STUCK ON TURTLES: PRELIMINARY RESULTS FROM ADHESIVE
STUDIES WITH SATTELITE TRANSMITTERS.

Sally C. Beavers!
Edward R. Cassano?
Richard A. Byles?

1Dupanmanl of Wildlife Science, Oregon State University,
Corvallis, OR 97331 USA

National Marine Fisheries Service, La Jolla, GA 92038 USA
315 Fish & Wildiife Service, Albuguerque, NM 87103 USA

The role of satedlie telemetry in the investigation of sea turle ecology is growing rapidly. Because of the
high cost of transmitters, attaching a Platform Transmitter Terminal (PTT) to a turtle quickly, safely, and
firmly s of primary concern to researchers. This elghteen month study at Sea World - Califormia was
undertaken in order to fulfill specific needs of researchers attaching PTTs to hard-shelled sea turtles while
on board a research vessel which is underway. Primary objectives were to devise a maethod of attachment
that: 1) involves a short application and curing time for quick release of the turtle near the point of capture,
<} is not chemically/machanically harmful o the turtle or the researcher, and 3) will remain firmly attached
lor one year. Presenlad hare are prefiminary results and caveats for the three different methods tested on
caplive wrtles: 1) fiberglass resin with a pelyurethane molded transmitier base, #) a two part apoxy which
acled as a molded base, and 3) a light-cured resin based glass composite demal adhesive with an
orthopeadic fiberglass cast as a molded base. As of 26 Feb 1981 all allachments were still sacure o the
turtles atter 142 days. Application and curing limes were: fiberglass: two hrs, Epoxy: 1 hr, 40 min; Dentzl
Compound/Fiberglass cast: 40 min. Evaluations of the three methods and recommendations for other
attachment-base combinations are discussed in detail. A modification of the dental compoundibergiass
cast was used by Beavers and Cassano on an ofive ridiey (Lepldochelys olivacea) in the eastern Pacific
and preliminary resulls are encouraging. A

BACKGROUND

Byles began the initial transmitter attachment study on captive-bam Kemp's ridleys at Sea World - Texas
using a combination of polyester resin, fiberglass and a cloth sirip hamess. H was soon apparent that the
resin was adhering better than the harness, which was discarded. The dummy transmilter remained
attached for four months., Byles attribided the earlier than hoped for shadding to the flaky buid-up of
keratinaceous material which often occurs on the carapacal scutes of long term captive ridieys, In this
study we selected three leggerhead turtles (Caretla caretta) between 60-82 cm with relatively non-flaky
carapaces. The selected lurtles and their habils were known individually by the curators stafl. The daily
obsarvations by the staff enabled us to monitor any gross behavioral changas in the turtles that might be
due o the atachmant of the dummy transmitters, O of the drawbacks of vsing lurtles of this size i thal
they each still had prominent vertebral scute spines which raised the profiles of tha dummy transmitters by
at least one inch. We recommend harmiessly filing the spines down, if encounterad, to lower transmillar
profile and reduce drag.
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METHOQDS

Because the bottom of the PTT is flat and carapaces often aren, it is necessary to supply a base which is
molded to the carapace of the individual turtie. Each carapace is distinct, and this can cause somo
difficulty in deciding what base to use, Types of bases are discussed for each technique. The methods of
attachment were simiar for each technique: dumey transmitters were attached approximately over the
second nuchal scute after the area had been lightly sanded and cleaned with acetone. In the case of the
dental compound Geri-Stor, the scutes were cleaned with Dry Bond, a drying/degreasing agent.

POLYESTER RESIN & FIBERGLASS/CASTALL BASE

Polyester resin and fiberglass have been used with success by several researchers: the longest
attachmaent to date was 10.5 months (M. Renaud, pers. comm.). Initially, we found fiberglass resin and
cloth difticult 1o work with but & bacame more manageable as our experience grew. The use of fiberglass
requires a pre-molded base. We pre-cast bases from polyurethane resin made by Castall Inc. using a
plaster inverse mold of a turtic shell. The procedures to make the initial mold and the bases are tima
consuming and labor intensive (but does not affect actual attachment time), In addition, Castall is 3 two
part mixture conlaining isocyanates which is a contact poison and requires at least twenty four hours 1o
cure, Once cured, the material is inert. This type of base can be carved with a knife in the field to fit lurle
and has been used successfully by Byles.

SPECIFICS

TOTAL ATTACHMENT TIME: 2.5 HOURS

SHEDDING TIME: 142 DAYS THUS FAR

SHEDDING EFFECT ON CARAPACE: UMKEMOWRM

EFFECT ON TURTLE: NO CHANGE IN BEHAVIOR OBSERVED
WEIGHT: st 3149

EPOXY

We usad a two part Epoxy, Epoxy 1240, made by Yale Enterprises, San Diega, Califorfiia, This EXPORY
compound is the type used for highway lane markers and is also used successfully by Sea World Ine. in
many of their underwater exhibits. The expoxy is easy to work with. We unfortunately increased our
sedting time by not mixing the proper propartions cormectly. We tested the heat generated by Epoxy 1240
by applying setting time by applying it first to an empty carapace and menitoring the temperature en the
underside of the bone by touch,

SPECIFICS

TOTAL ATTACHMENT TIME: 1 HOUR, 50 MIN. (SHOULD BE SHORTER-1 HR)
SHEDDMNG TIME: LINBMOWN; 142 DAYS THUS FAR

SHEDDING EFFECT ON CARAPACE: LIMEMOWN

EFFECT ON TURTLE: MO CHAMNGE IM BEHAVIOR OBSERVED
WEIGHT; abt. 350 g

STRENGTH; SHEAR: 3000 psi {aluminum-aluminum)
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DENTAL COMPOUND / FIBERGLASS CAST BASE

We used atwo part, light-cured resin based glass compesite dental adhesive: Geri-Stor, made by DenMat
Corp., Santa Maria, California in conjunction with a base of polyurethans impregnated fherglass casting
tape, Scotcheast Plus, made by 3M Corp,, St. Paul, Minnesola. Geri-Stor appeared to be the solution to a
guick adhesion time (it will cure in darkness in elght minutes), and a very lite (6 oz) was sufficlent for PTT
attachment. However it did not adhere 1o the PTT housing (Lexan) and so a base was necessary, The
Scetchcast Plus worked well as a base. Essentially it is a pelyurethane impregnated fiberglass bandage
and will set in about three minutes if it is immersed in 709 F water and squeezed, Setfing time can be
kengthened by using colder water. W must be allowed to dry completely befare placing it in the ccean and
this can add considerable time to the attachment process. I ebechicity is availabla in the field, a hair dryer
can be used after thirty minutes,

SPECIFICS

TOTAL ATTACHMENT TIME: 40 MIN. (CAN TAKE LONGER WITH CASTING TAPE)
SHEDDING TIME: LEMHMNOWN

SHEDDING EFFECT ON CARAPACE: LINENOWN

EFFECT OM TURTLE: MO CHANGE N BEHAVIOR OBSERVED

WEIGHT; abd. 342g

STREMGTH; SHEAR: 16800 psi (to dentin)

PRESSLIRE: TESTED T 220

ATTACHMENT CONCLUSIONS AND RECOMMENDATIONS

Each method had positive qualities and some drawbacks. Based on our experiences, Beavers and
Cassano chose ta usa the dental compound, Geri-Stor, over the fibarglass/iresin and apoxy wihen tagaing
a turtle al sea.

Fiberglass resin has proven successiul in the field for 10.5 manths. CAVEAT: The primary drawbacks of
polyester resin and fiberglass are that it has a long curing time, can be difficult to work with, the curing is
harmful, and requires an additional base be made 1o properly fit the furtle. The process of base making
currentty used is potentially harmiul to humans and very time consuming. RECOMMENDATION: may nol
be very useful in sludies where atlachment time is & limiting factor but has worked woll for beach
attachment. Wae recommend a different material for a base with this method: Thermopiast molding plastic
can be molded to fit individual turtles and sets instantly. its drawback is that it requires 142° F water for
softening. Themmoplast has not been tested on a turle.

Epaxy was simple o work with and can have a relatively short attachment time, CAVEAT: Epoxy will set
within 20 minules bul may remain facky for up to B hours pwe returned the turtle 10 the pool while the
epoxy was still tacky and have had no problems), is relatively heavy, s harmiul before curing, and
generales some heat, RECOMMEMDATIONS: We have ng recommendations at this timea in the study,

The Dendal compound met our objectives of rapid attachment time and s noa-loxic, We were impressed
by the bond between the casting tape base and the carapace congidering the small amound that was
used. The compaund would work wall tor beach attachmant at night,. CAVEAT: Curing tima 15 vary fas
and leaves no room for arrors. It is also dependant on a base material. Casting tape was a bit bulky.
ARECOMMEMDATIONS: Thermoplast may work as a base, though it hasn't been tested. Soma ather ght
epaxy such as Ten-0-5et can be used to smooth edges flush to turla.
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Wae are continuing to monitor the condition of each of the adhesives at Sea World - California on a weekly
basis and plan to repor our findings in tha Marine Turle Newsletter upon completion of the study. Al that
time any dummy fransmitlers still attachad to the turlles will be removed. Results of the field tracking study
will be written up by Beavers and Cassano and submitted for publication by a refereed joumnal af a later
date, A study 1o examine the amount of drag added 1o & sea tunle by a PTT @ planned for March 1991,

FIELD TECHNIQUE

Since Geri-Stor adhered so well to both carapace and casting tape during the study attachment, we
{Beavers and Cassano) lelt that # was the best of the methods investigated to apply to field (shipboard)
conditions. To eliminate the bulkiness of the backpack-base we wrapped the transmitter with Scotchcast
Flus, leaving overhanging flaps on eitber side for increased surace area. We then painted R with anti-
fouling paint. The PTT was attached (total time of turtle on board: 1 hour, 30 minutes) on November 26,
1990 and is continuing to transmit. We experienced some attachment problems in that too much Geri-
Stor was used initially and began to hardan early, the resulf being that tha FTT iz built up higher than is
necessary, We feel thal this can be overcome with practice.
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