ideal captive. Establishment of captive breed-
ing colonies should be easy, and could solve
some of the conservation problems caused
by uncontrolled killing by fishermen, on one
hand, and by overcollecting by reptile enthu-
siasts, on the other.
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TECHNIQUES

VOLUNTARY INGESTION
OF RADIOTRANSMITTERS
BY SNAKES IN THE FIELD

Most radiotelemetric studies of snakes in
the field have used either surgically-inserted
or force-fed transmitters (e.g. Parker and
Brown 1972; Madsen 1984; Reinert 1984).
One major disadvantage of both techniques
has been disturbance to the animal, which
may result in modified behavior (e.g. de-
creased locomotor activity, greater tendency
to flee from humans) for some unknown time
period following implantation. These prob-
lems are exacerbated if study is brief in dura-
tion, due to equipment malfunction or limita-
tions of battery-life in the transmitters.

We attempted to overcome these problems
in a study of free-ranging blacksnakes
{Pseudechis porphyriacus, Elapidae) in the
Macquarie Marshes of central New South

Wales, Australia (Shine 1987). Live white
laboratory mice were carried in the field.
When a foraging or basking blacksnake was
sighted, we killed a mouse by cervical dislo-
cation, disembowelled the mouse and in-
serted a radio-transmitter (J. Stuart Enter-
prises, model # TT-1U-160: 55 x 20 mm, 38 g).
The abdomen of the mouse was then sutured
closed with cotton thread. A 2 m lengthof fine
nylon fishing line was passed through a fold
of skin near the base of the mouse's tail (using
asewing needle), and a single knot was tied at
the end of the line to prevent the mouse from
slipping off. The free end of the fishing line
was attached to a 4 m fibreglass fishing pole.
The entire procedure took less than two
minutes.

The mouse was then dragged along the
ground ca. 1 m in front of the snake's head,
and in most cases was immediately seized
(Fig. 1). When the mouse was securely held
by the snake, a hard jerk on the fishing line
pulled the knot through the mouse's skin,
freeing the mouse to be swallowed by the
snake. Thirteen snakes were implanted in this
way. The only failures of the technique were
(1) snakes too small to swallow the transmit-
ter, despite repeated attempts; and (2) snakes
frightened by our approach. We also used the
technique successfully on an eastern brown-
snake, Pseudonaja textilis, and on many
other blacksnakes (for practice rather than
transmitter insertion). Snakes generally took
longer to swallow the unit than would have
been required to ingest a similarly-sized
mouse without the transmitter.

Our success using the voluntary ingestion
technique is surprising in view of the open
nature of the terrain (we were clearly visible
to each snake when offering the mouse), and
the unnatural type and presentation of the
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Figure 1. A blacksnake seizing a dead mouse
with an implanted radiotransmitter; note open
nature of vegetation in study area.

prey. Mammals constitute only a small pro-
portion of the diet in P. porphyriacus (Shine
1977) and have never been recorded in gut
contents of Macquarie Marshes specimens
(Shine, unpublished data). Success of the
technique was probably due to the fact that
blacksnakes are voracious feeders: freshly
captured specimens have consumed other
reptiles while in collecting bags (personal
observation), and one blacksnake was seen
to eat a desiccated, flattened road-killed frog
(D. Wotherspoon, personal communication).
We found that blacksnakes ate mouse-trans-
mitter packages larger than we thought pos-
sible, and certainly larger than we would have
considered force-feeding. On later dissec-
tion, one small snake sacrificed at the end of
the study showed lesions at the hind end of
the stomach, at the point where the transmit-
ter lay against the gut epithelium. These
lesions may have resulted from internal phys-
ical trauma when the snake tried to crawl
through an opening too small to allow pas-
sage of the transmitter; on one occasion we
saw thisanimal reverse direction from a crack
in a log after the protruding bulge of the
transmitter prevented its repeated attempts at
forward movement. Whether digested food
could pass around the transmitter in these
smaller animals is not known. The technique
may be applicable to other large snakes and
lizards (Christian et al. 1983), and is particu-
larly worth considering for short-term studies
where disturbance artifacts may be major
problems.
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