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~· We had two maj or objectives rel at ive to our re.d i ot r a.cki~ _ esearoh re:: e 
l - 4'09!° At omic Energy Gommission. These were (1) further ~..&,fitt:G,n of our radio­
tracking system sud (2) t. e ga.t l e i ng f e colo icnl i n.form -tion on big rune species, 
speoifioall y , the elk using r ad i;~~t : nd b iotelem.etr techniques . Some of 
the specif ic objectives pur sued · • perfecting the tra.oking syetem were:-

1 . he de1r e lo ment and i mprovom nt of the direction 1 properties of 
the tr ek ing sy s e~ 

2. The extens ion of;t af'terv ife 
3. ' ew 01· ·evi..,ed ant nn des i gns t o g iv"e •re c.tar d i rectional precision 

and better reception 
4 . Bott • cold rre !,::.h r p 0 forman.ce of eoe var s 
5 • Testing of cold weather performance of tr ansmitters e~:iJP[;i.·~ . 
6. r. ork ow rd eleme:Le i ng c r t a in phys i olo 1c 1 1,~ f rom f ree 

ro · ing wild ani m ls . 4 la 

So e of .,the i mprovamonts :hade in h e trao i ng sy::;tem re e as f ollows : 

e a i t he ' rec iv rs nd :: ome ol receive rs were altered 
des~gned . In general , th r oeive r s •;e e m e more foolproof so 

that they could a used by nt r ainod per"onnel. The i r sensitivity 
was i ncrea "'ad !3.n<l their c ol d v1e ather perfor mance i mproved. One new 
type receive1· 19,s co 1 t uctad with rechar a able nicke l o admium 
batterie s . T se ar o goo for about 30 ou s of operat ion between charge so 
~ Y{' 11, I:',~ 1--=- ~ '' '-lt,11:r 

Extend d li· e t1· Al'1 rm i t r s rere deve loped d f i e ld tes ted on elk. 
The b::# cont in 0-1.l • p ing transmitter w s alte red by the addition 
o a ~ rc i cuit sad to turn the t r ansmitter on f or ten seconds end 
off for twent s eco nds . v ary i ng the nurnber of pulses in the ten 
second int e rval , the i ndividu al tr smi ·ters could be ide t i fied and, 
t hus , th e an i m ~l to Tl ich they were tt c ed. could also be identified.. 

he umber of pul s e i n t e ten e c ond i nt rval varied f rom • s i,cteen 
expect anc, of these transmitters is • ::-7 

,h_ , /14✓ 

(3) he dovelopm nt 01. lon - l i f e tr ans i.it tor s control le by o.c.:cutron 
tim rs. By controlling t he on-off period of the pulsed transmitters, 
it was ossibl to extend t he lif e of s ing e t r ansmitt er imd battery 
pac c to a year or more. One r e~"l smit t er ,·rith accut ron timer was set t;: "I. ,, 

for th!'ee minut e s OiD' avory half hour and t'lro th ,rs were set to 
1 

t ransmit or t hree m, nute eve ifteen n inutes• 
.t 

(4) An ant nna. di exe }\dcs i ned or US"3 vr ith a. l oad witching system whioh 
I 

uses two.,- "'l"l'l"r.v ante no.s to obt ain both h i gh reso l ut ion end high gain. 
Thi s system p ovided mo e accurat e bearig y ~ than we wer e able to 
obt a in with t 1e single t r ce - lement ~ antonno.s f ormerly in use. 
Th0 t wo ant n11. s Tm e mounted on o. common cros s rri'1ruber and skewed 
s lig;htly so t h t t h i p ttorn av rl apped . V~hen the antenna array 
i s rot ated . t he signal from one of the antennas become s vreaker while 
the oth r beco s stronger . These si nals e oomp ared by t he diplexer 
unit wh i oh i n conjunction with tho receiver generat es a 1 ko oudio, 
ton th at nulls when the t o sii;n al s are equal a.nd increases v1hen 
they are unequal. Fi eld t e sts revealed th at the null s of this load 
swi t ch i ng .method wore quite pr onounced an th at the be ings could be 
1 ade mor e a.co r ...te ' wt t oso t a.ken from a. single antenna. The 
prototype ant enna. system oved successful enough that a ~ m111t- r 
antenna installation i s now bein constructed. 1,r, "'-':/ 

to t w nt - s i x . T o _ife 
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(5) The field life of the regular continuously pulsed transmitters with 
the mercury eell battery packs vras increased considerably. The ~'­
operational life of a s ingle transmitter and battery pao creased 
from a;:;,- ms..- 74 days 110 days. The longer life was in a 
large P,e.rt due to better,'\P ac aging~ e coating of battery packs 
with J •lastio and ~lud«t~-e coating of the battery 
packs with paraffin. 

(6) ~ second oubex quad antenna(27 mo) was altered f or 32 mo recepticn. 
It was also altered so that it could be readily taken a.part and put 
together f or portable use in baok country. The .,,ire elements were , 
?"educed and were made from 1fa20 stranded copper insulated w1~ ,--~ ti 
high gear clamps wee used to fasten the f iber glass rods to metal 
spiders . -la=add:i--t1oR to .-th¼s: tenna-imp~'ft was f ound that 
the operation of the sense antenna on the port able receivers depends 
on the direction of the loop winding , that is whether t e winding 
1~ clockwise or counter cl~kw se_.r: ~ . .,...;;i¼_ ,, • -s1 """'1 
z:;t; ,o,,e-....,,,...._,c ~• .,c,,t,. t-t.J-1-& 'J,?>,i , .....~ J.? ,.,~,_'Y.,,J ~/,,?, ' 

(7) Tests were conducted on the automat ic recording of data using tape 
recorders and oscilloscop~. Both methods show promise and will be 
inoorpora.ted into the overall biotelemetry system. 

(8) lmprOV'ements were made in the packaging or potting of the trans­
mitter collars. Fibergl assing the collars to make them shook 
proof' and rater proof and then later encasing in plastic hose were 
time consuming steps . Consequently• a rubber mold was prepared. , 7, 
The object of this was to use the mold f or pouring a fiberglass ,.1,,,;4 '>1 •'l ~~ 
plastic coating around the transmitter ~ thus, greatly reducing ¥ + 
the ti~ peeded to pre:ea.r~- ~ .f 1,shed collar. /2.!· ~? .,, ~~ /11,,vf' 

hY\. &}. , ~"'-"'.,_.. ~Yh-t_ 4-1. ..;,,t-1,,l,r ., • r"o/ <J-4~A 1 

( 9) For some aspects of behavioria.l studies it i s desirable to be able 
to record animal sounds end oallM from a distance. To facilitate 
this a 27 me citizens band voice transmitter wo.s designed and tested. 
This can be placed miles fro~ ..,_receiving station and set so as to 
piok up 1iW&' voices ; or nois es~ various types of birds or animals. 

f ~ tests with this are still in progress. 

The second major objective of the Atomic Energy Commission rese arch was to 
instrument a number of elk fMIP ~ ti!ft and gathertllg information on their migration ) 
movements , 'iila de.Hy and nocturnal activities , feeding habits and general behav:i~• 
In order to -Obtain this information• s ix different elk were instrumented - one ~ the 

~efuge J ackson Hole. 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 
vicinity of Chicken Ridge. This animal had f orme ly been o&~ rnarked in the Iapiar 
Valle in the northern art of Yellovrnton• P~~ In late .JPAu.ary three different 
el were instrumented in the Old Faithful area. One of these was instrumented with 
~ temperature sensitive transmitter and wa.s tracked and studied f rom January 30 
to February 18 at which t i: e tae collar was removed~ Another one was instrumented 
with an acoutron timer from February l to Septem1:>.-r 22. This transmi-tter was set 
to go on for 3 minutes every half hour . This time int~al proved too long, for _ 
eff icient f ield tr acking. The second a.cmttron timer ~ was placed on this animal ,, ~ ,,,.,t.,J 
was set t o tr ansmj,,~_f o 3 minu1;;es r;,v.ery U minutes . Thi s time period proved. to be 
much more suitabl Ffo r c ng - ani~ls. The Old Faithfu l elk herd was thought 
to be a non- migratory b.snd of elk as oomp ad to the migr atory elk that was instru-
mented in J a.ckson Hole. Anot he r group of 11,c at Norris in Yellmvstone Park were 
also thought to be a non-migratory grou:,:: \ a· co was instrumented in this area. 
~£.eren:t cow~--weJ:!-8 °;-l'ttJt·l'"Umented --iJ,1 ' s ea. '1he f irst one/l~ f continuously· 
pulsed transmit ter which was removed i -repl aced with another one -that functioned 
continuously for over 110 d ays before r eznav-ed f rom the elk . At this time a • 



second oow was 5. nstrwnented and t h i s t ime with one of the extended life transmitters. 
In order to 0 ~ !9-~ ! maximum amount of inf ormation on t he radio-tagged elk, it was 
neoessary toA~ mark those animal s c losely associated with the instrumented 
animal. f i ,ie different elk ware ma kad in the Old I-' aithful area. This included' 
3 cows and 2 0 al.ves. Of these two oa.~_1~ one was a bull and the other a ooir. At 
Norris, thre• oaws and one heu"em bul iini -been marked so that they oan be identified

\ in t he futvre. The tr acking and st udying of t hese i nst rumented and mark ed elk began 
\ on J anuar.1 30, 1965 and h as continued to date, December 1, 1965. 'l'he regu lar pulsing 

transmitters, the extended lif e transmitt ers and the a.ocutron-controlled transmitters 
were ,.J.l tested on t he elk and, in add i tion to this, t he improved ve r s ions of the 
tracKing receiver s were used i n the wor k . The result s in terms of eoologioal data 
ob'ained f rom a r ad i o-t agged elk was s i gni f icant and encour aging. These results will 
?>e treated separ ately. The equipment imprO'l'ements greatly inore ase t he capability 
of t he biotelemetry or ra.diotracking sy stem. These ennbled u s to tr ack elk 
continuou s l y f or a period as l ong as a ye and to aocurately locate these animals 
whenever we wished to f ind them or to move in close and observe them. The trans­
mitters were f ound to oper ate well at low t emperature s . that i s . temperatures 
well below zero and imprOYements were made i n the receivers so t hat t hey too 
operated better at l ow temperat u r e s . However• there is still room for improvement 
in t he receiver perf ormance at low tempera.turas ranging from ~1oc> to- 40°~ 
-&eP&-:·~ A temperature sensitive tr ansmitter whose pulse rate was regulated by a 
thermistor was pl aced on an elk. This telemetered the environment al temperature 
as modified by t he animal •s body and other influencing factors. Field experiments 
conducted in J anuary and February reveal.ad t hat ohanges in oolla.r temperature oould 
be correlated with cert ain envir onmental conditions or ith changes in animal 
activities, This and other wor k with the temperature sens itive 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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