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__. Ve had two major objectives relative to our radiotracking research raiﬂri'n
%o owr Atomic Bnergy Comaission, These were (1) lurther phdbettion of our redioe
trecking system and (2) the gathering of eccological informetion on big geme species,
specifieally, the olk using radiofrucking and biotelemetry techniques. Some of
the specifie ob,)activ@s pursued %&e perfecting the tracking system were:-
l. The development and improvement of the directionel properties of
the tracking sy
2. The extension oxi’ﬁa‘?{éry life
3¢ New or revised antsnns designs to give grecter directional precision
and better reception
4, DBetter cold westher performance of receivers
5, Testing of cold weather performence of transmitters ends=Fdnally,
6e Vork toward telemelering certain physiological nerambuters from free
roaming wild animals, Y Fermi Cir
Some of the improvements Zede in the trecking system were as follows:
P
{1y vhexxgeim«xie in the new recoivors and some old receivers were altered
or redesigned, In general, the receivers were made more foolproof so
that they could be used by untrained personnel, Their sensitivity
was increa_sed and their cold weather performance improved. One new
type receiver was construeted with reohargeablo nickel cadmium

batteries, Those are good f'or about 30 hours of operation between chearges.
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{2) Dxtendad 1if% erxmtbers were developed and [ield tested on elk.

The stlc‘ continuougly pulsing transmitter was altered by the addition
of o gad eircuit used to turn the trensmitter on for ten seconds end
of f for twenty seconds., By varying the number of pulses in the ten
second interval, the individual transmitters could be identified end,
thus, the enimel to which they were stteched could also be identified.
ihe number of pulses in the ten second lnterval veried from & sixteen
to twenty=six, The 1ife expectancy of these trensmitters is sim uwasd,
monbhs,. 4 peE b : _ - /
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(8) The development of longelife transmitters controlled by accutron
timerse. By controlling the oneoff period of the pulsed transmitters,
it was possible to extend the life of a single transmitter and battery
pack to a year or more., One transmitter with accutron timer was set &£
for three minutes em evory half hour and two others were set to
transmit for three minutes every fifteen ninutes.
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(4) An entenna di 1exe;4designed for use with a load switching sysiem which
uses two, "antennas to obtain both high resolution end high gain.
This system provided more accurate bearings then we were able to
obtain with the single thrce-clement §e#ky ontonnas formerly in use.
The two antennas wore mounted on a common cross member snd skewed
slightly so Lhet their patterns overlappede When the antenna array
is rotated, the signal from one of the antennas becomes weaker while
the other becomes stronger., These signals sre compared by the diplexer -
unit whieh in conjunction with the receiver generates & 1 ke audio
tone thet nulls when the two signals are equal and inereases when
they are unequaels ['ield tests revealed that the nulls of this load
switching method were quite pronounced and that the bearings could be
made more accuraté&ly than those teken from a single antennaes The
prototype antenna system proved successful enough that a preminent
antenna instellation is now being constructed. MrmansnsS
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X 3 ¢ plastic coating around the transmitter end; thus, greatly reducing
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(5) The field life of the regular continuously pulsed treansmitters with
i the mercury cell battery packs was inereesed considerably, 4 The /:“' N

1B operational 1ife of & single trensmitter and battery pack,increased
s N from s-foemersef 74 days 110 dayss The longer life was in a
\ large pert due to betterspacksging ofsbiwe coating of battery packs

with $Selastic and the-other-included-the coating of the battery
\ packs with peraffin,

e ¥ (8) éﬂ second cubex quad antenna@? m)was altered for 32 mo receptiomn.

N It was also altered so that it could be readily taken apart and put

= together for portable use in back country. The wire elements were .-
reduced and were made from 20 stranded copper insulsted wiro_,-,l%“";, s A
high gear clamps were used to fasten the fiber glass rods t&,‘mtal
spiders. In-sddition to-this entenne—improvament) Jt was found that
the operation of the sense antenna on the portable receivers depends
on the direction of the loop winding, that is, whether the winding
is clockwise or counter clockwise, </ 7/”4/ perrel Lt P fng e
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(7) Tests were conducted on the automatic recording of date using teape
recorders andoscilloscoppe. Both methods show promise and will be
incorporated into the overell biotelemetry systems
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(8) Improvements were made in the packaging or potting of the transe

v R mitter collars, Fiberglassing the collars to make them shock

s N proof and water proof and then later enceasing in plastio hose were
N W\ time consuming steps. Consequently, & rubber mold was prepared, 7
= The objeot of this was to use the mold for pouring a fiberglass = < ot*

the time needed to prepare a finished collar, /o s cuc fusvns gy A 7
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\ (9) For some aspects of behaviorial studies it is desirable to be able
> to record animel sounds and ¢allf from a distence. To facilitate
3 this a 27 me citizens bend voice transmitter was designed end tested.
~ This can be placed miles from a receiving station and set so as to
plok up e voices, or noises/6¥ various types of birds or animals,
GJ 313%? tests with this are still in progress,

The second major objective of the Atomic Energy Commission research was to
instrument & number of elk, peesiblyjaten and gatherimg information on their migration,
movements, e deily and nocturnel activities, feeding habits and general behavior,

In order to obtain this information, six different elk were instrumented = one 3% the
Belk Refuge @t Jackson Holes The migratory movements of this elk were studied as it
moved up into the Teton wilderness area and on up into Yellowstone Park in the
vioinity of Chicken Ridge. This animal had formerly been ,08i3ar marked in the Lémar
_Valley in the northern part of Yellowstone Perk. 7In 1ate J-nuary three different
elk were instrumented in the 0ld Faithful area., One of these was instrumented with
the temperature sensitive trensmitter and was tracked end studied from January 30
to Februery 18 at which tine the collar was removed. Another one was instrumented
with an sccutron timer from February 1 to September 22, This transmitter was set
to go on for 3 minutes every half hour, This time interval proved too long for
efficient field tracking. The second accutron timer #het was placed on this animel < -
was set to transmit for 3 minutes every 15 minutes, This time period proved to be
muach more sultablé for tracking (leege enizals, The 0ld Faithful elk herd was thought
to be 2 none-migratoryibend of elk as oompFed to the migreatory elk that was instrue
mented in Jackson Hole. Another group of}alk at Norris in Yellowstone Park were
also thought to be a nonenmigratory group & cow was instrumented in this area, _
Two different cows-were instrumented ir 's ares, The first one W4fh' 4 contimuously
pulsed transmitter which was removed ! ; replaced with another one that functioned

continuously for over 110 days bef'ore removed from the elk., At this time a ®



second cow was jnstrumented end this time with one of the extended life transmitters.

In order to obt a meximum amount of information on the radio=tegged elk, it was
necesgsary to,{&\s{ merk those animals closely associated with the instrumented
enimal, Five different elk were marked in the 0ld Faithful areas This included

3 cows and 2 calves, Of these two celves one was a bull and the other a cow, At
Norris, three ¢ows and one harem bullj been marked so that they can be identified
in the future, The tracking and studying of these instrumented and marked elk begen
on January 30, 1965 and has continued to date, December 1, 1966, The regular pulsing
transmisters, the extended 1life transmitters and the accutron-controlled transmitters
were =11 tested on the elk and, in addition to this, the improved versions of the
traoking receivers were used in the worke The results in terms of ecological data
obtained from e radio=tagged elk was significent and encouragings These results will
ye trested separately, The equipment improvements greatly increase the capability
of the biotelemetry or radiotracking systems These enabled us to track elk
econtinuously for a period as long as a year and to aocurately locate these animals
whenever we wished to find them or to move in close and observe them. The transe
mitters were found to operate well at low tempereatures, that is, temperatures

well below zero and improvements werc made in the receivers so that they too
operated better at low temperatures, However, there is still room for improvement
in the receiver performance at low temperatures ranging from-109 to 40°f

sore s A temperature sensitive transmitter whose pulse rate was regulated by a
thermistor was placed on an elke This telemetered the environmental temperature

as modified by the animal's body and other influencing factors, Field experiments
conducted in Jenusery end Februsary revealed that chenges in collar tempersasture oould
be correlated with certain environmental conditions or with changes in animeal
activitiess This and other work with the temperature sensitive transmitter paved
the way for the development and testing of equipment that will be employed to
telemeter body temperatures from free roaming animals,
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