beach; 2 were tagged in the Cape
Canaveral area prior 1986; and 2 were tagged in locations yet to be
identified. The amount of time between tagging and recapture ranged
from 1 to 2,499 days; however, 84% were recaptured within a year of
initial capture. Three loggerheads with the longest time spans
(1,402 days, 1,975 days, and 2,499 days) were originally tagged
with monel tags, which are highly susceptible to corrosion in the
estuarine habitat within a short period of time. Though some tag
corrosion was reported, the long retention times of the monel tags
seem to indicate that these individuals had occupied an oceanic

habitat.
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Kemp's ridley turtle

One hundred and thirteen Kemp's ridleys were captured on the
Atlantic coast of Florida, ranging from 21.46 to 60.26 cm std SILCL.
Three Kemp's ridleys were captured offshore of Winyah Bay, S.C.,
ranging from 34.1 to 48.58 ocom std SLCL. Length frequency
distribution for all ridleys collected is given in Figure 3. The
smallest Kemp's ridleys captured at Cape Canaveral (20-25 cm)
coincide with the minimum size for post-pelagic turtles in
Louisiana and the northwest Florida panhandle. With the exception
of a single turtle, the Kemp's ridleys caught on the east coast can
be classified as immature (< 60 cm). Most of these turtles are in
the early to mid-subadult size classes. A similar size distribution
has been reported for Kemp's ridleys collected in the northeastern
Gulf of Mexico (Rudloe et al., 1991). Kemp's ridleys were captured
year round in the Cape Canaveral area (Table 3):; however, captures
were highest during the winter months (December to March). Despite
long term tagging efforts in southeast Florida, Kemp's ridleys
tagged in the Atlantic have not been reported or recaptured in the
Gulf of Mexico. It is still not certain whether the Atlantic
ridleys recruit to the breeding population.

Seventeen Kemp's ridley turtles were recaptured or recovered.
Two of the recaptures were headstart turtles, released offshore of
Padre Island,Texas and captured on the Atlantic coast of Florida 292-
10 months later. Two Kemp's ridleys originally tagged in the Cape
Canaveral area during winter were recovered in Georgia and South
Carclina the following summer. Two other turtles had multiple

recaptures within the Cape Canaveral area, one tagged in November



was caught once in December and then again in May of the following
year. Another ridley tagged in May was recaptured twice in
September of that year. All Kemp's ridleys were recaptured within
a year, with the exception of a single turtle captured in the area

of initial tagging after 615 days at large.
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Green turtie

Of the total number of green turtles collected along the east
coast, forty-one were taken from Florida waters, ranging from 24.00
to 55.37 cm std SLCL. A single green (24.70 cm std SLCL) was
captured offshore of Winyah Bay. Length frequency distribution for
green turtles is presented in Figure 4. Eighty-one percent of the
greens captured off the east coast of Florida were early subadults
less than 40 cm and the majority of these turtles were caught
within 2 miles of the coast. In addition, fishermen in the
Canaveral area report small green turtles occurring within the
inlet and adjacent port basins. Capture data from other studies
indicate that this size class of green turtle inhabits the
Sabellariid worm reef tracts off the southeast coast of Florida
prior to entry into the lagoonal habitat (Ernest et al., 1989;
Guseman and Ehrhart, 1990; Wershoven and Wershoven, 1989).
Wershoven and Wershoven (1989) analyzed the stomach contents of

stranded green turtles and determined that the smaller turtles were
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Perhaps the greens observed in Port Canaveral are feeding upon



Canaveral area and a third was tagged with a series distributed to
Fort Lauderdale, Florida (awaiting response to data request). Of
the two Cape Canaveral green turtles, one can be classified as a
"within season" recapture, where the turtle was initially tagged in
January and then recaptured in April, approximately 42 nautical
miles to the north. The other green turtle was recaptured "between
seasons", 1initially tagged in January and then recaptured the

following October at the site of initial capture.
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CONCLUSIONS

Long distance recaptures continue to support the seasonal
north-south migratory pattern suggested for east coast populations
of loggerhead (Henwood, 1987) and Kemp's ridley (Henwood and Ogren,
1987). Turtles initially tagged in Cape Canaveral during the winter
months were recaptured as far north as Chesapeake Bay during the
summer months. Similarly, recaptures of turtles tagged in northern
waters during summer demonstrate the importance of the Cape

Canaveral area as a winter foraging ground.
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