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SUMMARY 

We f i e l d  t e s t e d  s tandard  product ion r a d i o  t r a n s m i t t e r s  on Del ta  
Herd ca r ibou  and concluded t h a t  improved t r a n s m i t t e r s  were e s s e n t i a l  f o r  
a t t a i n i n g  t h e  s tudy  o b j e c t i v e s .  Subsequent t e s t i n g  of custom-designed 
p ro to types  i d e n t i f i e d  one t h a t  c o n s i s t e n t l y  t r ansmi t t ed  s i g n a l s  from 
150-260 k m  (60-100 mi) under f i e l d  cond i t ions  and t h a t  should l a s t  f o r  3  
years .  Both c r i t e r i a  were e s s e n t i a l  t o  a t t a i n  t h e  o b j e c t i v e  of t h i s  
job.  We rad io -co l la red  n i n e  Western A r c t i c  Herd (WAH) car ibou i n  A p r i l  
and May 1979 us ing  Cap-Chur equipment and a  h e l i c o p t e r .  We c o l l a r e d  
t h r e e  males on Kevuk Creek, one male i n  t h e  Selawik H i l l s ,  one male and 
one female a t  t h e  mouth of t h e  Hunt River ,  and t h r e e  females near  Driftwood 
a i r s t r i p  on t h e  Utukok River.  Between 28 September and 2  October 1979 
we used a  boat  t o  c o l l a r  22 WAH ca r ibou  whi le  they were swimming a c r o s s  
t h e  Kobuk River .  Twenty-one of t h e s e  were rad io -co l la red  and one was 
v i sua l -co l l a red  only;  15 were males and seven were females.  Few r e l o c a t i o n s  
were made dur ing t h e  s tudy per iod.  P lans  t o  determine s e x ,  age,  cond i t ion ,  
and cause  of dea th  of a d u l t  ca r ibou  dying from n a t u r a l  causes  were 
delayed one f i e l d  season because of t h e  delayed r e c e i p t  of our  r a d i o  
c o l l a r s .  Carcasses  w i l l  be loca ted  and examined dur ing f l i g h t s  t o  
r e l o c a t e  radio-col lared car ibou.  
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BACKGROUND 


The Western Arctic Herd (WAH) was one of several major Alaskan 

caribou (Rangifer tarardus granti) herds that declined during the early 

1970's (Davis 1978). Because the WAH was the largest herd in North 

America, and its decline was numerically most dramatic, its population 

dynamics and management have been a focus of public and scientific 

attention since the decline was documented in 1975 (Davis and Valkenburg 

1978). 


Recent population modeling of the WAH (Davis et al. in press; Doerr 

1979, in press) and an intensified management program have demonstrated 

the need for better biological data. Several studies addressing many 

facets of the WAH were initiated in recent years and are providing some 

of the required data. However, rates of natural mortality and the 

causes of this mortality have not been adequately determined. Caribou 

biologists familiar with population demography acknowledge that such 

data are essential to understanding the population dynamics of any 

caribou herd (Klein and White 1978). Also, Davis et al. (in press) 

concluded that natural mortality (particularly predation) contributed 

greatly to the recent decline of the WAH. 


.-

Because empirical data were not available for ongoing modeling and 

planning, information about natural mortality has been extracted, or 

extrapolated, from the literature. Rates of natural mortality published 

in the literature are few, and of limited value, consisting primarily of 

generalities from studies conducted a decade or more ago under different 

conditions than now exist in the WAH. Skoog (1968) and Kelsall (1968) 

suggested annual natural mortality rates of 5-6 percent for animals 

older than yearlings when few natural predators were present. Bergerud 

(1971) found that males had a higher mortality rate (9%) than females 

(4%) in Newfoundland. In a recent review of population dynamics of 

North American caribou, Bergerud (1978) stated, "The natural mortality 

rate of adults when there are normal densities of predators has not been 

determined yet, but it probably will average 7-13 percent, depending 

upon predator densities." Determining actual mortality rates, and 

whether there are any compensatory mechanisms involved (e.g. is all 

wolf-induced mortality additive or would some of this mortality occur 

regardless), is important for management considerations and is requisite 

to understanding herd population dynamics. 




This s tudy  is  complementary t o  a  concurrent  s tudy  (Nat ional  Park 
Serv ice  [NPS] Proposal  No. 9100-78-05) designed t o  determine t h e  seasona l  
home range use ,  s o c i a l  s t r u c t u r e ,  and h a b i t a t  s e l e c t i o n  of t h e  WAH. The 
Alaska Department of F i s h  and Game i s  conducting t h e  s tudy  through a 3-
y e a r  c o n t r a c t  from NPS. Caribou rad io -co l la red  f o r  both  jobs ,  w i l l  
i n c r e a s e  t h e  t o t a l  sample s i z e  wi thout  d e t r a c t i n g  from t h e  major o b j e c t i v e  
of e i t h e r  job. 

OBJECTIVE 

To determine t h e  age,  s e x ,  c o n d i t i o n ,  and cause  of dea th  of a d u l t  
ca r ibou  dying from n a t u r a l  causes ( a l l  f a c t o r s  o t h e r  than human-induced 
m o r t a l i t y ) ,  and t o  monitor 50 rad io -co l la red  ca r ibou  t o  h e l p  q u a n t i f y  
m o r t a l i t y  f a c t o r s .  

PROCEDURES 

Q u a n t i t a t i v e  Assessment of Natural  M o r t a l i t y  

Na tura l  m o r t a l i t y  w i l l  b e  i n v e s t i g a t e d  by r a d i o - c o l l a r i n g  20 car ibou 
i n  conjunct ion wi th  30 ca r ibou  f o r  t h e  NPS Proposal  No. 9100-78-05. 
These 50 animals w i l l  be  r e l o c a t e d  monthly, b iveek ly ,  o r  more f r e q u e n t l y  
i f  necessary  t o  determine m o r t a l i t y  r a t e  of r ad io -co l la red  animals and 
t o  i d e n t i f y  sources  of m o r t a l i t y .  

Considerable  v a r i a t i o n s  i n  r a d i o  t r a n s m i t t e r  r e l i a b i l i t y  was 
experienced i n  r e c e n t  y e a r s  by i n v e s t i g a t o r s  conducting radio- te lemetry  
s t u d i e s  i n  Alaska. Because r e l i a b l e  t r a n s m i t t e r s  a r e  c e n t r a l  t o  t h e  
success  of t h i s  p r o j e c t ,  we f i e l d - t e s t e d  t r a n s m i t t e r s  by c o l l a r i n g  
ca r ibou  i n  t h e  De l ta  Herd (Job 3.26R) near  Fairbanks.  Ava i lab le  s t andard  
product ion t r a n s m i t t e r s  had i n s u f f i c i e n t  s i g n a l  range,  unacceptably h igh  
f a i l u r e  r a t e s ,  and probably an unacceptably s h o r t  b a t t e r y  l i f e  t o  be  
p r a c t i c a l  f o r  t h e  proposed WAH work. Consequently, Telonics  I n c . , *  
Mesa, Arizona developed and suppl ied a  prototype t r a n s m i t t e r  designed t o  
provide 3 y e a r s  of b a t t e r y  l i f e ,  t r ansmi t  s i g n a l s  r e l i a b l y  over 155 km 
(60 mi) ,  and c o n t a i n  a  m o r t a l i t y  p u l s e  swi tch.  The p ro to type  met our  
s p e c i f i c a t i o n s  dur ing  f i e l d - t e s t s  (3-year l i f e  was n o t  t e s t e d ) .  However, 
t h i s  t e s t i n g ,  coupled wi th  t h e  manufacturer n o t  meeting o r i g i n a l  d e l i v e r y  
d a t e s ,  precluded ins t rument ing ca r ibou  i n  November 1978 a s  o r i g i n a l l y  
planned. We rece ived  our  r a d i o  c o l l a r s  i n  mid-April 1979. 

The r a d i o  c o l l a r s  were cons t ruc ted  of t r i p l e - l a y e r e d ,  rubber ized 
machine b e l t i n g  t o  which were a t t ached  e i t h e r  one o r  two hermet ica l ly  
s e a l e d  metal  boxes con ta in ing  t h e  t r a n s m i t t e r  and b a t t e r i e s .  The r a d i o s  
a r e  a c t i v a t e d  by removing a  magnet from t h e  t r a n s m i t t e r  box. A h i g h l y  
v i s i b l e  yel low c o l l a r  wi th  b lack  numbers about 10 cm high was pop-
r i v e t e d  t o  each r a d i o  c o l l a r .  The e n t i r e  u n i t  weighs about 850 g. A l l  
c o l l a r s  have a t  l e a s t  one e x t e r n a l ,  c a b l e  whip antenna,  and some of t h e  
c o l l a r s  have an ex te rna l  d i p o l e  antenna.  

On 19 A p r i l  1979 we used a  B e l l  J e t  Ranger (206B) h e l i c o p t e r  and 
immobilizing equipment (cap-Chur, Palmer Co., Douglasv i l l e ,  Georgia) t o  

* Mention of t r a d e  names o r  manufacturers i n  no way impl ies  our endorse- 
ment and they a r e  given only  a s  r e f e r e n c e  m a t e r i a l .  



collar three male caribou on Kevuk Creek in the central Brooks Range. 

We used the same procedure in early May to collar three caribou south of 

the Brooks Range (one in the Selawik Hills and two near the Kobuk River) 

and three north of the Brooks Range. The immobilizing drug consisted of 

3 to 5 cc of etorphine (M-99, D-M Pharmaceuticals, Inc., Rockville, 

Maryland) and 20 mg xylazine (Rompun, Haver-Lockhart, Shawnee, Kansas). 

The antagonist diprenorphine (M-50-50, D-M Pharmaceuticals, Inc., Rockville, 

Maryland) was administered in equal volume to the etorphine. 


From 27 September to 4 October 1979 we chartered a riverboat in 

Ambler and used it to capture and collar caribou as they crossed the 

Kobuk River. This technique was simple, effective, and relatively 

inexpensive. We waited on the south bank of the river at places where 

caribou traditionally cross. When a group started to cross we then 

promptly maneuvered to the swimming caribou and lassoed an adult by the 

antlers. The caribou was then dragged to the side of the boat and held 

while the boat was maneuvered to capture other caribou. We handled up 

to four at a time, and did not chemically immobilize or tranquilize 

them. We did not attempt to obtain body measurements or teeth for 

aging. After their release, we tried to herd all caribou to the same 

shore. Females accompanied by calves were herded to where the calf was 

last seen. Twenty-two caribou were collared, and we were pleased with 

the technique because it is probably less stressing to the animals and 

is also safer than using a helicopter. 


Qualitative Assessment of Natural Mortality 


The qualitative portion of this job will entail conducting periodic 
scheduled reconnaissance flights near known concentrations of caribou to 
locate and collect specimens from dead caribou. Contacts with pilots, 
guides, and local residents will help locate carcasses. Surveys for 
species such as wolves (Canis Z ~ u s ) ' ,caribou, and moose (AZces alces), 
as well as radio-tracking surveys conducted under NPS Proposal No. 9100- 
78-05, will provide additional means of locating carcasses. Specimens 
will be collected from carcasses whenever possible using a helicopter or 
ski plane. Field necropsy will be conducted on all animals that cannot 
be brought into the lab for examination. Department lab personnel and 
research veterinarians at the, University of Alaska will be available to 
examine specimens and retrieved carcasses. Nutritional condition will 
be evaluated via standard fat reserve measurements, including quantitative 
bone marrow fat determinations (Neiland 1970). 

RESULTS 


Radio-collared caribou were relocated only on an opportunistic 
basis and primarily during a census of cows on the calving ground in 
June 1979. Capture locations and subsequent relocations are depicted in 
Fig. 1. Tables 1 and 2 summarize data from the collaring work to date. 
As yet, we have no information on mortality, but all the females collared 
during early May 1979 had calves, and the calves survived f o r  at least 
10 days after birth. 



Fig. 1. Capture locations and movements of radio-collared caribou from April through September 1979. 




Table 1. Data summary for Western Arctic Herd caribou collared in 1979. 


Tagging Collar Transmitter Date 

Chronology umber^ Freq. (MHz) ~ g e ~ / ~ e xCollared Location 


76 (on .lo5 

backwards) 

7 3 .085 

32 .030 

78 .060 

77 .090 

61 .055 

74 .095 

3 6 .I35 

3 7 .loo 

7 5 .I30 

38 .210 

72 .245 

66 .125 

65 .220 

71 .155 

6 .160 

0 .200 

2 .I15 

4 .240 

6 2 ,015 

79 (on .225 


backwards) 

80 no radio 


younglmale 

younglmale 

adultlmale 

younglmale 

younglmale 

adultlfemale 

adult/female 

with calf 

adult/female 

with calf 

adult/female 

with calf 

younglmale 


younglmale 

young/male 

younglmale 

younglmale 

adultlfemale 

younglmale 

adultlfemale 

adult/f emale 

adultlmale 

adultlfemale 

adult /male 

adult /male 

adult /male 

adult /male 

adultlfemale 

adultlfemale 

younglmale 

adultlfemale 

young /male 

adul t/male 


Kevuk Cr ., John R. 
Kevuk Cr., John R. 
Kevuk Cr., John R. 
Selawik Hills 

Mouth Hunt R. 

Mouth Hunt R. 

Driftwood, Utukok R. 


Driftwood, Utukok R. 


Driftwood, Utukok R. 


Ambler, Kobuk R. 


Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 
Ambler, Kobuk R. 

Ambler, Kobuk R. 


a 

All collars are yellow with black numbers unless otherwise noted. 


Young means an estimated age of less than 4 years. Adult means an estimated 

age of 4 years or older. 




Table 2. S ize  and composition of groups from which caribou were rad io  co l l a r ed .  

Col lar  Number ( s )  Group S i ze  Group Composition 

7 
3 

ca.  50 
12 

6 ,  11, o r  17(?)  
7 
6 
2 
7 

l e s s  than 15 
8 

l e s s  than 10  
6 

15 

9 

5 


a l l  males 
a l l  males 
mostly young males and year l ings  
10  males, 2 females 
mostly females 
mostly females 
includes 2 calves ,  2 males 
young males 
5 males, 1 cow, 1 ca l f  
mixed 
mixed: 2 cows, 2 ca lves  
females and calves  
adu l t  males 
1 adul t  male, females, calves  
1male, 1 c a l f ,  1 year l ing ,  1 cow + unk. 
adul t males 
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