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SUMMARY 


Kilbuck caribou comprise a distinct, resident herd. Evidence 
supporting this conclusion include the presence of discrete 
calving areas in the upper Kisaralik River drainage and complete 
fidelity to the study area by all animals radio-collared the 
p r e vi o us 2 year s • R e c en t e vi d en c e , h ow e v e r , i n d i c a t e s a n 
association or overlap with the expanding Mulchatna herd. 

A minimum of 1,587 caribou were observed during the November 1988 
aerial composition survey. This >2-fold increase over the 
previous year was apparently due, in part, to an influx of 
caribou from the Mulchatna herd. It is believed that only a 
portion of these animals are year-round residents, with the 
remainder being seasonal migrants that may not return each year. 
The current population estimate for Kilbuck caribou is 900-1,000 
resident animals. 

Calf production was 66 calves:100 cows and 67 calves:100 cows in 
1988 and 1989, respectively. Survival rates for oalves was 39% 
from May to November 1988, and 65% from November 1988 to May 
1989. Grizzly bear predation may be an important cause of calf 
mortality during calving. 

Distribution and movements of Kilbuck caribou (June 1988-May 
1989) were similar to previous years. During early winter (Oct­
Dec), caribou concentrated along the lower flats and foothills of 
the Kilbuck and western and central Kuskokwim Mountains. In late 
winter (Jan-Mar), they moved to high, wind-blown slopes and 
ridgetops in the western Kuskokwim Mountains. Peak calving 
occurred mid-May among the higher, rugged mountain tops and 
r 1 d ge s of t h e we s t e r n Kus k o kw i m Mo u n t a i n s • The m a j or i t y of 
caribou spent the summer (Jun-Aug) in the western Kuskokwim 
Mountains, overlapping little with their winter range. As rut 
approached, Kilbuck caribou returned to their winter range. 

Factors influencing distribution and movements are discussed as 
well as seasonal changes in group size, home range and mortality. 

BACKGROUND 

A small population of caribou occur in the Kilbuck and Kuskokwim 
Mountains and occupy the eastern edge of Game Management Unit 
(GMU) 18 and the western edge of GMU 19B and 17B in southwest 
Alaska. Their range includes the eastern portion of the Yukon 
Delta National Wildlife Refuge and the northern edge of the 
Togiak Wildlife Refuge. These animals were once considered to be 
a we s t ern e x t ens i o n of the e x pan din g Mul chat n a h e r d • How e v e r , 
cooperative studies initiated in 1985 indicate that Kilbuck 
caribou comprise a distinct, resident population deserving of 
special management consideration. 
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The purpose of this progress report is to summarize data 
collected from June 1988-May 1989, compare the results with 
previous years, and report interim findings on herd identity, 
numbers, productivity, movements and seasonal distribution. 

OBJECTIVES 

' To estimate herd identity, population size, age and sex 
composition, and seasonal distribution of caribou from the 
Kilbuck herd, southwest Alaska. 

STUDY AREA 

The study area is approximately 6,400 km2 and includes the 
southern half of the Kilbuck Mountains and the western and 
central portions of the southern end of the Kuskokwim Mountains 
( F i g • 1 ) • I t i s 1 o c a t e d 8 0 km e a s t o f B e t h e 1 o n t h e e a s t e r n 
boundary of Yukon Delta National Wildlife Refuge, and includes 
portions of Togiak National Wildlife Refuge and Wood-Tikchik 
State Park. 

PROCEDURES 

Einkes ( 1988) described the field methodology and analytical 
procedures used to determine herd identity, population size, age 
and sex composition, and seasonal distribution. No additional 
carir->P t.rere radio-collared. 

RESULTS AND DISCUSSION 

Twenty-three aerial surveys and/or radio-tracking flights ("104.8 
hrs) were conducted in the study area from June 1988-May 1989. A 
total of 9,087 caribou in 355 groups were observed. 

In com pari son, 17,634 caribou in 754 groups have been observed 
since this project was initiated (Sep 1985). This includes 417 
radio-collared caribou relocations. Appendix I lists all 
ob:servations made during the study to date. Appendix II 
summarizes caribou data by month and by year. Also included is 
mean group size and mean elevation of observations. Caribou 
observations by radio-collar frequency are summarized in Appendix 
III. 

Herd Identity 

The contention that Kilbuck caribou comprise a distinct resident 
herd is supported by the study's findings. Kilbuck caribou 
continue to use a discrete calving area in the upper Kisaralik 
drainage, a factor used in defining a distinct herd (Skoog 1968). 
I~ addition, with one exception, all radio-collared caribou have 
remained on the study area in the western and central Kuskokwim 
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and southern Kilbuck Mountains (Appendix V). One radio-collared 
bull (150.240), moved south off the study area in spring 1988, 
but returned to the core area by August. 

Although the Kilbuck caribou represent a distinct, resident herd, 
there is evidence to suggest some association or range overlap 
between Kilbuck animals and the Mulchatna herd to the east. 
Caribou estimates from the composition survey conducted in 
November 1988 more than doubled from 1987, and are probably the 
result of movement into the area by Mulchatna animals. In 
addition, a radio-collared female (150.571) from the Mulchatna 
herd moved onto the study area in February-April 1989. 
Furthermore, approximately 2,000 caribou appeared south of Aniak, 
along the northern end of the Kilbuck Mountains. These animals 
were present from November 1988 to January 1989 and were believed 
to be part of the Mulchatna herd. 

The expanding Mulchatna herd is estimated at >60,000 animals and 
has shown some unusual movements, including expansion into range 
not used for many years (Taylor 1988). Although Mulchatna 
caribou overlapped the range of the Kilbuck h~rd this past 
winter, it is unknown if this overlap will be repeated in future 
years. This is an important consideration in the management of 
caribou in Unit 18, particularly as it relates to determining 
harvest levels and the time of year hunting is permitted. 

Popul at·i on ··Size 

A minimum of 1,587 caribou were observed during the November 1988 
composition count. The count was conducted using 2 Cessna 
aircraft and covered approximately 90' of the core study area. 
Large groups of caribou concentrated primarily along the lowlands 
between the southern Kilbuck and Kuskokwim Mountains. Counts of 
groups >30 were verified with black and white 35mm photography. 
Aerial estimates were within 1% of the actual count derived from 
photography. 

The November count represents a >2-fold increase in caribou 
numbers from the 1987 count; an increase reproductively unlikely. 
The 1988 survey was more intensive and covered a larger area. 
However, it is not believed that large numbers of caribou were 
missed in 1987, because caribou were concentrated in the same 
areas both years. It appears the increase in caribou was caused 
by an influx from the Mulchatna herd. 

It is believed that only a portion of the caribou observed in 
November are resident animals, and the remainder were seasonal 
migrants which may not return each year. Indirect evidence 
suggest that most of the seasonal migrants had moved east by 
spring. The radio-collared Mulchatna caribou relocated 175 km 
east in the Mosquito Hills where it was originally collared and 
where it is believed to have calved (Twitchel NPS, pers. 
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c:ommun.). Trails were observed crossing the Aniak River towards 
Nishlik Lake in March. Twenty miles east during this same time, 
1 00+ caribou were observed moving .east along a well used trail 
previously used by numerous animals. In addition, an intensive 
survey of the calving grounds during May 1989 revealed 304 cows 
present, compared to >700 cows estimated during the November 
count. 

Assuming the cows observed during calving represented 80% of the 
Kilbuck herd's female component (20% missed or not calving), and 
using composition ratios from the November count, the pre-calving 
estimate is 800-900 animals. 
30-50% survival), it is reas
presently numbers 900-1,000. 

If calves 
onable to 

are considered (assuming 
assume the resident herd 

Sex and A ge--R-at-1-o 

Sex and age composition was collected during the November 1988 
aerial survey. A total of 845 caribou were classified, either 
visually (groups ~ 20) or using black and white 35mm photography 
taken during low level passes. Results were: 29.6.% bulls, 46.8% 
cows, 12.2% calves and 11.4% unclassified (yearlings). Ratios 
included 63 bulls:lOO cows, 24 yearlings:lOO cows, and 26 
c ,:;. 1 V e S : 1 0 0 COW S • 

observe 1989 with the peak occurring the 
15th. Intensive calving surveys were conducted 24-25 

~~ay. This was later than desired due to weather, and many 
cow/calf pairs had formed larger groups. These groups were 
photographed with 35mm color slides to determine calf numbers and 
cow/calf ratio. A total of 213 calves were estimated for a ratio 
of 67 calves:lOO cows. This compares to 66 calves:lOO cows 
observed in May 1988. 

The ratio of short yearlings during the May 1989 survey was 17 
yearlings:lOO cows. When compared to the November 1988 (26 
calves:lOO cows) and May 1988 (66 calves:!OO cows) calf:cow 
rat i o s , the first 6 months f o 11 owing c a 1 v in g are the m o s t 
critical (39% survival). Survival rates improved the latter 
half (65% survival) of the first year. 

Seasonal Di-stributi-ons and Movem-ents 

Seasonal distributions of Kilbuck caribou were similar to 
previous years. With a full year of data on radio-collared 
bulls, a better understanding of male versus female distribution 
was established. Seasonal distributions of all caribou 
otservations are illustrated in Appendix IV (Maps 1-3). Appendix 
V (Haps 1-20) illustrates the seasonal distribution and movements 
of individual radio-collared animals. Although distribution is 
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based on information dating from September 1985, approximately 
95% of all observations made since February 1987. In general, 
individual radio-collared animalB and herd distribution and 
movements were similar. 

Wi-nt--e-r---(-<ret--Mar). Caribou distribution differed between early 
(Oct-Dec) and late winter (Jan-Mar) (Appendix IV, Map 1). In 
early winter, caribou were located between the southern Kil buck 
and Kuskokwim Mountains in the lower flats and foothills along 
the Kisaralik River, Crooked Creek and Quicksilver Creek 
drainages. During late winter, some caribou remained in the same 
area as early winter, however, most moved east to the upper 
mountain slopes and ridgetops along the southwestern portion of 
the Kuskokwim Mountains. During this period, little separation 
occurred between sexes with the exception of some bulls moving to 
the western portion of the southern Kilbucks (Appendix V, Map 1). 

The differences in distribution between early and late winter 
appear to be snow-related. Snowfall was greatest and snow cover 
most complete during early winter. As winter progressed, strong 
winds bard-packed snow at lower elevations and m,ade cratering 
more difficult. These same winds, however, swept many of the 
mountain tops and ridges free of snow and allow easy access to 
lichen-rich areas. Snow-free areas were common at higher 
elevations along the southwestern portion of the Kuskokwim and 
southern Kilbuck Mountains where caribou were most often observed 
during late winter. 

S:o=M:n-g-Mov-ement +A·p-r•May) i!l.nd -Ca-1-v-i·ng. In April, most caribou 
moved west, out of the Kuskokwim Mountains and onto the flats and 
foothills occupied during early winter (Appendix V, Map 3). This 
shift in distribution was probably related to snow cover as well 
as the emergence of new vegetation. Snow cover remained complete 
in the Kuskokwim Mountains (with the exception of wind swept 
ridges and mountain tops) throughout April. Lower elevations to 
the west on the flats and foothills along Crooked Creek, 
Kisaralik River and Quicksilver Creek were snow-free and new 
plant growth is expected to occur in these areas first. 

Caribou were widely dispersed by May (Appendix V, Map 5). The 
radio-collared bulls were found well to the west of the calving 
grounds in the southern Kilbuck Mountains. The rest of the herd, 
primarily cows and yearlings, moved back east into the higher, 
rugged mountain tops and ridges of the western Kuskokwim 
Mountains where they calved (Appendix IV, Map 3). Calving has 
been documented annually in this area since 1984. Selection of 
hi.gh, rugged mountains areas for calving is probably a predator 
avoidance adaptation. Three known calving areas were the 
mountain block between Heart Lake and Kisaralik River, the region 
between Milk Creek and Kisaralik Lake, and between Kisaralik Lake 
and North Fork Lakes. The latter area contained the highest 
ccncentration of neonate calves for the past 2 years. Calving 
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was also documented for the first time north of North Fork lakes. 

S u m m e r ( J un--A u=d • T h e m a j or i t y . of car i b o u sum m e r e d i n t h e 
Kuskokwim Mountains (Appendix IV, Map 2), with many animals 
moving to the eastern portions of the range between Milk Creek 
and North Fork Lakes. 

Bulls generally remained separate from cows, spending most of the 
summer in the northern portion of their range along the upper 
Kipchuk River and Quicksilver Creek. Although some cows were 
present, the majority of caribou north of North Fork Lakes were 
bulls. One exception was bull 150.240 which was located 45 km 
south of the study area during the summer, but returned in 
September. 

Fa-ll -Mov-em-e-nt -(Sep-) -attd -itut. Fall was a period of transition 
with some caribou (primarily cows) remaining on the summer range 
near Kisaralik Lake while others moved into the lowlands and 
foothills to the west (Appendix V, Map 4). Although some radio­
collared cows made this shift in late August, all radio-collared 
cows were again located on the summer range throughout September. 
During this time, radio-collared bulls moved south from the upper 
Kipchuk River drainage, and by October both bulls and cows were 
concentrated on the rutting grounds at lower elevations along 
Crooked Creek, Kisaralik River and Quicksilver Creek. 

E l e v a t i rr n a l · >C h a n g e a • Jj. l e v e t i c r. a. 1 c h a n g e s i n s e a s o n a 1 
distribution and movements were similar to previous years (Fig. 
2). The lowest mean elevation used by caribou occurred during 
tte rut and post-rut aggregation in October-November. At this 
time, the range of elevations used was also low. As winter 
progressed, mean elevation increased with a peak in March as 
caribou used high, wind-blown mountain and ridge tops. By early 
spring (Apr), mean elevation used declined as many caribou moved 
to the snow-free lowlands where green vegetation first appeared. 
By t1ay, coincident with calving, mean elevation increased again. 
Some cow/calf pairs were located above 4,000' on rugged mountain 
tops. During May, there was a significant difference in mean 
elevation between radio-collared bulls and cows {~ <0.001) 
because bulls remained at lower elevations to the west. 

Post-calving and throughout the summer, caribou remained at 
higher elevations where they were often observed on snow fields. 
This behavior may have been an attempt to reduce insect 
harassment. After July the mean elevation continued to decline 
through September until caribou arrived on the lowlands for the 
rut. 
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A g r o up o f c a r i b o u i s de f i n e d a s. a n y number of car i b o u ( ~ 1 ) 
functioning as a unit. Seasonal changes in mean group size 
continued to be dramatic (Fig. 3). Maximum group size occurred 
in winter. Average group size decreased steadily through May as 
cows broke into smaller ,groups or became solitary prior to 
calving. Mean group size remained low through September when 
group size again increased with the onset of rut. 

H-ome ·Ra-nge 

Total range of Kil buck caribou determined from all observations 
was 5, 900 km2. Mean home ranges of radio-collared female and 
male caribou were significantly different (t < 0.003). Mean home 
range for 10 female and 4 male radio-collared female and male 
caribou was 1,184 km2 (559-1,787 km2) and 2,024 km2 (1,376-2,382 
km2) respectively. Number of relocations from which individual 
home ranges were calculated ranged from 16-38 and covered a 
period of 15-26 months (Mar 1987-May 1989). 

Mvrtal-±ty 

Little information is available on natural mortality for the 
Kilbuck caribou. One radio-collared caribou was poached and a 
second died of unknown cause. Caribou predation by wolves was 
documented February 1988, ( 1 cow killed by a pack of 7 wolves) 
and a suspected but unconfirmed second instance November 1988 
(individual killed by 2 wolves). Moose densities are low in the 
area and caribou may become an important component of wolf diet 
as the Kilbuck herd continues to grow. 

Grizzly bears were common throughout the study area. Two grizzly 
bears were seen on the calving grounds in May 1988 and 9 observed 
in May 1989. One kill site may have been observed but close 
examination 
newborn ca
mortality. 

was 
lves, 

not possible. These 
and may be a si

bears 
gnifi

were 
cant 

likely 
factor 

searching 
in calf 

RECOMMENDATIONS 

Kil buck caribou comprise a di sti net, resident population that is 
increasing in numbers and possibly expanding in range. The 
current study should continue to document population parameters, 
movements and distribution. The association between Kilbuck and 
the expanding Mulchatna herd needs further investigation. 
Specific recommendations include: 

1. 	 Capture and radio-collar additional bulls in 1990 to 
supplement the 3 collars still transmitting. If possible, 
bull collars should be modified to allow for neck expansion 
during rut and to avoid collar slippage at other times of 
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the year. 

2. 	 A composition count should .be continued each fall using 
black and white 35mm photography to facilitate 
classification and verify accuracy of aerial estimates. 

3. 	 Continue to conduct an aerial survey during calving to 
determine calf prod'uction and recruitment rates (short 
yearling count). 

4. 	 Initiate the development of a study plan to investigate 
caribou and predator (e.g., wolf and grizzly bear) 
relationships for the Kilbuck caribou herd. 

5. 	 Continue coordination with the National Park Service and 
Alaska Department of Fish and Game - Dillingham on the 
Mulchatna caribou study. This includes monitoring radio­
collared Mulchatna animals as their movements bring them 
closer to the Kilbuck study area. 
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Table 1. 	 Deployment and current status of radio collars on adu}t caribou in the Kilbuck Mountains. 
southwest Alaska, March 1gs7 - Kay 1989. 

------~-----•••wwwwww•••••••M*W•WwW•••WWWWWMWWWWWwwwww•wWWW-WWWWW________________ WWWWWWWWWWWWWWWWWW­

-------------------------------------------------------------------------------·-------------------­
Collar Visual Capture Capture Drugs Colmeftts aftd current 
Frequency Collar Sex Date Method Used status 

-------------------·-------------------------------------------------------------------------------­None H 25Har87 Dart Carfentinil Died 25Bar87; capture aortality 
gun Naloxone collar recovered 16Apr87 

151.304 None F 25Kar81 Dart Carfentinil Mortality aode - Aug88: 
gun Naloxone assuud dead 

None F 25Kar87 Dart Carfentinil Died 25Kar8?; capture aortality 
gun Naloxone collar recovered l5Apr87 

151.360 None K 13 Apr87 Dart Carfentinil Still alive; 
gun Naloxone transaittiag 

None F 13Apr8? Dart Etorphine Died l3Apr8?; capture mortality 
gun Diprenorphine collar recovered 15Apr81 

150.120 None F 15Apr87 Dart Carfentinil Still alive; 
gun Naloxone transai tting 

150.860 None F 15Apr8? Dart Carfentinil Still alive; 
gun Naloxone transaitting 

150.1?0 None F 15Apr8? Dart Carfentinil Still alive; 
gun Naloxone transaitting 

150.310 None F 15Apr8? Dart Carfentinil Still alive; 
gun Naloxone transaitting 

150.020 None F 15Apr87 Dart Carfentinil Still alive; 
gun Naloxone transai tting 

151.080 None F 15Apr87 Dart Carfentinil Still alive; 
gun Naloxone tranni tting 

151.625 None F 15Apr87 Dart Carfentinil Poached Bar88 
gun Naloxone 

151.530 Black 148 H 25Feb88 Net None Still alive; 
on orange gun transaitting 

150.300 Yellow 144 K 25Feb88 Net None Slipped collar 22Kar88 
on green gun 

150.340 None F 25Feb88 Net None Still alive; 
gun transaitting 

150.240 None H 25Feb88 Net None Still alive; 
gun transai tting 

151.440 None H 25Feb88 Net None Slipped collar 29Feb88 
gun 

151.060 Yellow t27 H 25Feb88 Net None Still alive; 
on green gun transmitting 

151.390 Yellow 112 K 26Feb88 Net None Still alive; 
on green gun transli tting 

150.Z25 Black 167 K 26Feb88 Net None Slipped collar Z2Bar88 
on yellow gun 

150.520 None F 26Feb88 Net None Still alive; 
gun transaittinl 

---~-------------·----------------------------------------------------------------------------------
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Figure 1. Location of the Kilbuck caribou study area, southwest Alaska. 
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~igure 2. Mean elevation of car bou observations (n: 17,6341 from the Kilbuck herd, southwest Alaska, 
September 1985 · May 989. 
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< ~ .·' · v~,~: £roup size (n : 7541 of Kilbuck caribou, southwest Alaska. September 1985 - May 1989. 

~ --­

I 
I
L_ 

f
l_ 

l 

:'l 
·­

·. 
•a 
= 
--

:_-~ 
I '1~1 ----4 .-­ /I

'.· /1 
.. -. r. ·/I 

~ ( ~/ _,/'' 
V I /1

'"-' -v· / ..-1 
c· / . ..-j 

:iCJ ·-r ,.. ..j 

-.-, J:. :~- j 
~·· / .~ 

-. ~/ / J 
;. ..... / J 

.. J ~</~J.I
! / .• 

-i-t") ! _/ _./ t 

.,,, -1 ..../i 
. ( ./· ........, 

.::·~' ..1 / /~
( .·..../ 

( _./ ,/1 
.. ·-;.­ .//1 

v /-'I 

't~t,l ='E:EI MAR APR !.lAY .JUN ,.JlJL AUG <C;EP OCT NOV CE:C 

IZ2J 
MONTH 

GROUP SIZE 

( 

iL_ 



--------------------------------------------------------------------------------------------------------------------------

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Appendix I. Observations of Kilbuck caribou, southwest Alaska, Septeaber 1985 - May 1989. 

Obs # Day Mon Yr Total Kales Females Calves Uncls. Rlev. 1-axis Y-axis Collar! Collar2 Collar3 Gollar4 Col.i.ar5 

---------------------------------------------------------------·---------------------------------------------------------­
17 SEP 85 3 3 1900 89 124 

"~ 11 SEP 85 28 1 27 Zl50 114 85 
3 17 SEP 85 1 1 2100 8? 100 
4 1? SEP 85 5 5 1900 96 1Zl 

17 SEP 85 4 1 2 1600 88 97 
6 17 SEP 85 5 2 2 1750 90 113 
7 20 SEP 85 11 5 3 2 2350 94 90 
8 20 SEP 85 2 1 1 2250 14 81 
9 3 FEB 86 46 46 2500 99 119 

13 FEB 86 11 2 1 1300 93 95 
11 1 MAR 86 93 93 2000 85 96 
12 1 MAR 86 3 2 2250 93 118 
13 3 APR 86 28 28 2400 106 95 
14 3 APR 86 5 5 1400 .83 91 

3 APR 86 14 13 2000 89 IZO 
16 7 APR 86 7 4 1500 88 91 
17 16 APR 86 33 33 2100 100 90 
18 22 APR 86 11 11 1000 14 85 
19 6 HAY 86 18 2 16 2600 99 121 

8 KAY 86 7 6 1 1000 8l 100 
21 15 MAY 86 11 10 1 1700 110 88 
22 15 HAY 86 4 2 2 1700 99 61 
23 15 HAY 86 4 2 2 3000 100 68 
24 15 HAY 86 4 2 2 3000 99 69 

15 HAY 86 2 1 1 3500 100 70 
26 15 HAY 86 1 1 2800 96 71 
27 15 KAY 86 6 4 2 3000 101 75 
28 15 KAY 86 2 1 1 3500 100 71 
29 15 KAY 86 9 5 4 2800 99 ?5 

15 HAY 86 8 4 4 3100 101 13 
31 15 HAY 86 2 1 1 3500 98 78 
32 15 HAY 86 6 3 3 3600 101 75 
33 15 HAY 86 2 1 1 &900 98 78 
34 15 KAY 86 2 1 1 3500 96 80 

21 HAY 86 2 1 1 3300 103 85 
36 21 HAY 86 13 7 6 3800 102 72 
37 21 HAY 86 2 1 1 3200 99 16 
38 21 HAY 86 17 9 8 3300 97 80 
39 H HAY 86 1 1 2900 93 90 

21 KAY 86 1 1 3000 99 89 
41 16 JUN 86 3 1500 104 93 
42 16 JUN 86 12 1 5 1100 112 91 
43 16 JUN 86 2 1 1 2500 113 89 
H 16 JUN 86 16 12 3 2200 112 79 

16 JUN 86 1 1 2400 99 70 
46 16 JUN 86 2 1 3000 98 87 
47 16 JUN 86 4 Z400 101 85 
48 !1 JUN 86 2 2 1600 104 118 
49 17 JUN 86 2 1 1500 96 109 

20 JUN 86 10 1 9 2300 112 112 
51 20 JUN 86 2 2 2000 106 93 
52 26 JUL 86 2200 122 u 
53 30 JUL 86 2000 116 102 
54 30 jUL 86 Z? 23 2500 112 110 



.:.:per~-:::~ ... :~ontinued • 

~z : ::ay '~on !r Total llales Feaales Calves Uncls. llev. 1-aris Y-aris Collar1 CollarZ Collar3 Collar4 Collar5 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::3:::::::::::::::::::::::::::::::::::::::::::::::::=:::::::: 

55 30 JUL 86 Z5 3 22 2500 109 111 
5S :£ AUG 86 14 3 11 2200 105 104 
~? ~5 AUG 86 12 4 6 z 2300 110 106 
58 Z5 AUG 86 6 4 2 ' 2300 111 lOT 
59 15 AUG 86 5 5 2500 111 108 
au 25 AUG 86 5 1 1 2 2300 110 109 
li 1 25 AUG 86 3 2 1 3000 112 109 ,,
o.:. Z5 AUG 86 6 6 2300 110 11? 
63 Z5 AUG 86 3 3 2000 102 111 
~4 Z5 AUG 86 1 1 2500 103 118 
65 Z5 AUG 86 3 3 1800 98 115 

{ 

L 
66 
67 

25 AUG 86 
:9 AUG 86 

3 
2 

3 
2 

2200 
1100 

98 
118 

118 
101 

68 19 AUG 86 28 28 2500 113 9? 

L £9 
7 I•.v 

19 AUG 86 
i€ SRP 86 

2 
1 1 

2500 
1500 

115 
102 

101 
98 

" : l 16 SEP 86 1 z 3 2 16.00 110 9Z 
F 72 16 SEP 86 1 1 2800 113 94 
\ 
L 

73 
".!,,.,.. 

16 SRP 86 
16 ~EP 86 
:o SEP 86 

2? 
6 
2 

5 

2 
4 

Z1 
1 

2900 
%500 
2400 

liZ 
101 
109 

96 
96 
99 

7€ 16 SEP BG z 2 &300 111 111 
f'I!'J 16 SEP 86 21 8 9 noo 109 111 
"8 16 SEP 86 z z 2900 101 120 

I 
1 
I­

"9 
SD 
11 

16 SBP S6 
!6 SRP 86 
16 SEP 86 

9 
1 
1 

9 
1 
2 

2200 
2300 
%900 

94 
98 

100 

lZO 
91 
90 

r­ 82 16 ~EP 86 1 1 ltOO 104 81 
! 
i B3 :5 SEP 86 1 1 %800 103 88 
L­ 54 i6 SEP 86 1 3 3 noo 109 8? 

35 :6 SRP 86 3 3 1900 106 8Z 
-~6 :6 5BP 86 1 1 &000 112 81 
t1 \6 SEP 36 8 6 2400 112 88 
38 :6 3EP 86 33 33 1900 118 84 
~·l;. i~ SEP 86 18 3 15 noo 111 90 
,,
:·,f lt SEP 86 5 5 1800 109 82 

~-

:1 ~6 SEP 86 14 2 3 9 noo 101 ?6 
~2 i6 SEP 86 2 1 uoo 96 83 
n 16 SEP 86 1 1 2800 96 85 
94 16 SEP 86 1 1 %600 80 104 
J5 16 SEP 86 3 3 2100 91 88 
96 16 SEP 86 4 1 %600 95 90 
~1 22 OCT 86 160 160 1100 108 102 

. s3 4 FEB 87 39 z 37 %300 91 68 
~9 4 FEB 81 80 80 %500 106 95 

:lJ(: 
.,, 

.. i ~ 

4 ?BB 87 
~ FEB 8? 

35 
? 

35 
6 

1300 
1300 

87 
90 

110 
94 

:oz 9 FEB 87 280 280 1800 90 103 
i!JJ Z~A& 87 120 1%0 &!50 84 111 
lO~ 25 MAR 87 20 zo 1?50 81 116 
105 
:~;s 

25 }!AR 87 
25 MAR 37 

150 
100 

150 
100 

2800 
3100 

100 
100 

91 
88 151.304 

. '1 
- 'f' 25 MAP. 87 1 1 1500 92 11 151.304 
: '',; : ~.P?. 8 7 1 1 1200 87 87 151.304 



Appendix [, Continued. 

Obs t Day Mon Yr Total Hales Females Calves Uncls. Rlev. 1-axis Y-axis Collar! Collar2 Collar3 Collar4 Collar5 
--------------·----------------------------------------------------------------------------------------------------------­---------------------------------------------------------------·---------------------------------------------------------­

109 6 APR 87 1 1750 86 98 151.304 
110 1 APR 8? 12 11 1650 86 100 151.304 
111 1 APR 87 80 80 1300 90 95 
11Z 13 APR 87 3 2 1750 86 100 151.304 
113 13 APR 87 13 13 2400 83 107 
114 13 APR 87 100 98 1500 104 93 151.360 
115 15 APR 87 15 14 1150 93 no 151.360 
116 15 APR 87 11 11 1350 84 83 
117 15 APR 87 u 1 11 1250 88 92 150.120 
118 15 APR 87 8 1 1 1500 83 107 151.304 
119 15 APR 87 60 3 57 1300 91 73 150.170 150.860 150.310 
120 15 APR 87 1 1 1500 85 80 150.020 

·­ 121 15 APR 87 6 1 5 1000 14 87 151.080 
lZ2 15 APR 87 15 15 1100 ' 82 88 ... 123 15 APR 87 1 U50 89 93 151.625 
124 24 APR 87 9 1150 82 102 151.304 
125 24 APR 87 1 1000 n 89 150.1!0 
126 24 APR 87 1 1000 78 84 150.110 
lZ7 24 APR 87 11 10 1250 88 93 150.860 
128 24 APR 87 1 2200 91 87 150.310 -
m 24 APR 87 13 12 1500 90 97 151.080 
130 24 APR 87 2 2500 96 89 151.625 
131 24 APR 87 1 875 68 80 150.020 
132 24 APR 87 24 23 1500 19 92 151.360 
133 7 KAY 87 1 1 1350 89 85 150.310 
134 1 KAY 87 13 2 11 1150 84 89 150.020 150.110 
135 7 KAY 87 9 1 8 1400 82 91 150.860 
136 1 HAY 87 9 8 1400 91 110 151.360 
137 1 HAY 87 35 1 34 3300 116 99 151.304 
138 7 MAY 87 1 1 4100 103 84 151.625 
139 1 MAY 87 z 2 3600 115 96 150.UO 151.080 
140 15 KAY 87 2 1 1 3500 112 94 
141 15 HAY 87 5 3 2 3000 113 94 151.080 
142 15 MAY 87 2 1 1 4000 117 99 
143 15 HAY 87 10 2 1 3200 117 98 151.304 150.120 
144 15 KAY 87 1 1 3500 104 88 151.625 
145 15 KAY 87 1 1 1400 88 95 150.860 
146 15 HAY 87 8 1 1 1700 100 110 150.020 
141 15 MAY 87 11 1 9 2000 109 73 150.170 
148 15 KAY 87 1 1 2500 95 79 U0.31D 
149 15 MAY 87 8 1 1000 19 101 151.360 
150 10 JUN 87 3 1 2 2400 95 89 151.304 
151 10 JUN 87 6 1 4 2000 91 111 151.360 
152 10 JUN 87 11 6 6 5 2100 109 100 1so.ao 
153 10 JUN 87 1 1 3000 108 95 150.170 
154 10 JUN 87 1 3 3 1 1500 98 109 150.860 
155 10 JUN 87 60 21 21 18 2000 115 101 150.020 151.080 
156 10 JUN 87 1 1 3000 112 94 151.625 
157 11 JUN 87 17 6 2000 109 108 150.310 
!58 11 JUN 87 4 3 1500 96 105 151.360 
159 9 JUL 87 4 3 1800 95 120 151.360 
160 9 JUL 8? 18 2 2 13 3000 110 98 151.080 
161 9 JUL 87 2 1 1 2200 109 100 
162 9 JUL 87 28 8 8 12 1600 116 82 151.625 151.304 150.860 



AFPi:!:~ix I. ~~ontinued. 

0bs ' Day ~~n Yr Total Kales Feaales Calves Uncls. !lev. l·aiis Y·a1is Collar1 CollarZ Collar3 Collar4 CollarS 
---------------------···-----------------------------------·------------------------------·------------------·····-------­-----·-·---------------------------------------------------·----------------------------------------------·--------------­1•''1

10 ~ J JUL ~7 18 z z 14 uoo 114 ?9 150.1?0 
:64 9 ,i~L 37 40 5 5 30 2200 110 75 
165 :l JUL 37 3Z 4 4 24 uoo 109 74 
l~ 6 9 tT~!L 87 Z8 8 8 ; 12 2400 111 14 
~~~ 9 JUL 87 19 6 6 7 zooo 117 78 150.310 
168 9 JuL 37 9 z 1 6 1650 117 81 150.120 
lii~ 9 .iUL 37 19 z 2 15 1950 112 86 150.020 
~70 9 JUL 87 46 z 5 5 34 3200 112 11Z 
! 71 9 JUL 87 1 1 2350 85 115 
l7Z 31 JUL 87 15 2 2 11 4300 99 14 151.304 
'7'J,.;,J 31 JUL 37 1 1500 91 llT 151.360 
l74 31 JUL 87 9 1 1 2400 108 100 150.120 
~7~ 31 JUL 37 7 1 6 2400 100 n 150.860 
! : ~~ 31 JUL 37 4 z 2 Z800 96 15 1so .no 

r 
L 

'' ~;11 

178 
H JUL g7 
31 JUL 87 

3 
33 

2 
4 

1 
4 25 

3000 
3100 

112 
115 

14 
96 

150.310 
150.020 

l79 J1 JUL 87 1 1 2000 111 89 151.080 
180 31 JUL 87 2 1 1 3500 98 84 ut.ns 
181 31 JUL 87 11 3 3 5 3000 96 85 
1~ 0

·"" 21 JUL 87 35 9 1 1 u 4000 110 106 
,­ :33 

184 
31 JUL 87 
31 JUL 87 

10 
z 

1 
1 

1 
1 

8 2800 
3000 

112 
112 

15 
74 

185 31 .JUL 87 u 2 2 8 2500 113 14 
136 31 JUL 87 1 1 ZlOO 109 T4 
:37 ,;1 JUL 87 1Z 9 2 3000 99 84 
188 :n JUL 87 7 1 2500 111 94 
189 31 JUL 87 9 2 2 5 Z900 112 94 
190 31 JUL E7 10 2 2 6 2900 111 98 
l91 31 JUL 87 10 10 2000 121 128 

L..-.. !92 21 JUL 87 26 1 25 2000 120 125 
193 31 JUL 87 6 6 1800 121 123 
:94 31 JUL 87 30 30 2100 121 122 
\95 31 JUL 87 35 25 10 3000 110 106 
:95 2: JUL 87 6 3 3 1500 109 105 
d7 :; I JUL n 7 7 2500 118 101 
198 ~~ J!JL 37 z 1 1 3000 1Zl 93 
19~ 31 JTJL 87 9 4 4 2500 121 9Z 
200 ~ 1 J'JL 3~ 1 1400 91 93 
201 ~ SEP 87 5 5 1400 89 90 151.304 
20Z 3 SEP 3'7 32 20 6 6 1600 92 10Z 150.860 151.080 150.120 
203 8 SEP 87 13 11 2 1650 89 102 150.110 
204 8 SEP 87 1 1 1150 110 8T 150.310 
205 ~ SKP 87 11 5 6 2500 109 91 150.020 
~OS 8 ~EP 87 I 1 uoo lOT 80 151.625 
207 g SBP ~7 8 5 1500 110 88 
208 8 SEP 57 6 6 1350 91 9T 
209 j BEP S 7 1 4 3 1400 99 96 
ZIO 9 SEP 87 31 3 24 4 1600 106 88 
Zl! 10 SEP 37 14 7 1 1250 87 93 
212 10 SEP 87 8 4 4 1350 88 94 
m ;;J SKP 87 6 6 1300 91 93 
214 
.... ' w!u 

;o SKF 87 
11 SEF 27 

2 
1 

2 
1 

1700 
1150 

113 
91 

122 
121 151.360 

~H 
~..., 11 SEP ~ ~ 7 3 1600 111 92 



--------------------------------------------------------------------------------------------------------------------------

Appendix I. Continued. 


Obs t Day Hon Yr Total Hales Females Calves Uncls. Rlev. 1-aiis Y-aiis Collar! Collar2 Collar3 Collar4 Collar5 


---------------------------------------------------------------~----------------------------------------------------------
217 11 SRP 87 2 2 1800 113 90 
218 26 OCT 87 109 27 39 10 33 1450 80 83 151.304 
219 26 OCT 87 111 10 64 6 31 1400 9Z 98 150.120 150.310 
220 26 OCT 87 100 25 68 7 1250 79 83 150.860 150.170 151.080 
221 26 OCT 87 22 6 16 1000 1Z 75 150.020 
222 26 OCT 81 52 7 41 4 1200 84 89 151.625 
223 26 OCT 87 14 2 2 10 1300 83 83 
224 26 OCT 87 9 2 6 1 1250 79 82 
225 26 OCT 87 9 1250 79 82 
226 26 OCT 87 60 7 51 2 1150 86 87 
227 26 OCT 87 14 7 5 2 1150 82 88 
228 26 OCT 87 19 3 16 1150 83 88 

"' 229 26 OCT 87 7 4 2 1200 86 89 
230 26 OCT 87 9 2 7 1300 86 91 ,, 
231 26 OCT 87 19 1 16 2 1300 90 93 
232 26 OCT 87 15 15 1300 88 93 
233 26 OCT 87 7 5 2 1250 90 94 
234 26 OCT 87 6 2 4 mo 91 94 
235 26 OCT 87 29 3 23 1300 92 96 
236 26 OCT 87 20 8 12 1250 93 97 
237 26 OCT 87 1 1 1200 91 96 
238 26 OCT 87 53 9 36 8 1150 86 88 
239 16 NOV 87 17 4 11 2 900 71 87 150.170 
240 16 NOV 87 1 1 1600 82 80 
241 16 NOV 87 26 4 21 1400 84 81 
242 16 NOV 87 4 1 3 1350 84 82 
243 16 NOV 87 17 3 13 1250 88 82 151.304 
244 16 NOV 87 1 1 1300 89 76 
245 16 NOV 87 65 18 41 6 1300 89 78 150.310 150.120 
246 16 NOV 87 22 1 17 4 1300 89 80 
247 16 NOV 87 100 7 85 8 1500 82 83 150.020 
248 16 NOV 87 33 8 20 5 1400 83 83 
249 16 NOV 87 17 9 5 3 1100 78 90 151.360 
250 16 NOV 87 6 1 4 1 1150 79 91 
251 16 NOV 87 18 4 11 3 1150 72 84 
Z52 16 NOV 87 9 3 4 z 1000 n 76 150.860 
253 19 NOV 87 70 7 48 5 10 1150 85 88 151.625 
254 19 NOV 87 87 14 38 7 28 1600 79 93 
255 19 NOV 87 6 6 1500 79 96 
256 19 NOV 87 12 2 6 4 1300 79 95 
257 19 NOV 87 8 4 4 1400 81 94 151.080 
258 19 NOV 87 5 5 1500 78 83 
259 19 NOV 87 1 2100 93 12 
260 19 NOV 87 22 18 4 1750 93 92 
261 19 NOV 87 10 7 3 1250 86 95 
262 19 NOV 87 24 21 2 1050 86 94 
263 19 NOV 87 2 2 1000 77 101 
264 11 DRC 87 55 55 2000 82 102 
265 11 DBC 87 75 75 1450 83 101 
266 11 DBC 87 20 20 1250 83 102 
267 11 DBC 87 189 29 85 10 65 2000 86 100 
268 16 DEC 87 216 43 161 12 1600 97 100 150.120 150.310 150.860 150' 17 0 
269 16 DBC 87 148 40 94 9 1250 83 92 151.304 150.020 151.625 
270 16 DRC 87 3 1 1000 84 100 151.360 





Appendix I. Continued. 

Obs t Day Mon Yr Total Males Females Calves Uncls. Rlev. I-a1is Y·a1is Collar! Collar& Collar3 Collar4 CollarS 
------··-----------·--------------------------------------------------·--------------------------------------------------­---------------------------------------------------------------·---------------------------------------------------------­

325 25 APR 88 9 8 500 49 55 151.060 
326 25 APR 88 20 19 750 61 111 150.340 
327 25 APR 88 11 10 1100 85 90 150.860 
328 25 APR 88 17 16 2000 91 89 150.170 
3Z9- 25 APR 88 14 13 950 68 87 151.304 

- 330 3 MAY 88 1 1750 72 88 151.360 
331 3 MAY 88 1 3000 97 73 151.390 MORTALITY MODE 
332- 16 MAY 88 3 2 3900 105 86 151.625 
333.. 334 

16 HAY 88 
16 KAY 88 

2 
4 2 2 

2 3600 
3000 

98 
100 

83 
81 

335 16 MAY 88 8 5 3 3100 99 82 150.310 - 336- 337 
16 KAY 88 
16 HAY 88 

1 
12 

1 
8 4 

2200 
4100 

80 
113 

8Z 
96 

150.240 
151.304 

338 16 HAY 88 11 5 5 7 2500 112 97 150.1ZO 

- 339 16 HAY 88 2 1 1 3600 113 97 
..... 340 16 HAY 88 9 5 4 2800 114 97 

341 16 KAY 88 1 1 2500 109 99 
3U- 16 KAY 88 3 2 1 2200 106 97 
343- 16 KAY 88 17 2 2 1l 2600 107 100 150.020 
344 16 KAY 88 2 1 I 2700 107 99 
345 16 KAY 88 6 6 1900 105 95 - 346 16 HAY 88 5 5 uoo 106 96 - 347 16 KAY 88 6 3500 107 95 150 .no 
348 16 KAY 88 1 3800 111 97 151.080 

- 349 16 KAY 88 10 9 1400 93 108 150.860 

~'"' 
350 16 HAY 88 1 1 1200 11 no 151.060 
351 16 HAY 88 8 8 725 66 109 151.530 
352 16 HAY 88 24 15 8 825 68 109 150.340 
353- 16 HAY 88 5 5 750 69 110 
354 16 KAY 88 8 8 2200 112 99 
355 16 HAY 88 I 1 2700 112 85 150.520 - 356 16 HAY 88 2 1 3600 112 95 

..... 357 16 MAY 88 5 5 1600 105 101 
358 19 HAY 88 1 1 ? 2100 112 85 150.520 

- 359 19 HAY 88 2 1 1 3100 117 92 - 360 19 HAY 88 29 19 10 3400 116 99 
361 19 KAY 88 7 4 3 3600 113 99 
362- 19 HAY 88 10 5 5 3100 113 9f 
363- 19 KAY 88 5 3 z 3100 113 94 
364 19 HAY 88 69 41 Z8 3500 108 95 151.080 151.304 150.170 
365- 366- 367 

19 HAY 88 
19 HAY 88 
19 HAY 88 

14 
z 

18 

8 
1 

14 

6 
I 
4 

3000 
3000 
3200 

108 
10? 
106 

94 
94 
t6 

368 - 369 
19 HAY 88 
19 KAY 88 

4 
3 

3 
2 

1 
1 

2300 
2700 

104 
105 

98 
98 

150.120 
150. 0!0 

(WITH CALF) 

... 370 
371 

19 MAY 88 
19 HAY 88 

1 
2 

1 
1 

3000 
2500 

lOT 
115 

99 
101 

372- 19 HAY 88 II 6 1200 T3 101 151.530 
373- 314 

23 KAY 88 
23 HAY 88 

10 
13 

5 
7 

5 
6 

3100 
3600 

103 
99 

81 
84 

151.625 
150.310 

375- 37S- 377 

23 HAY 88 
23 HAY 88 
23 HAY 88 

4 
11 
2 

2 
7 
I 

z 
4 
1 

3700 
3500 
3400 

113 
115 
115 

78 
80 
83 

378 23 HAY 88 4 2 2 3400 115 84 


-




A;pend::r: I. Continued. 

0bs ; Day Mon Yr Total llalea Feaales Calves Uncls. llev. 1-aris Y-aris Collar1 Collar% Collar3 Collar4 CollarS 
···---------------------------------------·----··-----------------···----------------------------------------------------­---------------------------------------------------------------·---·-----------------------------------------------------­379 23 MAY 88 z 1 noo 114 81 
::a~ 23 MAY 88 2 1 3400 112 88 150.520 
381 23 ~AY88 5 1 4 !500 111 88 
381 23 MAY 88 4 2 2 l 2100 98 92 
383 23 KAY 88 19 3 3 u 2300 95 88 151.304 
384 23 MAY 88 3 2 1 2600 94 19 
385 U KAY 88 z 1 1 3000 94 15 
386 23 HAY 88 9 9 ?50 59 106 
387 ~5 HAY 88 1 1 2800 91 13 

'-­ 388 Z5 KAY 88 43 30 13 2600 95 85 161.304 150.310 
389 Z5 HAY 88 35 13 13 9 2100 91 92 150.110 
390 l5 HAY 88 1 1 ? 3500 91 85 151.6Z5 
391 l5 HAY 88 l 1 ? 3400 100 88 150.020 
392 Z5 HAY 88 10 10 1000 66 76 150.240 

[ 393 
J94 
395 

Z5 KAY 88 
Z5 KAY 88 
25 HAY 88 

5 
4 
1 

3 

1 

0 
0 
0 

2 
4 
6 

1650 
1800 
1800 

88 
91 
96 

110 151.530 
101 
102 150.860 

~96 Z5 MAY 88 z 2 1900 97 101 
397 25 KAY 88 18 18 2500 104 98 
398 25 KAY 88 4 4 650 1Z 12? 151.010 
399 Z5 KAY 88 13 0 13 1050 76 118 150.340 
400 11 JUN 88 4 3 1900 115 116 151.530 
401 17 JUN 88 40 16 16 8 2200 100 tn 150.5ZO 150.860 
402 17 JUH 88 1 1 ? 1900 110 94 151.304 
403 17 JUN 88 35 15 15 5 1800 111 85 150.310 

L 404 
405 

17 JUH 88 
17 JUN 88 

1 
11 1 

1 0 
4 

1500 
1500 

101 
103 

93 150.170 
14 

r· 
L 

406 
407 
408 

17 JUN 88 
17 JUN 88 
17 JUN 88 

75 
5 

30 

Z5 
1 

10 

25 
1 

10 

Z5 
3 

10 

2700 
ZTOO 
3500 

106 
10? 
109 

96 151.080 
98 
91 150.120 

151.625 150.020 

409 17 JUN 88 1 1 ? 2100 111 113 151.060 r· 
I 
\ 
I.._ 

410 
m 

8 ~UL 88 
8 JUL 88 

1 
1 

1 
1 ! 

1600 
noo 

106 
115 

118 151.060 
116 150.340 

41?.. 8 JUL 88 11 8 3 2400 1%1 114 151.530 
H3 8 JUL 88 1 1 1800 116 114 
414 8 JUL 88 5 5 1100 118 110 
415 8 JUL 88 2 z 2300 121 119 
416 8 JUL 88 3 z 1 uoo 122 117 
411 8 JUL 88 z z 2000 120 121 
m 8 JUL 88 6 4 a 1100 120 119 
m 8 JUL 88 z 2 zooo 122 111 
420 !5 JUL 88 13 9 4 2800 116 84 150.1%0 151.080 
421 !5 JUL 88 14 8 6 2800 116 84 
422 15 JUL 88 % 1 1 Z8oo 113 81 
4Z3 15 JUL 88 1 1 2400 114 87 
4Z4 15 JUL 88 9 1 2 1800 122 89 
m 15 JUL 88 1 1 zooo 12Z 89 
426 15 JUL 88 18 12 6 uoo 112 89 
m 15 JUL 88 3Z 21 11 2400 122 89 151.304 
428 15 JUL 88 5 5 2800 114 81 
429 15 JUL 88 10 1 3 3000 114 16 
m 15 JUL 88 75 u 29 Z?OO 114 79 151.625 150.310 
41'.! 15 JUL 88 1 2900 101 96 
4 3 z 15 JUL 88 3 z 3300 109 97 



Appendix I. Contined. 


Obs # Day Hon Yr Total Males Females Calves !Jncls. Rlev. X~axis Y-axis Collar1 Collar2 Collar3 Collar4 Collar5 

-~------------------------------------------------------------------------------------------------------------------------·-····------------------------·----------------------------------------------------*·-------------------------------------­

433 15 JUL 88 1 1800 110 109 
434 15 JUL 88 1 0 1800 109 109 150.340 
435 15 JUL 88 4 z 2 3500 117 98 
m 15 JUL 88 8 5 3' 2700 119 98 
437 15 JUL 88 1 1 3500 119 98 
438 15 JUL 88 1 4 3 3800 119 98 
439 15 JUL 88 6 4 2 3000 120 99 
440 15 JUL 88 15 5 I 1 8 2800 112 106 
HI 15 JUL 88 32 32 2600 114 110 
442 15 JUL 88 1 1 2300 1lT 111 
443 15 JUL 88 10 10 1900 118 112 151.530 
444 15 JUL 88 1 1 1800 120 114 
445 15 JUL 88 1 1600 118 114 
446 15 JUL 88 5 4 2200 115 114 151.060 
447 15 JUL 88 12 8 4 3400 99 84 
448 15 JUL 88 29 9 11 3300 104 84 150.860 
449 15 JUL 88 1 1 2000 107 82 150.520 
450 18 JUL 88 6 3 3 2100 125 90 150.1TO 150".020 
451 18 JUL 88 3 3 1100 122 90 
452 18 JUL 88 12 10 3200 111 105 
453 18 JUL 88 2 2 noo 121 108 
454 18 JUL 88 3 3 zzoo 123 117 
455 18 JUL 88 75 75 2100 IZZ 117 
456 18 JUL 88 32 3Z 2300 125 119 
457 18 JUL 88 14 14 Z800 1Z4 117 
458 18 JUL 88 I 1 2?00 123 115 
459 18 JUL 88 3 3 2100 122 114 
460 18 JUL 88 1 1 2100 122 114 151.360 
461 24 AUG 88 1 1 3ZOO 100 88 
462 24 AUG 88 5 1 4 ZTOO 100 85 151.625 
463 24 AUG 88 4 2 2 1200 85 90 150.860 
464 24 AUG 88 4 3 1 2550 94 90 150.020 
465 24 AUG 88 1 1 1900 88 102 150.520 
466 24 AUG 88 2 2 2100 9? 111 151.060 
467 24 AUG 88 1 1 2100 97 116 
468 24 AUG 88 2 1 2500 115 85 151.304 
469 24 AUG 88 1 1 2000 117 19 150.310 
47 0 26 AUG 88 13 2 z 9 1500 91 101 
411 26 AUG 88 16 9 3 1500 91 100 151.080 
472 26 AUG 88 4 2 2 1500 91 100 
413 26 AUG 88 2 2 2000 113 111 
414 26 AUG 88 9 9 2100 104 113 
m 26 AUG 88 5 5 2000 116 113 
476 26 AUG 88 4 4 2000 115 114 151.530 
m 26 AUG 88 20 6 6 2800 91 91 
478 26 AUG 88 1 1 1250 89 93 150.110 
479 30 AUG 88 3 2 1 1100 110 64 150 .no 
480 30 AUG 88 1 1 ? 2400 97 123 150.340 
481 30 AUG 88 1 1 ? 2300 96 122 151.360 MORTALITY MODE - ASSUMED DHAD 
48Z 31 AUG 88 1 1250 48 31 150.240 
483 31 AUG 88 7 7 1400 80 18 
484 31 AUG 88 4 3 1300 80 83 
485 21 SRP 88 2 z 1300 99 91 
486 21 SEP 88 1 1300 97 98 151.530 



~.p9sn-:iix I· Continued. 

Ots t Day Jon Yr Total Kales Feaales Calves Uacls. llev. l·aris Y-a1i1 Collarl CollarZ Collar3 Collar4 CollarS 
----------·-----------------------·--------------------------·----------------------------------------------------------·· ·-------------------------------------------------·------------·-----------------------------·---------------------------­
~87 21 SEP 88 zz 13 9 1100 94 102 
i38 :I SRP 88 5 1 3 1 1700 101 109 
; 8 9 21 SEP 88 11 4 4 3 1600 106 110 151.060 
490 21 SEP 88 z 2 1600 10? 111 
491 21 SEP 88 2 2 1600 105 112 
492 21 SEP 88 10 5 5 1600 101 110 
I Q~ 
1.,; Zl SEP 88 9 4 5 noo 104 111 
494 21 SEP 88 18 6 12 1500 102 1U 
m 21 SEP 88 1 1 2500 144 88 151.080 
496 U SEP 88 2 2 2500 13 ?6 
07 11 BEP 88 1 1300 81 81 150.%40 
~98 21 SEP 88 2 2 1300 90 82 

..__ 499 21 ~BP 38 1 1 2000 103 102 
:oo ~1 SEP 88 17 5 T 5 Z?OO t6 91 150.020 

[ 501 
50Z 
503 

22 SBP 38 
22 SEP 88 
22 SBP 98 

2 
11 
2Z 

1 
6 
5 

I 
5 

14 3 

1150 
1700 
uoo 

1Z 
t1 
88 

84 
88 
87 

r· 504 22 SEP 88 3 1 2 1250 86 95 
I 
l 5tl5 22 SBP 88 5 1 z 2 1500 84 102 150.UO 
'--­ 506 2Z SEP 88 lZ 3 6 3 1150 86 104 

507 22 SEP 88 1 1 ? 2500 113 86 151.304 
50S 2Z SEP 88 1 1 ? 2200 112 80 150.860 
509 22 SEP 88 Z5 25 1100 112 82 
~' ('·d·~· 21 SEP 88 1 1 ? zzoo 107 80 151.625 
511 22 SEP 88 1 1 ? 2000 101 18 150.120 
••o
~1~ 22 ~EP SS 31 7 7 5 1Z 1600 104 96 
~it;
•),. v Z2 SEP 88 1 1 1900 105 99 150.170 
514 Z2 SKP 88 26 3 lZ 5 6 1600 107 101 

i :15 ~4 GCT 28 12 4 8 1300 88 89 
'--­ 51€ !4 OCT 88 1 1 1250 85 89 151.304 

51? ;4 OCT 88 11 3 1 1 1200 89 85 
(. ,. 
.., 1b 14 OCT 88 36 1! 3 3 18 IZOO 89 86 150.860 150.110 
519 14 OCT 88 11 3 5 3 1%00 86 90 
r:r:r. 
"""'" H OC'!' 88 2 z 1350 87 11 
~ •i!.,.,j. :4 OCT ~8 5 3 1 1600 91 101 
~"'(\
<iW~ot 14 :'CT 88 3 2 1 1600 9Z 102 
5~3 14 :)CT ~8 26 3 19 4 1650 93 101 151.625 

r - 524 U OCT 38 35 6 23 6 1400 104 102 
5Z5 14 OCT 88 11 4 5 z 1400 91 98 
526 14 OCT 88 2 2 1750 90 115 151.060 
527 14 OC7 88 3 3 1600 104 1U 
528 H OCT 88 18 1 9 1 1 1550 104 113 150 .no 
5~9 14 OCT gg 8 8 1800 56 lZl 
~ r,, :· • 
.; "".,.; 14 OC'!' 88 1 1800 91 122 151.530 
~31 14 OCT 88 1 1 1500 102 91 
532 14 OCT 88 7 3 4 1400 l.OZ 91 150.240 
m :4 !)CT 88 4 2 2 1600 109 104 
534 14 OCT 88 4 3 1 1600 106 104 150.310 
m i4 OCT 88 35 35 1500 104 102 
536 !4 OCT 88 9 9 2100 86 103 150.520 
537 14 OCT 88 25 6 19 1100 104 95 151.080 
~~~ 
vvv 14 DCT 88 10 3 5 2 1100 100 115 150.340 ... 
;).j~ ~4 OCT 88 12 1 10 1 1500 99 114 
;10 :4 OCT 38 4 4 1100 102 115 



Apper:dix I, Continued. 


Obs t Day Hon Yr Total Hales Feaales Calves Uncls. Rlev. I-axis Y-axis Collar! Collar2 Collar3 Collar4 CollarS 

-···-----~----·--------·--------------------------------------------------------------------------------------------------------------·------------------------··-------------------------.--------------------------------------------------------­

541 14 OCT 88 11 2 1 1800 99 104 150.020 -- 542 
543 

15 NOV 88 
15 NOV 88 

27 
50 

24 
41 

1500 
1500 

88 
86 

98 
98 

544 15 NOV 88 20 20 1500 86 98 - 545 15 NOV 88 17 17 1500 86 98 .. 546 15 NOV 88 10 10 1650 86 99 
547 15 NOV 88 15 3 9 1850 86 99 

-.. 548 
549 
550 

15 NOV 88 
15 NOV 88 
15 NOV 88 

43 
11 
96 

4 

11 28 9 

39 
11 
48 

1850 
1150 
1300 

81 
81 
88 

99 
100 

95 
551 15 NOV 88 56 3 33 4 16 1300 88 95 

-.. 552 
553 

15 NOV 88 
15 NOV 88 

19 
26 

12 
4 

31 
13 

9 
3 

21 
6 

1150 
135 0 

91 
91 

94 
91 

554 15 NOV 88 lZ 2 5 1 4 1400 88 96 

- 555 
556 

15 NOV 88 
15 NOV 88 

42 
83 

8 
22 

11 
23 

2 
4 

21 
34 

1400 
1400 

88 
90 

96 
97 

557 15 NOV 88 57 7 18 4 28 1450 90 98 

-.. 558 
559 
560 

15 NOV 88 
15 NOV 88 
15 NOV 88 

22 
21 
45 

22 
21 
45 

1450 
HOO 
1350 

91 
92 
93 

98 
98 
91 

561 23 NOV 88 12 1 1 2 2 1400 90 98 -- 562 
563 

23 NOV 88 
13 NOV 88 

148 
14 

18 25 
6 

5 
1 

100 
1 

1450 
1550 

92 
95 

98 151.530 
103 

151.060 

564 23 NOV 88 59 6 23 4 26 1600 95 104 

- 565 23 NOV 88 30 2 4 24 1400 81 9Z - 566 23 NOV 88 2 1 1 1150 T9 96 
567 23 NOV 88 46 u 15 3 16 1200 74 96 
568 23 NOV 88 116 33 3Z 4 47 1150 15 93 150.340 150.520 

.... 569 
570 

23 NOV 88 
23 NOV 88 

5 
16 

4 1 
16 

900 
lZOO 

67 
81 

86 
91 

571 23 NOV 88 44 H 1200 82 91 

- 572 23 NOV 88 14 14 1150 83 91 
111111 573 23 NOV 88 104 104 1150 85 90 

574 23 NOV 88 30 30 1150 84 90 

- 575 23 NOV 88 30 30 1150 85 89 
.... 576 23 NOV 88 166 166 1150 85 89 

577 23 NOV 88 2 2 1200 88 89 

-- 578 
579 

23 NOV 88 
23 NOV 88 

18 
61 3 

18 
64 

1200 
1150 

88 
86 

89 
87 

580 23 NOV 88 1 7 1150 84 88 
581 23 NOV 88 5 5 1200 83 88 -- 582 
583 

23 NOV 88 
23 NOV 88 

34 
20 

6 17 
20 

1300 
1150 

90 
15 

89 
83 

584 23 NOV 88 48 7 35 1150 15 83 

- 585 23 NOV 88 21 6 11 1150 13 84 ... 586 23 NOV 88 30 4 26 1050 73 83 
587 23 NOV 88 59 1 50 1150 73 83 

- 588 23 NOV 88 31 31 1200 T4 83 

- 589 23 NOV 88 87 87 1050 14 81 
590 23 NOV 88 10 10 1000 13 19 USED IN COUNT 

- 591 
592 

23 NOV 88 
23 NOV 88 

9 
9 

9 
9 

1000 
1150 

72 
11 

81 
82 

COUNT 
COUNT ... 593 23 NOV 88 77 77 1150 73 19 COUNT 

594 25 NOV 88 26 13 5 1900 102 101 COUNT 

-



.\~Fendi:.: I. Cc~tinued • 

'bs : Day Hon Yr Total Kales Feaales Calves Uacls. llev. 1-azis Y·azis Collar! Collar2 Collar3 Collar4 CollarS 
---·-··--·-----···---------------------------------~-----------------------------------------------------------------------------·-·------------·-------------------------------------------------------------------·------------------------------­'Q"
~¥~ ~5 NOV 22 1 2 5 1550 102 105 COUIT 
59~ Z5 NOV 88 9 5 4 2000 91 105 COUHT 
~g? 25 NOV 88 Z4 1 13 1 3 1150 93 102 COUNT 
598 ~5 NOV 88 73 13 n 10 i 13 1500 99 100 COUHT 
599 25 NOV 88 3& 1Z 16 3 5 1400 91 12 151.530 COUIT 
600 25 tlOV 88 236 68 1Zl 24 23 1&00 93 91 150.310 COUIIT 
SOl Z5 NOV 88 6 6 1300 90 93 COUNT 
60~ 25 NOV 88 3 1 z 1?00 9Z 90 COUIT 
603 25 NOV 88 3 2 1 1250 18 88 COURT 
604 25 NOV 88 46 11 24 4 7 1400 8Z 92 COUHT 

r 
f 

L 

605 
606 
607 

zs ~ov as 
25 NOV 88 
:5 NOV 88 

53 
Z5 
zz 

18 
9 

u 
8 

9 
8 

5 

u 

1400 
1300 
1250 

81 
90 
88 

91 
86 
86 

151.080 
COUNT 
COUHT 
COUHT 

508 Z5 NOV 88 23 u 1300 .90 8? COUNT 

L 609 
610 
611 

2.5 NOV 88 
25 !lOV 88 
25 NOV 88 

355 
49 
12 

103 

1 

158 

5 

50 

4 

44 
49 
z 

1500 
1300 
1100 

90 
88 
83 

84 
83 
8? 

151.304 150.240 150.860 151.625 COUNT 
COUNT 
COUHT 

612 25 NOV 88 42 18 16 1 7 1100 85 8? 150.020 151..060 COUNT 
613 25 NOV 38 49 4 21 1 11 1200 8Z 86 COUNT 
t!1 25 NOV 88 65 zo 39 3 3 uoo 80 85 COUNT 
m Z5 liOV 88 111 46 49 10 6 uoo 19 85 COUHT 
il16 Z5 NOV 88 1? 11 1150 18 84 COUNT 
m 25 MOV 8& 29 Zl 1350 80 84 COUHT 
618 15 NOV 88 3 z 1 1000 16 88 coon 
tiB ~5 NOV 88 8 1 4 3 1150 16 83 COUNT 
•nnCt,u ~5 NOV 88 16 4 11 1 1250 14 82 COUNT 
m Z5 NOV ~8 20 1 16 3 1%50 73 81 COUHT 
622 25 i!OV 88 11 11 1350 13 80 COUNT 
623 25 NOV 88 z 2 1100 72 81 COUNT 

---·­ 6~'

" 25 N·)V 88 Z9 29 900 to 81 COUNT 
6Z5 Z5 NOV 88 4 3 800 n 86 COUHT 

i 

' 626 2z NOV 88 9 5 4 1750 90 10? COUNT 
L 627 25 NOV 88 33 5 Z8 1100 88 103 COUMT 

622 Z5 l!')V 88 1 5 2 1800 90 106 COUNT 
629 Z5 ~0'/ 88 10 5 2 3 uoo 88 105 COUNT 
63C 2~ ~;ov 88 24 2 ' 2 13 1850 8? 104 coun 
631 ~6 NOV ~8 51 14 Z9 5 9 1400 T6 95 COUNT 
632 26 NOV 88 5 3 1 1 1100 15 14 COUHT 

(.__ 
633 
634 

26 NOV 88 
26 lWV 88 

17 
12 

4 
4 

1 
5 

3 
2 

3 
1 

1400 
1400 

82 
85 

93 
82 

6H.. 25 KOlf 38 94 39 33 10 u 1900 .84 " 636 26 NOV 88 19 19 1700 8Z 81 
637 26 llOV 88 1 4 3 1500 83 81 
638 Z6 !IOV 88 Z3 T 10 4 z 1800 83 19 
639 26 NOV 88 28 6 6 11 2400 94 85 COUIT 
640 12 DEC 88 154 18 2 134 1600 lOT 116 150.340 151.304 
641 12 DEC 88 8 3 5 1500 106 114 
~42 12 DEC 88 96 5 1 90 1500 103 114 150.110 
643 12 DEC 88 54 lZ 42 1500 101 112 
644 12 DBC 88 8 2 6 1500 101 112 
645 12 DEC 88 95 11 78 1400 99 llZ 
64€ Z DEC R8 35 34 1800 10? 114 151.080 
w 2 DEC 88 11 z 9 1800 107 llZ 
W' ~ L'EC 88 41 41 1600 106 112 



--------------------------------------------------------------------------------------------------------------------------

Appendir I. Con tined. 

Obs t Day Mon Yr Total Kales Feaales Calves Uncls. Blev. 1-a:is Y-aris Collar! CollarZ Collar3 Collar4 Go llar5 

-----------------------------------------------------------------------------------------------------------------------·-· 6 4 'l !Z DEC 38 52 52 1100 101 112 
65:) 12 DBC 88 110 Z2 81 1600 106 110 150.520 
651 12 DBC 88 25 4 20 1700 106 110 150.310 
652 12 DEC 88 67 61 1900 110 110 
65:! 12 DRC 88 82 11 70 1500 94 100 151.625 151.530 
654 12 DEC 88 HO 139 1400 87 90 150.120 
655 12 DRC 88 1Z 4 8 1400 88 91 
656 12 DEC 88 27 8 19 1400 82 83 151.060 
657 12 DEC 88 20 20 1300 80 83 150.240 
658 12 DEC 88 52 51 1300 90 11 150.860 
659 12 DRC 88 10 10 1400 88 17 
660 12 DEC 88 6 6 1400 88 73 
661 lZ DEC 88 1 1 1400 109 91 150.020 
662 12 FEB 89 95 1 94 3000 . 95 72 150.310 
663 12 FEB 89 18 2 2 z 12 zooo 86 100 151.060 
664 12 FRB 89 177 3 114 3100 96 84 151.625 150.020 150.1?0 
665 12 FEB 89 19 19 3400 91 85 
666 12 FBB 89 25 2 u 2600 110 99 150.120 150·. 340 
661 12 FEB 89 9 1 8 2000 118 110 150.520 
668 12 FEB 89 11 1 10 1900 111 112 150.860 
669 12 FEB 89 62 1 61 2500 117 111 151.080 
610 12 FEB 89 1 1 ? 2300 118 107 161.304 
671 12 FEB 89 9 9 tlOO 118 109 
6?2 12 FEB 89 18 18 2000 118 111 
m 1Z FEB 89 41 41 &500 124 uo 151.571 
674 12 FBB 89 11 2 9 1?50 80 UB 150.240 151.530 
675 10 MAR 89 25 Z4 zooo 114 111 151.511 
6?6 10 MAR 89 28 28 2300 117 liZ 
617 10 HAR 89 10 10 2400 111 109 
6?8 10 MAR 89 15 15 1950 108 109 
679 10 MAR 89 3 3 2100 109 111 
680 10 MAR 89 63 63 1300 121 119 
681 11 MAR 89 118 11? 2500 104 96 150.UO 
682 11 MAR 89 16 15 1400 102 97 150.340 
683 11 MAR 89 31 3? 2800 110 99 
684 11 MAR 89 42 41 2100 llt 100 151.304 
685 11 MAR 89 18 17 ZZOD 112 100 151.080 
686 11 MAR 89 9 8 Z200 115 99 150.860 
687 11 MAR 89 40 39 3600 99 14 151.625 
688 11 MAR 89 23 zz 3000 96 ?5 150.110 
689 11 MAR 89 186 185 2100 91 83 150.020 
690 11 MAR 89 10 10 2050 94 83 
691 11 MAR 89 182 181 2400 94 80 150.310 
692 11 MAR 89 26 26 2300 93 81 
693 11 MAR 89 26 25 2300 92 89 151.060 
694 11 MAR 89 334 333 1000 1Z9 118 150.5ZO 
695 11 MAR 89 29 29 2000 83 18 
696 11 HAR 89 15 15 1350 79 131 151.530 150.%40 
69? U APR 89 1 2100 94 84 151.625 MORTALITY MODE - POACHED 
698 12 APR 89 21 20 1350 gz 93 150.110 
699 1Z APR 89 25 Z5 1350 98 98 
700 12 APR 89 7 6 1600 103 100 151.060 
101 12 APR 89 1 6 1950 105 105 151.304 
702 12 APR 89 9 8 1?00 104 104 150.860 



'!'I"'IH"!•1i <I ; 
~· !J ::J ... ,. '"" .. A .;.. I 

:?ontinued, 

Jbs : Day Mon Yr Total Kales Peaales CalYeB Uncls. !lev. l·&Iia Y·atis Collar1 Collar% Collar3 Collar4 CollarS 
-------------------------·-------···-··----·------------------------------··--·--------------------------------·---------­---------···------------------------······---------------------··--------·-------------~---------------------------------703 12 APR 89 4 1 3 1550 104 101 150. uo 
"~I;v; 12 APR 89 1 1 ? 1100 104 100 150.310 
~~~ 
''•¥ :2 APR 89 15 1 14 noo 111 96 151.080 
?06 1~ APR 89 5 1 4 1550 106 90 150.020 
707 ~2 APR 89 zo 1 19 1?00 119 119 150.5ZO 
"'08 1~ APR 89 1 1 ? 1500 113 1U 150.340 
709 12 APR 89 1 1 ? %600 125 119 151. 5?1 
"1 {,
!l\.! l~ APR 39 18 & 16 900 65 105 151.530 150.240 
7ll 10 MAY 89 5 z 1 z 1050 11 uo 150.340 
71::. 10 KAY 89 1 1 ? 2600 102 81 150.5ZO 
713 10 MAY 89 13 10 3 1500 106 92 150.310 
?14 10 MAY 89 2 2 uoo 118 98 150.860 
7!5 10 HAY 89 1 1 2600 114 91 151.304 
7' ~~ 
" 10 HAY 89 3 3 1600 113 85 

[ 
0 I~.,, 
718 

10 MAY 89 
10 MAY 89 

8 
u 

& 
5 

2 
5 

4 
u 

3100 
3100 

116 
117 

99 
98 150' 120 

719 10 MAY 89 16 14 2 1600 111 90 150.020 
l11'f•, 
1"'1.1 10 HAY 89 ( 3 1 1650 llT 91 
7ZI 10 KAY 89 11 9 z 1650 111 91 
722 10 liAY S9 9 1 8 noo lOT 98 151.080 
'~" ."" 
~24 

:0 MAY 89 
10 MAY 89 

3 
6 

3 
6 

1750 
650 

?Z 
54 

89 
109 

150.%40 
151.530 

"1'.... 
726 

!0 MAY 89 
24 HAY 89 

9 
. 8 

9 
4 ( 

800 
3300 

69 
lOT 

123 
95 

151.060 

727 Z4 KAY 89 ~ 1 1 3300 106 94 
7%8 24 MAY 89 2 1 1 3100 104 91 
729 Z4 I!A? 89 ' 1 1 3200 108 99 
130 24 MAY 89 2%6 lU 86 16 2500 lU 102 150.860 151.304 
7 3 1 ~4 HAY 89 2 1 1 3200 111 98 
71~ 
-~ 24 MAY 89 a 1 1 JSOO 109 91 

O•o 
IJ.) 24 MAY 89 2 1 1 3100 lZO 99 
734 24 ~AY 89 3 3 uoo 113 103 

I 
'--· i35 24 KAY 89 U3 llT 81 15 1100 111 104 150. uo 

736 24 MAY 89 2 1 1 3000 116 99 
737 24 HAY 89 5 3 z uoo 114 100 
732 24 HAY 89 8 4 4 2100 115 96 
739 24 HAY 89 8 6 2 1400 101 91 150.310 
740 Z4 MAY 89 8 4 4 3100 114 95 
741 24 HAY 89 6 4 2 Z300 111 8Z 150.170 
742 24 MAY 89 4 2 z 3000 113 18 
743 Z4 MAY 89 18 10 8 3300 104 86 
744 24 HAY 89 ( 4 1350 99 96 150.080 
745 24 MAY 89 8 4 4 3500 98 78 
746 24 MAY 89 6 3 3 3000 100 T5 
?41 24 MAY 89 3 2 1 3200 100 10 
748 Z5 HAY 89 11 6 5 2100 114 100 150.020 
?B ~5 HAY 29 103 51 34 u 1750 110 103 
750 25 l!AY 89 63 35 u 1 lTOO lOT 103 
751 Z5 MAY gg 1 1 3300 103 86 150.520 
?52 25 HAY 89 6 3 3 3000 114 110 
753 25 MAY 89 1 7 850 6Z 105 
751, ~5 MAY 89 1 1 900 62 108 151.530 



----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

Appe~~iz II. Observat:Jns of Ki~buck caribou by month and by year, southwest Alaska, September 1985 - Hav 1989. 

Su111man - Years 1985-1989 
----------------------------------------------------------···--------------------------------------­.----M·---------------------------------------------------------------------------------------------­

Total Hales Females Calves Unclas. Groups Avg Size S.D. Avg Blev S.D. 
-----·-----------------------------------------------------------------------------------------------

Jan mo 53 132 2? 1038 11 114 120 2206 588 

Feb 1879 55 42 6 1?76 43 44 63 2440 584 

Mar 2095 57 31 2 ;2005 44 48 64 Z206 755 

Apr 743 20 42 2 619 52 H 19 1500 499 

May 1667 86 761 471 349 153 11 21 2365 803 

Jun 375 21 137 114 103 30 13 18 2294 521 

Jul 1153 298 289 186 380 97 1Z 14 2577 556 

Aug 205 55 47 26 77 38 5 6 2141 479 

Sep 650 167 219 82 182 82 8 9 1861 458 

Oct 1152 192 525 78 357 49 Z( 33 1383 193 

Nov 4444 755 1382 312 1995 123 36 46 1356 235 

Dec 2021 279 454 54 1234 32 63 5? 1600 238 


-----------------------------·--------·------------------------------------------------------------­
Total 17634 2038 4061 1360 10175 154 

Su1111ary - Year 1985 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Total Males Females Calves Unclas. Groups Avg She s.n. Avg Blev S.D. 

Jan 0 0 0 0 0 0 0 0 0 0 

Feb 0 0 0 0 0 0 0 0 0 0 

Mar 0 0 0 0 0 0 0 0 0 0 

Apr 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 

Sep 59 19 8 3 29 8 ? 8 2085 215 

Oct 0 0 0 0 0 0 0 0 0 0 

Nov 0 0 0 0 0 0 0 0 0 0 

Dec 0 0 0 0 0 0 0 0 0 0 


---------------------------------~------------------------------------·-----------------------------
Total 59 19 29 

Summary - Year 1986 
------------------------------------------------------------------------·--------------------------­

Total Males Females Calves Unclas. Groups Avg She S.D. Avg Blev S.D. 
--------------------------------·-·-----------------------------------------------------------------

Jan 0 0 0 0 0 0 0 0 0 0 

Feb 5? z 7 2 46 2 29 18 2268 4?4 

Mar 96 1 2 0 93 2 48 45 2008 44 

Apr 98 2 4 2 90 6 16 11 21?1 5?4 

May 124 6 59 40 19 22 6 5 2854 ?43 

Jun 56 10 25 11 10 11 5 5 1984 482 

Jul 62 3 4 10 45 4 16 11 2H2 13? 

Au~ 93 25 12 9 41 14 ? 1 2358 206 

Sep 188 61 16 15 96 2? ? 8 2262 449 

Oct !60 0 0 160 1 160 0 1600 0 

Nov 0 0 0 0 0 0 0 0 0 0 

Der: 0 u 0 0 0 0 0 0 0 0 


--~-------------------------------------------------------------------------------------------------··---------------------···----------------------------·---------------------------------------------
Totai 934 110 129 89 606 89 



~==e~~~x ~=· ~ontinued. 

3u~nrr - :ear 1987 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

ictal Kales Fe1ales Calves Unclas. Groups Avg She S.D. Avg Blev S.D. 

------------------------------------··-------------------------------------------------------------­

L 

, ~r. 0 0 0 0 0 0 0 0 0 0 
~ ~!} 441 3 0 0 

) 

438 5 88 99 19Z4 346 
~~ar 391 zo 1 0 310 5 78 58 Z651 393 
Anr 40Z 3 zz 0 3?T 25 16 Z5 1428 Z53 
~:~:; ~19 z 20 6 91 11 T 8 Z365 914 
·~ ~~ ~16 2 43 36 35 9 13 18 2083 332 
~.·~.i 580 ?5 121 91 Z93 u 14 12 Z6ZO 659 
~t;g 0 0 0 0 0 0 0 0 0 0 
~ec 155 15 89 12 39 11 9 9 1587 Z91 
.-.Gt m U9 410 48 98 u 33 34 1279 118 
:;·)~· 583 95 383 65 40 25 Z3 2T 1354 Z05 
_ec 909 141 444 54 Z?O 10 91 71 1675 29T 

-~-----····-·----------------------------------------------------------------------------------------·--------~-·-----------------------------------------··----------------------p-----------------·---
~·:·;:?.i 081 485 1533 31Z Z051 116 

~3u::arv Year 1988 
-------••*•••w--••-·---•••••••••••••••••••••••••••••••-----••••-•-•••••••••••••••••••••••-----••••••···-----··-----------------------------------------------------------------------------------------­

Total Males Feules Calves Unclas. Groups Avl Size S.D. Avg Blev S.D. 

:an 1250 53 132 Z1 1038 11 114 lZO 2Z06 584 
:ec 885 46 Z3 2 814 Z3 38 58 Z5H 593 
~1!' 353 zo 17 z 314 15 24 Z5 2165 847 
.~cr 108 1Z 5 0 91 T 15 6 1158 564 
~~l v 5i7 50 230 145 15Z TO 8 11 Z63T 90T 
.:un ~03 9 69 61 58 10 zo u 2474 51? 
:j: 511 220 164 85 4Z 51 10 16 Z540 455 .")
Au~ .!~ 30 35 1T 30 24 5 5 19?0 56Z 
~=: 248 T2 106 5Z 18 30 8 9 16?6 345 
..~ct ;o7 63 115 30 99 %1 11 11 1502 Z13 
,1 ••• 

,j,_;,; 
 j86; 660 999 241 1955 98 39 49 1310 Z39 
. ec ::12 138 10 0 964 zz 51 44 1539 150 

~~-------------------------------------------------------------------------------------------------------------------·---------------------------------------------------------------------------------­
~: ·.ll ~527 1313 1905 614 5575 388 

~5ummarv Year 1989 
-------------------··-------------------------------------------------------------------------------­-------------------·-------------------------------------------------------------------------------~ Total Kales Feaales Calves Unclas. Groups Avl She S.D. AVI l!lev S.D. 

:ln 0 0 0 0 0 0 0 0 0 
?~b 196 z z 2 486 13 38 41 ZT66 584 
~-:.r :255 16 11 0 1Z28 22 57 79 1926 686 
.~;;r :3~ 3 11 0 lU 14 10 8 1591 489 
~ar 847 Z8 45Z 280 8T 44 19 47 U08 587 

\.: >n \} 0 0 0 0 0 0 0 0 0 
1.'·...... n 0 0 0 0 0 0 0 0 0 
.~!;~ 0 0 0 0 0 0 0 0 0 
..:.::n 0 0 0 0 0 0 0 0 0 
c~ 0 0 0 0 0 0 0 0 0 

j:w:•:
;t...,, 0 0 0 0 0 0 0 0 0 
". n 0 0 0 0 0 0 0 0 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
.... ;·< 49 416 282 1922 93 



------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ao~endix III. Observations of radio-collared KilbucK caribou. southwest Alaska, March 1987 - Hay 1989. 

Collar frequency - 151.304 Female Captured - 25 March 1987 Hoae range : 1507km sq. N : 38 

Obs t Day Hon Yr Total Hales Females Calves Uncls. Elev. I-axis Y-axis Collar1 Collar2 Collar3 Collar4 Collar5 
106 25 HAR 87 100 100 3100 100 88 151. 304 
107 26 HAR 87 1 1500 92 71 151.304 
108 1 APR 87 1 1200 81 81 151.304 
109 6 APR 87 1 1150 86 98 151.304 
110 7 APR 87 12 11 1650 86 100 151.304 
112 13 APR 87 3 z 1750 86 100 151.304 
118 15 APR 87 8 1 7 1500 83 107 151.304 
124 24 APR 87 9 1 8 1150 82 102 151.304 
137 7 HAY 87 35 1 34 3300 116 99 151.304 
143 15 KAY 87 10 z 7 3200 117 98 151.304 150.120 
150 10 JUN 87 3 1 2 2400 95 89 151.304 
162 9 JUL 87 28 8 8 12 1600 116 82 151.625 151.304 150.860 
172 31 JUL 87 15 2 2 11 4300 99 74 151.304 
201 8 SEP 87 5 5 1400 89 90 151.304 
218 26 OCT 87 109 27 39 10 33 1450 80 83 151.304 
243 16 NOV 87 17 3 13 1 1250 88 82 151.304 
269 16 DEC 87 148 40 94 9 5 1250 83 92 151.304 150.0'ZO 151.6&5 
217 15 JAN 88 157 2 155 1300 87 81 151.304 150.020 
283 21 JAN 88 181 21 53 10 97 1700 92 105 151.304 150.020 
305 29 FEB 88 2 2 2500 108 96 151.304 150.020 
313 22 MAR 88 53 2 51 3800 108 97 151.304 150.020 
329 25 APR 88 l4 I 13 950 68 87 151.304 
33? 16 HAY 88 12 8 4 4100 113 96 151.304 
364 19 HAY 88 69 41 28 3500 108 95 151.080 151.304 150.170 
383 23 HAY 88 19 3 3 13 2300 95 88 151.304 
388 25 HAY 88 43 30 13 ZoOO 95 85 151.304 150.310 
402 17 JUN 88 1 1 1900 110 94 151.304 
427 15 JUL 88 32 21 11 2400 1Z2 89 151.304 
468 24 AUG 88 2 1 2500 115 85 151.304 
507 22 SBP 88 1 1 2500 113 86 151.304 
516 14 OCT 88 1 1 1250 85 89 151.304 
609 25 NOV 88 355 103 158 50 44 1500 90 84 151.304 150.240 150.860 151.625 COUNT 
640 12 DEC 88 154 18 2 134 1600 lOT 116 150.340 151.304 
670 12 FEB 89 1 I 2300 118 101 151.304 
684 11 MAR 89 42 1 41 2100 112 100 151.304 
701 12 APR 89 7 1 6 1950 105 105 151.304 
715 10 HAY 89 1 1 2600 114 97 151.304 
730 24 HAY 89 226 124 86 16 2500 113 102 150.860 151.304 

·-·---------------------------------------------------------··---------------------------------------·-----------------­--------·-·-----------·---·----~------------------~---------------------------------------------------------------------

~olla~ fre~uencr - !51.360 Hale Captured - 13 April 1987 Home range : 1376ka sq. N : 19 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Obs t Day Mon Yr Total Kales Females Calves Uncls. Elev. 1-aiis Y-aiis Collar! Collar2 Collar3 Collar4 Collar5 

114 13 APR 87 100 1 1 98 1500 104 93 151.360 
115 15 APR 67 15 1 14 1750 93 lZO 151.360 
132 24 APR 87 24 1 23 1500 79 9Z 151.3&0 
136 7 KAY 87 9 1 8 1400 91 110 151.360 
149 15 HAY 87 8 1 7 1000 79 101 151.360 
!51 10 JUN 87 6 I 4 2000 91 111 151.360 
158 11 JUN 87 4 1 1500 96 105 151.360 

59 9 JUL 87 4 1 1800 95 120 151.360 
73 31 JUL 87 1 1 1500 91 111 15 L 360 



------------------------------------------------------------------------------------------------------------------------
r-­

L 

[ 


.~~pena1x .II, Contined • 

Zl5 :1 SEP 87 I 1 1750 91 lZl 151.360 
~~9 16 NOV 87 17 t 5 3 1100 78 90 151.360 
~70 16 DEC 87 3 1 2 1000 84 100 151.360 
~80 ;: JAN 88 19 6 11 2 ZlOO 93 7Z 151.360 
&~4 ~1 JAN 88 13 2 71 3200 n 12 151.080 151.360 
300 29 FEB 88 Z2 2 1 19 2700 96 73 151.360 150. Z40 
;zo 2~ MAR 88 Z8 2 5 2 u 3000 96 91 151.360 
330 ~ MAY 88 1 1 1750 TZ 88 151.360 
!q 18 JUL 88 1 1 uoo 12Z 114 151.360 
481 ~0 AUG 88 1 ? 2300 96 1U 151.360 MORTALITY KODB • ASSUKBD DBAD 

-------·-------------------------------------------------------···------------------------~-----··----------------------

Cellar frequency - 150.120 Fe1ale Captured - 15 April 198? Hole range : 10?811 sq. II: U 

----·-------------------------------------------------------------------·---------------------·------------------------­--·-···-····------------------------------------------------------------------------·-----------------------------------Obs 1 Day Hon Yr Total Kales Fe1ales Calves Uncls. Blev. 1-aris Y-aris CollarI Collar2 Collar3 Collar4 CollarS 
! 17 15 APR 87 1Z 1 11 1250 88 92 150.120 
1·)~
lwU Z4 APR 87 1 1 1000 1T 89 150.1%0 

~ ~ 9 ~ MAY 87 z 2 3800 ll5 96 150.120 151.080 

14J 15 MAY 87 10 2 1 7 3200 11? 98 151.304 150.110 

i.vt.''i'' ID JUN 81 1? 6 6 5 2?00 109 100 150.1ZO 
168 9 JUL 87 9 2 1 6 1850 117 87 150.120 

74 31 JUL 81 9 1 1 T Z400 108 100 150 .uo 
202 8 SEP 8? 3Z 10 6 6 1600 91 102 150.860 151.080 150.120 
w 26 OCT 87 111 10 64 6 31 1400 92 98 uo.no 150.310 
w 16 NOV 8? 65 18 41 6 1300 89 78 150.310 150.110 
268 l6 DBC 87 Z16 43 181 lZ 1600 91 100 150.120 150.310 150.8&0 150.170 
2H 15 JAN 88 311 5 312 2300 104 97 150.860 150.170 150.310 151.6!5 150 .lZO• v 

282 Z1 JAN 88 360 21 30 11 298 2800 95 81 150.860 150.120 150.170 150.310 151.625 
301 Z9 FEB 88 108 1 lOT 2700 96 78 150.120 
:!10 Zl MAR 88 z 2 2600 98 90 150 .uo 151.080 
315 i:2 MAR 88 101 2 98 2900 96 84 150.240 150.120 151.080 
:;38 16 MAY 88 l1 5 5 T &500 112 9? 150 .uo 
~68 19 MAY 38 4 3 1 2300 104 98 150.120 (VITB CALF! 
~08 17 JUN 88 30 10 10 10 3500 109 97 150.120 
~zo :s :uL 88 13 9 4 2800 116 84 150.110 151.080 
m 30 AUG d8 3 2 1 0 1?00 110 64 150.120 
;;1! ~z SEP 88 1 1 uoo 101 78v1' ? 150.1!0 

m 14 OCT 88 18 1 9 1 1550 104 113 150.120 

654 12 DEC 88 140 1 139 1400 8? 90 150.120 

666 12 FHB 89 25 2 u &600 110 99 150.110 150.340 

661 11 MAR 89 118 1 117 2500 104 96 150.120 

7!)3 12 APR 89 4 1 3 1550 104 101 150 .no 

~18 10 MAY 89 22 5 5 12 3100 117 98 150.120 

735 24 MAY 89 Zl3 117 81 15 1?00 112 104 150.120 

------------------·-------·-------------·--------·--------~----------------------------··-------------------------·-·----··-----------------------------------------··----·-------------------------------------------------------·------------­

Collar frequency · 150.860 Fe1ale Captured - 15 April 198? Ho1e range : 1309il sq. II : 19 

------------------------------------------------------------------------------------------------------------·----------­-----····-------------····----------------------------------------------------·-----------------------------------------Obs t Day Mon Yr Total Kales Fe1ales Calves U11cls. !lev. 1-&Iis Y-aris Collar1 Collar! Collar3 Collar4 CollarS 
w 15 .!.PR 8 7 60 3 5T 1300 91 73 150.110 150.860 150.310 
127 Z4 APR 87 11 1 10 1250 88 93 150.860 
1 ., r 
~ ,.: .., 7 MAY 87 9 1 8 1400 82 91 150.8&0 

: 4 5 15 ~AY 87 I 1 1400 88 95 150.860 

~ :' A :o ,':;N e1 7 3 3 1500 98 109 150.860
"' 



------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Appendix III. Continued. 

16l 9 JUL 87 28 8 8 12 1600 116 8Z 151.625 151.304 150.860 
m 31 JUL 87 7 I 6 2400 100 T1 150.860 
202 8 SEP 87 32 20 6 6 1600 92 102 150.860 151.080 150.120 
220 26 OCT 87 100 25 68 7 1250 79 83 150.860 150.170 151.080 
252 16 NOV 87 9 3 4 2 1000 12 76 150.860 
268 16 DEC 87 216 43 161 12 1600 97 100 150.120 150.310 150.860 150.170 
275 15 JAN 88 317 5 312 2300 104 97 150.860 150 .1?0 150.310 151.625 150.120 
282 21 JAN 88 360 21 30 11 298 2800 95 81 150.860 150.120 150.170 150.310 151.625 
311 21 MAR 88 22 1 u 3700 100 83 150.860 
327 25 APR 88 11 1 10 1100 85 90 150.860 
349 16 MAY 88 10 1 9 1400 93 108 150.860 
395 25 MAY 88 1 1 0 6 1800 96 102 150.860 
401 17 JUN 88 40 16 16 8 2200 100 117 150.520 150.860 
448 15 JUL 88 29 9 9 11 3300 104 84 150.860,,. 
463 24 AUG 88 4 2 2 1200 85 90 150.860 
508 22 SEP 88 1 1 2200 112 80 150.860 
518 14 OCT 88 36 12 3 3 18 1200 89 86 150.860 150.170 
609 25 NOV 88 355 103 158 50 44 1500 90 84 151.304 150.240 150.860 151.625 
658 12 DEC 88 52 1 51 1300 90 ?1 150.860 
668 12 FEB 89 11 1 10 1900 117 112 150.860 
686 11 MAR 89 9 1 8 2200 115 99 150.860 
102 12 APR 89 9 1 8 1100 104 104 150.860 
714 10 MAY 89 2 2 2600 118 98 150.860 
730 24 MAY 89 226 124 86 16 2500 113 102 150.860 151.304 

·----------------------------------------------------------------------------------------------------------------------­

Collar frequency - 150.170 Feaale Captured - 15 April 1987 Ho1e range - 1Z42ka sq. N : 29 

Obs J Day Mon Yr Total Males Females Calves Uncls. Elev. 1-axis Y-axis Collar! Col! ad Collar3 Collar4 CollarS 
119 15 APR 87 60 3 57 1300 91 13 150.1?0 150.860 150.310 
126 24 APR 87 1 1 1000 18 84 150.110 
134 1 MAY 81 13 2 11 1150 84 89 150.020 150.170 
147 15 MAY 81 11 1 9 2000 109 73 150.170 
153 10 JUN 87 1 1 3000 108 95 150.110 
163 9 JUL 87 18 2 2 14 2600 114 79 150.110 
1?6 31 JUL 81 4 2 2 2800 96 75 150.170 
203 8 SEP 87 13 11 2 1650 89 102 150.1?0 
220 26 OCT 81 100 25 68 1 1250 79 83 150.860 150.170 151.080 
239 16 NOV 87 17 4 11 2 900 11 8? 150.110 
268 16 ORC 87 216 43 161 12 1600 97 100 150.UO 150.310 150.860 150.170 
275 15 JAN 88 317 5 312 2300 104 9? 150.860 150.170 150.310 151. 625 150.120 
282 27 JAN 88 360 21 30 11 298 2800 95 81 150.860 150.120 150.170 150.310 151.625 
303 29 FEB 88 188 1 3 184 3300 100 73 151.080 151.625 151.530 150.170 
309 21 MAR 88 36 1 2 33 2400 94 85 150.5%0 150.310 150.170 
328 25 APR 88 17 1 16 2000 91 89 150.110 
341 16 KAY 88 6 4 2 3500 107 95 150.110 
364 19 MAY 88 69 41 28 3500 108 95 151.080 151.304 150.110 
389 25 MAY 88 35 13 13 9 2600 99 92 150.170 
404 17 JUN 88 1 1 0 1500 107 93 150.170 
450 18 JUL 88 6 3 2100 125 90 150.170 150.020 
478 26 AUG 88 1 1 1250 89 93 150.110 
513 22 SEP 88 1 1 1900 105 99 150.110 
518 14 OCT 88 36 12 3 18 1200 89 86 150.860 150.170 
642 12 DRC 88 96 5 1 90 1500 103 114 150.170 
564 12 FEB 8 9 177 3 174 3100 96 84 151.625 150.020 150.170 



------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

,;pp=ndi:i: ~IIf Continued. 

osa 11 MAR 89 23 1 22 3000 96 75 150.110 
tQ~.., 12 APR 89 u 1 20 1350 92 93 150.110 

~41 24 llAY 89 6 4 2 2300 111 8Z 150.110 

---·-------···--------------~-----------------------------------------------------------------------------------------------~-------------------------------------------------------------------------------------------------------------------

~ollar frequency - 150.310 Feule Captured • 15 April 1981 Ho1e range : 744ka sq. N : 30 
--------·--------------------------------------------------------------------------------------------------------------­-·--·-----·---·-··-------------···--·----------------------------------------------------------------------------------­)bs t Day Mon Yr Total Hales Fe1ales Calves Uncls. · llev. l·a1is Y·a1is Collar! Collar% Collar3 Collar4 CollarS 

119 15 APR 87 60 3 51 1300 91 13 150.110 150.860 150.310 
i28 24 APR 81 1 1 zzoo 91 87 150.310 
p•; 7 MAY 81 1 1 	 1350 89 85 150.310"" 

I ~ 	
148 15 MAY 87 1 1 2500 95 19 150.310 
i57 11 JUN 81 11 6 6 5 zooo 109 108 150.310L 

l 
:c7 9 JUL 81 19 6 6 1 2000 111 18 150.310 

:77 31 JUL 8? 3 2 1 3000 112 74 150.310 

204 8 SBP 87 1 1 U50 110 81 150.310 

219 26 OCT 87 111 10 64 6 31 1400 92 98 150.120 150.310 
m 16 NOV 81 65 18 n 6 1300 89 18 150.310 150.1ZO r . 	 26~ 16 DEC 81 216 43 161 u 1600 91 100 150 .uo 150.310 150.860 150 .no 

I ........ :E 15 JAN 88 317 5 31Z 2300 104 91 150.860 150.110 150.310 151.625 150.120 
28~ 27 JAN 88 360 Zl 30 11 298 Z800 95 81 150.860 150 .uo 150.110 150.310 151.625 
306 Z9 FBB 88 1 1 Z500 100 85 150.310 
JC!9 21 HAR 88 36 2 33 2400 94 85 150.520 150.310 150.110 
"16 22 HAR 88 13 1 lZ 3200 91 84 150.310 
m 16 HAY 88 8 5 3 3100 99 82 150.310 
m 23 MAY 88 13 1 6 3600 99 84 150.310 
388 Z5 HAY 88 43 30 13 Z600 95 85 151.304 150.310 
403 17 JUN 88 35 15 15 5 1800 111 85 150.310 
43!i 15 JUL 88 15 46 Z9 Z?OO 114 19 151.625 150.310 
m 24 AUG 88 1 1 ? 2000 111 19 150.310 
534 14 CCT 88 4 3 1 1100 106 104 150.310 
600 25 NOV 88 236 68 121 Z4 u 1600 93 91 150.310 COUNT 
€''v' lZ DEC 88 25 4 1 zo noo 106 110 150.310 
66Z 12 FBB 89 95 1 94 3000 15 1Z 150.310 
t:~ 12 MAP. 89 18Z 1 181 2400 94 80 150.310 
'G4 li! APP. 89 1 1 ? 1100 104 100 150.310 
?l ~ 10 MAY 89 13 10 3 1500 106 9Z 150.310 
739 Z4 MAY 89 8 6 2 1400 101 91 150.310 

------------------------------------------------------~-------------------------------------------··----------------·---

Collar frequency - 150.0ZO Feaale Captured · 15 April 1981 Ho1e raaae : 944ka sq. N : 30 
---------------·---------------------------------------------------------------------------------···---···--------------
Obs t Day Mon Yr Total Kales Fe1ales Calves Uacls. llev. I•a1is Y-a1is Collar1 Collar2 Collar3 Collar4 CollarS 

120 15 APR 81 I 1 1500 85 80 150.0ZO 
131 24 APR 87 1 1 8?5 68 80 150.020 
1,.,. 
~.,)"; 7 M.I.Y 81 13 z 11 1150 84 89 150.020 150.110 

!46 15 KAY 8? 8 1 1 lTOO 100 110 150.0ZO 

!55 10 JUN 81 60 Z1 21 18 zooo 115 101 150.020 151.080 

,,~ 

; 0. ~ JUL 87 u 2 2 15 1950 112 86 150.020 

118 31 JUL 81 33 4 4 Z5 3100 115 96 uo.ozo 

20S 8 SBP 81 11 5 6 Z500 109 91 150.020 

~2~ 16 ocr s1 zz 6 16 1000 1Z 15 150.0ZO 

w :6 NOV 87 100 1 85 8 1500 u 83 150.020 
.. ~(j
i,.Vv l6 ~EC 81 148 40 94 9 1Z50 83 9Z 151.304 150.0ZO 151.625 



------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------
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Appendix [II. Continued. 

m 15 JAN 88 157 z 155 1300 8? 81 151.304 150.020 
283 27 JAN 88 181 21 53 10 97 1100 92 105 151.304 150.020 
305 29 FEB 88 z z 2500 108 96 151.304 150.020 
313 22 MAR 88 53 z 51 3800 108 9? 151.304 150.020 
343 16 HAY 88 17 2 2 13 2600 107 100 150.020 
369 19 HAY 88 3 2 1 2700 105 98 150.020 
391 Z5 HAY 88 1 1 ? 3400 100 88 150.020 
406 17 JUN 88 75 Z5 25 25 2700 106 96 151.080 151.SZ5 150.020 
450 18 JUL 88 6 3 3 2100 125 90 150.170 150.020 
464 24 AUG 88 4 3 1 2550 94 90 150.020 
500 21 SEP 88 17 5 7 5 uoo 96 91 150.020 
541 H OCT 88 11 1 7 2 1800 99 104 150.020 
612 25 NOV 88 42 18 16 1 1100 85 87 150.020 151.060 COUNT 
661 12 DEC 88 1 1 1400 109 91 150.020 
664 12 FEB 89 1?7 3 174 3100 96 84 151.625 150.020 150.110 
689 11 MAR 89 186 1 185 2100 97 83 150.020 
706 12 APR 89 5 1 4 1550 106 90 150.020 
719 10 KAY 89 16 14 2 1600 117 90 150.020 
748 25 KAY 89 11 6 2100 114 100 150.020 

-----------------------------------------------·--------------------------------------------------------------------·--· 

Collar frequency - 151.080 Fertale Captured - 15 April 1987 Ho1e range : 178?km sq. N : Z9 
---------------------------------------------------------------------·--------------------------~-----------------------
Obs t Day Hon Yr Total Hales Females Calves Uncls. Elev. I-axis Y-atis Collarl Collar2 Collar3 Collar4 CollarS 

121 15 APR 8? 6 1 5 1000 74 81 151.080 
1Z9 24 APR 87 13 1 12 1500 90 97 151.080 
139 7 KAY 87 2 2 3600 115 96 150.120 151.080 
141 15 MAY 87 5 3 2 3000 113 94 151.080 
155 10 JUN 8? 60 21 Z1 18 2000 115 101 150. ozo 151.080 
160 9 JUL 87 18 2 2 13 3000 110 98 151.080 
179 31 JUL 87 1 1 2000 111 89 151.080 
202 8 SEP 87 32 20 6 6 1600 92 102 150.860 151.080 150.120 
220 26 OCT 87 100 25 68 7 1250 79 83 150.860 150.170 151.080 
257 19 NOV 81 8 4 4 1400 81 94 151.080 
Z12 16 DEC 87 129 19 12 8 30 2000 8Z 108 151.080 
Z14 15 JAN 88 15 1 14 2300 100 84 151.080 
284 27 JAN 88 73 2 71 3200 97 12 151.080 151.360 
303 29 FEB 88 188 3 184 3300 100 13 151.080 151.625 151.530 150.170 
310 21 HAR 88 2 2 2600 96 90 150.120 151.080 
315 22 MAR 88 101 2 98 2900 96 84 150.UO 150.120 151.080 
348 16 MAY 88 1 1 3800 111 91 151.080 
364 19 HAY 88 69 41 28 3500 108 95 151.080 151.304 150.110 
406 17 JUN 88 75 25 25 25 2700 106 96 151.080 151.625 150.020 
420 15 JUL 88 13 9 4 2800 116 84 150.120 151.080 
471 26 AUG 88 16 4 9 3 1500 91 100 151.080 
495 21 SHP 88 1 1 2500 144 88 151.080 
537 14 OCT 88 25 6 19 1700 104 95 151.080 
606 25 HOV 88 25 9 8 8 1300 90 86 151.080 COUNT 
646 12 DEC 88 35 1 34 1800 101 114 151.080 
669 12 FEB 89 62 1 61 2500 117 111 151.080 
685 11 HAR 89 18 l 17 2200 112 100 151.080 
105 12 APR 89 15 1 14 2700 111 96 151.080 
722 10 MAY 89 9 1 8 2?00 107 98 151.080 

-*---···-------·-----------------------------------------------------------------------------------------------·-------­----···-----------·-·------------------------------·----------------------------------------------------------------···­



------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

.~;;-:n:i~ ~ :r ~ :;on tined • 

Cellar !rec~ency - 151.625 Feaale Captured - 15 Apr_il 1987 Boae range : 559ia sq. H : 28 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Obs : Day ~an Yr Total !ales Feaalea Calves Uncls. Blev. 1-a~is Y-aris Collar! Collar! Collar3 Collar4 CollarS 
;~J 15 APR 8? 1 1 1250 89 93 151.6!5 
;•Jj• 
- J 'J 24 APR 81 z 2 1500 96 89 151.625 

13& ? HAY 37 1 1 4100 103 84 151.625 

.44 15 ~AY &1 1 1 3500 104 88 151.625 

: 5 e iU JUN 81 1 1 3000 112 94 151.625 

:sz 9 JUL 81 Z8 8 8 u 1600 116 82 151.625 151.304 150.860 
180 31 JUL 81 2 1 1 3500 98 84 151.625 
~06 8 SRP 81 1 1 2100 101 80 151.625 
:22 26 OCT 81 52 1 41 4 uoo 84 89 151.625 
~53 !9 NOV 81 10 7 48 5 10 1150 85 88 151.625

L 269 16 DEC 87 148 40 94 9 5 U50 83 92 151.304 150.0%0 151.625 
_,..,··~~ 15 JAN 88 31T 5 312 2300 104 n 150.860 150.170 150.310 151.625 150.120 
282 2? JAN 88 360 21 30 11 298 2800 95 81 150.860 150.120 150.1?0 150.310 151.6!5

L .31'v.'I 29 FBB 88 188 1 3 184 3300 100 u 151.080 151.6!5 151.530 150.170 
~lZ Zl MAR 88 1 1 2200 98 81 151.625 
;32 16 MAY 88 3 2 1 3900 105 86 151.625 c· 
~7~ 23 MAY 88 10 5 5 3100 103 8T 151.625! 

I 90 25 HAY 88 1 1 ? 3500 n 85 151.625~ 

406 1? JUN 88 75 25 25 25 2100 106 96 151.080 151.6!5 150.0%0 
m 15 JUL 88 ?5 46 u uoo 114 79 151.625 150.310 
46Z 24 AUG 88 5 1 4 2100 100 85 151.625 
Hu 22 SEP ga 1 1 ? uoo 101 80 151.625 
~i!t;l 14 OCT 88 26 3 19 4 1650 93 101 151.6%5""" 
Sj9 25 NOV 88 355 103 158 50 44 1500 90 84 151.304 150.240 150.860 151.625 COUNT 
653 lZ DEC 88 82 11 1 70 1500 94 100 151.615 151.530 
~64 t2 FRB 89 111 3 174 3100 96 84 151.625 150.020 150.170 
6b" 11 MAR 89 40 1 39 3600 99 14 151.625 
~91 12 APR 89 1 1 uoo 94 84 151.6%5 MORTALITY MODI - POACBID 

~ollsr frequency - 151.530 !ale Captured - 25 Februarr 1988 Ro1e range : 2144ka sq. • : Z1 
•••--••••---•••••••••••••••••~•-••••••••••••••••••-•••••••••--•••w•-•---••••••--••••-••-•••••••••••••••••••••••••••••••• 

0~s f Jar M0n Yr Total Males Feaales Calves Uncls. Kiev. l·aris Y·aris Collar! Collar& Collar3 Collar4 CollarS 
~69 Z5 ::EB &8 235 1 234 2050 91 T6 151.530 
m 26 FEB 88 12 1 11 2000 93 72 151.530

'_,:., 

11\'; 
•w <)y 29 FEB 88 188 1 3 1U 3300 100 73 151.080 151.625 151.5.30 150.110 


J... ~ ~08 21 MAR 88 u 1 Z1 2300 93 T6 151.530 

351 !6 MAY 88 8 8 TZ5 66 109 151.530 

·~ 7..... 19 MAY 88 11 5 6 lZOO 73 101 151.530 

39~ 

~ 

25 HAY S8 5 3 0 2 1650 88 110 151.530 

~ 

400 1? JUN 88 4 1 3 1900 115 116 151.530 
4H BJUL 88 11 8 3 Z400 1%1 114 151.530 
4tl 15 JUL 88 10 10 1900 118 112 151.530 
4 7 6 ~6 AUG 88 4 4 2000 115 114 151.530 
w Z1 SBP 88 1 1 1300 91 98 151.530 
530 14 JCT 88 1 1 1800 96 122 151.530 
562 23 ilOV ij8 148 18 25 5 100 1450 92 98 151.530 151.060 
~99 z5 ~ov 88 36 12 16 3 5 14.00 91 92 151.530 COUNT 
ii53 12 fEC 88 82 11 1 10 1500 94 100 151.625 151.530 
1574 1~ FRS 89 11 2 9 1750 80 128 150.240 151.530 
"96 :1 MAR 89 15 15 1350 n 131 151.530 150.240 

http:151.5.30


------------------------------------------------------------------------------------------------------------------------

Appendix III. Continued. 

710 12 APR 89 18 2 16 900 65 105 151.530 150.240 
724 10 MAY 89 6 6 650 54 109 151.530 
754 25 KAY 89 900 5Z 108 151.530 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Collar frequency - 150.520 Feu.le Captured - 26 February 1988 Hoae range : 1306ia sq. N : 18 
----~------------~----------------------------~-----------------------------------------------------------------------------~-----------·-------~-----------------------------------------------------------------------------------------------
Obs J Day Kon Yr Total Kales Females Calves Uncls. Rlev. I-aris Y-atis Collar! Collar2 Collar3 Collar4 CollarS 

295 26 FEB 88 6 3 2 1 2500 94 86 150.520 
299 29 FRB 88 10 1 9 2300 96 14 150.520 
309 21 MAR 88 36 2 33 2400 94 85 150.5ZO 150.310 150.1?0 
355 16 MAY 88 1 1 2700 112 85 150.520 
358 19 MAY 88 1 1 ? 2700 112 85 150.520 
380 23 KAY 88 2 1 1 3400 112 88 150 .no 
401 1? JUN 88 40 16 16 8 2200 100 111 150.620 150.860 
449 15 JUL 88 1 1 2000 101 82 150.520 
465 24 AUG 88 1 1 1900 88 10! 150.520 
505 22 SEP 88 5 2 2 1500 84 102 150.520 
536 14 OCT 88 9 9 2100 86 103 150.520 
568 23 NOV 88 116 33 32 4 41 1150 15 93 150.340 150.520 
650 12 DEC 88 110 22 1 87 1600 106 110 150.520 
661 12 FBB 89 9 1 8 2000 118 110 150.5!0 
694 11 MAR 89 334 1 333 1000 129 118 150.520 
70? 12 APR 89 20 1 19 1700 119 119 150.520 
712 10 MAY 89 1 1 ? 2600 10! 81 150.520 
751 25 MAY 89 1 1 3300 103 86 150.520 

----------------------------------------------------------------------··-----------------------------------------------­-----·------------------------------------------------------------------------------------------------------------------­

Collar frequency - 150.340 Fe11ale Captured - 25 February 1988 Hoae range : l359ia sq. N : 16 

---------------------·---------------------------------·---------------------------------------------------------·------
Obs I Day Mon Yr Total Males Feaales Calves Uncls. Elev. I-aris Y-aris Collar1 Collar2 Collar3 Collar4 Collar5 

287 25 FRB 88 50 1 2 4? 2600 98 87 150.340 150.240 
318 22 MAR 88 26 1 25 850 61 109 150.340 
323 5 APR 88 26 1 25 1650 61 118 150.340 
326 25 APR 88 20 1 19 750 61 111 150.340 
352 16 MAY 88 24 15 1 8 825 68 109 150.340 
399 25 MAY 88 13 0 13 1050 16 118 150.340 
411 8 JUL 88 1 1100 115 116 150.340 
434 15 JUL 88 1 1 0 1800 109 109 150.340 
480 30 AUG 88 1 1 2400 91 123 150.340 
538 14 OCT 88 10 3 5 2 1100 100 115 150.340 
568 23 NOV 88 116 33 32 4 41 1150 75 93 150.340 150.520 
640 12 DEC 88 154 18 2 134 1600 lOT 116 150.340 151.304 
666 12 FEB 89 25 2 23 2600 110 99 150 .ItO 150.340 
682 11 KAR 89 16 1 15 1400 102 91 150.340 
708 12 APR 89 1 1 1500 113 121 150.340 
711 10 MAY 89 5 2 1 2 1050 n 120 150.340 

------------------------------------------------------------------·-----------------------------------------·----------­-----------------------------------------------------------~------·-------------·-------~------------------------------· 

Colla~ frequency - 150.240 Male Captured - 25 February 1988 Do1e range : 2382k• sq. N : 14 

----------------------------------------------------------------------------------------------------~------------------------------------------------------------·--·-------------------------------------------------------------------------·-
Obs #Day Mon Yr Total Males Females Calves Uncls. !lev. X-axis Y-axis Collar! Collar2 Collar3 Collar4 Collar5 

Z87 25 FEB SS 50 1 2 4? 2600 98 81 150.340 150.240 



~~~:·er.::1:: .:.11. l!ontinuec. 

J:j ~ !J FEB t8 u z 1 19 2100 96 73 151.360 150.240 
~! 15 at !H& 88 101 1 2 98 2900 96 84 160.240 150.120 151.080 
:; 36 ;ti MAY 88 1 1 uoo 80 82 160.240 
,;9: ~~ ~AY 88 10 10 1000 66 76 150.240 
w. ~I AUG 88 1 1 1250 48 31 150.240 
~~': 21 iiBP 88 1 1 1300 8? 8? 150.240 
5J2 14 OCT 88 1 3 4 1400 102 92 150.240 
602 Z5 NOV 88 355 103 158 50 44 1500 90 84 151.304 150.240 150.860 151.625 COUNT 
ti~? l2 DEC 88 20 20 1300 80 83 150.240 

614 U FEB 89 11 2 9 1?50 80 us 150.240 151.530 

m II MAR 89 15 15 1350 79 131 151.530 150.Z40 

710 12 APR 89 18 2 16 900 65 105 151.530 150.240 

723 10 HAY 89 3 3 1150 12 89 150.240 


\ 	 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

• I 

L~ 

[ 
 Collar ire~uency - 151.060 llale Captured • 25 PebruarJ 1988 Boae range : 219411 sq. N : 20 

··----------~·--·----------------~-----------------·------------------------------------------------------------------~--------------~--------------------------------·----------·------------------------------------------------------·-------Obs t ~ay Mon Yr Total Males Pe1ales Calves · Uncls. llev. l-uis J-uis Collar! Collar! Collar3 Collar4 CollarS 

28& Z5 FEB 88 9 1 8 uoo 93 82 151.060\ 
I i :104 29 ~RB 88 11 11 1050 63 80 151.060 ,.__., 

d9 22 MAR 88 12 12 	 450 49 55 151.060 
·:~. 5 APR 88 11 11 300 49 55 151.060 

~2f Z5 APR 88 9 1 8 500 49 55 151.060 

;; 50 !6 MAY 88 1 1 1200 n 120 151.060 

J98 25 HAY 88 4 4 650 72 U7 151.060 

4tl9 11 JUN 88 1 1 ? 2?00 111 113 151.050 


,~' 	
41 ~} BJUL 88 1 1 1600 106 118 151.060 
Hti 15 JU~ 88 5 4 1%00 115 114 151.060 
m 24 AUG 88 2 2 uoo 9T 111 151.060 

••IJ1 

f 
1 	 !89 Zl SEP 88 11 4 4 3 1600 106 110 151.060 
~ ' C?h 14 OCT 88 % 

v ''" 
2 1?50 90 115 151.060 

5t~ 2~ NOV 88 148 18 25 5 100 1450 9% 98 151.530 151.060 
til'' ~5 NOV 88 42 18 16 1 1 1100 85 81 150.020 151.060 COUNT 
656 :2 DBC d8 21 8 19 1400 8% 83 151.060 

t5J 12 FBB 89 18 2 2 2 12 2000 86 100 151.060 

m ll ~AR 89 26 1 Z5 2300 u 89 151.060 

7Q!: i2 APP. 89 7 1 6 1600 103 100 151.060 

i'J lj: iU ~AY 89 9 9 	 800 &9 1U 151.060"'" 

------·--··-----------------·---------------------·------------------------------------------------------------------··­·-----·-·---------···-·-·-----------------------·----------------------------------------------------------------------­

~ulcbatna caribou 
Collar !requency - 150.571 Feaale Captured - 8 April 1986 I : 3 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Ob£ t Day Mon Yr Total !ales Fesales Calves Uncls. llev. 1-aris Y-aris Collarl Collart Collar3 Collar4 CollarS 
~73 lZ FEB 89 41 	 41 t500 U4 ItO 151.571 
m :0 MAR 89 25 !4 tOOO 114 111 151.511 

?09 :2 APR 89 1 ? 2600 us 119 151.571 

---·-·-----------·---------~·-·------------------------·----------------------------------------------------------------···-··----------~--------------------------------------------------------------------------------------------·----------



Appendix IV. 	 Seasonal distribution of caribou groups from the 
Kilbuck herd, southwest Alaska, September 1985 ­
May 1989. 

Map ! •......••....Winter (Oct-Mar) 

Map 2 ••••••••••••• Summer (Jun-Aug) 

Map 3•.•••.••••••• Neonate Calves (mid-May) 



Map l. 	 Winter distribution of caribou g~oups from the Kilbuck herd, southwest Alaska, 1985­
1989. Solid circles represent early winter (Oct-Dec) and open circles represent late 
winter (Jan-Mar). 



Map 2. Summer distribution (Jun-Aug) of caribou groups from the Kilbuck herd, southwest Alaska, 
1986-1989. 



• == 0-5 

• = 6-10 

• = 11-25 

• = 26+ 

...ap 3. Distribution of neonate calves during peak calving (May 10-25) from the Kilbuck caribou 
herd, southwest Alaska, 1986-1989. 



Appendix V. 	 Seasonal distribution and movements of radio­
cell a red caribou from the Kil buck herd, southwest 
Alaska, March 1987 - May 1989. 

Map 

Map 
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Map 

Map 

Map 
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Map 
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Map 

Map 

Map 

Map 

Map 

Map 

Map 

Map 

Map 

Map 

Map 

1 ••••••••••• Winter {Oct-Mar) 

2 ••••••••••• Summer (Jun-Aug) 

3 ••.•••••••• Fa11 ( S e p ) 
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20 ••••••••••• Female 150.571 (Mulchatna Caribou) 



iap 1. 	Winter distribution of radio-collared caribou from the ~ilbuck herd, southwest Alaska, 
March 1987 - May 1989. Solid symbols represent early winter (Oct-Dec) and open symbols 
represent late winter (Jan-Mar). Circles represent females and triangles represent 
males. 



•Map 2. Summer distribution (Jun-Aug) of radio-collared caribou from the Kilbuck herd, southwest 
Alaska, 1987-1989. Circles represent females and triangles represent males • 
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1ap 4. Fall (Sep) distribution of radio-collared caribou from.the Kilbuck herd, southwest 
Alaska, 1987-1989. Circles represent females and triangles represent males. 



1ap 5. Distribution during calving (May) of radio-collared caribou from the Kilbuck herd, 
southwest Alaska, 1987-1989. Circles represent females·and triangles represent males. 
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:ap 6. Movements of adult female 151.304 from the Kilbuck caribou herd, southwest Alaska, March 
1987 - May 1989. 
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Map 7. Movements of adult male 151.360 from the Kilbuck caribou herd, southwest Alaska, April 
1987 - May 1989. 
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1ap 8. Hovements of adult female 150.120 from the Kilbuck caribou herd, southwest Alaska, April 
1987 - May 1989. 
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Map 9. Movements of adult female 150.860 from the Kilbuck caribou herd, southwest Alaska, April 
1987 - May 1989. 
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~ap 10. Movements of adult female 150.170 from the Kilbuck caribou herd, southwest Alaska, 
April 1987 - May 1989. 



•.. 1989 

1988 
5 0 

1987,":Iv: "\ -l I "'H ,, '"' \. I "' .:t.. .,.,. <'\.-"""" ,,.,., \ •"" 
~ap 11. 	 Movements of adult female 150.310 from the Kilbuck ca~ibou herd, southwest Alaska, 


April 1987 - May 1989. 
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Map 12. 	 Movements of adult female 150.020 from the Kilbuck caribou herd, southwest Alaska, 
April 1987 - May 1989. 
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:ap 13. Movements of adult female 151.080 from the Kilbuck car~bou herd, southwest Alaska, 
April 1987 - May 1989. 
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Map 14. Movements of adult female 151.625 from the Kilbuck ca~ibou herd, southwest Alaska, 
April 1987 - 1989. 
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Map 15. Movments of adult male 151.530 from the Kilbuck caribou herd, southwest Alaska, 
February 1988 - May 1989. 
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1ap 16. Movements of adult female 150.520 from the Kilbuck caribou herd, southwest Alaska, 
Pebruary 1988 - May 1989. 
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Map 17. Movements of adult female 150.340 from the Kilbuck caribou herd, southwest Alaska, 
February 1988 - May 1989. 



•
• 

Map 18. Movements of adult male 150.240 from the Kilbuck caribou herd, southwest Alaska, 
February 1988 - 1989. 
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1ap 20. Movements of adult female from the Mulchatna caribou herd located within the Kilbuck.. 
study area. February 1989 - April 1989. (150.571) 
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