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Abstract

A

frequency modulated transmitter was designed specifically for the big brown bat,
Eptesicus fuscus, to aid in studying movement in a hibernaculum. The signal from the
1.2 g transmitter was recorded on a tape for 1 second in every 6 minutes, providing
recordings from a period of 7 days and 6 hours on a 30-minute tape.

The research worker dealing with

live animals in the natural enplagued with the possibility of disturbing the subject
sufficiently to make his data unreliable. We have been concerned about
the disturbance factor in bat hibernacula. To aid in studying bat movement, we designed a transmitter which was light enough so it did not
appear to hinder the bats in flight nor alter their behavior.
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Methods
Cochran et al. (1) used a 2.5 g transmitter to study thrushes and
found no hindrance in flight or change in behavior with transmitters up
to 15% of the body weight. Because the weight of Eptesicus fuscus
ranges from 14 to 24 g (3), the transmitter had to weigh less than 2.1 g
to allow freedom in flight and movement.

A

transmitter designed by Skutt et

al.

(2)

was modified by

con-

structing the body out of plexiglas 0.562 inch in diameter and 0.141

The completed transmitter weighed 1.1 to 1.2 g as
opposed to the 1.5 g transmitter built by Skutt et al. (2). Three turns of
No. 28 magnet wire in the threads on the outside of the form (tapped
at one turn) served as the inductor in an LC (Hartley) oscillator and
also as the transmitting antenna (Figs. 1, 2, 3).
inch in thickness.

The
normal

signal

FM

is

radio.

an unmodulated carrier which produced quieting in a
To produce an audio output from the receiver when

the functioning transmitter was within range, the oscillation of the
local oscillator was frequency modulated at an audio rate. Later, a
1000 ohm resistor was dropped from the construction to increase the
efficiency of the transmitter

and lengthen the

life

of the battery (Figs.

1,2).

The original transmitter drew approximately 140 n amp. When
one resistor was dropped, it drew 65 /x amp which more than doubled
the life of the battery. This caused the oscillator to "motor boat" at
an audio rate. The expected battery life was approximately 14 days.

A gating circuit was also designed to turn on both the receiver and
tape recorder for 1 second every 6 minutes. This was an astable oscillator, followed by a phase inverter (a mono-stable oscillator), then a
current amplifier and power transistor switch (Fig. 4). This allowed a
30-minute tape to record for 7 days and 6 hours.
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note:

threads are .009" deep with 26

Figure

A mock

1.

to

32 turns per

inch.

Modified Skutt transmitter.

built by using a soft aluminum shell
diameter and 0.125 inch in thickness. It was
filled with lead shot to give it a weight of 1.5 g. The mock transmitter
was attached to a bat with adhesives to test: 1) irritation from glue
and, 2) irritation from placement. Surgical cement (Vi-drape) was used
but proved unreliable because it caused loss of hair and skin irritation.
A benzoin tincture first applied to the hair, then contact cement (Weldwood) to both the hair and transmitter surface gave the best bond
and least irritation. When the transmitter was attached to the neck
region or the scapular region, the bat refused to fly, and bit and
scratched at the transmitter until it was pulled off. When attached
just above the caudal region, it caused no irritation and no noticeable

transmitter was

measuring 0.562 inch

in
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Figure

Circuitry of transmitter.
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Modified transmitter.
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change
bats, 4

4.

Gating

circuit.

in flight pattern or feeding behavior (Fig. 5). A sample of 8
males and 4 females, with an average weight of 18 g was used

for testing.

The bats and all equipment were taken to the hibernaculum. A
transmitter was attached to a bat and, hand-held, the bat was moved
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Figure
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Eptesicus fuscus with transmitter attached.
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site to determine effectiveness of
equipment and antennae. Best reception was with a half-loop antenna
at the range 0-15 m. The signal could be picked up within this range
despite placement of the bat behind jagged walls or in holes in the
ceiling. Because the study area is a tunnel, no interference was found
inside the center half of the tunnel from FM stations.

to different possible locations in the

all

All equipment was tested for temperature stabilization at
proved effective.

— 8°C;
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