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The hellbender (Cryptobranchus allega-
niensis) is listed as endangered in Maryland
and is declining throughout its range (Wil-
liams et al. 1981a). A major problem in study-
ing the ecology of this species has been the
difficulty in locating individuals on consecu-
tive days because they tend to remain hidden
under large, flat rocks during daylight hours
(Smith 1907, Bishop 1941, Noeske and Nick-
erson 1979). Thus far, techniques such as toe-
clipping (Hillis and Bellis 1971), mammalian
ear tags (Nickerson and Mays 1973a), or Floy
T-tags (Nickerson and Mays 1973a, b) have
been used to identify recaptured individuals.
However, location of individuals is difficult,
inefficient, and often results in habitat altera-
tion by the searcher. Often, a marked and re-
leased animal is not found at all. Snorkeling
or electroshocking equipment is less destruc-
tive to the habitat (Williams et al. 19815), but
large areas must be searched to locate a par-
ticular individual.
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We evaluated the feasibility of using im-
planted radio transmitters to locate individu-
als within stream habitat. Surgical implanta-
tion of radio transmitters was selected to
minimize interference with normal behavioral
patterns and susceptibility to skin infections.

METHODS
Maintenance and Transportation

A covered 1-m X 2-m X 1-m pre- and post-opera-
tive holding pen for hellbenders was constructed of
6.4-mm mesh galvanized wire placed on a 5.1-cm X
5.1-cm wooden frame. A woven polyethylene mat was
placed on the bottom of the pen to minimize abrasions
on the ventral surfaces of the animals. Flat rocks were
arranged on top of the mat to provide shelter and to
weight the pen. The pen was placed in approximately
25-50 cm of water in a small lotic pool adjacent to the
Maryland Department of Natural Resources Fish
Rearing Station on Bear Creek, Garrett County. This
location contained cool, well-oxygenated water.

Five hellbenders were captured on 1 July 1981 in
French Creek, Venango Township, Crawford County,
Pennsylvania. Capture was by electroshocking and
turning over large flat rocks (Williams et al. 1981b).
Seines and dip nets were used with both methods to
assist in the capture of animals. The animals ranged
from 450 to 560 mm in total length and 445 to 810 g
in weight. Each was considered to be adult (Bishop
1941, Nickerson and Mays 1973a). All hellbenders were
transported in 75.7-liter plastic trash cans, supplied



IMPLANTING TRANSMITTERS IN HELLBENDERS ¢ Stouffer et al.

385

with air from an aquarium pump. Ice was added pe-
riodically to keep the water cool, although minor tem-
perature changes had little apparent effect on the hell-
benders. Transportation time was 6 hours. Upon arrival
at the holding facility in Bear Creek, the hellbenders
were placed in the pen and allowed to acclimate to
the stream for 13 to 28 days prior to surgery. Crayfish
(Orconectes spp.), mottled sculpin (Cottus bairdi), and
blacknose dace (Rhinichthys atratulus) were supplied
as food on alternate days. No change in physical ap-
pearance was noted during confinement.

Implantation Procedure

The surgical technique used was performed under
both field and laboratory conditions. Anesthetic solu-
tions were prepared on location and all instruments
were sterilized with ethyl alcohol. Sterile surgical gloves
were worn during the operation. Prior to surgery, hell-
benders were immersed totally in a 1:3 concentration
(g/1) at 15 C of MS-222, tricaine methanesulfonate.
An animal was judged to be anesthetized when no
movement occurred and the body was flaccid when
removed from the anesthetic. At a 1:3 concentration,
average induction time was 23 (+3.4 SE, n = 4) min.

Following removal from the anesthetic, each hell-
bender was placed dorsal side down in a sterilized
dissecting tray. MS-222 solution was added to the tray
to a depth of 4 mm to prevent premature revival and
to keep the animal’s skin moist. A 2-3 cm long incision
made with a sterile scalpel was perpendicular to the
ventral mid-line about 3 cm from the mid-ventral line
and approximately 5 cm anterior of the left rear leg.
This location minimized stress on the sutures by the
transmitter package (see Winter et al. 1978) resulting
in less chance of tearing.

Transmitter packages were sealed cylindrical units
4.8 cm in length X 1.6 cm in diameter and weighing
11.6 g. About one-quarter of the length consisted of a
small loop antenna (Fig. 1). Transmitter frequencies
were in the 150-151 MHz range. Life expectancy of
transmitters was estimated to be 5-6 months.

A transmitter was placed through the incision and
aligned parallel to the intestine and gonads. After
checking the operation of the transmitter, the incision
was closed with an absorbable gut suture material us-
ing 5-6 stitches. Either an Ethicon needle with plain
000 gut or a Dexon needle with polyglycolytic acid
(synthetic) gut suture was used. Each operation took
from 15-20 min. After surgery animals were placed
in fresh water, either in a bucket or the holding pen,
to await recovery. Recovery time averaged 25 (+2.0
SE, n = 4) min.

RESULTS AND DISCUSSION

After 19-23 days of post-operative obser-
vation with no apparent complications, hell-
benders were released in Bear Creek, 9.3 km

—1cm

Fig. 1. The small radio transmitter unit that was im-
planted in the pleuroperitoneal cavity of the hellben-
der.

downstream of the Fish Rearing Station, on 2
August (2 individuals) and 21 August (3 in-
dividuals) 1981. Animals probably could have
been released immediately upon recovery from
the anesthetic if a nonabsorbable suture ma-
terial had been used to lessen the possibility
that the incision might open.

Animals were located with a handheld,
4-element, Yagi beam antenna and head-
phones attached to a 20-channel receiver,
either from the vicinity of our vehicle on a
road paralleling the stream, or by wading or
walking along the shore. Streamside vegeta-
tion did attenuate the signal somewhat as well
as did distance of the road from the stream
(100 m at some points). However, the road did
occasionally rise 10-15 m or more above the
stream allowing better reception of the signal
than would have occurred at stream level.
When wading the stream or walking along the
shoreline, reception was line-of-sight from the
investigator to an individual animal. The Yagi
antenna was employed until we were within
15 or 20 m of an individual, at which time .
the signal was of equal strength in all direc-
tions. The transmitter could then be pinpoint-
ed with a handheld, receiving loop, bi-direc-
tional (ping-pong paddle) antenna.

The overall technique was successful in
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monitoring the movements of individual hell-
benders for an average of 2.8 (£0.52, n = 5)
months (range = 1.4-4.0). Most transmitter
failures were thought to be due to possible
moisture seepage through the wax and dental
acrylic packaging. Animals were usually mon-
itored 3 times/week. Periodic visual observa-
tions verified that each animal was alive
throughout the monitoring period.

The technique was found to be successful
in monitoring the daily and seasonal move-
ment patterns of individuals and could also be
used to evaluate the success of release pro-
grams designed to re-establish hellbenders in
suitable stream habitats.
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