
Automated Recordings of Body Temperature from Free-Ranging Yellow-Bellied Marmots
Author(s): Jerry F. Downhower and J. Donald Pauley
Source: The Journal of Wildlife Management, Vol. 34, No. 3 (Jul., 1970), pp. 639-641
Published by: Allen Press
Stable URL: http://www.jstor.org/stable/3798875
Accessed: 05/10/2009 12:56

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=acg.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Allen Press is collaborating with JSTOR to digitize, preserve and extend access to The Journal of Wildlife
Management.

http://www.jstor.org

http://www.jstor.org/stable/3798875?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=acg


AUTOMATED TEMPERATURE RECORD FROM MARMOT * Downhower and Pauley 639 AUTOMATED TEMPERATURE RECORD FROM MARMOT * Downhower and Pauley 639 

hour period. The average catch in 12 
netting operations was 43 jackrabbits; the 
maximum number captured in one night 
was 79. With an experienced crew, it has 
been frequently possible to capture 80 per- 
cent or more of the jackrabbits sighted. 
Jackrabbit mortality from netting has been 
less than 3 percent; most mortalities are a 
result of animal injury by an overzealous 
netter, or contact with the vehicle. 
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FROM FREE-RANGING YELLOW-BELLIED MARMOTS 
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J. DONALD PAULEY, Department of Electrical Engineering, The University of Kansas, Lawrence 

Abstract: A simple, portable system for the automatic collection and storage of radio-telemetry data 
is described. Data on the deep body temperatures of two yellow-bellied marmots (Marmota flaviventris) 
are reported for 3 days. 
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The advent of radio-telemetry has ini- 
tiated the development of few automated 

recording and tracking systems (Cochran 
et al. 1965, Cochran 1967). While telemetry 
methods provide the potential of gathering 
vast amounts of data on the behavior and 

physiology of animals, most of these data 
are not collected or used because data- 

gathering techniques are inadequate. This 

paper describes the design of a portable, 
self-contained receiving and recording sys- 
tem for the automatic collection of telem- 
etered data and reports some data retrieved 

by that system. The study was supported 
by an NSF Grant to K. B. Armitage, the 

University of Kansas. 

1Present address: Section of Neurobiology and 
Behavior, Cornell University, Ithaca, New York. 
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METHODS 

Our design criteria were as follows: (1) 
portability; (2) low maintenance; (3) 100- 
200 m range; (4) high reliability. A block 

diagram of this system is given in Fig. 1. 
An incoming signal from a temperature- 
sensitive, pulsed transmitter (Pauley et al. 

1968) is received by a portable receiver 

(Shirer and Downhower 1969). The re- 
ceiver runs continuously; its output is con- 
nected to a battery-operated, portable tape 
recorder. (The tape recorder should have 
a capstan drive and an effective AGC 

(Consumer's Reports 1969) through a 

switching circuit controlled by a windup 
clock.) The switching circuit turns on the 

tape recorder for about 80 seconds every 
30 minutes and allows the output from the 
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Fig. 1. A block diagram of the transmitting and receiving 
systems. Details of the receiving and recording system and 
the temperature control system are given in the text. 

receiver to be recorded for about 70 seconds 
of that time. The entire system, with the 

exception of the battery and antenna, is 

placed in a plastic foam food chest. The 
receiving antenna consists of a 108-inch 

whip antenna with a four-element ground 
plane. The operating frequency of the 

system is 27 MHz. For maximum receiver 
and recorder stability, the interior of the 
food chest is maintained at 30 C by a 
thermostat circuit. Power is supplied by a 
12-volt automobile battery. 

Fig. 2 is a diagram of the switching 
circuit. As long as sufficient light reaches 
the photocell, its resistance remains low and 
transistors Q1 and Q2 do not conduct. As 
the columnated light is interrupted by the 
minute hand (which has been widened 
and has had a 180? extension added to 
give light interruption every 30 minutes) 
the resistence of the photocell increases, 
turning on Q2, and then, about 5 seconds 
later, Q1. The 5-second delay is due to the 
different bias voltages on the emitters of 
Q1 and Q2. Q2 biases Q3 into conduction, 
which sends power to the tape recorder via 
Q4. When Q1 comes on, relay K1 is en- 

ergized through Q5, which couples the 
audio output of the receiver into the tape 
recorder. As the light begins to reach the 
photocell again, relay K1 is de-energized, 
followed 5 seconds later by the interruption 
of power to the recorder. 
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Fig. 2. Schematic of the switching and timing circuits. 
All resistances are X 1000 unless otherwise noted. 

Temperature stability of the food chest 
is maintained through a sensitive Schmitt 

trigger (Q6 and Q7) which switches power 
"on" or"off" to four 30-ohm heater resisters 

through Q8 and Q9 (Fig. 3). Temperature 
sensing is provided by a thermister in the 

input bias to Q6. The operation of the 
circuit is made independent of minor 

changes in battery voltages by using zener 
diodes CR1 and CR2. The voltage gen- 
erated over CR1 is used with Q10 to pro- 
vide power to the receiver. 

The system, as described above, was ser- 
viced daily to replace the recording tape 
and to wind the clock. We found that a 
31/4-inch reel of l/-mil tape, recorded at 17/s 
inches per second would record for 24 
hours. Every third day the battery was ex- 

changed and recharged. 
The transmitters used in this study were 

calibrated in a constant temperature water 
bath at 30, 35, and 40 C. Both transmitters 
showed a linear increase in pulse with tem- 

perature (An increase in pulse rate of 1 

pulse/minute was equivalent to an increase 
in temperature of 0.1 C). 

The animals used in this study were 

yellow-bellied marmots from one of sev- 
eral colonies located in the vicinity of 
Gothic, Colorado (Downhower 1968). 

Two animals were instrumented in the 
summer of 1968 with transmitters surgically 
implanted in the peritoneal cavity (Down- 
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Fig. 3. Schematic of the temperature control circuit. Rt = 
100K @ 25 C. All resistances are X 1000 unless otherwise 
noted. 

hower 1968). The experimental animals 
were released back into the colony the day 
following the operation, but no temperature 
data were collected for at least 1 week 
subsequent to the operation. 

RESULTS 

One of the experimental animals was a 

yearling female, the other a resident adult 
female. Temperature data were collected 
on each female for 3 days. Approximately 
80 percent of all the expected records were 
obtained. It was later determined that the 
rf output of the transmitter was not as 
great as we had anticipated, hence the 

working range of the system was reduced 
to about 30 m. As the receiving unit was 

placed in the center of the colony, record- 

ings were obtained only when the animals 
were in that area; when the animals left 
the burrow area to forage, they moved 
beyond the range of the receiver and con- 
sequently no data was collected at those 
times. 

Recording from the yearling female was 
initiated on June 13. On June 15, the 
yearling disappeared from the colony and 
was not seen again. Recording was then 
shifted to the adult female and data were 
retrieved from her transmitter for the sub- 
sequent 3 days. Thirty minute averages 

18 24 

Fig. 4. Thirty minute averages for 3-day periods for two 

yellow-bellied marmots. 

for the 3 days for each of these two ani- 
mals are presented in Fig. 4. 

The yearling maintained consistently 
higher body temperatures than the adult. 
For both individuals it appeared that at 
this time of year, the average body tem- 

perature increased throughout the day and 

peaked at about sunset. Body temperatures 
dropped precipitously (circa 2 C.) after 
that time for both females, but the differ- 
ences in body temperature between the 
two animals were maintained. 
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