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Est imation of daily activity of animals using 
mercury tilt switches i n traditional radio-collars 
and satellite collars is wide ly accepted. In north
ern latitudes scientists rely almost exclusively 
on the use of radio-collars to gather data o n ca
r ibou {Rangifer tarandus)(V'ank et al. 1985; Fan
cy et al. 1990; Fancy & W h i t t e n , 1990), musko-
xen {Ovibus moschatus) (Reynolds, 1989; K l e i n 
& Bay 1990), and polar bears (Ursus maritimus) 
(Messier et al. 1992) during winter . There are 
disadvantages i n using standard and satellite te
lemetry to acquire activity data, however. Stan
dard radio-collars must be moni tored cont inu
ously and activity estimated f r o m changes i n 
pulse rate and are useful o n l y to differentiate 
between degrees of activity (Garshelis et al. 
1982; G i l l i n g h a m & Bunnel l 1985). Satellite col
lars transmit activity data to satellites w h e n 
those satellites are overhead, a l imi ted p o r t i o n 
of the day (Fancy et al. 1988; Harr i s et al. 
1990). A l s o , satellite collars can o n l y discrimina
te between t w o levels of activity and data can
not be stored (Fancy et al. 1988). 

A programmable radio collar introduced by 
W i l d l i n k Inc. ( M N ) records mercury tilt switch 
counts ( A C ) i n each of 36 intervals of equal 

length (Note : the collars have since been upgra
ded and have a year of m e m o r y and battery 
life). A triggering transmitter enables remote 
programming of interval length and downloa
ding of data ( K u n k e l et al. 1991; M e c h et al. 
1990). Counts collected i n an interval corre
spond to the activity that took place i n that in 
terval (e.g. l o w counts, l o w levels of activity). 
O u r objectives were to 1) calibrate the W i l d l i n k 
activity counter for caribou, 2) test the W i l d -
l ink radio-collar for use i n investigating the ef
fects of low-level jet aircraft overflights o n cari
bou. 

W e conducted 26 h behavioral observations 
on captive caribou fitted w i t h W i l d l i n k radio-
collars at the U n i v e r s i t y of A l a s k a Faibanks 
Large A n i m a l Research Station ( L A R S ) . D a i l y 
activity budgets were determined f r o m observa
tions and f r o m W i l d l i n k A C . W e related W i l d -
l i n k A C to 1) heart rate ( H R ) collected simulta
neously using subcutaneously implanted H R 
transmitters (J. Stuart Enterprises) and 2) an 
energy expenditure (EE) index developed by 
Fancy & W h i t e (1986; Table 1). H R and E E are 
summed over time using the time interval set 
for A C (Fig. 1). W e investigated the potential 
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Time (initial time 1520) 

Fig. 1. The relationship between rel. E E , H R , and 
A C through time. 

of using this collar to give short time-step, 
quantitative indices of E E i n caribou and have 
developed a predict ion equation estimating E E 
f r o m A C (Fig. 2): 

Y - 0.02X + 2.08 
There was a significant amount of variation 

between animals i n terms of counts/activity but 
patterns were similar (Fig. 2). O v e r a l l , 30 and 
60 m i n intervals accurately predicted rest/activi¬
ty cycles i n caribou whereas a 60 m i n interval 
accurately predicts both interval and daily E E . 
A s the A C intervall length increases the abil i ty 
to predict relative E E f r o m A C increases as 
wel l (Fig. 3). H o w e v e r , resolution may be de
creased. A shorter interval (1 to 10 min) may 
be needed to detect short-term responses to 
acute disturbance. H e a d movement during a ly
ing bout elevates A C resulting i n decreased pre
dictabil ity of E E (i.e. relatively high counts du
r ing a period of l o w activity). Similar problems 
have been documented when using standard ra
dio telemetry (Gi l l ingham & Bunne l l , 1985). 

K u n k e l et al (1990) found that the W i l d l i n k 
activity moni tor ing system may be used to re-

Table 1. Incremental costs of activities over resting 
metabolic weight (RMR; Fancy & White 
1985). 

Behavior Incremental cost 

l y i n g - head d o w n 1.00 
l y i n g - head up 1.07 

standing 1.24 
feeding 1.44 
w a l k i n g 1.81 
running 1.93 

l iably achieve estimates of energy budgets. The 
use of W i l d l i n k A C for moni tor ing caribou ac
t iv i ty and response to disturbance is also p r o m i 
sing. The W i l d l i n k radio-collar is sensitive 
enough to detect severe response (i.e. abnormal
l y high peak of activity) to an acute disturbance 
or a long-term response (i.e. resulting i n a 
phase-shift of the daily cycles) to chronic distur
bance. Therefore, we believe that the collar w i l l 
be particularly useful whe n comparing distur
bed to undisturbed caribou. This technique w i l l 
also be useful w h e n comparing activity cycles 
of disturbed caribou before and after disturban
ce. 

A 60 m i n interval is most useful for predic
t ing relative E E . The relationship between rela
tive E E and A C may not be linear, however. 
Figure 3 shows as A C increases, E E levels off. 
This may be due to the animal reaching a maxi
m u m level of E E for a given per iod of t ime (30 
or 60 min) and, also, to the sensitivity of the 
mercury tilt switch. A G ' s are collected w i t h 
vir tual ly every head movement, regardless of 
whether the animal is ly ing , standing, w a l k i n g 
or running. A s a result, A C may be relatively 
high during periods of l o w , moderate, or high 
E E . M o r e analyses using nonlinear regression 
are planned to further investigate the potential 
of shorter intervals w h i c h may be useful i n dis
cerning less severe reactions to disturbance. 

Time (hours since beginning) 

Fig. 2. Three male caribou cycle together during a 24 
h behavioral watch. However, there is variabi
lity in activity counts between animals. 
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Y = 0.026X + 1.70 
r2 = 0.40 
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Fig. 3. As interval length increases predictive capabili
ty improves. A) 10 min, B) 30 min, and C) 60 
min interval length using data from 17 July 
1991. 
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