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EXECUTIVE SUMMARY 
 
Mountain goats (Oreamnos americanus) have been identified in British Columbia as a species at 
risk1 and are an important management consideration for Canfor in their SFM Plan2. Mountain 
goats are important to British Columbia’s resource managers because British Columbia has the 
largest native population3 out of the nine United States and four Canadian Provinces or 
Territories that are home to goats. 
 
There are currently no specific management regimes in place for this species4.  
 
This strategic plan will assist in addressing current knowledge gaps regarding mountain goats in 
the PG TSA. By designing tactical responses to address knowledge gaps, resource managers will 
be better informed to facilitate and coordinate silviculture activities as well as recreational use in 
areas occupied/used by mountain goats in a manner that best meets the needs of these animals. 
 
The long-term goal for Canfor is to ensure that their operational activities do not impact on 
mountain goat populations by developing conservation measures that protect available habitat. 
 
Key constraints to mountain goat management include: 
 
1. Critical habitats and habitat features required for the goat 
2. Lack of specific management needs 

3. Goats are particularly sensitivities to disturbance 
4. Lack of specific policies to assist managers 
 
Table 1 addresses the above issues and objectives by identifying strategic (knowledge gaps) 
issues, and tactical responses. The tactics are based on personal interviews, available 
information - contained in the annotated bibliography (Appendix 1), other documents9, and the 
authors’ opinions.  
 
This plan (Table 1) is intended to be updated annually, providing a method to track research 
trials, indicating present and future opportunities, and prioritizing projects. 

                                                 
1 BC Ministry of Sustainable Resource Management: 
http://srmapps.gov.bc.ca/apps/eswp/search_process.do;jsessionid=c58a77c1563d4e8d9981c42130533102?searchTy
pe=ANIMAL&nameSpec=mountain+goat&nameType=common&animalGroup=AM&statusType=COSEWIC&sort
Order=SCOMNAME 
2 Wade, B. 2002. Sustainable Forest Management Plan. Canadian Forest Products Ltd. Fort St. James and Prince 
George Operations 
3Johnson, R.L. 1977. Distribution, abundance and management status of mountain goats in North America: 
Proceedings of the First International Mountain Goat Symposium. Washington Dept. of Game, 1-7. Ref., map.    
 
4 Anonymous. 1999.  Managing identified wildlife: procedures and measures Volume 1 BC Ministry of Forests FPC 
guide. 
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GUIDING PRINCIPLES 
 
Species at risk means all species negatively affected by human activities.  
 
This is an umbrella term that encompasses extirpated, endangered, threatened and vulnerable 
species5.  Protection of species at risk means protection to ensure that no further native species 
become extinct as a result of human activities, and that endangered, threatened and vulnerable 
species recover to healthy, self-sustaining population levels using the most efficient, effective 
and fair means possible1.   
 
A species recognized under Canfor’s SFM Plan as requiring particular attention is the mountain 
goat (Oreamnos americanus). While the BC Ministry of Forests offers certain suggestions as to 
how to mitigate negative impacts on mountain goats and their habitat in the PG TSA, there are 
currently no specific management regimes in place for this species6.  
 
Developing workable management techniques is not an easy undertaking as goats do not remain 
within specific boundaries.   The development of a strategic plan would assist in addressing 
current knowledge gaps regarding mountain goats and their movement in the PG TSA. By 
designing tactical responses to address these knowledge gaps, resource managers will be better 
informed to facilitate and coordinate silviculture activities as well as recreational use in areas 
occupied/used by mountain goats in a manner that best meets the needs of these animals. 
 
GOAL STATEMENT   
 
Ensure that operational activities do not impact on mountain goat populations by developing 
conservation measures that protect available habitat. 
 
INTRODUCTION 

“Mountain goats occur throughout much of the Rocky Mountains from the 
49th parallel to the Yukon border, the Cassiar Mountains in north-central 
British Columbia, the Cariboo Mountains of the upper Fraser River system, the 
Purcell, Selkirk and Monashee Mountains of south-east British Columbia and 
the Coast Mountains from the lower Fraser River to the extreme northwest 
portion of the province7.”  

Mountain goats are particularly important to British Columbia’s resource managers because out 
of the nine United States and four Canadian Provinces or Territories that are home to goats, 
British Columbia has the largest native population8.  Figure 1 shows their distribution within the 
Province. 
 

                                                 
5 COSEWIC. December 10, 2002. http://www.speciesatrisk.gc.ca/media/back3_e.cfm 
6 Anonymous. 1999.  Managing identified wildlife: procedures and measures Volume 1 BC Ministry of Forests FPC 
guide 
7 Fish and Wildlife Branch Ministry of Environment August 1979. Preliminary mountain goat management plan for 
British Columbia. 
8Johnson, R.L. 1977. Distribution, abundance and management status of mountain goats in North America: 
Proceedings of the First International Mountain Goat Symposium. Washington Dept. of Game, 1-7. Ref., map.    
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Mountain goats are typically associated with rough, high elevation steep escape terrain. Suitable 
feeding habitat utilized by mountain goats borders this ominous terrain; they rarely move more 
than 400 m from these areas except to visit mineral licks9. They tend to move vertically from high 
elevation summer ranges to lower elevations during winter10.   In summer diet consists of alpine 
and sub-alpine grasses, sedges rushes and forbs. In winter, the grass/forb component of their diet 
is supplemented or even replaced by a variety of shrubs as well as conifers such as Douglas-fir, 
alpine fir, several pine species or juniper11. Mosses and lichens are important for coastal 

populations in winter but are less important for interior populations7. Mountain goats are typically 
sedentary, but rather tenacious toward seasonal ranges, mineral licks, and trails. Natural mineral 
licks provide calcium, manganese, phosphorous and sodium, particularity during the spring and 
early summer, goats rely heavily on these licks to replenish sodium reserves that are flushed from 
the body due to the intake of potassium-rich green spring forage12. Successive generations of goats 

will use the same access corridors and mineral licks7. 
 

 
Figure 1.  Known Mountain Goat Distribution in the PG TSA9  

                                                 
9 Macgregor, W.G.  1977. Status of mountain goats in British Columbia. Proceedings of the International Mountain 
Goat Symposium, 1: 24-28. WR 171  
10 Gilbert, B. and K. Raedeke. 1992. Winter habitat selection of mountain goats in the North  
Tolt and Mine Creek drainages of the north central Cascades. In Bienn. Symp. North. Wild Sheep and Goat Counc., 
J. Emmerich and W. Hepworth (eds.). Wyoming Game and Fish Dep., Thermopolis, WY. 8:305-324.  
11 Fox, J. and C. Smith. 1988. Winter mountain goat diets in southeast Alaska. J. Wildl.  
Manage. 52(2):362-365.  
12 http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/other/species/species-36.htm 

Distribution 
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KEY ISSUES 
 
1. Critical habitats and habitat features 
 
Mountain goat habitat preferences are tied to escape terrain: steep, rocky bluffs and cliffs. These 
areas can only produce limited forage, thus, undisturbed forage sites adjacent to the escape 
terrain are critical. Many wintering goats find forage and thermal cover within open, old growth 
or mature forests. If there is suitable cover nearby, goats may benefit substantially from burned 
or logged openings both during the winter and summer.  
 
2. Management Requirements 

 

The following have been identified as knowledge gaps9: 
• Methods to predict the distribution of the species at landscape level 
• Animal movements within and between seasons 
• Use of corridors by goats in landscape with different road network characteristics.  
• The characteristics of corridors that effectively permit animal movements across landscapes. 
• An understanding of mountain goat distribution and population trends  
 
3. Sensitivities to Disturbance 
 
It has been well documented that goats are particularly sensitive to disturbance from, and 
displacement by, various industrial activities13,14,15,16,17,18,19, but it is not known how resilient 
mountain goats are to relatively quick large-scale habitat modifications20.  
 
4. Current policies 
 
There is currently no regional management strategy in place for goats. Management of mountain 
goats and their associated mineral licks and access trails in BC is limited to the following: 

“Maintain limiting habitats, other than winter range, such as natal areas and escape terrain.” 
Wildlife Habitat Areas (WHA) “should be established in critical habitat areas such as natal areas 
and escape terrain. These areas are expected to be primarily upper slope areas. WHAs will 
generally be 50 ha or smaller.”  

These measures must be applied within a WHA approved for the species: 

                                                 
13 Shackleton, D. 1999. Mountain goat. Pages 197-209 in Hoofed Mammals of British Columbia. 
14 Cote, S.D. 1996. Mountain goat response to helicopter disturbance. Wildl. Soc. Bull. 24 (4): 681-685 
15 Singer, F.J. & J.L. Doherty. 1985. Movements ans habitat use in an unhunted population of mountain goats, 
Oreamnos americanus. Can. Field Nat. 99 (2): 205-217. 
16 Foster, B.R. & E.Y. Rahns. 1983. Mountain goat response to hydroelectric exploration in northwestern British 
Columbia. Environ. Manage. 7(2): 189-197. 
17 Pendergast, B. & J. Bindernagel 1977. The impact of exploration for coal on mountain goats in Northeastern 
British Columbia. Pages 64-68 in W. Samuel and W.G. MacGregor, eds. Proceedings of the First International 
Mountain Goat Symposium, Kalispell, Montana. BC Fish and Wildlife Branch, Victoria, BC 
18 Chadwick, D.H., 1983. A beast the color of winter. Sierra Club Books, San Francisco, California, USA. 
19 Hebert, D.M. & I. McTaggart-Cowan. 1971b. Natural salt licks as a part of the ecolgy of the mountain goat. Can. 
J. Zool. 49: 605-610 
20 Heard, D.  Person. Comm. January 2003. Ministry of Water Land and Air Protection – Prince George, BC 
Doug.Heard@gems7.gov.bc.ca 
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• Natal times are generally between April 15 and July 15. However, times may vary by location. 
MELP should be consulted for location-specific times.  

• Access  
o Do not construct roads unless the district manager and regional fish and wildlife 

manager are satisfied there is no other practicable option and the variance is 
approved by the district manager and regional fish and wildlife manager. 
Deactivate new non-permanent roads after use.  

o Limit road use within natal WHAs during natal times unless variance is approved 
by the district manager and regional fish and wildlife manager.  

• Range  
o Maintain grassland seral stage distribution as specified by regional wildlife and 

range staff. 
• Silviculture 

o Do not use helicopters in the WHA to remove timber during critical times for 
example, birthing times). Consult MELP for appropriate times. 

Winter range is covered by a specific regulation (Section 69) in the Operational Planning 
Regulations.  

Mineral licks and access corridors are not “identified as critical habitats under the IWMS but 
WHA’s have been established around such features based on their importance to mountain 
goats. (Identified Wildlife Management Strategy21).  

The Prince George LRMP does not specifically address mountain goats22. 
 
MEETING SFM CRITERIA  
 
Conservation of species at risk is a key component of the provincial mandate and essential to the 
implementation of Canfor’s 2002 Sustainable Forest Management (SFM) Plan2. This Strategic 
Plan specifically addresses the following strategic objectives and SFM criteria for Canadian 
Forest Products Ltd.: 
 

 Strategic Direction and Initiatives 
 
• Corporate compendium of the best available science 
• Standard system/technology to deliver the best available science 
• Adaptive management system incorporating advances in science and technology within 

operational practices 

Specifically addresses relevant research priority: 

 SFM Values and Objectives 
 
Indicators and targets 
Species at risk 

                                                 
21 http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/other/wild/part2-20.htm#P1609_116320 
22 http://www.for.gov.bc.ca/PGEORGE/DISTRICT/PGEORGE/LRMP/lrmp.html  Chapter 1, page 9, has one 
reference:  "Caribou and goat frequent the mountainous areas." 
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• Knowledge on specific species at risk within operating areas helps to guide prescribed 
activities at the stand level where WLT habitat is concerned. 

 
THE STRATEGIC PLAN 
 
A review of the available scientific and operational knowledge has been conducted (Appendix 1). 
Table 1 presented in this section addresses the above issues and objectives by identifying 
strategic (knowledge gaps) issues, and tactical responses. The tactics are based on personal 
interviews, available information - contained in the annotated bibliography (Appendix 1), other 
documents9, and the authors’ opinions.  
 
This plan is intended to be updated annually thereby facilitating adaptive management by 
providing a method to track research trials, indicating present and future opportunities, and 
prioritizing projects. 
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Table 1.  Outlines tactical responses to strategic issues with regards to mountain goat management for the Prince George, TSA.  Status is intended to be updated annually; (O = Ongoing, I = Initiated, 
C = Completed).  Table last updated March 31, 2003 

Theme Strategic Issue Tactical Response Status Comments 
Location of winter and summer habitat by herd I There has been a study completed for the Robson Valley. 
Mineral licks: 
1. location and use trends  
2. response to human activities 

I and O 
Peace/Williston Fish and Wildlife Compensation 
Program: Ospika Goats and Mineral Licks. 

Corridors:  
1. animal movements within and between seasons 
2. use by goats in landscape with different road network 
characteristics  
3. characteristics that efficiently assist animal movements across 
landscapes  

 

 

Location of natal areas   

Documentation: 
Geographic location (s) of 

mountain goat 
populations in British 

Columbia 

Develop an understanding of mountain goat distribution and 
population trends    

Future estimation of distribution at landscape level   
Integrated Map    

Mountain Goat 
(Oreamnos americanus) 

Management 

Management Tools 
   



Mountain Goats Strategic Plan       March 2003 

University of Northern BC, Mixedwood Ecology and Management Program   
 

7

APPENDIX 1 
Annotated Bibliography For Mountain Goats (Oreamnos americanus)  
 

Journal Articles (organized by date) 
Last updated March 31st, 2003 

 
 
Gross, J.E. 2002. Davies Laboratory, Commonwealth Scientific and Industrial Research 
Organization, Private Mail Bag, Aitkenvale, Queensland, 4814, Australia Journal of 
Mammology,  83(1): 218-228;   February  ISSN: 0022-2372 
 
We used logistic regression to develop habitat models from observation of mountain goats (Oreamnos 
americanus) in alpine habitats near Mt. Evans, Colorado. Mountain goats used areas near escape terrain, 
on moderate slopes, at midelevations, and on southerly exposures more than expected. Habitat models for 
summer, winter, or all-seasons correctly classified 81-83% of observations and incorrectly classified 12-
13% of locations not used by mountain goats. A model based only on distance to escape terrain correctly 
classified 87% of observations and classified 38% of the study area as suitable habitat. Our models 
provide a way to use readily available data and simple techniques to quickly identify suitable habitat over 
large geographical areas. 
 
 
Gross, J.E. 2001. Evaluating effects of an expanding mountain goat population on native bighorn 
sheep: a simulation model of competition and disease. Biological Conservation, 101(2): 171-185. 7 
figs.; 1 table.  ISSN: 0006-3207 
 
[unedited] Biological invasions create serious conservation problems at local to global scales, and 
decisions about their management require evaluation of the likely environmental consequences of an 
expanding population. An expanding population of exotic mountain goats (Oreamnos americanus) 
occupy an area near Rocy Mountain National Park, Colorado, USA (RMNP), an area managed for 
preservation of natural communities and processes. If mountain goats colonized RMNP, they could have 
detrimental impacts on native bighorn sheep (Ovis canadensis) in the Park. A simulation model was used 
to evaluate population-level interactions of these species. Simulated mountain goats and bighorn sheep 
each attained total population sizes of about 950 in the absence of disease or competition. Disease and 
competition resulted in bighorn sheep populations that were an average of 31% (moderate competition) 
and 47% (strong competition) smaller than populations without these influences, while competition 
reduced moutain goat populations by an average of nine percent. Competition was responsible for most (> 
755) of the reduction in average size of bighorn sheep populations, but disease increased variation in 
population size by a factor of five. The combined population-level effects of competition (reduced 
average size) and disease (increased variance) represent a substantial risk to native bighorn sheep 
populations in RMNP.  
 
 
Poole, K.G. & D. Heard 2001. Seasonal habitat use and movements of mountain goats in east 
central British Columbia. Journal of Wildlife Management 
 
 In order to identify the potential for adverse effects of logging on mountain goat (Oreamnos americanus) 
populations, we documented the patterns of forest use by goats and the factors influencing goat habitat 
use. We used a combination of 15 very high frequency (VHF) and 8 global positioning system (GPS) 
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radiocollars to document the distribution and movements of 23 (17 F, 6 M) goats from 1997-99 in the 
mountains surrounding the Robson Valley in eastcentral British Columbia. Our data conformed to 
expectations of how habitat use should reflect differences in adaptive responses between the sexes, in how 
they trade off foraging benefits against predation risk over time. Females were more often in the alpine than 
males, but with less separation in summer. Males used lower elevations than females within all seasons 
monitored, and both sexes were found lower in elevation from evening to dawn compared to daylight hours. 
Females used slopes of similar steepness to males during winter, but used steeper slopes than males (and 
hence areas of greater security) during kidding and summer. Males and a nonproductive young female 
were generally further from escape terrain than females with kids. In the more severe of the 2 
winters, goats used lower elevations, more forested areas and less alpine areas, and used areas with 
greater crown closure. Robson Valley goats appeared to be at relatively low risk from disturbances 
related to logging, because forest use was relatively low and was primarily on high elevation, steep 
slopes where trees were of low commercial value, and goats made little use of low-elevation mineral 
licks. 
 
Doug Heard, Water Land and Air Protection (WLAP) Prince George.  Doug.Heard@gems7.gov.bc.ca 
   
 
Reed, D.F.  2001. A conceptual interference competition model for introduced mountain goats. 
Journal of Wildlife Management, 65(1): 125-128.  1 fig.; 1 table.  ISSN: 0022-541X 
 
The author addressed whether competition was likely to occur between sympatric mountain sheep (Ovis 
canadensis canadensis) and introduced mountain goats (Oreamnos americanus). He examined direct 
interactions between mountain sheep and mountain goats during a study of habitat selection and activity 
patterns for the species from 1981 through 1986. He observed 107 interference interactions; 39 (36.5%) 
resulted in apparent deterrence of sheep from some resources. Then he applied these data to a conceptual 
model of interference competition derived from information from other studies and competition theory. 
The 39 interactions provided an approximate point on a negative effects continuum where negative effects 
are greater for one species than for the other. Introduced or re-introduced wild ungulates potentially raise 
management challenges if their populations continue to increase and their distributions expand.  
 
 
Schullery, P., W., Lee. 2001.  Mountain goats in the greater Yellowstone ecosystem: a prehistoric 
and historical context. Western North American Naturalist, 61(3): 289-307. 1 fig.  ISSN: 1527-0904 
 
[unedited] Because the relatively recent colonization of portions of Yellowstone National Park by 
introduced mountain goats (Oreamnos americanus) from public game lands in Montana raises important 
policy and management questions for the park, it is necessary to understand the prehistoric and early 
historical record of mountain goats in the Greater Yellowstone Ecosystem. We reviewed previous 
paleontological, archeological, and historical studies of goat presence and examined a large body of 
historical material for evidence of goats. Native mountain goat range most closely approached the Greater 
Yellowstone Ecosystem to the west, but no modern authority claims goats were resident in the ecosystem 
in recent centuries. Historical accounts of goat presence in the region prior to 1882 (and thus prior to any 
known introduction of goat by Euro-Americans) are limited to one possible sighting by unreliable 
observers and a few casual mentions of goat presence by people of limited or unknown familiarity with 
the ecosystem. Other early observers in the region specifically stated that goats were not native. Between 
1882 and 1926 other observers and residents agreed that mountain goats were not native to the park, or to 
the larger area around it. It is impossible to prove absolutely that there were no goats in the ecosystem 
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prior to modern introductions, but historical evidence demonstrates that if present, such goats must have 
been exceedingly rare and uncharacteristically unsightable. National Park Service policy relating to exotic 
species developed gradually after the creation of Yellowstone National Park in 1872, moving from a 
general receptivity to introduction of at least some favored nonnative species to a general prohibition on 
all such introductions. Current policy, while disapproving of all nonnative species, seems to reserve 
special efforts at removal of nonnatives for those species that pose the greatest threat to native species and 
ecosystems. Current policy is not helpful in defining the minimum amount of evidence needed to prove a 
species was present or absent, or whether or not an introduced nonnative species is causing sufficient 
harm to justify its removal.   
 
 
Wilson, S.F. & D.M. Shackleton March 2001. Backcountry recreation and mountain goats: a 
proposed research and adaptive management approach.  Wildlife Bulletin No. B-103. Ministry of 
Environment, Lands and Parks, Wildlife Branch, Victoria, BC. 
 
A proposed research and adaptive management plan is presented to study the effects of heli-recreation 
activities on mountain goat populations in south-eastern BC. The plan is based on a review of scientific 
and wildlife management literature, a review of management guidelines in other jurisdictions, discussions 
with wildlife professionals, 3 visits to heli-recreation tenure areas (and discussions with staff), and a 
reconnaissance-level survey for mountain goats. 
 
A few studies were found that specifically examined the effects of disturbance on mountain goats, 
although many studies have examined the responses of other Caprinae. Drawing general conclusions 
about the expected responses of mountain goats to heli-recreation activities based on the available 
literature is difficult because of the variety of methodologies used to study disturbance effects, the large 
number of variables that influence responses, and variation in response among Caprinae species, 
populations, and individuals. In general, studies have concluded that mountain goats respond more 
strongly to disturbance than do other Caprinae, although no comparative studies have been done. 
Helicopters generate the disturbance of greatest concern, while fixed-wing aircraft generate less intense 
responses. Disturbances associated with foot traffic appear to be minimal and can be easily managed. 
 
The issue of disturbance is complex, and we make several suggestions to help deal with this complexity. 
First, the research should focus on helicopter disturbance because, based on the literature, current 
guidelines regarding foot traffic appear adequate. Second, individual variation and multiple causation in 
short-term responses to disturbance should be accommodated in management by defining a “disturbance 
space”, rather than by trying to define a single disturbance-response function. Decisions and guidelines 
should be based on the responses of the most sensitive animals (excluding outliers, as judged by the 
researcher). Third, the study design should focus on factors that are under the control of managers, and 
responses that are directly relevant to the intended outcome of revising management guidelines. Fourth, 
research should be stratified into phases that correspond to spatial and temporal scales of animal 
responses to disturbance. 
 
They suggest that the research be conducted in at least 4 study areas: 2 paired tenure and non-tenure areas, 
that are as similar as possible except for the frequency of helicopter overflights. Responses can be 
measured at 3 distinct spatio-temporal scales: short term acute, medium-term chronic, and long-term 
demographic. Immediate responses to helicopters can be quickly and economically assessed during aerial 
surveys. Collecting additional information on pre- and post-disturbance behaviour is logistically difficult 
and expensive. Medium-term chronic responses (e.g. range abandonment, movement differences) require 
studying radio-collared animals; however, results will probably be confounded by traumatic disturbances 
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related to the capture and collaring of animals. Long-term demographic differences can be assessed by 
detailed annual surveys and analysis of age-class ratios. Much of the information required to refine 
management guidelines, and to address knowledge gaps identified in our literature review, can be 
collected during detailed aerial surveys.  
 
Results of the research, and implications for management, should be reviewed annually and guidelines 
updated as required. Also, the opportunity should be taken to link BC’s efforts with federal legislation 
governing all aircraft activities in wildlife areas. 
 
 
Demarchi, M.W., S.R., Johnson, G. F., Searing. 2000. Distribution and abundance of mountain 
goats Oreamnos americanus, in west central British Columbia. Canadian Field-Naturalist, 114 (2): 
301-306.   ISSN: 0008-3550     
 
During autumn 1996 and 1997, we surveyed eight inventory blocks covering 6,427 km² in west-central 
British Columbia for mountain goats (Oreamnos americanus) and estimated that a minimum of 2,272 
individuals occupied the area. Totals were not adjusted for sightability. For areas above the minimum 
elevations of goat sightings, the overall population density was 0.70 goats ù km-2. Mountain goats 
occurred in groups of 1-33 animals and at elevations ranging from 500 to 2,050 m. Most (87.3%) were 
observed in alpine or cliff areas, but many (10.7%) were observed in timbered areas, especially near the 
coast. The present mountain goat population appears healthy, but expanding forestry operations in 
mountain goat habitat and increased road access will necessitate more refined management in the near 
future. 
 
 
Tully, Robert J. 1997.  Movers and shakers. Colorado Outdoors,  46(6): 21-24.  ISSN: 0010-1699 
 
The author discusses the practice of moving wild animals from one location to another in an effort to 
restore extirpated populations, provide food for humans, provide better forage for the wildlife, expand 
species' range, increase a population, stimulate reproduction, or eliminate or reduce property damage. The 
effects of such moves involving pronghorns, desert bighorns, Rocky Mountain bighorns, Rocky Mountain 
goats, and moose are described.  
 
 
Cote, S.D. 1996. Mountain goat responses to helicopter disturbance. Wildlife Society Bulletin. 
24:681-685. 
 
Mountain goat (Oreamnos americanus) responses to helicopter traffic were investigated at Caw Ridge 
(Alberta) from June to August 1995. A population of 109 marked individuals inhabited the ridge 
during the study. As measured by their overt responses, mountain goats were disturbed by 58% of the 
flights and were more adversely affected when helicopters flew within 500 m. Eighty-five percent of 
flights within 500 m caused the goats to move >100 m; 9% of the flights >1,500 m away caused the 
goats to move similar distances. Helicopter visibility and height above ground, number of goats in 
the group, group type (bachelor or nursery), and behavior of groups just prior to helicopter flights did 
not appear to influence reactions of goats to helicopters. Helicopter flights caused the disintegration of 
social groups on >_5 occasions and resulted in 1 case of severe injury to an adult female. Based on these 
observations, restriction of helicopter flights within 2 km of alpine areas and cliffs that support 
mountain goat populations is recommended. 
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Hutchins, M 1995.  Olympic mountain goat controversy continues. Conservation Biology, 9(5): 
1324-1326, ISSN: 0888-8892  
 
I have followed with great interest the continuing debate over the fate of the Olympic Mountain goats 
(Anunsen & Anunsen, 1993; Scheffer 1993a, 1993b; Lyman 1994). Although the authors raise some 
interesting points about the role of science in park management, one key element that seems to be missing in 
the current discussion is common sense. I feel qualified to comment on this issue because I studied the 
behavioral ecology of the Olympic mountain goat population for nearly five years (Hutchins 1984) and 
have written several of the popular articles (Hutchins & Stevens 1981; Hutchins 1986; Sleeper & Hutchins 
1989) that Lyman (1994) characterizes as "part of the media blitz aimed at goat removal." 
 
I believe that all possible explanations should be thoroughly investigated. The object of science should be 
to seek the truth, not to support a particular ethical or political position (Brownowski 1956; Scheffer 1967). 
Thus, I agree with Anunsen and Anunsen (1993) and Lyman (1994) that the possibility that mountain 
goats once lived on the Olympic Peninsula should be seriously considered. I also believe, however, that given 
the evidence that we currently possess, it is clear that the onus of proof is on the opponents of goat 
removal and not on the U.S. National Park Service. Scheffer (1993a) provides an excellent review of the 
evidence supporting the historical absence of goats from the region, including (1) the long-term isolation 
of the Olympic Mountains by salt water on three sides and lowlands on the fourth; (2) the absence in the 
Olympics of several species of subalpine and alpine mammals that are found in the Cascade Range (such as 
the pika, hoary marmot, and bighorn sheep); (3) the presence of many endemic mammals and plants 
(such as the Olympic marmot and Cotton's Milkvetch); and (4) the lack of sufficient physical evidence 
(fossils, or artifacts made from mountain goat bone, horn, or wool) or historical accounts confirming 
the presence of the species prior to its introduction in the mid-1920s. 
Lyman (1994) suggests that further paleontological and archaeological studies are necessary to resolve this 
issue. I contend that such studies will not contribute significantly to the debate. Fossil goats are unlikely to 
be found for two reasons: First, the region's rocks are primarily sandstone, shale, and pillow basalt of 
submarine origin from 15 to 55 million years old (Tabor 1975). Ancestral mountain goats are thought to 
have entered the North American continent over the Bering Isthmus during the early to middle Pleistocene 
(Harington 1971). Second, due to frequent freezing and thawing and severe wind and water erosion, fossils 
of mountain-dwelling animals are extremely rare (Harington 1971). Schef fer (1993a) noted that a few 
ladles made of mountain goat and bighorn sheep horn have been found in seacoast middens on the Olympic 
Peninsula. Indigenous peoples of the Northwest Coast had an extensive trading network, however, and such 
valuable items were readily exchanged throughout the entire region (Drucker 1965). This makes the presence 
of such artifacts on the Olympic Peninsula nearly irrelevant to the current debate. The existence of local 
legends or other more-permanent artistic renditions (such as petroglyphs) would be more convincing, but I 
know of no such examples. 
 
In my opinion, Anunsen and Anunsen (1993) have greatly over-exaggerated the importance of a handful of 
historical accounts of mountain goat sightings in the Olympics. Indeed, the reports of early explorers were 
often filled with inaccuracies concerning native wildlife. For example, Seton (1927) suggested that the first 
European reference to the mountain goat was made by Captain James Cook during his exploration of the 
coasts of Alaska and British Columbia in the early 1800s. Cook reported seeing the skin of a "white bear" that 
the indigenous peoples used to make woolen garments. Because the explorer was hundreds of miles from 
polar bear range, Seton concluded Cook had unknowingly written about the mountain goat. Similarly, 
Alexander Mackenzie reported seeing "white buffalo" near the mouth of the Mackenzie River in 1879 
(Hibbs 1966)-another possible reference to the mountain goat. 
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The primary historical reference to which Anunsen and Anunsen (1993) and Lyman (1994) refer is Gilman's 
(1896) National Geographic article, which lists goats among the animals present in, the Olympics prior to 
the well-documented introductions of the mid-1920's. This is where common sense comes into play. If an 
indigenous population of mountain goats was present on the Olympic Mountains in the late 1800s, why did 
the Klahhanic Club and local game managers feel the need to restock them only two and a half decades 
later? Indeed, the Olympic Mountains are prime mountain goat habitat, as evidenced by the fact that by the 
1970s an introduced population of 12 goats had ballooned to over 1200 individuals (Stevens 1983). If goats 
were present in large numbers in the late 1800s, then what was responsible for their abrupt extinction within 
about 25 years of Gilman's publication? If the animals had been extirpated by over-hunting, there would 
certainly have been a historical record. It seems more likely that Gilman created his list, not on the basis of 
personal observation, but on his assumption that the Olympic fauna was similar to that of the Cascades. 
 
Another piece of evidence not considered by any author to date is the behavioral biology of the animals 
themselves. I agree with Scheffer's (1993a) statement that "goats could have reached the Olympics in the 
late Quaternary," but I consider this scenario to be highly unlikely. Mountain goats and other mountain-
dwelling ungulates are notoriously poor colonizers due to their fidelity to traditional home ranges and 
dependence on rugged, rocky terrain (Hutchins & Geist 1987). An important aspect of their anti-predator 
strategy is an ability to escape by fleeing into steep, rocky outcroppings, and the animals seldom stray far 
from this type of habitat (Rideout 1974; Fox 1983). This is consistent with what we know about the species' 
history of dispersal. In fact, the western mountain ranges that make up the goat's recent historical range are 
essentially contiguous, extending from Alaska in the north to Washington, Idaho, and Montana in the south. 
All extant populations found outside of this contiguous coastal range (as in Oregon, South Dakota, Utah, 
and Colorado) are known to have been introduced (Rideout & Hoffman 1975). The remains of Pleistocene 
mountain goats have been discovered in California, Arizona, Nevada, and Mexico. But this temporary range 
extension apparently occurred when glaciers extended far to the south (Harington 1971). The Cordelleran 
ice sheet reached the Puget Sound area at least six times during a two-million-year period (Tabor 1975). The 
last ice flow retreated from Washington over 11,000 years ago (Danner 1955). 
 
It is therefore highly improbable that mountain goats would have traveled, in recent times, over 150 miles 
across open flat terrain to colonize the Olympic Mountains from the southeast- the only path open to coloni-
zation since the retreat of he last glacier some 11,000 years  ago. This combined with the other evidence men-
tioned above makes it improbable that mountain goats colonized the Olympic Mountains without human 
assistance. If they did, the colonization was apparently unsuccessful. This begs another interesting 
philosophical question. In attempting to recreate the native fauna and flora of a region, how far back in the 
region’s history does one go? Even if mountain goats reached the Olympic Peninsula temporarily during 
the Quaternary Period, should they be considered part of the indigenous fauna? It is interesting to note 
that Mastadon fossils have been discovered in lowland Pleistocene deposits east of Port A.(Tabor 1975). 
Should elephants therefore be considered indigenous to the Olympic Peninsula? The ecology and 
distribution of flora and fauna of the region are quite different now than in the relatively recent geological 
past. The important question becomes whether or not mountain goats lived in the Olympic Mountains in 
recent historical times. 
 
Lyman (1994) believes that genetic studies could help to analyze this question, and he is correct in asserting 
that a year old population of mountain goats that began with 12 individuals should display less genetic 
variation (due to founder effects) than a long-resident, large population. In fact, a little known, preliminary 
study of genetic variation was conducted by Peter Dratch and reported in Stevens (1983). Based on 
electophoretic analysis of the blood of 7 animals, Dratch found virtually no individual variation in the three 
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proteins tested: albumn, post-albumin, and transferring. By itself, this is not conclusive, but it strongly 
suggests that genetic variation has been lost as a result of founder effects and inbreeding.  
 
Science ccertainly has some bearing on the resolution of the Olympic Mountain goat controversy, but the 
real issues are not being addressed in the current debate. Beyond the questionable historical accounts and 
lack of convincing physical evidence supporting the presence of mountain goats prior to their introduction 
in the mid1920s. We are solely left solely with ethical questions. Should a 70-year old population be allowed to 
persist in the Olympics if it is determined that the species is not native to the region? Should a native plant 
community take precedence over the lives of nonnative sentient animals? Is shooting a humane method of 
removal? So sentient animals have an inherent right to life? What should be the focus of our ethical concerns: 
individuals, populations, species or ecosystems? Despite the fact that these questions may never be resolved by 
complete consensus, aome decision must eventually be made. 
 
Unlike Lyman (1994), I believe that the National Park Service would alter its policy on the Olympic 
mountain goats if credible evidence were found to support the hypothesis that goats were native to the 
region in recent times. On the other hand, I am unconvinced that the Fund for Animals (FFA) would be so 
inclined. The focus of the animal rights movement is on the welfare and "rights" of individual animals as 
opposed to populations, species, or ecosystems (Hutchins et al. 1982; Regan 1983; Hutchins & Wemmer 
1986). Despite many areas of common interest (Erhrenfield 1991), the control or elimination of exotic 
species represents an apparent philosophical conflict between animal rights advocates and 
conservationists (Hutchins et al. 1982; Hutchins & Wemmer 1986). The FFA has opposed the removal of 
other exotic species, even when the effort was being undertaken to preserve native animals and plants (Laycock 
1984). 
 
Of course, it is necessary to make a distinction between animal rights and animal welfare (Regan & Francione 
1992). Although the conflict with animal rights advocates may be impossible to resolve to everyone's 
satisfaction, there may be ways to help mediate disagreements with animal welfare advocates. For 
example, methods of sterilization and birth control might be used to eventually eliminate the population, as 
has already been suggested (Scheffer 1993a, 1993b), but the costs and benefits of this option should be 
carefully weighed. Also, it should be noted that any damage that these long-lived animals may be doing to the 
Olympic ecosystem will continue until the population is reduced through natural attrition (Hutchins et al. 
1982; Hutchins & Wemmer 1986). In addition, funds spent on this more expensive and potentially less 
effective option will not be available to assist in other conservation projects in the Olympics or 
elsewhere. The ethical concerns of animal welfare/rights advocates should be (and in my opinion have 
been) given serious consideration, and the solutions should be not based on cost alone. 
 
Resolution of this controversy has implications far beyond the Olympic mountain goats. I rank the introduc-
tion of nonnative plants and animals as one of the top four global problems faced by conservationists 
today (the others being human population growth and nonsustainable use, habitat destruction, and 
environmental pollution). If animal welfare advocates block efforts to control or eliminate such organisms on 
federally controlled lands, then it is conceivable that many endangered species will be lost (Hutchins et al. 
1982; Hutchins & Wemmer 1986). One of my colleagues recently referred to such biopolitical/bioethical 
debates as the "paralysis of analysis." While I would certainly not advocate the cessation of debate, I would 
suggest that we need better ways of resolving disagreements in order to move on to the important work of 
conservation. 
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Houston, D.B., E.G. Schreiner, B. B. Moorhead and R. W. Olson. 1991. Mountain Goat 
Management in Olympic National Park: A Progress Report. Natural Areas Journal, 11(2): 87-92. 
WR 226  ISSN: 0885-8608 
 
Mountain goats (Oreamnos americanus) were introduced into Washington’s Olympic Mountains during 
the 1920s and have since colonized the range. Olympic National Park was established in 1938 as a natural 
area; goats are seen now as an unwelcome addition to the evolved biota.  A total of 407 goats was 
removed from the park during1981-89 under provisions of experimental (1981-87) and operational (1988-
89) management programs. Several subpopulations of goats have been reduced substantially or 
eliminated. Prospects for additional removals are uncertain: aerial live capture was suspended in 1990 
when risks to the capture team were judged to be too high. An environmental impact statement will be 
prepared before removals are continued. 
 
 
Foster, B.R. & E.Y. Rahs 1983. Mountain goat response to hydroelectric exploration in 
northwestern British Columbia. Environmental Management, 7:189-197. 
 
The behavioral responses of more than 800 mountain goats, comprised of 195 social groups, were recorded dur-
ing hydroelectric exploration activities (primarily aircraft) in northwestern British Columbia. Four categories of 
overt response were recorded during case tests, ranging from maintenance activity to severe flight. More than 80 
percent (n = 667) of the observed goats elicited some form of behavioral stressresponse, with 33 percent (n 
= 265) displaying a severe flight response to local rock or plant cover. Multiple regression analysis inferred 
goat responses to be statistically independent of the time of year, type, and vertical orientation of disturbance 
and group size. As expected, significant correlations (p <_ 0.05) existed between distance of disturbance, 
geographic area, cover availability, and degree of awareness. Responses were stimulated primarily by 
auditory and secondarily by visual cues. Repeated aerial and ground follow-up surveys documented 
temporary range abandonment and changing observability indices (habitat use and activity patterns) associated 
with areas of intense exploration activity. The assessed data offer mitigation possibilities and enable 
formulation of management guidelines to lessen project impacts during future exploration, construction, and 
operation phases. 
 
 
Smith, Bruce L., M.S., Winter 1976. Ecology of Rocky Mountain goats in the Bitterroot Mountains 
Wildlife Biology Montana (203 pp.) Director: Bart W. O' Gara 
 
Mountain goats (Oreamnos americanus), native to a seven-drainage portion of the Bitterroot Mountains 
in western Montana, were studied between January 1973 and June 1975. Six individual goat herds 
occupied restricted, traditional, winter ranges in six of the drainages for 7 to 8 months each year and 
migrated 5 to10 miles (8 to16 km), during June, to summer ranges at high elevations. Seventy-five 
percent of the population, estimated at 153 goats in 1975, consisted of animals 2 years of age or older. 
Productivity equalled 40 kids:100 adult females in 1974 and 42:100 in 1975. Censuses indicated higher 
productivity during 1972 and 1973. Declining natality was attributed to in-utero or neonatal losses 
precipitated by environmental stress during 2 severe winters and late spring "green-up". The Fred Burr 
drainage herd, which was intensively studied, declined 25 percent from 1973 to 1975. Natural mortality 
exceeded hunter harvest with kids suffering higher natural mortality than other age classes. 
Investigation of habitat use on a microscale disclosed that snow conditions influenced habitat selection 
and distribution on winter ranges. Socially dominant animals exploited snow-free cliff ledges while 
subordinates occupied less optimal habitat during the critical winter period. Small group sizes 
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(averaging 1.5 animals) during winter and spring reduced intraspecific competition and distributed 
forage utilization. Environmental temperatures and location of lush forage influenced habitat selection 
on summer ranges. Winter-spring home ranges for adult females averaged 158 acres (64 ha) and 
somewhat less for other age classes. However, goats spent the majority of time in high use areas 
measuring 17 acres (7 ha) or less. A summer home range of 1,456 acres (589 ha) for an adult female 
reflected the increased mobility of goats and wide distribution of their biological requirements on 
summer ranges. Grasses and sedges comprised the bulk of goat diets during all seasons. The importance 
of various food plants on winter ranges was evaluated on the basis of abundance, preference, and 
nutritional value. Annual censusing techniques and a reduction in hunting permits were recommended 
for population management. Potential impacts of land development were discussed. 
 
 
Brandborg, S.M. 1955. Life history and management of the mountain goat in Idaho. Project 
completion reports RP. Project 98-R Idaho F&G., Wildlife Bulletin 2. 142 pp. 
 
An important and comprehensive monograph that takes up many topics including: past and present 
numbers; distribution; habitats; food habits; use of licks; relation of age to size, weights, dentition, and 
horn growth; other physical features; behavioral features; social groups; daily activities; travels; 
reproduction and productivity; parasites and disease; relationship to various predators; accidents; and 
management. Work was done in Idaho and Mont., 194753. Goats still occur over most of their original 
range. Idaho has about 2,785 goats divided into many small, scattered herds. Depletion of winter food 
apparently has caused natural reduction of many herds. Horn and tooth characters are useful in 
determining age. Polygamy is the rule, so {female}{femle} can be shot with little harm to herd; it is, 
however, difficult to distinguish sexes at a distance, so hunters must be taught to spare {male}{male} 
with kids. Reproductive potential is high; under favorable circumstances it may reach level of nearly 1 
young per year for each {male} over 2 years of age. Young-female ratios of 50:100 and 70:100 are fairly 
typical. Mortality is high during first 2 years. Management of hunting is difficult because the many 
scattered herds vary in accessibility so much that hunting pressure is extremely uneven, and because a 
managing agency cannot keep up all the needed census work. Kills have been small in proportion to 
populations. Special permit hunting units have been set up. Permits have been granted with aim of getting 
10% kill of individual herds that were known to be at a level suitable for hunting. There has been trouble 
getting enough applications for permits to hunt less accessible herds.   
 
 
Gaab, J.E. 1955.  ”Those crazy mountain goats!” Montana Wildlife, 5(1): 15-17, illus.; Winter   
 
A good example of successful game management. The Crazy Mtns. of Mont. had fine goat habitat but no 
goats. Between April 1941 and April 1943, 21 goats were caught in baited corral traps in the Sun River 
area and released in the Crazy Mtns. They thrived and spread. Many twins and even triplets were born. In 
the early 1950’s, 278 goats (38% kids) were counted. To utilize the herd and keep it producing well, 
hunting was begun. Thirty permits were issued in 1953 and 50 in 1954. Hunter success was high. 
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Provincial Documents (organized by date) 

 
 
Phelps, R. Jamieson & R.A. Demarchi April 1983. The history of mountain goat management in the 
Kootenay region of British Columbia. Province of British Columbia Ministry of Environment Fish 
and Wildlife Bulletin No. B-20 35 pp. 
 
Mountain goat populations in the Kootenay suffered a severe decline during the1960’s. Management data 
available at that time are presented: regulations, hunter numbers, harvest, success, sex ratios in the 
harvest, and some age class data from game checks. Until 1971, no downward trends in harvest, success, 
sex ratios, or age class structure were discernible.   Based on a subjective knowledge of the situation, 
seasons were reduced and area closures instituted from 1966 on, with the season finally being closed in 
1972.   In 1973, the Hunter Sample data were reanalyzed and compiled by watershed.  The pattern of 
harvest distribution that emerged indicated that over-exploitation of goat herds began as early as 1960 in 
some watersheds.  The decline of goat harvest that resulted in these areas was masked by increasing 
harvests in other watersheds where new roads made previously unhunted herds accessible.    This 
combination of declining and increasing harvests produced Management Area harvest totals which 
remained relatively constant. The continuous expansion of access, together with inadequate data analysis, 
animal inventory, and regulations allowed the maintenance of a high goat harvest by progressive 
exploitation and decimation of previously unhunted herds. Exploitation of goat herds from other parts of 
British Columbia and from Alberta are described and were found to be due to increased hunting pressure 
caused by uncontrolled access development.  Some evidence was also found to indicate that productivity 
of hunted goat herds was reduced by harassment during the long hunting seasons of the 1960’s.   It was 
concluded that massive over-harvest of goat populations occurred as a result of: 1. a philosophy of 
maximum harvest, prevalent among biologists and administrators of that period; 2. a lack of sufficient 
management input; 5. a lack of understanding of the vulnerability of the species; and, 4. the proliferation 
of uncontrolled access. 
 
 
Anonymous, 1979. A preliminary mountain goat management plan for British Columbia.  Fish and 
Wildlife Branch, Ministry of Environment, Victoria, BC. 
 
SUMMARY 
Mountain Goat 
Mountain goats are found only in the northwestern portion of North America. The majority of the world's 
population is found in the mountainous areas of British Columbia, where the current population is estimated to 
be 45,000 + 20% animals. Mountain goats have a low reproductive rate. During severe winters mountain 
goat mortality may be high. 
 
Objectives 
1. Increase mountain goat populations to 50,000 animals distributed on traditional ranges. 
2. Provide opportunities for people to view mountain goats in their natural habitats. 
3. Provide for 18,000 hunter days of recreation and an annual sustained hunter kill of about 1,500 animals. 
 
Policy 
Mountain goats will be managed as an integral part of wild ecosystems with emphasis on balanced 
populations. Some particularly accessible herds will be closed to all hunting and managed primarily for 
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observation. Because very few sportsmen are able to identify age or sex of mountain goats under usual 
hunting conditions, the hunter harvest must be held at a low level (rarely more than 5% of the adult 
population). Because of the goat's great variability in recruitment and mortality rates in different locations 
and in different years, management will be on an area basis. 
 
Management Prescriptions 
1. Identify and protect critical habitat for mountain goats. In winter this consists of steep slopes, rock 
bluffs, some alpine areas and river banks. In areas of heavy snow, especially on the coast, mature trees are 
necessary to reduce the snow depth for goat mobility and forage availability. 
2. Identify goat habitat and provide guidelines for developments which might otherwise destroy it. 
3. Develop regional management plans for each goat population. 
4. Designate and manage certain accessible mountain goat populations primarily for observation and 
advertise their location. 
5. Set hunting regulations on the basis of productivity, emphasizing conservative seasons where 
expanion of herds is desirable. 
6. Cooperate with other jurisdictions in managing populations which are shared. 
 
Problems 
1. Inventory is incomplete. 
2. Some populations are reduced because of past overharvest. 
3. Age and sex of mountain goats are hard to determine in the field. 
4. New access roads and expanded logging are making many populations vulnerable to overhunting 
and  
    winter kill. 
5. Some habitats are not occupied and critical habitats are not well understood or defined. 
6. Production and recruitment vary widely over time and space. 
 
INTRODUCTION 
This plan is one in a series of draft management documents being prepared by the Fish and Wildlife Branch 
on individual species or groups of species. Comments from interested individuals are welcome within three 
months of the release of this plan and will aid in its revision. After revision, the plan will guide mountain 
goat management in British Columbia for the next five years consistent with management goals. 
The goals of wildlife management in B.C. are: 
1. To maintain the diversity of species representative of the major biophysical zones of the province; 
and 
2. To ensure that within the constraints of land capability and biological limits of 
each species, wildlife is available in sufficient abundance to meet the recreational and economic needs 
of society. 
To meet these goals; objectives, policies and management prescriptions have been developed. This plan 
describes how and why they were derived for mountain goat. In addition it confirms and provides 
guidelines for the development of Regional Wildlife Management Plans which will present in greater 
detail regional objectives for numbers and distribution of mountain goat, uses to be made of goats, and the 
cost of meeting those objectives. It also provides the reader with general information on which the 
management of mountain goats in B.C. is based. 
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Proceedings (organized by date and then by author) 
 
 
Harrison, D.G. 1998. Comparing methods to determine distribution and movement patterns of 
forest-dwelling mountain goats. Proceedings of the Eleventh Biennial Symposium. April 16-20. 
pp.81-95 
 
Faculty of Natural Resources and Environmental Studies, University of Northern British Columbia, 
3333 University Way, Prince George, British Columbia, V2L 4Z9 MICHAEL P. GILLINGHAM, 
Faculty of Natural Resources and Environmental Studies, University of Northern British Columbia, 
3333 University Way, Prince George, British Columbia, V2L 4Z9 GORDON B. STENHOUSE, 
Weldwood of Canada, Hinton Division, 760 Switzer Drive, Hinton, Alberta, T7V 1V7 
 
We compared direct and indirect methods of observation to record the presence of mountain goats 
(Oreamnos americanus) along Pinto Creek, Alberta. Observation methods consisted of visual sightings 
of goats, the use of remote cameras, and locating goat sign (i.e., hair, tracks, and pellets) within belt 
transects and plots along the top of 29 discontinuous cliffs within the study area from February to October 
1997. Belt transects were the most reliable single method of recording presence of goats on cliffs during 
winter and summer 1997. Belt transects alone, however, were limited to recording presence-absence 
data. The other methods are required if data on population structure, individuals, behaviour, daily activity, 
or intensity of use are needed. 
Key Words: mountain goat, (Oreamnos americanus), wildlife inventory, remote cameras, activity 
indices. 
 
 
MacCallum, B.  1998. Wildlife reclamation planning. Proceedings of the Eleventh Biennial 
Symposium. April 16-20. Bighorn Environmental Design Ltd, 110 Seabolt Drive, Hinton AB 
T7V1K2. pp. 21 
 
Reclamation of coal mines in the Alberta foothills has resulted in range expansion and increased 
population for bighorn sheep as well as new habitat for other species. These modified habitats take on 
more significance when put in context with range losses experienced by bighorn sheep in North America 
during European settlement. A review of the steps required for wildlife reclamation planning is presented 
and illustrated by case studies involving three existing and one planned coal mine located in the subalpine 
and upper boreal-cordilleran ecoregions of Alberta. 1) Reclamation begins prior to the disturbance with a 
comprehensive wildlife inventory and ecological land classification. 2) Umbrella species are chosen 
for wildlife reclamation planning and long-term monitoring. Species with very specific habitat 
requirements are also identified for specialized reclamation activities. 3) Preplanning activities are 
initiated if required. 4) A conceptual reclamation plan is prepared with the input of professionals 
knowledgeable in mining, soil, vegetation, and ecological processes. Restoration is not usually possible given 
the scale of coal mining so a pragmatic ecosystem approach is adopted that attempts to integrate procedures 
that restore pre-mine habitat condition, replace habitat function, and exchange certain components for 
others of similar benefit. Examples of wildlife reclamation techniques and their benefits are discussed 
within the mining environment. 5) During active mining, several initiatives are undertaken that 
promote the wildlife use of the final reclaimed landscape. 6) Post-mine planning for the reintroduction of 
human activity to the reclaimed landscape and its wildlife will ensure that benefits persist into the future. 
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Poole, K.G., & D.C. Heard. 1998. Habitat use and movements of mountain goats as determined by 
prototype GPS collars, Robson Valley, British Columbia. Proceedings of the Eleventh Biennial 
Symposium. April 16-20. pp.22-35 
 
• Timberland Consultants Ltd., Fish and Wildlife Division, P.O. Box 171, Nelson, British Columbia, V 1 

L 5P9 
• BC Ministry of Environment, Lands and Parks, Omineca-Peace Region, 3`d Floor, 1011 4d' Ave., 

Prince George, British Columbia, V2L 3H9 
Conventional aerial telemetry on ungulates living in mountainous terrain is often restricted by poor 
weather, the requirement for daylight, and the high costs and dangers associated with repeated aircraft 
flights. In late July 1997 we deployed 2 prototype global positioning system (GPS) collars on adult nanny 
mountain goats (Oreamnos americanus) living in the Robson Valley in east-central British Columbia. 
The collar's GPS receiver was programmed to determine its location every hour. About every 2 weeks 
we located the goats from a fixed-wing aircraft using the collar's VHF transmissions. The GPS function 
of the collars on goats 9701 and 9705 lasted 24 and 49 days and provided 163 and 917 locations, 
respectively. The collar on goat 9705 had a higher daily observation rate than 9701 (78.9% vs. 26.9%; P < 
0.001), lower mean positional dispersion of precision (PDOP) (3.6 ± 0.05 vs. 4.2 ± 0.17; P = 0.0002), and 
proportionately more 3D vs. 2D fixes (and presumably more precise locations; 66.7 vs. 30.1%; P = 
0.001). These differences may have been related to the position of the goats relative to steep cliffs and 
satellites. Goats 9701 and 9705 ranged over 400 and 800 m in elevation, respectively. Comparing 6 hour 
periods during the day, goat 9705 was at lower elevations from midnight to 0600 hr (2068 ± 11.5 m vs. 
2127-2176 m during 600 - midnight; P < 0.001), moved less from noon to 1800 hr (196 ± 14.4 m/hr) and 
more from 1800 to 2400 hr (253 ± 18.7 m/hr; P = 0.049). Goat 9701 showed no daily pattern of elevation 
use or movement rates. The hourly movements of goat 9705 provided an index of the disturbance caused 
by both capture and aerial relocations. Goat 9705 moved about 70% farther in the 24 hours after aerial 
relocations (mean hourly movement 232 ± 27.7 m/hr) compared with presumably undisturbed 
periods before relocations (137 ± 12.3 m/hr; P = 0.002), and over 3 times further in the period after 
capture and collaring (474 ± 96.2 m/hr) compared to undisturbed periods (P= 0.002). Although mean 
elevation and slope of GPS and aerial telemetry locations did not differ for either goat (P > 0.17), the 
range in elevation determined from aerial telemetry was only 62% of the range using GPS positions and 
the range in slope only 19-49%. Less than 9% of GPS positions put goats in commercial forests 
[primarily lodgepole pine (Pinus contorta) and subalpine fir (Abies lasiocarpa)]. Although the locations 
obtained using GPS collars are likely biased by habitat, e.g., vegetation and terrain, this paper provides 
examples of how GPS technology could benefit a host of studies, including research into disturbance, 
examination of movement rates or night-time habitat use, and documentation of rarely used habitats. 
 
 
Williams, J.S. 1998. Compensatory reproduction and dispersal in an introduced mountain goat 
population in central Montana: Proceedings of the Eleventh Biennial Symposium. April 16-20. 
pp.194 
 
Montana Fish, Wildlife and Parks, Box 6610, Great Falls, MT 59406 
 
Data on reproduction, population trends, harvest, and dispersal of mountain goats (Oreamnos americanus) 
on Square Butte, an isolated volcanic formation in the prairies of central Montana, were analyzed for the 
period from 1971 to 1996. Kid: older goat ratios were correlated with density of older goats (P<0.01). 
Population trend was correlated with harvest rate (P<0.01), but was also correlated with goat density 
(P<0.01). This study suggests a compensatory response in reproduction to changes in population size in 



Mountain Goats Strategic Plan       March 2003 

University of Northern BC, Mixedwood Ecology and Management Program   
 

20

mountain goats. The results suggest that wildlife managers can expect maximum reproductive response to 
harvest from introduced mountain goat populations that are still an initial increase phase. Dispersal of 
mountain goats was documented to two new topographic complexes separated by 4 kilometers of prairie 
habitat. Mountain goat dispersal was related to density dependent factors in the source population. 
 
Full paper has been submitted for publication to Wildlife Society Bulletin. 
 
 
Varley,  N.  1998. Winter recreation and human disturbance on mountain goats: a review .  Proceedings 
of the Eleventh Biennial Symposium. April 16-20. pp. 7-13 Symbiosis Consulting, Yellowstone 
National Park, Wyoming 82190 
 
Human activities can disturb wildlife. Many wildlife species including mountain goats (Oreamnos 
americanus) are most vulnerable to human-caused disturbances in the winter. Recreation can have 
detrimental effects on goat populations during winter. A review of literature on human disturbance and goat 
winter ranges led to the hypothesis that conflict between goats and most recreation types are rare because of 
spatial segregation. Use of helicopters for winter recreation may pose a threat, and in those cases, special 
guidelines may be needed to avoid disturbance. 
 
 
Del Frate, G.G.  1995. The Success of mountain goat management on the Kenai Peninsula in 
Alaska. Biennial Symposium Northern Wild Sheep and Goat Council, pp. 92-98 (8 pp.). Vol. 9   
 
It is contended that mountain goat management on the Kenai Peninsula has evolved under certain 
limitations (i.e., budget and manpower) from a liberal general season to a quota-based dual permit system. 
A limited drawing permit was utilized, based on a predetermined harvest quota followed by an unlimited 
registration permit hunt. Drawing permit hunters were allowed 52 days and registration permit hunters 
were allowed a maximum season length of 47 days. Survey areas (29 out of 35 areas) were open to 
hunting in 1994. Each area was surveyed on 1-5 year intervals. 
 
 
Naylor, K.S., J.M. Peek, & P. Zager 1990. Perspectives on management of isolated mountain goat 
populations with high nonconsumptive values: The Pend Oreille Lake, Idaho, case study. Pacific 
Power, 920 SW 6th Avenue, Portland, OR 97204, USA North. Wild Sheep Goat Counc.,  (Bailey J A, 
ed), Clarkston Washington, May; 14-18 1990; Proc. Bienn. Symp. 7: 282-289. 
 
A population of mountain goats (Oreamnos americanus) occupies cliffs along the south shore of Pend Oreille 
Lake in northern Idaho. This population was established from 16 animals transplanted in 1960, 1962, and 
1965. Population estimates using mark-recapture techniques indicate 54 goats were present in 1985. This 
population should be managed as a closed, isolated herd. A Leslie matrix analysis based on data from 
trapping approximately 65% of the population was used to estimate potential offtake given several scenarios 
of survival and fecundity. A plan to remove 3 to 5 goats, including 2-3 adult nannies, from this population 
annually should be implemented. If survival or fecundity rates are unchanged, the population is predicted to 
stabilize at about 75% of its current level, or about 38 goats. If survival rates or fecundity rates increase, as is 
likely, the higher level of 5 goats will be an appropriate offtake. In addition new stockings should be 
considered at 10-20 year intervals. This population is below minimum viable levels and will not survive over the 
long term without management. 
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Bailey, J.A. 1986. Harvesting mountain goats: strategies, assumptions, and needs for 
management and research. Proceedings of the Fifth Biennial Symposium. Northern Wild 
Sheep and Goat Council. April 14-17.  pp. 37-47 
 
Mountain goats (Oreamnos americanus) are harvested (1) conservatively to avoid risk of population 
decline, (2) to maximize and sustain the harvest, or (3) to control herd size and distribution. Strategies 
for achieving these goals include control of roads, limiting and distributing the harvest, causing a density 
dependent increase in productivity as a response to harvest, estimating and harvesting each annual herd 
increment, harvesting mostly males, and monitoring population responses. Most strategies depend 
upon assumptions regarding the dynamics and ecologies of goat populations, and there is little 
empirical evidence for most assumptions, especially for local herds. Further, the accuracy and 
precision of monitoring are often unknown. There are opportunities for experimental 
management and research on goat populations. These studies will be most productive if specific 
hypotheses are tested by manipulating herd size or composition, or the herd environment, and if there 
are long-term commitments to the studies and to measuring several population parameters 
including reproduction and behavior. 
 
 
Hebert, D.M. & T. Smith. 1986. Mountain goat management in British Columbia. Proceedings of 
the Fifth Biennial Symposium. Northern Wild Sheep and Goat Council. April 14-17.  pp. 
48-59. 
 
British Columbia has the largest population of mountain goats (Oreamnos americanus) in North America. 
In the past, management practices allowed several populations to be severely overharvested. With the 
advent of compulsory inspection, limited entry hunting and improved surveys, most goat populations are 
being managed with a better understanding of their biological requirements. Although harvest was 
restricted during the 1970's it is now beginning to increase under a controlled system. The proportion of 
females in the harvest is relatively constant while average age is increasing slightly. Harvest rates vary 
from 0.36% to 9% and if distributed homogeneously throughout the population, could probably be 
increased. Coastal populations are generally regulated by density independent factors while interior 
populations may be more influenced by density dependent controls. 
 
 
Joslin, G. 1986. Mountain goat population changes in relation to energy exploration along Montan’s 
Rocky Mountain Front.  Proceedings of the Fifth Biennial Symposium. Northern Wild 
Sheep and Goat Council. April 14-17.  pp. 253-271 
 
A mountain goat (Oreamnos americanus) study was initiated in 1981 along the east slope of Montana's 
Rocky Mountains (823 km2) to quantify population parameters and monitor energy exploration activity. 
Twenty-four radio-marked goats provided seasonal home range information. Observations of the radio-
marked and 8 neckbanded goats provided reproductive histories for adult females, and annual survey 
efficiency. The adult female population trend was stable in the Birch-Badger segment but declined 
significantly in the Teton-Dupuyer segment. Kid:adult female (K:ADF) ratios in the Birch-Badger 
segment dropped 81% from 1983 to 1984, and 62% in the Teton-Dupuyer segment from 1982 to 1983. 
Beginning in 1981, energy exploration dramatically increased. From 1981 to 1985, about 579 km of 
seismic lines were shot within mountain goat habitat. This activity peaked during 1983 and 1984. Radio-
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telemetry information did not indicate abandonment of home range, however the peak in seismic 
activity did coincide with declining adult female numbers, kid numbers, and productivity in the Teton-
Dupuyer segment. Differences in population characteristics in the Birch-Badger and Teton-Dupuyer 
segment appear to be attributable to differences in levels of human disturbance within each area. Other 
factors were addressed which may have influenced mountain goat population characteristics, including 
weather, hunter harvest, livestock grazing, timber harvest, and disease. The added impact of seismic 
activity, over and above other human activities in the Teton-Dupuyer segment, appeared to be the 
primary cause of changing population characteristics. 
 
 
Johnson, R., 1986.  Mountain goat movement in Washington: Proceedings of the Fifth Biennial 
Symposium, Northern Wild Sheep and Goat Council. Gayle Joslin editor, p.30-62. 
 
Mountain goat hunting seasons have become much more conservative in the last few years in Washington. 
Hunting permit levels have been reduced and some permits allocated to primitive weapons hunters. The 
Washington Department of Game enlisted the help of volunteers in 1985 to conduct field surveys in major 
goat areas. Goat unit boundaries have been adjusted to manage each herd by goat unit. Over 50 goat herds 
have been identified. Access restrictions and age structure are considered in. development of hunting permit 
levels. 
 
 
Reed, D.F. 1986. Alpine habitat selection sympatric mountain goats and mountain sheep. 
Proceedings of the Fifth Biennial Symposium. Northern Wild Sheep and Goat Council. 
April 14-17.  pp.421-422 
 
Observations enhanced with use of a prescribed route and radiotelemetry, were used to estimate fall, 
winter and spring (Sept-May) habitat selection of sympatric mountain goats (Oreamnos americanus)  
and mountain sheep (Ovis canadensis) in alpine areas near Mount Evans of central Colorado. 
Based on instances of use and not frequency or intensity of use, mountain goats and mountain 
sheep selected 15 and 17 of 25 identified habitat types, respectively, during September through 
May 198185. Six habitat types were not used by either species. Mountain goats tended to occupy 
more habitats within months than mountain sheep. Based upon tests of pooled observations, mountain 
goats used alpine habitats disproportionately to their availability. Dissimilarly, mountain sheep used 
alpine habitats proportionately to their availability. Although mountain goats and mountain sheep 
did not use the same habitats in toto, at least 2 habitats were used frequently be each of the species 
and not always at different times. Sixty-nine instances of direct interaction were noted between 
the 2 species. Of these, 41% involved interference competition where mountain sheep were deterred 
from use of some resource. Observations of seasonal differences in interference competition were 
consistent with competition theory. Whether habitat selectivity in this case has been influenced by 
interspecific competition is uncertain. 
 
 
Fox, J.L. 1984. Population density of mountain goats in southeast Alaska. Proceedings of the Fourth 
Biennial Symposium of the Northern Wild Sheep and Goat Council. Manfred Hoefs, ed.,  p 51-60 
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Simultaneous counts by an observer on the ground and one in a fixed-wing aircraft were performed on 
five occasions during mountain goat (Oreamnos americanus) population surveys in southeast Alaska. 
The aircraft-based o server s population counts averaged 32 percent lower than those of the 
ground-based observer. Population counts of mountain goats were made using ground-based 
surveys in eight sites in southeast Alaska. Year-round goat habitat in each site was distinctly 
delineated by flat lowlands or bodies of water. Based on the ground counts, densities of goat 
populations ranged from 0.5 to 4.7 animals per square kilometer, and averaged 1.3 over the total of 219 
square kilometers surveyed. These densities are substantially higher than those reported for year-
round range in coastal British Columbia and suggest that coastal mountains are more densely 
populated with goats than previously thought. 
 
 
Hayden, J.A. 1984. Introduced mountain goats in the Snake River Range, Idaho: characteristics of 
vigorous population growth. Proceedings of the Fourth Biennial Symposium of the Northern Wild 
Sheep and Goat Council. Manfred Hoefs, ed.,  p 94-119. 
 
Between 1969 and 1971, 12 mountain goats were translocated from northern Idaho to the Snake River 
Range of southeastern Idaho. Status and ecology of the resulting population was examined between March 
1982 and December 1983. The 1983 estimated population of 142 animals has sustained a mean exponential 
rate of growth (r) of 0.20 since the last introduction; r was estimated at 0.26 for the period 1 July 1982 to 1 
July 1983. Productivity was high during 1982 with 71% of adult females (> 3-year-olds) producing young, 
and 25% of the sibling groups being twins. During 1983, 86% of adult females were observed with young, 
33% with twins. Observed annual survival was also high between 1982 and 1983; kid survival was 88%, 
yearling survival was 95%, and average subadult/adult survival was 93%. Yearling and 2-year-old sex 
ratios were not significantly different from unity, but observed adult goat ratios were heavily biased toward 
females. Mean and maximum group sizes were smallest during late spring, when solitary goats were most 
prevalent. The propensity for groups to cluster was highest and most variable during winter. High-quality 
habitat appears to be fully occupied before use of less-optimal habitat commences. Goats are now beginning 
to colonize the Teton Range, where their presence may threaten a resident bighorn sheep population. An 
aggressive management and research philosophy is proposed. 
 
 
Hebert, D. & R. Woods. 1984. A preliminary analysis of intensive, unreplicated survey data for 
mountain populations in British Columbia. Proceedings of the Fourth Biennial Symposium of the 
Northern Wild Sheep and Goat Council. Manfred Hoefs, ed., p506-513. 
 
Mountain goat (Oreamnos americanus) populations were surveyed at 19 locations throughout the 
province. Composition data, group size and density were collected or calculated for each location. 
Density estimates were compared to previous qualitative estimates (Blower 1977) and relationships among 
density, group size and productivity were examined. 
 
 
Smith, C.A. & L. Nichols. 1984. Mountain goat transplants in Alaska: restocking depleted herds 
and mitigating mining impacts. Proceedings of the Fourth Biennial Symposium of the Northern 
Wild Sheep and Goat Council. Manfred Hoefs, ed., p467-480. 
 
During June and July 1983, 14 mountain goats (Oreamnos americanus) were captured and transplanted 
on the Kenai Peninsula o restock a depleted population and 18 mountain goats were captured on the 
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southern mainland near Ketchikan, Alaska and transplanted to Revillagigedo Island to establish a new 
population. Two male and 10 female goats survived the Kenai transplant, but two females died 
immediately afterwards and two additional females dispersed from the release site. Dispersing goats 
showed distinct "homing" directionality. Five male and 12 female goats survived the Ketchikan transplant 
and no mortalities were documented through March 1984. Lactating females appeared to search for their 
lost kids and 4 of these females dispersed from the release site in the Ketchikan transplant. Probable 
breeding of the remaining females was documented. Capture and handling procedures are described and 
recommendations for future transplants are offered. 
 
 
Smith, C.A. 1984. Evaluation and management implications of long-term trends in coastal 
mountain goat populations in southeast Alaska.  Alaska Department of Fish and Game, Ketchikan, 
Alaska 99901  Proceedings of the Fourth Biennial Symposium of the Northern Wild Sheep and 
Goat Council. Manfred Hoefs, ed., p. 395-424. WR 200 
 

Results_ of aerial surveys of mountain goat (Oreamnos americanus) populations conducted since 1968 
near Ketchikan, Alaska indicate that population reductions of up to 90 percent occurred during the period 
1968 - 1975; mean observed rate of increase r, for three populations during this period was -.29. From 
1975 to 1983 all populations monitored increased at an average r = .12, range, .03 to .21. During initial recovery, 
r values were as high, as .38 over a 5 year period. Both declining and increasing populations provide limited 
evidence of correlations between density and rate of increase. Long-term weather patterns are examined as 
causative forces in trends. Reproductive and mortality data from radio-collared goats provide insight into 
demographic processes driving the unexpectedly high r values in recent years. Contrary to results of 
earlier studies of the "coastal" ecotype, results indicate populations can be highly productive. 
Nevertheless, cyclic weather severity may reverse the trend and populations will decline regardless of 
management strategies. The limitations of attempting to develop population models and/or harvest 
guidelines with only a few years' data and static demographic parameters are discussed, and application of 
a tracking harvest strategy is proposed. 
 
 
Smith, C.A. & L. Nichols, Jr. 1984. Mountain goat transplants in Alaska: restocking depleted herds 
and mitigating mining impacts. Proceedings of the Fourth Symposium of the Northern Wild Sheep 
and Goat Council. Manfred Hoefs editor, p. 467-480.  WR 200  
 
During June and July 1983, 14 mountain goats (Oreamnos americanus) were captured and transplanted 
on the Kenai Peninsula to restock a depleted population and 18 mountain goats were captured on the 
southern mainland near Ketchikan, Alaska and transplanted to Revillagigedo Island to establish a new 
population. Two male and 10 female goats survived the Kenai transplant, but two females died 
immediately afterwards and two additional females dispersed from the release site. Dispersing goats 
showed distinct "homing" directionality. Five male and 12 female goats survived the Ketchikan 
transplant and no mortalities were documented through March 1984. Lactating females appeared to 
search for their lost kids and 4 of these females dispersed from the release site in the Ketchikan 
transplant. Probable breeding of the remaining females was documented. Capture and handling 
procedures are described and recommendations for future transplants are offered. 
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Adams, L.G., M.A. Masteller & J.A. Bailey, 1982. Movements and home range of mountain goats, 
Sheep Mountain-Gladstone Ridge, Colorado. Proceedings of the Biennial Symposium, Northern 
Wild Sheep and Goat Council. James A. Bailey and Gene G. Schoonveld editors, p. 339-350. 
 
During summer 1979, 24 mountain goats (Oreamnos americanus) were marked with individually 
identifiable canvas collars and/or eartags to determine movements and home ranges of goats on Sheep 
Mountain and Gladstone Ridge, Colorado. Marked goats were observed June-August 1979, January-March 
1980, and June-August 1980. Greatest linear distance between any 2 observations of an individual was used 
as an index of home range size for each goat. During the 2 summers, there was no significant difference in average 
home range size between sexes. Summer home ranges averaged 8 times the size of winter home ranges. During 
both summers, home ranges expanded as forage turned green and snow disappeared at higher elevations. 
Goats frequently moved back and forth between salt licks on and near Sheep Mountain and alpine tundra areas on 
Gladstone Ridge and associated peaks, a distance of at least 5 km. During winter, goats remained within 
relatively small home ranges, although they were not limited to these areas by deep snow. Small home 
ranges may be an energy-conservation strategy in winter. During both seasons, females were reobserved 
more often than were males. This may have been due to males being in smaller and therefore less detectable 
groups, or to males having a greater tendency to disperse. One male dispersed from the study area and 
was seen in 1980 and 1981 on Mount Shavano, a linear distance of 16 km from Sheep Mountain. 
 
 
Foster, B.R. & Y. E. Rahs,  1982. Implications of maternal separation on overwinter survival of 
mountain goat kids. Proceedings of the Biennial Symposium, Northern Wild Sheep and Goat 
Council. James A. Bailey and Gene G. Schoonveld editors, p. 351-363. 
 
It is calculated that, annually throughout North America, approximately 3000 mountain goat (Oreamnos 
americanus) kids enter their first winter without a mother. Only 20 percent of these kids are a result of 
female harvest practices; the remainder are a consequence of the breakdown in the nanny-young bond. A 
review of mountain goat literature generally reveals positive opinions pertaining to overwinter survival of these 
kids. Important components influencing winter kid survival are addressed; these include time of weaning, 
predation, intraspecific behaviour, winter distribution and food habits. Theoretical implications provide little 
evidence for differential rates of kid survival even though maternally-separated kids may become subordinate and 
subject to increased aggression from conspecifics. 
 
 
Herbert, D.M., & H.D. Langin, 1982. Mountain goat inventory and harvest strategies: a 
reevaluation. Proceedings of the Biennial Symposium, Northern Wild Sheep and Goat Council. 
James A. Bailey and Gene G. Schoonveld editors, p. 339-350. 
 
Growth of the Hoodoo Creek and Stanton Creek goat (Oreamnos americanus) herds were simulated based 
on field data. Unadjusted field values could not be used to simulate observed herd size trends. The 
implications of goat population growth responses to harvest are discussed. 
 
 
Risehoover, K.L., & J.A. Bailey, 1982. Social dynamics of mountain goats in summer: implications 
for age ratios. Proceedings of the Biennial Symposium, Northern Wild Sheep and Goat Council. 
James A. Bailey and Gene G. Schoonveld editors, p. 339-350. 
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Sex-age compositions of mountain goat (Oreamnos americanus) groups on Mount Evans, Colorado, were 
determined during late-summer, 1981. Eighty-four percent of observed groups contained kids and/or 
yearlings. Groups without kids or yearlings were composed exclusively of adult and/or 2-year-old males. 
Few adult males were observed using alpine tundra habitats during late-summer. Because adult males 
are less observable, kid:yearling:adult ratios are biased and tend to overestimate the proportions of kids and 
yearlings in populations. Implications of these findings for population estimation and modeling are discussed. 
Recommendations for standardizing methods of obtaining age ratios are given. 
 
 
Smith, C.A. & K.J. Raedeke 1982. Group size and movements of a dispersed, low density goat 
population: comments on inbreeding impact: Proceedings of the biennial symposium  of the 
Northern Wild Sheep and Goat Council.  
 
The population of mountain goats (Oreamos americanus) on the Cleveland Peninsula in south coastal 
Alaska consists of some 50 to 70 animals living in groups with a mean size of 6.4 goats. Sub-populations 
occupy relatively small patches of habitat consisting of slides, rock outcrops or forested areas exceeding 
40 degrees mean slope on discrete ridge complexes separated by forested valleys ranging from 0.87 to 2.4 
km wide. 
 
Radio-telemetry studies revealed that females were sedentary and exploited small home ranges. 
Conversely, most males made extensive movements associated with the rut, crossed low elevation 
valleys, and interacted with several groups. 
 
The small size and patchy distribution of groups created high potential for inbreeding or periodic local 
extinction. Exchange of genetic material between groups and optimum productivity occur only because of 
the inter-ridge movements of males during the rut. Despite the atypical nature of the goat habitat in this 
area, no unnatural barriers to such movement currently exist. 
 
Within the next 5 years, timber harvest activity will begin on the Cleveland Peninsula.  Due to the 
distribution of commercial timber, virtually every valley eventually will be roaded and/or logged. Habitat 
alteration, human activity and illegal hunting are expected to reduce inter-ridge movement by males and 
increase mortality. This could lead to reproductive isolation and instability of groups.  The combined 
effects of genetic isolation and human harassment/mortality may lead to extirpation of many, if not all, 
sub-populations in the area. 
 
 
Smith, K.G. 1982. Winter studies of forest-dwelling mountain goats of Pinto Creek Alberta. 
Proceedings of the Biennial Symposium, Northern Wild Sheep and Goat Council. James A. Bailey 
and Gene G. Schoonveld editors, p. 339-350. 
 
As a result of increased interest in petroleum development within the Pinto Creek Mountain Goat 
Reservation, a study was initiated to assess the potential impacts on this atypical population of forest-
dwelling mountain goats (Oreamnos americanus). Baseline data were collected on the habits, distribution 
and basic ecology of the population during the winter of 1981. Suspected population limiting factors and 
the possible effects of future petroleum development are discussed. 
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Adams, L.G., & J.A. Bailey. 1980. Winter habitat selection and groupe size of mountain goats, Sheep 
Mountain Gladstone Ridge, Colorado. Proceedings of the Biennial Symposium, Northern Wild Sheep 
and Goat Council. April 23-25. pp. 465-481 
 
Rocky Mountain goats (Oreamnos americanus) on Sheep Mountain and Gladstone Ridge in the Sawatch 
Range of central Colorado were observed for 3 winters, 1978-1980. Goats preferred areas without 
persistent or melt-crusted snow where cliffs were interspersed with tundra above treeline or with mountain 
shrub or sparse conifer habitats below treeline. On winter ranges above treeline, group sizes were larger 
and fewer goats were solitary, compared to ranges below treeline. Further study of group size and of other 
goat behavior patterns as potential mechanisms of population regulation is suggested. 
 
 
Dailey, T.V. 1980. Diets of tame mountain goats and bighorn sheep in Colorado. Proceedings of the 
Biennial Symposium, Northern Wild Sheep and Goat Council. April 23-25. Department of Fishery 
and Wildlife Biology, Colorado State University, Fort Collins, CO 80523 pp. 382-383. 
 
Dietary selection and forage quality of tame Rocky Mountain goats (Oreamnos americanus) and bighorn 
sheep (Ovis canadensis) in alpine tundra was investigated. Seven mountain goats and 6 bighorn sheep 
were reared and trained for use in grazing trials. Forage selection was quantified by counting the number 
of bites of each forage species. Nine grazing trials have been conducted during the winters of 1978-79 
and 1979-80, and the summer of 1979. Preliminary data analysis for the 9 grazing trials indicates that forbs 
were the most important component of mountain goat diets (x = 66%), while graminoids were highest in bighorn 
sheep diets (x 50%). Across both winters, the order of importance of each forage category for mountain 
goat diets was forbs (x = 53%); grasses (x = 36%); browse (x = 10%). Concurrently bighorn sheep diets 
consisted of graminoids (x 61%), forbs (x = 34%); browse (x 5%). During the summer, forbs were the most 
important forage class in the diets of both species. Summer mountain goat diets consisted of forbs (92%), 
graminoids (6%) and browse (2%). Simultaneously, bighorn sheep diets consisted of forbs (72%), gramindois 
(27%), and browse (< 1%). Forbs important in the diets of both species included Trifolium spp., Campanula 
rotundifolia, and Polygonum bistortoides. Important graminoids included Carex rupestris, Calamagrostis 
purpurescens, Agropyron scribneri,and Kobresia myosuroides. Mountain goat consumption of Salix spp. 
leaves comprised the only important contribution of browse to the diets of either species. In addition to dietary 
selection determinations, nutritional value of important forage species is being assessed by chemical 
determinations of percent dry matter, nitrogen, acid detergent fiber,lignin, cell wall constituents and in vitro 
digestibility. Nitrogen analysis for the first 6 grazing trials (November 1978 - September 1979) has 
been completed. It reveals that the dietary crude protein was significantly (a = .09) higher for mountain 
goats than bighorn sheep for 5 of the grazing trials. 
 
 
Guenzel, R.J. 1980. A population perspective of successful mountain goat transplants. Proceedings 
of the Biennial Symposium, Northern Wild Sheep and Goat Council. April 23-25. pp. 403-458. 
 
The mountain goat (Oreamnos americanus) has been introduced into at least 29 areas. Eleven of these 
transplants were evaluated to determine what effects the demographic characteristics of the introduced 
stock had on population growth. The average rate of increase for introduced populations up to 20 years 
post-introduction was compared to the following parameters using simple and multiple regressions: the 
number of individuals released, the number of different populations from which the introduced goats were taken, the 
sex ratio of the animals released, the number of introductions, the average number of goats released per 
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introduction, and the average time interval between subsequent introductions. Significance of these 
regressions was tested using an F-test. For all parameters, either alone or in combination, no significant 
correlations were found. This may indicate that other factors related to habitat quality and environment 
may be more important in influencing population growth than the demographic properties of the individuals 
released. On average, 13.5 goats were released in 2.1 introductions per population. The average male to 
female ratio was 0.622. The mean number of populations from which transplanted goats were taken 
was 1.6. It was noted that the three populations having the highest rates of increase had some factor such 
as salt which may have encouraged the population to stay together rather than disperse. 
 
 
Hebert, D.M., W.K. Hall, & B. McLellan. 1980. Trapping and transplanting mountain goats in 
British Columbia and Alberta. Proceedings of the Biennial Symposium, Northern Wild Sheep and 
Goat Council. April 23-25. pp. 388-402 
 
The Rocky Mountain goat (Oreamnos americanus) of North America has 
been trapped and transplanted since the early 1920's (Burris and McKnight 1973, Carl and Guiquet 
1958, Richardson 1971, Johnson 1977). Early trapping procedures, transplant site type and mortality were 
often not recorded or were poorly described. Later operation (McDowell 1948, Lentfer 1955, Forr 1962) 
provided more information on trapping procedures and mortality. Recent programs (Quaedvlieg et al. 
1973, Hebert 1967, Hebert and Cowan 1971, Rideout 1973, Richardson 1971) describe trapping 
procedures, site types, mortality and possible causes of mortality and handling procedures. It appears that 
only the most recent trapping programs utilized immobilizing drugs (Kuck 1977, Quaedvlieg et al. 1973, 
Rideout 1973, Schoen 1978, 
Stevens pers. comm. 1979) during capture operations. 
A preliminary description of mountain goat transplants (in Samuel and McGregor 1977) occured in 1977, but 
lacked site description, criteria for site selection and subsequent population change. Attempts should be 
made to obtain this information, in order to relate population dynamics information to physiographic, 
habitat and climatic conditions to predict suitable sites for transplants. 
 
 
Kuck, L. 1980. Impacts of hunting and response to five year hunting closure on Idaho’s Pahsimeroi 
River mountain goat herd. Proceedings of the Biennial Symposium, Northern Wild Sheep and Goat 
Council. April 23-25. pp. 520-522. 
 
Idaho's Pahsimeroi River mountain goat herd has been inventoried by helicopter since the 1959-60 
winter. Between June 1969, and February 1975, this herd was intensively studied to ascertain factors 
that contributed to its decline. The impacts of hunting were monitored by maintaining constant harvest 
levels during the first three hunting seasons of the study then followed by three years of manipulated 
harvest, the intent being to harvest enough animals each year to equal the previous year's kid 
production. The herd declined in direct proportion to the exploitation. Contrary to the law of 
compensation, the production of kids did not respond to exploitation but dropped in proportion to the 
total number of goats. The proportional decline in the ratio of adults to kids was highly significant (r 
= 0.9834). Based on changes in distribution and movement patterns of 27 marked goats, it was 
demonstrated that adult nannies dominate the winter social structure. The dominant nannies 
consistently selected the same winter ranges which were steeper, having greater snow shedding 
characteristics than adjacent, shallower cliffs utilized by subordinate animals. The key factor 
controlling winter range selection appeared to be physical (snow shedding) characteristics of the area 
and not available food supply. When exposed to exploitation, harvested dominant animals were 



Mountain Goats Strategic Plan       March 2003 

University of Northern BC, Mixedwood Ecology and Management Program   
 

29

replaced on their winter ranges by subordinate individuals from adjacent ranges. Contrary to the 
basic assumption of traditional game management philosophy, this goat herd failed to redistribute 
itself in relation to available food supplies following exploitation. Instead, redistribution occurred in 
relation to terrain. Therefore, food supplies available to unharvested animals failed to increase and 
harvest mortality was considered additive and not a compensatory form of mortality. Following the 
1974 hunting season, the area was closed to all forms of exploitation and population trends were 
monitored at the same intensity as previously established. During the ensuing five year period 
closed to exploitation, kid production has increased and returned to conservative harvest levels. Total 
population numbers have not responded and remain static at post harvest levels. Herd recovery will 
depend upon the recruitment of expanded kid production into the reproductive age class. 
 
 
Nichols, L. 1980. Aerial census and classification of mountain goats in Alaska. Proceedings of the 
Biennial Symposium, Northern Wild Sheep and Goat Council. April 23-25. pp. 523-589 
 
Replicate aerial counts were conducted of a herd of approximately 200 goats (Oreamnoo americanus) 
using a Piper PA-18-150 Super Cub. Counts were conducted over a 4-year period, in spring, summer and 
fall, and under variable weather conditions. Results were compared with those from ground counts of 
portions of the herd, and a helicopter count of the entire herd. When properly done, counts made under 
good conditions (i.e., overcast skies, soft light, no turbulence), in early to midsummer, included about 90 
percent of the goats found from the ground or helicopter. Results were lower and more inconsistent when 
made on clear, sunny days because of glare and because some goats were hidden. Helicopter and ground 
counts, thought to include nearly all goats in the areas covered, were equal in accuracy. 
 
 
Thompson, R.W. 1980. Population dynamics, habitat utilization, recreational impacts and trapping 
of introduced rocky mountain goats in the Eagles Nest Wilderness Area, Colorado. Proceedings of 
the Biennial Symposium, Northern Wild Sheep and Goat Council. April 23-25. pp. 459-464. 
 
The ecology of introduced Rocky Mountain goats (Oreamnos americanus) was studied between 8 June, 1977 
and 8 September, 1979 in the Eagles Nest Wilderness Area, Colorado. Population size increased to approximately 100 
animals by 1979 (preseason) in classic sigmoid fashion since the initial transplants (15 goats; 1968-1972). The 
population growth rate declined in 1978 and 1979 due to increased kid mortality and decreased recruitment resulting 
from the severe, preceding winters. Kid mortality reached 56% and 40% over the winters of 1977-1978 and 1978-
1979, respectively. Recruitment declined from 48.1 to 19.5 to 14.1 kids/100 older animals in 1977, 1978 and 1979, 
respectively. Severe winters also resulted in subnormal kid, yearling and two-year-old postwinter body sizes. Decreased 
recruitment was negatively correlated with maximum April snow depths (r = -0.999; n = 3) and total May snowfall (r = 
-0.999; n = 3) probably resulting from maternal food stress during late gestation. This suggests that decreased growth rate 
is a density independent perturbation rather than a density dependent curtailment. Using the ONEPOP computer 
simulation model (Gross et al. 1973) at the present harvest rate (7.5%), the preseason population in 1985 will 
number approximately 111 animals. 
 
The utilization of 7 habitat parameters, elevation, slope, substrate type, vegetation type and vigor, aspect and distance to 
escape cover, were tested against their availability using a one-way chi-square goodness-of-fit test. The null 
hypothesis was rejected in all tests. Of all goats observed, 77.7% (n - 2289) occurred between elevations 
of3688 -3749 m, 69.3% (r = 2171) utilized slopes <- 15°, 77% (n = 2722) occurred o:: fellfield-like 
substrata and 82.7% (n = 2586) occurred in graminoid-forb vegetation types, their principal forage. 
Goats utilized high and medium vigor types in 88.5% (n = 2303) of all graminoid-forb observations. 
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Aspect use changed throughout the summers in relation to changes in the phenological growth stage 
of plants. Areas with no aspect were utilized in 63.1% of all observations (n = 3537) while the availability of 
these areas was only 4.6%. Mean distance to escape cover was <75 meters for all group types observed (n = 
345). The utilization of all habitat parameters was significantly influenced by two major artificial salt licks 
having no aspect (i.e., flat) and located between 3688 and 3749 m elevation. Sixty-four percent of all 
goats observed (r. = 3976) were in lick situations. 
 
Recreational impacts, assessed by simulated disturbances and goatrecreatonist interactions, had a 
negligible effect on mountain goat activities. Flight distance, the distance a "recreationist" could approach 
a goat(s) before escape behavior was initiated, was greatest in nanny-subadult groups and lowest in 
juvenile, male and mixed groups. Mean flight distance for all. groups (n = 345) was 82.6 m. Flight in-
tensity a measure of escape behavior intensity, was greatest in juveniles and nanny-subadult groups and 
lowest in male and mixed groups. Mean flight intensity for all groups (n = 345) was a slow walk away from. 
the "recreationist." 
 
Four mountain goats were captured with rope nooses at an artificial salt lick and equipped with telemetry 
collars. Fainting, exhibited by 3 c:aptured goats, lasted approximately 7 minutes, 3 minutes and <30 
seconds (5-year-old male, 2-year-old male and 2-year-old female, respectively) and was characterized by 
"glassy" eyes (with pupillary response) and decreased, but stable heart and respiratory rates. Captured 
females exhibited extremely aggressive behavior characterized by high intensity weapon and rush threats 
(Chadwick 1977). Captured males exhibited no aggressive behavior. Trapping effort averaged 40.8 man 
hours per goat, but decreased to 10 man hours per goat when one person operated the rope nooses. Although 
selective, this method is inefficient and dangerous to the goats and researcher. 
 
Literature Cited: 
Chadwick, D. H. 1977. The influence of mountain goat social relationships on population size and 
distribution. Prot. Int'l Mountain Goat Symp. 1:74-91. 
Gross, J. E., J. E. Roelle and G. L. Williams. 1973. Progress report: program ONEPOP and information 
processor: a systems modeling and communications project. Colo. Coop. Wildl. Res. Unit, Colo. State Univ. 
327p. 
 
 
Thompson, M.J., & J.J. McCarthy. 1980. Cannon-netting mountain goats. Proceedings of the 
Biennial Symposium, Northern Wild Sheep and Goat Council. April 23-25. pp. 384-387. 
 
A portable cannon net was used to capture mountain goats during June - August, 1979 in the Sawtooth 
Range, Montana. The trap site was an artificial salt lick established on an open ridge saddle at an 
elevation 
of 1,926 meters. The net was fired 4 times at 11 goats, capturing 8 during 8 trap-days. Groups of 1-4 goats were 
easily handled without injury and without the use of drugs. 
 
 
Youds, J.A., D.M. Hebert, W.K. Hall, & R.A. Demarchi. 1980.  Proceedings of the Biennial 
Symposium, Northern Wild Sheep and Goat Council. April 23-25. pp. 482-519 
 
Mountain goat survey and harvest data from southeastern 
British Columbia and western Alberta was examined using a population projection simulation model. 
Preliminary results indicated an approximate intrinsic rate of increase (rm) of 0.10 for mountain goats in the 
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present study area. As a result of this low r value, simulated mountain goat populations were sensitive to 
changes in population parameter values. In regard to harvest policies, it is predicted that rates of increase 
are sensitive to relatively minor changes in adult mortality and that, in order to avoid overharvesting, 
harvest rates must be tied to the rate of increase. 
 
 
Bone, J.N. 1978. Status of the mountain goat (Oreamnos americanus) of the Similkameen River, 
British Columbia. Proceedings of the Biennial Symposium of the Northern Wild Sheep and goat 
Council. Penticton, BC April 11-14th. pp. 123-130. 
 
Distribution 
The mountain goat of the Similkameen River, British Columbia, inhabit the area: 1. north of the 
Similkameen River from Keremeos to Hedley, 2. south of the Similkameen River from the confluence 
of the Ashnola River east to Keremeos and south to the Canada/United States border, 3. the Cathedrals 
west of Ewart Creek and east of the upper Ashnola River and 4. west of the upper Ashnola River south 
of Young Creek (Figure 1.). These populations are more or less discrete but it is believed there is some 
inter-population movement. 
In addition to these populations, individuals or small groups are occasionally seen on both sides of the 
Similkameen River as far west as Princeton. 
 
 
Hatler, D.M. 1978. The goats of goat mountain: evaluation of a proposal. B.C. Fish and Wildlife 
Branch 
Smithers, B. C. Proceedings of the Biennial Symposium of the Northern Wild Sheep and goat 
Council. Penticton, BC April 11-14th. pp. 198-199 
 
Most studies reported in the first two symposia on goat management deal with heavily exploited or 
reintroduced populations. Many researchers lamented aloud that they would never know the status and 
composition of their respective population in pristine times, nor would they be able to determine precisely 
how declines had occurred. Some have suspected that hunting may precipitate population losses at rates 
greater than simple subtraction of the kill would indicate. It is widely agreed that there is much yet to be 
learned about management of mountain goats for hunting. Due to limited access, there are a number of 
unexploited goat populations in Northwestern British Columbia. This paper describes a potential study 
situation on two such populations. One population, which numbers approximately 65 animals, occupies a 
small, isolated mountain block with an alpine area (above 4,500 feet) of about 6.5 mi.2. A forestry development 
road, now within 10 miles of this block, will pass within two miles by the early 1980's, thus providing 
potentially easy access for hunters. However, this area has been closed to hunting in anticipation of its value 
as a study area. The second population, approximately 120 animals, occurs on another somewhat larger (25 
m.2 above 4,500 feet) mountain block which is also relatively isolated from other goat ranges. This area is still 
open to hunting but, although a new access road is now within three miles of timberline, hunters have not yet 
discovered it. The two areas are logistically practical, occurring less than 20 miles apart and within 35 miles 
of Smithers to the nearest population center. I believe that a comparative study of the two areas could provide 
excellent data on the effects of hunting on mountain goats, and the purpose of this paper is to solicit funds, 
students, and/or ideas to get such a study underway. not yet discovered it. The two areas are logistically 
practical, occurring less than 20 miles apart and within 35 miles of Smithers to the nearest population center. I 
believe that a comparative study of the two areas could provide excellent data on the effects of hunting on 
mountain goats, and the purpose of this paper is to solicit funds, students, and/or ideas to get such a study 
underway. 
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Hebert, D.M. 1978. a systems approach to mountain goat management. Fish and Wildlife Branch, 
Nanaimo, B.C. Proceedings of the Biennial Symposium of the Northern Wild Sheep and goat 
Council. Penticton, BC April 11-14th. pp.227-243. 
 
INTRODUCTION 
The majority of species management programs in North America began with an assessment of harvest 
information (Table 1), progressed to refinement of population harvest analysis, and more recently incorporated in-
ventory and survey information. Biological parameters associated with long-term cervid management 
programs were inappropriately assigned to mountain goat populations (Hebert and Turnbull 1977). 
 
Age structure information (Table 1) obtained from populations and areas with undefined boundaries was 
collected at road checks in the East Kootenay and for the northern half of the Province at Cache Creek (Table 2). 
Table 1. Aging methods for harvested goats by data source in British Columbia. 
 
Aging Methods 
 
Data Date Horn Teeth 
Source Begun Annuli- (cementum layering) 
Game checks 
Cache Creek 1947 1947 - 
Kootenay 1958 1965 - 
 
Compulsory Reporting 1976 1976 1976 
 
Harvest estimates obtained from the hunter sample for large land areas (13,000 to 75,000 sq. km.) served to 
mask the effects of overharvest on local or individual populations (Phelps et al. 1976). (Full text copied in 
reference binder). 
 
 
Jamieson, R. Goat management in the Kootenays. 1978. Proceedings of the Biennial Symposium of the 
Northern Wild Sheep and goat Council. Penticton, BC April 11-14th. pp. 131-141. 
 
The following discussion is based on an earlier extensive discussion of the subject (Phelps, Jamieson and 
Demarchi, 1975). This presentation is a short review of that paper and discusses the management captions 
implemented since the original paper was written. 
 
 
Thompson, R.W. & R.J. Guenzel. 1978. roceedings of the Biennial Symposium of the Northern 
Wild Sheep and goat Council. Penticton, BC April 11-14th. pp. 175-197.  
 
Mountain goats (Oreamnos americanus) were studied in the Eagles Nest Wilderness Area in Summit 
and Eagle Counties, Colorado, from June 8, 1977, to August 2, 1977, to determine population size, sex 
and age ratios, distribution, habitat utilization, mineral lick behavior, mortality, and interactions with 
predators, recreationists, and indigenous bighorn sheep (Ovis canadensis). 
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The minimum to maximum population of goats inhabiting the area was 77-110 goats. Sex and age 
ratios were 48 kids: 100 older animals, 57 kids and 18 yearlings: 100 adults, and 125 kids: 100 
nannies. Summer distribution extended as far west as the West slope of Mt. Powell, as far north as the 
northern slope of Dora Mountain, and as far south and east as Slate Creek. This encompasses about 62.4 
square kilometers within the Wilderness boundary. 
 
Northern aspects were used in 56 per cent of the non-lick observations (n=50). Goats were observed 
within 0.4 kilometers of water in 80 per cent of the sightings. Observations of goats ranged in 
elevation from 3,414 meters to 3,840 meters. Grasses, sedges, and forbs comprised the vegetation type 
in 77 per cent of the accounts. 
 
Mountain goats used mineral licks extensively. Soil analyses from two licks indicated that sodium was 
probably the attracting mineral while phosphorus was quite low. The dominance hierarchy at licks 
was, in decreasing order, nannies with kids, nannies, billies, and yearlings of either sex. Based on 
population estimates since introduction in 1966, the mountain goat population appears to be increasing 
exponentially. 
 
 
Bailey, J.A. & B.K. Johnson 1977. Status of introduced mountain goats in the Collegiate Range of 
Colorado. Pages 54-63 in Samuel, W. and W.G. Macgregor (eds). Proceedings of the First 
International Mountain Goat Symposium, Kalispell, MT. 
 
Mountain goats were introduced into Colorado in 1948 and now are established in four areas. In the 
Sawatch Range herds on Mt. Shavano and Sheep Mountain have increased since last studied in 1964. On 
Sheep Mountain, goats congregated into larger groups and moved from south aspects below tree line to 
north an west aspect on alpine tundra as the summer progressed. The Age ratios from the Sawatch Range 
and from studies reported in the literature suggest a density dependent decline in reproductive success as 
introduced herds of mountain goats have grown larger. In addition, age ratios in the Sawatch Range have 
been negatively correlated with depth and persistence of snow above timberline. 
 
 
Ballard, W. 1977. Status and management of the mountain goat in Alaska: Proceedings of the first 
international mountain goat symposium.  Alaska Dept. of fish and game; 15-23. Ref., map. Project 
Number: Alaska W-017-R 
 
The mountain goat (Oreamnos americanus) is distributed along the coastal mountains of the Alaska 
mainland from Portland Canal in southeastern Alaska to Cook Inlet in southcentral Alaska (see Fig. 1, 
Johnson, these proceedings). Within recent times the goat has naturally extended its range northward an 
inland to the Chugach, Kenai, Wrangell and Talkeetna Mountains. Some evidence exists to indicate that 
the goat has extended its distribution to Kodiak and Baranof Islands (Burris and McKnight 1973). 
 
 
Eastman, D.S. 1977. Research needs for mountain goat management. Proceedings of the 
International Mountain Goat Symposium, 1: 160-168. 1977. WR 171    
 
Three aspects of mountain goat research were examined: the amount of information available, research 
priorities, and the relevance of current research to perceived research needs. Examination of a 
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comprehensive goat bibliography revealed that approximately 60-70 scientific papers have been published 
since 1910.  The rate of publication is increasing rapidly so that more information is becoming available 
to assist wildlife mangers.  Research priorities were assessed through a questionnaire survey that listed 
potential topics. Based on a sample of 28 replies, the top three research needs were development of 
inventory techniques, assessment of the impact of hunting on population dynamics and development of 
methods to predict carrying capacity. Studies on economic valuation, and user attitudes and preferences 
were ranked the lowest. Twelve other topics received intermediate rankings. Statistical analysis showed 
that the questionnaire respondents applied essentially similar criteria (P<0.001) in ranking the research 
topics. However, this set of ranks was not similar to the priorities assessed from the subject matter of 
paper presented at this symposium (p>0.05). Recommendations for future research included: directing 
research efforts to priority topics, emphasizing experimental versus descriptive projects, improving 
communication between researchers and managers, holding bi-annual mountain goat workshops, and 
defining management objectives clearly so that the role of research becomes clarified and more effective. 
 
 
Foster, B.R. 1977. Historical patterns of mountain goat harvest in British Columbia. Pp. 147-159 in 
W. Samuel and W.G. MacGregor, eds. Proceedings of the First International Mountain Goat 
Symposium. 
 
About 8- percent of the mountain goats in North America reside in British Columbia. Management of the 
species in this Province has developed as a result of the need for herd protection [from] over-hunting. A 
decline in quality of mountain goat sport hunting is discussed in reference to the sale of licenses, hunter-
dynamics and catch-per-unit-effort trends. Mountain goat tag sales declined over the period 1965-1975, 
although big game tag sales have increased. Opposing characteristics of resident and non-resident 
mountain goat hunters are discussed. The non-resident hunter exerts constant and greater time in the field 
to bag a mountain goat, resulting in higher success rates than resident hunters. The non-resident hunter is 
less affected by increases in license fees or changes in the bag limit. Non-resident hunters utilize longer 
and guided hunting trips, enabling harvest of trophy males from relatively unexploited populations. The 
age composition of the northern British Columbia goat harvest from 1969 to 1975 shows proportionately 
more younger cohorts each year. Analyses of mountain goat catch-per-unit-effort (r= 0.94) suggest 
resident hunter harvest has been closely related to access. During the 11 year period 1964-1974 the 
percent of the total goat kill taken in the southern half of the Province has declined from 75 percent to 35 
percent. Analyses document temporal and spatial patterns of hunting pressure and harvest of mountain 
goats in British Columbia over this period. Many Game Management Areas have experienced peaks in 
mountain goat hunter effort and harvest of numerous mountain goat herds within this Province. Contrary 
to past regulatory methods, mountain goat management should be based on smaller land units, such as 
watersheds. 
 
 
Fox, J.L. 1977.  Summer mountain goat activity and habitat preference in coastal Alaska as a basis 
for the assessment of survey techniques: Proceedings of the first international mountain goat 
symposium. Alas. Coop. Wildlife research unit; 190-199. Ref., maps, graphs. 
 
Weather conditions in coastal south-central Alaska greatly limit the amount of time available for 
mountain goat censusing. The large area occupied by goats necessitates use of aerial surveys in 
determining population indices but such surveys have been extremely variable in their results. Goat 
activity and location within available habitat will influence the ease with which they can be located and 
counted: in particular, movements and activity change related to the onset and duration of clear weather 
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are an important concern. Results of this study indicate that on clear days goats tend to congregate in 
larger groups, move higher in their range, closer to ridgelines and farther from trees, use more smooth 
habitat including snow banks and exhibit a synchronized activity period in the later afternoon. Surveys 
conducted in late afternoon on clear days and aimed sufficiently after the cessation of cloudy and rainy 
weather should provide close to optimum results. 
 
 
Johnson, R.L. 1977. Distribution, abundance and management status of mountain goats in North 
America: Proceedings of the First International Mountain Goat Symposium. Washington Dept. of 
Game, 1-7. Ref., map.    
 
The current status of the mountain goat (Oreamnos americanus) in North America is reviewed using 
results of questionnaires sent to management agencies. Of the nine United States and four Canadian 
Provinces or Territories with goats, British Columbia has the largest native population. Mountain goat 
range including current, historic, and introduces populations is summarized by maps provided by wildlife 
biologists. Census techniques are described. Mountain goat management approaches are received and 
hunting regulations summarized. Only six states and four provinces have huntable goat populations. Goat 
hunting regulations have become much more restrictive in recent years and nearly all management 
agencies have initiated some type of “permit only” hunting. 
 
 
Johnson, R.L. 1977. Status and management of the mountain goat in Washington: proceedings of 
the first International Mountain Goat Symposium.  Wash. Dept. Of game;  41-46. Ref.  
 
Mountain goats are native to the Cascade Mountains in Washington, (see Fig 1, Johnson, these 
proceedings) and range over most of the same areas the occupied when white man first arrived. Goats 
have been reported from the Selkirks of northeastern Washington and the Blue Mountains of southeastern 
Washington. Historic uses of mountain goats have changed considerably form their initial exploitation by 
Indians. 
 
Current Distribution and status 
Cascade Mountains – The current distribution of mountain goat in the Cascades is nearly identical to 
historic range. In 1972 and 1973 a total of eight mountain goat from the Olympic Peninsula was restocked 
on Mount Margaret near Mount Saint Helens. Another transplant of goats from the Olympic Peninsula to 
the Cascades occurred in 1975 and 1976 with the restocking of Mount Pilchuck. Mountain goats are 
native to Mount Rainier and have been plentiful since records have been made of the Park’s wildlife. 
 
Olympic Peninsula – Mountain goats were not native to the Olympic Peninsula but were introduced from 
two or three transplants in the vicinity of Lake Crescent between 1925 and 1929. Since about 90 percent 
of the mountainous terrain on the V that is suitable for mountain goat is within the national park, nearly 
all goats have been completely protected. 
 
Selkirk Mountains – Mountain goats probably inhabited isolated mountains in the Selkirks at various 
times in recorded history but at no time was their population or distribution substantial. 
 
Mountain goat populations are evaluated in a variety of ways throughout the state depending on climate, 
topography, and accessibility. In the Lake Chelan area a goat count is made by boat during January when 
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goats are quite visible just below snowline. Another method used to evaluate goat populations in 
Washington is through a questionnaire. 
 
Mountain goat are managed both for hunting and non-hunting outdoor recreationists in 
Washington.Hunting is extremely popular and far more hunters seek a mountain goat hunting opportunity 
than the resource can accommodate.  The mountain goat hunting season usually opens on the second 
weekend of September and lasts until the end of October. The statewide goat harvest is monitored 
primarily by the goat harvest questionnaire sent to each person purchasing a goat tag. The mountain goat 
harvest has declined in recent years from peak harvest years of 1964 through 1971. 
 
While most wildlife species have suffered from loss of habitat as a result of an increasing human 
population, mountain goats occupy the more inaccessible areas of the state and have lost little native 
range as a result of human habitation. There has been a loss of good goat habitat however, from fire 
control and disturbances caused by new roads and logging activity.  
 
We believe our goat management program is adequate to preserve goat populations at the present time but 
more good, sound data is needed. 
 
 
Kuck, L. 1977.  Status and management of the mountain goat in Idaho. Proceedings of the 
International Mountain Goat Symposium, 1: 37-40. WR 171   
 
Historically, the distribution of Idaho’s only subspecies (Oreamnos americanus missoulae) of mountain 
goats was restricted to suitable habitat from the Snake River Plains north to the Canadian border. In 1903, 
Idaho’s legislature established the first mountain goat hunting regulations to restrict the exploitation of 
this species. In the conservative management years prior to the 1960’s, Idaho’s hunters displayed little 
interest in mountain goats when other big game was plentiful. Consequently, Idaho’s legal goat harvest 
exceeded 100 only twice (1933 and 1946) prior to 1960. 
 
Despite these population declines, the present distribution of mountain goats in Idaho remains essentially 
the same as when the state was first settled by white men, with the exception of relatively recent 
introductions that have expanded the range of goats within Idaho. 
 
Branborg (1955) estimated a stable population of 2,785 mountain goats in Idaho in the early 1950’s. 
 
In recent years, the helicopter has been Idaho’s principle inventory tool and most aerial censuses have 
taken place in winter during periods of peak concentrations. 
 
Idaho has two major goat problems today: increased access and disturbance related to mining and logging 
activities, and the associated increase and improvement in off-road type vehicles. Insufficient funds and 
manpower are probably the most important factor. 
 
 
Macgregor, W.G.  1977. Status of mountain goats in British Columbia. Proceedings of the 
International Mountain Goat Symposium, 1: 24-28. WR 171   
 
Little information is available on early populations of mountain goats in British Columbia. The earliest 
recorded account of this species in British Columbia was by David Thompson in 1807. The “Inventory of 
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the Natural Resources of British Columbia” (1964) gives an estimated population of 100, 000 mountain 
goats in the province in 1961. Since that time, declines have taken place in many herds. The current 1977 
estimated population is 63,000 (Blower 1977). In several areas the declines are attributed to over-hunting 
and in others die to severe winters or a combination of both over-hunting and severe weather (Phelps et. 
al. 1975). 
 
Mountain goats are found in most of the mountainous areas of the province, except Vancouver Island. 
They are found from sea level along the west coast to elevations over 2500m in the Rockies. 
Approximately 25 percent of lands of British Columbia support mountain goats (Fig. 1 and Table 1) in at 
least moderate numbers (Blower 1977).  
Only one introduction has been made in this province.  In 1924, four mountain goats were transferred 
from Banff, Alberta to Vancouver Island.  These animals were last reported in 1941.  
 
Aerial surveys, usually by helicopter, are used to provide most of the information on goat distribution ad 
numbers. Accessible herds are also counted from the ground.  These data are supplemented by 
information on distribution provided by hunters and guides. 
 
Mountain goats inhabit the roughest possible terrain in the mountain ranges of the province, from sea 
level to above timberline. Usually they are found within easy reach of rocky bluffs or drags for hasty 
retreat from any danger. 
 
Pre-mating activities begin when adult males slash brush with their horns and dig rut beds. Mating 
activity reaches a peak between November and early December. Parturition occurs from May to June. 
Birthing habits are described. 
Survival of the mountain goat is greatly dependent upon the availability of suitable wintering areas. Kids 
and yearlings experience the greatest mortality. Deaths are attributed in part to adverse weather conditions 
in winter. Predation is a minor factor in limiting goat populations. Accidents are a major cause of death. 
 
Management is described in terms of non-hunted populations and hunted populations.  
 
Management problems include: overhunting, low productivity, lack of sound information/data. 
 
 
Pendergast, B.A. and J. Bindernagel 1977. Mountain goats and coal extraction in northeastern 
British Columbia. Pages 64068 in: Samuel, W. and W.G. Macgregor (eds.) Proc. of The First 
International Mountain Goat Symposium. Kalispell, MT (pp64-68). 
 
Coal mining and related activities conflict with the maintenance of mountain goat (Oreamnos 
americanus) populations. In northeastern British Columbia, coal exploration has correlated with a decline 
of mountain goat populations. Depressed populations have shown no sign of recovery. 
 
Imminent coal developments including nine open pitmines, two underground mines, several preparation 
plans on e completely new town, highways, railways, and airports will affect approximately 15, 000km2. 
Within this area lie 1, 900km2of coal license and 1,200km2 of mountain goat range. Twenty percent of the 
mountain goat range is under license by coal companies. 
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The precise mechanism of the mountain goat population decline is not known but appears to be related to 
easy human access. Habitat destruction is not an important factor in known losses but may be a factor in 
attempts to re-establish populations after mining. 
 
New approaches to management may have to be developed for mountain goat populations with intact 
habitat but easy human access. High populations still exist in remote parts of the coal block but present 
management techniques based on manipulation of open season length will not protect these populations if 
their habitat is explored for coal using road dependent equipment. 
 
 
Rideout, C.B. 1977. Mountain goat home ranges in the Sapphire Mountains of Montana. In W. 
Samuel and W. G. MacGregor (eds.) Proceedings of the First International Mountain Goat 
Symposium. Kalispell, Mont. Feb. 1977. Queen’s Printer. Victoria B.C. pp 201-211. 
 
Twenty-eight mountain goats (Oreamnos americanus) were captured in the Sapphire Mountains of 
Montana from 1971 to 1973: 16 were equipped with radio collars. Mean yearly home ranges (convex 
polygon estimates) calculated from radio locations were 48.3km2 for yearlings, 31.1km2 for two-year 
olds, 24.0km2 for adult females and 21.5km2 for adult males. The size of the monthly ranges of four goats 
decreased from August to November of 1972 as snow accumulated at high elevations. Females were 
traditional in their use of summer ranges, whereas males were not seen in the study area during 
consecutive summers. Mean winter migration distances (measured between summer and winter activity 
centers) ranged from 9.2km for the severe 1971-72 winter to only 2.9km during the mild winter of 1972-
73. Goats with radio collars occupied south-facing cliffs at approximately 1,700m altitude during the 
winter of 1971-72, but they ranged at much higher elevations (2, 100 to 2, 500m) in the winter of 1972-
73. 
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Theses (organized by date) 
 

Dane, B. 2002. Retention of offspring in a wild population of ungulates. Department of Biology, 
Tufts University, Medford, MA, 02155, USA Behavior, 139(1): 1-21;   January 2002 ISSN: 0005-
7959 
 
A thirty-three year study of mountain goats (Oreamnos americanus) in their natural habitat revealed an 
unexpected plasticity in their reproductive pattern that was correlated with herd size. Females in this study 
population retained their offspring as yearlings (biennial reproduction) for the first sixteen years of the 
study while the population was stable or declining, whereas they did not retain yearlings (annual 
reproduction) for the next ten years while the population was increasing. Females again retained their 
offspring during the last seven years of the study when the population was either stable or decreasing. 
Offspring who are considered as retained are those who are allowed to remain within a few meters of their 
mothers at all times, who share food resources with their mothers, and who are allowed to nurse. 
Yearlings who are not retained (their mothers reproduce annually) are forced to remain many meters 
distant from their mothers, are unable to share food, and are never allowed to nurse. Individual differences 
were evident in females with respect to whether they reproduced annually or biennially. In some cases 
females reproduced annually for several years and subsequently shifted to a biennial mode of 
reproduction. In other cases, however, known individuals maintained a biennial pattern when the majority 
of the females were reproducing annually. Surprisingly, the rate of survival of both young of the year and 
yearlings was not affected by the mother’s mode of reproduction. The data presented here support the idea 
that members of this population commonly reproduced every other year rather than that they reproduced 
every year, but often lost their offspring. 
 
 
Harrison, D.G. 1999. Distribution and movements of canyon-dwelling mountain goats along Pinto 
Creek, Alberta. MS Thesis University of Northern British Columbia, Prince George.  94pp. 
 
We studied goats (Oreamnos americanus) along Pinto Creek, Alberta because of the potential conflict 
between goat movements and encroaching logging activities.  We studied the seasonal distribution and 
movements of goats within the Pinto Creek Goat Reserve and recorded the use of forests by goats in the 
area immediately surrounding Pinto Creek from May 1996 to November 1998.  We also monitored 
minimum population size and structure of goats within the study area.  As Part of the long-term study, we 
compared direct and indirect observation methods to record the presence of mountain goats. 
 
Observation methods consisted of visual sightings of goats, the use of remote cameras, and locating goat 
sign (i.e., hair, tracks, and pellets) within belt transects and plots along the top of 29 discontinuous cliffs 
within the study area from February to October 1997. Belt transects were the most reliable single method 
of recording presence of goats on cliffs during winter and summer 1997. Belt transects alone, however, 
were limited to recording presence-absence data. The other methods are required if data on population 
structure, individuals, behavior, daily activity, or intensity of use are needed. 
 
Minimum yearly population estimates varied from a maximum of 27 individuals in 1996 to a minimum of 
17 individuals in 1998. We observed kid survivorship rates of 57% and 20% for 1996-97 and 1997-98 
respectively.  The decreased population estimates and low kids and adult females from the Reserve. 
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We observed no pattern of annual, seasonal, or spatial distribution of goats within the study area, 
although, we did detect the presence of goats more frequently on cliffs in 3 areas along Pinto Creek. The 
results of a multiple regression suggested that cliff size best explained cliff use; each of the 3 high-use 
areas included at least 1 of the largest cliffs within the Reserve. 
 
We observed goats using forests during winter and summer of all years of the study. In 1 instance, we 
found goat hair in the forest 2 km outside of the Reserve.  During winter, we found goat sign (i.e., tracks, 
pellets, beds) in forests up to 410m from cliffs.  The presence of goats in forests indicated the potential for 
conflict between logging activities and mountain goat movements along the Pinto Creek canyon. We also 
observed goat sign outside the study area along Pinto, Wroe, and Hightower Creeks.  Our data indicated 
that the Pinto Creek goat heard is likely part of a larger or at least more wide-ranging population. We 
recommend that Global Positioning System radio collars be placed on adult male and female goats 
captured within the Reserve to determine the extent of forest use and the frequency of long-distance 
movements beyond the Pinto Creek Goat Reserve. 
 
 
Haynes, L.A. 1991. Mountain goat habitat of Wyoming’s Beartooth Plateau: implications for 
management.  MS thesis Northern Arizona University 
 
From 1989 to 1991 the characteristics of mountain goat habitat were investigated on the Beartooth Plateau 
in Northwest Wyoming. Habitat information was gathered by observing non-radioed goats and by 
relocating two radio collared goats. The potential bias of using observations versus radio telemetry are 
discussed. The habitat characteristics examined were: type of habitat, slope, aspect, distance to cliff, 
elevation, and terrain. The data were analyzed using the Use/Availability technique. 
 
Just as in other areas, mountain goats on the Beartooth Plateau used cliffs and steep rocky slopes >75% as 
their primary habitat. They were usually within 1/4 mi (402 m) of cliffs and used the top half of slopes 
more than available. The goats did not exhibit a preference for aspect or elevation. 
 
In addition to the habitat analysis, parturition areas, distribution, movements, and bighorn sheep/mountain 
goat relationships are discussed. The literature pertaining to mountain goat management and their 
sensitivity to human access and disturbance is reviewed. Finally, management recommendations are made 
for the major uses: timber, minerals development, livestock operations, and recreation. 
 
SUMMARY OF MANAGEMENT RECOMMENDATIONS 
 
The evolutionary adaptations of mountain goats to their cliffy habitat makes them more. vulnerable to 
management impacts than most other ungulates. Goats are restricted to cliffs and this leaves them with 
few options when faced with disturbance other than to move to different, probably already occupied, 
cliffs. Geist (1978) noted that displacement into areas already occupied results in increased social 
contacts. Goats are aggressive to each other just for the purpose of avoiding such aggregations in the face 
of limited habitat options. The other option they have is to acclimate to human disturbance (Smith 1982). 
It seems clear from the evidence that hunted populations do not acclimate very well. 
 
Often mitigation measures for wildlife include conducting seasonal activities when animals have migrated 
elsewhere. For example, when elk and deer are on high summer ranges, activities can be conducted on 
winter range. Activities that could effect bears are sometimes conducted when bears are hibernating in 
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winter. The conclusion I have drawn from my data and from the literature is that there is no time of year 
when goat habitats are completely unoccupied, and given their relative sensitivity to human impact, goat 
habitats should be exempt from development activities year around. Goat habitat is easily defined and 
occupies a relatively small area compared to many other big game species' habitats. 
 
The other major conclusion that I have drawn from my examination of the literature is the cumulative 
effects of human impacts on goats. Joslin (1986) believed that the decline in kid production and nanny 
survival during seismic activities on the Rocky Mountain Front was also due to the added effects from 
other human impacts: recreation, logging, and access. One segment of her study population was relatively 
isolated and seemed to rebound from the seismic effects. Another segment was already subjected to 
considerable human influences and continued to decline after seismic operations ceased. In the Alberta 
study responses to concurrent stimuli "appeared to have a cumulative effect with a resulting higher 
frequency, 66 intensity, and duration of behavioral responses by goats" (Penner 1988). My conclusion is 
that managers cannot have both the impacts of hunting and land development activities on the same herd 
of goats at the same time. One can probably get by, conservatively, with one or the other, but not both. As 
Chadwick (1978) stated, "In marginal ranges or in heavily roaded and disturbed habitats, this species may 
not be able to support any hunting at all--not on top of normal losses." Since the Beartooth population is 
valued for hunting, other potentially disturbing activities should be carefully managed if hunting is to 
continue. 
 
Kuck's (1985) recommendations are: 
 
"(1) inform the public of goat sensitivity to harvest; (2) encourage public participation in enforcement 
programs; (3) close areas to hunting where goats are readily visible and adjacent to developed recreational 
areas and roads used on a regular basis, and manage these goats for nonconsumptive use; (4) emphasize 
that access development into or adjacent to goat habitat increases goat vulnerability to illegal harvest; and 
(5) encourage the public land management agencies to avoid or limit use or access into, or adjacent to, 
goat habitat." 
 
 
Fox, J.L. 1983. Constraints on winter habitat selection by the mountain goat (Oreamnos 
americanus) in Alaska.  PhD dissertation, University of Washington, 156p.  Abstr. Int. B Sci. Eng. 
44(8): 2290. Feb.   
 
During winter in southeast Alaska food availability, predator avoidance and thermoregulation are 
potentially important constraints on habitat selection by mountain goats. Hypotheses predicting goat 
habitat use relative to each constraint were tested with measurements of actual habitat use. Forage 
biomass was measured in 13 plant communities, ranging from alpine herbfields to dense old-growth forest, 
which were recognized as important components of goat winter range. Total available forage could be 
predicted for a plant community under any set of snow conditions through measurement of the pattern of 
snow accumulation effect on availability of individual forage species. Predictions compared well with actual 
measurements, and were used in testing the relationship between available forage biomass and use of plant 
communities by goats. Goat habitat use was positively correlated with available forage biomass where 
predation risk was constant, and negatively correlated with distance from steep and broken terrain where 
food availability was constant. Thermoregulatory considerations appear to influence goat habitat use only 
under the most severe winter conditions. Goats used less windy microsites in the alpine zone during 
windy conditions when temperatures were below -10(DEGREES)C. A general model of winter habitat 
selection by goats is constructed based on the costs and benefits of food availability and predation risk. 
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Empirical evidence indicates that a distance limit of 500 m from steep and broken terrain may encompass 
virtually all of goat habitat use during winter, thus allowing a first approximation of the extent of goat 
winter habitat in an area. Because of the mild maritime winter conditions, the low elevation, heavily forested 
areas can provide the most available forage. Where these forested areas are within or in proximity to steep 
and broken terrain, such sites can provide critical wintering sites for goats. 
 
 
Phyllis R., 1983. Effects of forest management on the vegetative cover of mountain goat winter 
range on the west slope of the north Washington Cascades. MS thesis, University of Washington.  
 
The effects of timber management on the vegetative cover of mountain goat winter range was studied in the Sauk 
drainages on the west slope of the North Cascades of Washington. Effects of timber harvesting on the 
productivity and percent cover of plant species were summarized in relation to time since disturbance (successional 
stage) and in relation to a burn or no burn site preparation, on a chronosequence of logged sites on the southwest 
slopes of White Chuck mountain. The logged sites represented a time period of disturbance from 1950 to 
1979, during which there had been dramatic decreases in goat populations in the Sauk drainage. The effects of 
the fire suppression era (1930 to 1977) on mountain goat habitat were summarized with the use of fire history 
data (Loeffler 1978) from Glacier Peak 1ilderness and the Darrington Ranger District. 
 
The focus of this study was on the effects to goat habitat of the shift in cover from predominantly tree cover to the 
forb-shrub-low tree successional stages which followed the clearcutting of the old growth of the Tsuga 
heterophylla zone. The effects of the last 40 years of fire suppression on goat habitat were discussed in 
relation to mountain goat management strategies. Benefits of the forb/shrub productivity on clearcuts 
were discussed in relation to a)  plant material known to be major winter diet items of the mountain goat, 
b) possible loss of forage availability on clearcuts in winter in conjunction with snow cover, and c) the effects 
of the decline of the forb/shrub cover, at 26-30 years following disturbance. 
 
Differences between sites which had slash burned and those without slash burned were compared over time. 
Burned sites had significantly greater vegetative (especially shrub) cover on the sites representing 10 to 15 
years since disturbance. The differences in percent cover and productivity between the two treatments 
were not significant in much of the comparisons. Differences in cover due to treatment appeared to 
converge with time. 
 
Wildfire has had an important historical role in the development of the vegetation (goat habitat), with the west 
slopes of the North Cascades supporting a long natural fire rotation, 400 to 600 years for the last century on the west 
side of Glacier Peak Wilderness. 
 
Fire suppression on the Darrington District was estimated to have affected less than 3 percent of the predicted goat 
habitat of Glacier Peak Wilderness. 
 
 
Adams, L.G. 1981. Ecology and population dynamics of mountain goats, sheep Mountain-Gladstone 
Ridge, Colorado. MS Thesis. Colorado State University, Ft. Collins. 182 pp. 
 
Mountain goats (Oreamnos americanus) were studied on Sheep Mountain-Glad stone Ridge in the 
Sawatch Range between June 1977 and March 1980. Winter and summer habitat selection, winter food 
habits and forage preferences, movements and home ranges, factors affecting group size, population 
size, and age ratios were determined. Population statistics were used to model population growth of this 
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herd from 1965 to 1979. Goats wintered on both alpine tundra and on subalpine partly forested ranges. All 
winter ranges lacked persistent or melt-crusted snow and had cliffs interspersed with vegetation 
types that provided forage. Winter home ranges were small compared to summer home ranges. 
Winter diets and forage preferences varied in genera, as well as in major forage classes between 
alpine and subalpine ranges. Important forages on both ranges included Englemann spruce (Picea 
englemanni), Douglas fir (Pseudotsuga menziesii), and species of Festuca and Artemisia. Goldenweed 
(Happlopappus macronema) was important on subalpine winter range. In summer, habitat selection and 
home range size was related to availability of green forage, snow conditions, and locations of mineral 
licks. As summer progressed, mountain goats moved from lower mountain shrub ranges to higher 
alpine tundra ranges. Home ranges were large because goats moved from alpine tundra ranges to salt 
licks on Sheep Mountain, 5 km away, and back. 
Females had smaller home ranges and were more observable than were males. Mountain goat groups were 
larger on alpine tundra ranges than on subalpine forested ranges regardless of season. Group sizes varied 
with steepness of slope, vegetation type, and season. Review of literature suggests that groups are smaller in 
indigenous mountain goat herds than in recently introduced herds. Population modeling of this herd 
indicated that harvest has been the primary factor affecting growth. An average annual harvest of 7% of 
the late-summer population would maintain the herd at its present level. Reproductive success was 
negatively correlated with late spring snow depth, and has declined an average of 47% 
beginning in 1976 when the population had reached approximately 150 animals. Habitat ecology of 
mountain goats is compared to that of bighorn sheep and their potential for competition is 
discussed. Recommendations for management of the Sheep Mountain-Gladstone Ridge population, 
as well as goats throughout Colorado are offered.  
 
 
Fox, Joseph L. 1978. Weather as a determinant factor in summer mountain goat activity and 
habitat use. MS Thesis, University of Alaska [Fairbanks], 64p.  WR 224   
 
Extremely variable mountain goat aerial census results in southeast Alaska prompted an inquiry into the 
influence of weather on goat activity and habitat use, and therefore its affect on census results. In this study mountain 
goat activity in clear weather showed peaks at sunrise and sunset and low activity around midday. In cloudy-rainy 
weather no distinct daily peaks in activity were apparent. Habitat used in clear weather was characterized 
by higher elevation; greater distance from shelter; smoother terrain; greater snow cover; and lower plant diversity, 
biomass, and physiognomy when compared to that in rainy weather. Temperature regulation by goats as a factor 
influencing summer habitat use and altitudinal movement appears to be equally as important as selection of forage as 
indicated by other authors. These effects of weather on goat activity, habitat use, and thus visibility could 
significantly influence aerial census results and should be considered in planning surveys. 
 
 
Foster, B.R. 1976. Observability and habitat characteristics of the mountain goat (Oreamnos 
americanus BLAINVILLE, 1816) in west-central British Columbia. MS Thesis, University of 
British Columbia, 134p. 
 
Copied in reference material binder23: the abstract, introduction, conclusions and recommendations and 
literature cited. Available in microfiche from the National Library of Canada. 
 

                                                 
23 Reference material binders were made for the proceedings and other materials found in this Annotated Bibliography.  See 
bymanp@unbc.ca or jkavangh@mail.canfor.ca  
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Geist, V. 1975. Harassment of large animals and birds, with critique of the research submitted by 
Arctic Gas Study Ltd. on this subject. Report to Berger Comm. Facility Of Environmental Design. 
University of Calgary, Alberta. 62 pp. 
 
Copy of introduction, some measures to reduce highway impact on large mammals, recommendations and 
summary in reference material binder1. Complete thesis available form the University of Calgary. 
 
 
Chadwick, D.H. 1973. Mountain goat ecology – logging relationships in the Bunker Creek. MS 
Thesis University of Montana, Missoula. 
 
INTRODUCTION 
 
The Bunker Creek study area is in the Swan Mountains of Western Montana. The Swans extend from 
Glacier National Park southward to the Bob Marshall Wilderness, of which they form the western boundary. 
Bunker Creek has two major forks, the North Fork of Bunker Creek, often referred to in the thesis as 
simply the North Fork, and Middle Fork Creek. They begin in subalpine cirques near the crest of the Swan 
Mountains, join after 5 miles, then run eastward 6 miles to join the South Fork of the Flathead River. Gorge Creek, 
running northward from Sunburst Lake at the base of Swan Peak in the Bob Marshall Wilderness, is the other major 
tributary of Bunker Creek. 
Extensive road-building and logging on the west slope of the Swans and the lower South Fork of the Flathead 
River was conducted in recent years. Over the same period, there was an apparent decline of Rocky Mountain 
Goat (Oreamnos americanus) populations in these areas. Richard Weckwerth, Region 1 Game Manager 
of the Montana Fish and Game Department, initiated this study of the ecology of the Bunker Creek mountain goat 
herd and its response to road-building and logging operations beginning in the de facto wilderness drainage. 
Field work began in March of 1971 and terminated in October of 1972. During that time, my wife and I 
remained in nearly continuous contact with a herd of from 20 to 30 goats which used the North Fork of 
Bunker Creek and Little Creek, a tributary of the adjacent Addition Creek drainage. Outposts were 
constructed across from goat cliffs to permit continuous observations in both areas. Periodic censuses 
were conducted in nearby drainages. Major research objectives were to. describe the daily life of a 
mountain goat herd throughout the year and gather information necessary to help assess immediate and 
long-term effects of resource extraction disturbances on goat populations. Research on mountain goats in the 
Swan Mountains has been continued and expanded since October of 1972, and pertinent observations from 
recent research have been included. 
A description of terms used in following chapters is necessary. First, the terms "mountain goat" and "goat" are 
freely interchanged. Rocky Mountain Goats are a rupicaprid bovid, and not closely related, except in some 
superficial aspects, to other goats. Where domestic goats (Capra hircus) are referred to, this is always 
qualified by inclusion of the word "domestic". A herd refers to a particular population of mountain goats 
sharing specific seasonal ranges which are separate from those of other concentrations of goats under most 
circumstances. The terms "group" and "band" both refer to small, family-size associations of goats within a 
herd, and are used reciprocally. Goats typically became sexually mature at 2 years of age, but did not reach full size 
until at least 4 years. Goats were therefore separated into age classes of kids (K) and yearlings (Y), both of which 
were separated into sex classes whenever possible, 2-year-olds (2d’or 2$), 3-year-olds (3 d’or W), and adults 
(Ad e or W). Adult females are further separated in some tables into nannies with kids (NwK) and adult 
females without young (Ad $). Though most authors use the term “nanny to refer to all female mountain 
goats, I have restricted its use to indicate only adult females with kids. I assumed that the presence of kids demands 
important behavioral changes in females. Therefore, 3-year-old females with kids were classed as NwK with older 
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nannies, and 3year-old females without kids were considered separately as 3 !~’s in most tables. No 2-year-
old females were observed with kids of their own. Also, 3-year-old females without kids and 3-year-old males 
became difficult to distinguish with certainty from adults after replacing their coat by fall. The 3-year-old 
classes are therefore somewhat under-represented in some considerations. The terms “male” and “billy” 
are used interchangeably Most mountain goat range in the Swan Mountains occurs within subalpine habitat, 
from 5,000 to 9,000 feet elevation. Cliff exposures of argillaceous rock outcroppings with local Douglas fir 
(Pseudotsuga menziesii) communities are prominent on south- and west facing slopes amidst spruce-fir 
(Picea engelmanni-Abies lasiocarpa) climax forest. This is an area of deep snows which remain on north facing 
slopes through June. Open terrain occurs on ridgetops and avalanche tracks throughout the region. 
 
SUMMARY 
 
Use of different habitats by mountain goats appeared to be largely determined by seasonal changes in 
forage palatability and accessibility. Examination of 203 feeding sites revealed 163 different forage species 
utilized by mountain goats and demonstrated an ability to exploit a variety of forage under different 
conditions. Goats generally bedded on steep cliffy areas throughout the year. During spring, vegetation was 
first exposed on south- and westfacing cliffs. Goats fed primarily on available grasses and sedges there. Use 
of cliffy areas for foraging declined as other habitats became more accessible. During early summer, goats 
selected a succession of newly blossomed forbs in meadows and ravines, and on cliffs. Succulent forbs 
and shrubs in ravines and moist meadows were increasingly selected during late summer. Bunchgrasses in 
dry meadows were favored during fall months until deep snows once again restricted goats to cliffs and a 
diet consisting mainly of grasses and sedges. During late winter, goats were mostly observed feeding on 
windblown ridgetops, though they continued to utilize cliffs where winds and the precipitous nature of the 
terrain prevented accumulations of deep snow. 
 
Goats were observed feeding during all hours of the day and on many nights, but feeding occurred mostly 
in the hours just before darkness during all months. Bedding usually peaked during midmorning. In 
the absence of foul weather or high temperatures, feeding and bedding periods alternated at approximately 
1.5 to 3.0 hour intervals throughout the day. High temperatures significantly curtailed non-bedded 
midday activities and acted to synchronize feeding times of different groups by promoting late evening 
feeding periods. Accordingly, best census results were obtained in the hours before darkness following 
high afternoon temperatures. Goats were often less visible in late summer as they fed in brushy ravines, so 
evening censuses during early summer proved most rewarding. Severe rain and snow storms also restricted 
feeding activities. Travel and feeding were observed in most months during moonlit portions of the night. 
Rates of travel while feeding varied from 8-15 feet/minute during June and July, as goats selectively 
snipped forbs across open cliffs and meadows, to 1-2 feet/minute during December as goats pawed 
through deep snow to obtain food. Snow depths and forage preferences similarly influenced the average 
distance traveled during a single feeding period. This varied from 535 feet during June to 100 feet during 
December. Average distances between successive days’ sightings, taken as an indicator of overall daily 
movements, rose steadily from 101 feet during January to 2,778 feet during October. 
 
Females and subadults in the Bunker-Little Creek herd spent over 95 percent of their time within two major 
cliff areas, a distance of about 3 miles, during non-winter months. Known winter range areas were entirely within 
summer range in each major cliff area. Travel between winter ranges on Little Creek and the North Fork of Bunker 
Creek was not observed during the deep snow winter of 1971-72, but is thought to have occurred during the unusually 
light-snow winter of 1972-73. Goats did not winter on the snowbound cliffs of Middle Fork Creek during 1971-72, 
but several were observed there during winter 1972-73 when considerably more cliff area was exposed. Logging and 
road-building disturbances may have acted to restrict range use by the Bunker-Little Creek herd, but observations of 
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herds in similar areas indicated correspondingly limited movements of females and subadults on traditional range. 
Males traveled greater distances. Limited data from marked males showed individuals traveling at least 9 and 11 
airline miles in two cases; one of these involved crossing the South Fork of the Flathead River. Males were often 
observed in locations seldom or never used by females and subadults (see Appendix V). 
 
Natural history of mountain goats, particularly sign and details of daily life, were discussed. The number of pellets in 
a group averaged at least 119 for mountain goats and less than 100 for mule deer. Individual deer pellets are often 
indistinguishable from those of the goat on the same range. Bedding, dust-bathing, and feeding sites, trail systems, 
and salt licks were mapped. Subsequent observations showed habitual use of such areas by all herd members And 
infrequent use of different sites. 
 
The molt was similar for all age and sex classes except kids, which continued juvenile pelage growth. 
However, shedding rates differed and aided in field identification. Adult males were completely shed from 2 
to 6 weeks before other goats. Pregnancy and lactation appeared to retard molting in females from 3 to 4 weeks 
beyond other classes. 
Rumination during bedding periods generally lasted from 30 to 45 minutes and was repeated at 30 to 50 minute 
intervals between periods of intermittent sleep. Goats masticated each bolus in a highly regular fashion. 
Mastication rates were most rapid in kids and thereafter declined with increasing age, providing a possible 
criterion for age determination in conjunction with other field ageing techniques. 
 
Climbing techniques were described. Younger goats exhibited less skill and more frequent hazardous 
maneuvers in precipitous are-s than older goats. Few missteps (29) causing a goat to lose its balance in the 
course of non-aggressive activities were observed during nearly 3,000 hours of observation of goats in all types of 
terrain. 
Body care behavior became an important late spring and early summer activity. Horn rubbing and slashing 
also occurred primarily during summer months and was performed by all age and sex classes, including 
young kids whose post-cornual glands were not yet evident. Dust-bathing activities occupied a large portion of 
summer bedding periods and were in many cases similar to pit-digging by males during the early rut. Sexual 
differences in urination posture provide an additional means of distinguishing the two similar appearing 
sexes, particularly as subadults. 
 
Males occupied an increasingly dominant social position until sometime late in their second or early in 
their third year when they began to assume a pseudo-subordinate role in social encounters, yielding 
feeding areas and bed-sites even to kids and yearlings. As yearlings and 2-year-olds, males showed more 
independence and mobility than females of corresponding ages. By their third year, males were unable to 
interact successfully in groups and began a largely solitary existence outside of the rut. 
 
Within female-subadult groups, older and larger animals dominated younger and smaller individuals. The 
highest-ranking female or subadult generally assumed leadership of a particular band of goats. As an 
important exception, dominant adult females without kids followed nannies with kids, so that females with 
young most often determined the direction and sequence of activities. The importance of leadership in social 
life was suggested by irregular activities and prolonged searching by females and subadults and leaderless 
bands of yearlings and newly-independent kids. 
 
Consistently high rates of aggressive activity were recorded among goats which remained in daily 
association with one another. Most horn contact was performed with low intensity, directed toward the 
thickened dermal shield area of the rump or flank, and directed toward kids and yearlings. Potentially 
injurious climbing accidents which resulted from aggression exceeded climbing accidents seen during 
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daily travel and feeding activities. Kids and yearlings were most often affected. The overall structure of the 
Bunker-Little Creek herd was one of loose association of periodically interchanging bands, each consisting of three to 
six animals with a more or less linear rank. It appeared that aggression acted in part to mediate the size and 
composition of these groups. Records of marked animals revealed that, with few exceptions, the only permanent 
associations were 10- to 11-month-long nanny-kid pairs. Individual membership in different bands changed 
frequently, often several times a day. The family-like structure of female-subadult bands seemed to be simply the 
most stable group composition within a herd. 
 
Detailed descriptions of maternal behavior and the early development of kids might be summarized by stating 
that mountain goat mothers exhibited marked attentiveness and protectiveness toward their precocious 
youngsters in a rigorous social and physical environment. 
 
Both sexes first showed signs of participation in the rut as 2-year-olds. Young billies actively dominated older 
males during initial stages of the rut. Digging of rutting pits was performed mainly by older males during the early 
rust and declined as older males began to approach and court females more readily. Billies traveled continuously 
throughout female ranges during the rut. The estrous period appeared to be no longer than 2 or possibly 3 days' 
duration. Males, separated into 2-year-old, 3-year-old,and adult classes, tended to court females 
primarily their own age. 
Descriptions of predators in the study area and their relationships to resident goats were given, but the role 
of predation in mortality could not be determined. 
 
Measurements showed individual alertness to increase significantly with age and decreasing group size. 
Kids were by far the least alert class of goats, and group leaders were typically the most watchful. Goats 
responded to most alarming stimuli by attempting to localize the source of disturbance rather than beginning 
immediate flight. Many individuals, particularly younger, inexperienced animals, approached novel or 
partially revealed objects. 
On the North Fork of Bunker Creek, resident goats remained on traditional range and continued to 
utilize cliffy areas and two major salt licks during initial road-building and logging disturbances. By 
mid-summer of 1971, road-building with frequent blasting progressed to a point directly across from 
primary goat habitat, within 1,000 feet of lower cliffy regions and the two salt licks. All resident goats left the 
area at that time, moving to cliffy areas near Little Creek, 3 miles distant. Goats were subsequently observed 
on lower cliffy areas and at licks on the North Fork of Bunker Creek in a few instances, mainly on 
weekends, in the absence of disturbances. Goats were seen on lower cliffs during spring of 1973 prior to 
commencement of logging, but left the area as disturbances began. Well-worn trails, dusting sites, and beds 
became overgrown during 1972 and were scarcely visible by 1973. Goats were occasionally observed 
on ridgetops on the North Fork of Bunker Creek after traveling from Little Creek during non-winter 
months, and some ridgetop winter use was recorded, but no permanent residents were recorded in this 
drainage after mid-summer of 1971. 
 
Permanent goat herds were not found in the Middle Fork Creek drainage. Occasional use of cliffs there by goats 
from the Alcove Mountain area was noted during fall of 1971 and during most months of 1972, despite road-
building and logging disturbances. During sunnier 1973, however, the focus of disturbances, particularly blasting, 
was shifted to Middle Fork Creek, and goats were not observed there during the remainder of the summer or fall. 
The number of mountain goats observed throughout the Bunker Little Creek range remained approximately stable 
during the 1971-73 study period at about 30 animals. Some decline is thought to have occurred during fall of 1970 
in the North Fork of Bunker Creek before the study began. Prior to 1970, the year during which road building began in 
the North Fork of Bunker Creek, a variety of individuals in official and unofficial capacities counted between 10 
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and 40 mountain goats on the North Fork of Bunker Creek at different times of year. (No regular censuses exist for 
mountain goats in northwestern Montana.) Goats were also observed on 
Bunker Creek across from Gorge Creek. In 1971, I found no more than six goats regularly using the North 
Fork of Bunker Creek and no permanent residents across from Gorge Creek. Causes of this apparent 
reduction could not be determined from existing data. 
 
Populations throughout portions of the Swan Mountains which were censused, including the Bunker Creek 
area, included from one third to one-half as many males as females. Male:female ratios in native populations elsewhere 
are reportedly much higher, from 72:100 to 83:100. Small numbers of goats were observed in extensive cliffy areas in 
several physiographically similar drainages censused on the west side of the Swan Mountains. The largest number of 
goats (6-8) was consistently found on Bond Creek, the only unroaded drainage. Other censuses drainages had roads 
and clearcuts within close proximity of major cliffy areas. Pre-roading estimates of herds in these drainages, available 
from long-time residents, were two to three times higher than present numbers. 
 
In Hunting District 140 (Lower South Fork of the Flathead River),'road mileage for logging in the National Forest 
increased from 158 miles in 1957 to 617 miles by 1971. Similar increases occurred on the west side of the 
Swan Mountains in Hunting District 130. Unlimited hunting in both districts was restricted to a permit basis in 1965. 
Hunter harvest records from 1959 through 1972 show large numbers of goats taken during early years, followed by 
substantial declines. Similarly, until 1964, the number of males harvested averaged twice that of females. A period 
of equal harvest of the sexes followed. Recently, from 1970 through 1973, fewer than one-half as many males as 
females were killed. 
 
Numbers of  black bears, grizzly bears, and elk casually observed on the North Fork of Bunker Creek 
declined during the study. Elk discontinued use of  a traditional lick area after disturbances reached that 
portion of the drainage. Black bears, less frequently observed, directly and indirectly through records of 
sign, continued to utilize habitat in close proximity to ongoing disturbances. Seasonal movements of 
grizzly bears could not be distinguished from possible responses to disturbance. Some poaching of 
grizzly bears occurred in the study area and adjacent portions of the Swan Mountains. 
 
In view of apparent declines of mountain goat populations in the Swan Mountains and nearby areas, a 
conservative approach to harvesting is recommended until more is known about those factors naturally 
limiting mountain goat populations and their relationship to hunting. Future resource extraction operations 
should take into account the mountain goat's response to related disturbances and its vulnerability where 
readily accessible. 
 
 
Hjeljord, O. 1971. Feeding ecology and habitat preference of the mountain goat in Alaska.  MS 
Thesis, Univ., Alaska, Fairbanks. 126 pp. 
 
Feeding ecology and habitat preference of the mountain goat were studied on the Kenai Peninsula and on Kodiak 
Island in 1969 and 1970. Comparative field observations were also made in the Port Houghton area, southeastern 
Alaska, in the fall of 1969. 
 
Goat populations on Kodiak and Kenai show common features in their adaptations to range and habitat. 
Summer ranges of the goats are located toward the summits of the mountains. The vegetation type preferred in 
summer on Kodiak is the forb-sedge meadow, commonly found in southfacing bowls. On Kenai, the animals 
also spend considerable time feeding on prostrate vegetation on high ridges. The bulk of the forage 
consists of forbs, while broad-leaved sedges are used to a lesser extent. The selection of forage as well as the 
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use of different vegetation types are to some extent governed by the occurrence of new growth or the presence of 
particularly succulent plant tissue. 
 
In winter goats utilize the lower slopes of the mountains when snow is sparse there. In these sites they feed mainly on 
the rhizomes and petioles of Athyrium filixfemina. When heavy snow limits access to this forage, they 
retreat to high wind-blown ridges and rock outcrops, where bunch grasses and "bunch" sedges are the principal 
forage plants. These species both contain a significant amount of green tissue. In early spring goats are 
found on the lower alder slopes feeding on the new growth of 
Calamagrostis canadensis; forbs and browse are utilized to a lesser extent. 
 

After the arrival of the first snow of winter, goats in the Port Houghton area fed mainly on evergreen ferns and dwarf 
shrubs on snow-free spots under mountain hemlock (Tsuga Mertensiana). 
 
 
Rideout, C.B. 1971. A radio telemetry study of the ecology and behavior of the Rocky Mountain 
goat in Western Montana. MS Thesis University of Montana. 146 pp. 
 
Studies of animal movements provide important information for fame management and are essential for an 
accurate assessment of habitat use (Sanderson, 1966). The movements of several large North American 
mammals have been studied by radio-telemetry, including white tailed deer (Odocoileus virginianus) 
(Rongstad and Tester, 1969), mule deer (Odocoileus hemionus) (Siglin, 1965), elk (Ccrvus canadensis) 
(Craighead et al., 1973), moose (Alces alces) (Ballenberghe and Peek, 1971), pronghorn antelope 
(Antilocapra americana) (Bayless, 1969), black bears (Ursus americanus) (Jankel and Cowan, 1971), 
grizzly bears (Ursus arctos) (Craighead and Craighead, 1965), cougars (Felis concolor) (Seidensticker et 
al., 1973), and timber wolves (Canis lupus) (Kolenosky, 1967). Movement studies of the Rocky Mountain 
goat (Oreamnos amer.icanus) have not been previously carried out, however, due to the logistical difficulties 
involved. General information on daily movements and migration of unmarked mountain goats has been 
provided by several investigators, but projects involving the marking of goat: have resulted in few sightings 
(Hanson, 1950; Brandborg, 1955; Lentfer, 1955; Foss, 1962; Hebert and Cowan, 1970; DeBock, 1970; 
and Peck, 1972). 
 
This study of mountain goat ecology and behavior was initiated in 1970 in the vicinity of Dome Shaped 
Mountain in the Sapphire Mountains, Ravalli County, Montana, following a. one summer study of 
mountain goat behavior on Gunsight Pass in Glacier National Park (Fig. 1). My major aims were to 
determine: 1) home ranges; 2) daily activity patterns; 3) habitat use; 4) population size and composition; 
and 5) reactions to logging of this Sapphire Mountains goat herd. 
 
 
Kerr, G.R., 1965. The ecology of mountain goats in west central Alberta.  MS thesis, University of 
Alberta, Edmonton, Alta. 96 pp. 
 
The general ecology of mountain goats was studied on two areas in west central Alberta. 
 
Body weights and measurements of all, goats examined were recorded. Age determination techniques 
involving annual horn rings, horn length, weights and teeth were investigated. Several other physical 
characteristics were also studied. 
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Daily movements and activities as well as seasonal groupings, movements and distribution were 
investigated. The lowest average herd size was during the parturition period in May while the highest 
average herd size occurred in late winter. Factors affecting movements, grouping and distribution are 
discussed. 
 
A study of food habits constituted a large portion of the investigation. Shrubs and alpine fir-were found to 
be the primary winter foods. Several other aspects of range and food habits were investigated. The four 
major factors found to determine the location of winter range were: south or southwest facing exposures, 
ridges free of snow or with a reduced snow cover, escape terrain in the form of cliffs immediately 
adjacent to and available to the ridges and the presence of shrubs and/or coniferous trees. 
 
Reproduction and variations in productivity were studied over a 3 year period. Sexual maturity was 
reached at 2 ½  years of age.  Twinning did not occur or was at least rare. The influence on reproduction 
of weather and sex ratios during the winter are discussed. 
 
Ten mountain goats were autopsied for the presence of diseases and parasites. Lump jaw or actinornycosis 
in one individual and possible verminous pneumonia in two others were the only obvious disease 
conditions found. Two species of ticks and 11 helminths were identified. 
 
The importance of natural hazards, predation and malnutrition as well as the effects of, hunting and 
accessibility of goat habitat to hunters were investigated.. Winter in general was found to be the primary 
enemy of mountain goat populations since it is at this time that they are most susceptible to malnutrition, 
parasites, diseases, predation and natural hazards. 
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Reference Text Books (organized by date) 
 
 
Sontag, L.W. 1970. Effect of noise during pregnancy upon foetal and subsequent adult behavior. 
Pages 131-141 in  Welch B.L. and A.S. Welch (eds.) Physiological Effects of Noise. Plenum Press, 
New York. The Fells Research Institute, Yellow Springs, Ohio 45387. 
 
SUMMARY 
There is ample evidence that environment has a role in shaping the physique, behavior and function of 
animals, including man, from conception and not merely from birth. The fetus is capable of perceiving 
sounds and responding to them by motor activity and cardiac rate change. It is capable of undergoing 
conditioning in the late months of pregnancy, anticipating from one stimulus a second stimulus, and 
responding to the first stimulus as if the second had been applied. Its physiological system is capable of 
responding to physiological changes in the mother, changes induced 
by a variety of sounds or emotions and mediated through the placental interchange. 
 
Extreme maternal anguish produces greatly increased motor activity of the fetus. Emotion-inducing music 
causes a change in the fetal heart rate. Emotional or mood differences created in laboratory animals by 
frequent handling and petting produce offspring which, at maturity, function better and are "less anxious" than those of 
mothers isolated from human beings during pregnancy. 
 
Human beings in severe emotional states in the later months of pregnancy produce hyperkinetic, uncomfortable and 
poorly functioning infants. Hyperkinetic fetuses later exhibit a pattern of apprehension in peer situations at the 
age of two or three years. Such evidence, and more, suggests that we must be concerned about the advent of the sonic 
boom as a daily occurrence in the lives of pregnant women because of its possible damaging effect upon the fetus 
through alteration of the maternal environment and its possible consequent alteration of the total behavior and 
adjustment pattern in later life. 
 
 
Chadwick, D.H, 1983. A beast the color of winter. Sierra Club Books, San Francisco. 
 
This text is a complete documentation of one man’s ventures with mountain goats in the Swan Mountains 
and Glacier National Park. Chadwick records the facts about anatomy, age classes, mortality, predation, 
seasonal diets, hoof patterns, etc. Appendix 1 outlines the criteria for distinguishing sex and age of 
mountain goats during summer. 
Available from the Simon Fraser University Library 
 
 
Bailey, J.A. 1984. Principles of wildlife management. John Wiley & Sons: New York. 
This text is designed to assist with the study of: 
• Wildlife conservation, 
• Wildlife ecology, 
• Population Dynamics, and 
• Wildlife management. 
Available from the Simon Fraser University Library 
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Geist, V. 1964. Mountain sheep: a study in behavior and evolution. The University of Chicago 
Press: Chicago.  
This text would assist anyone wanting to understand ungulate related behavior. 
Available from the University of Alberta Library 
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Other (organized by date) 
 
 
Kuck, L.1986-1990. Mountain goat management plan. Idaho Dept of Fish and Game. October 1985 
16 pages 
 
INTRODUCTION 
Mountain goats (Oreamnos americanus) are a valued component of the wild ecosystem of Idaho. Mountain 
goats have and will continue to be managed for quality experiences. Goats are valued for both their 
consumptive and nonconsumptive qualities. As the numbers of hunters, nonhunters, and their leisure 
time increase, mountain goat resource values will increase. These mountain goat resources have 
significant economic value. In 1984, it was calculated that the costs associated with a mountain goat 
controlled hunt totaled about $400, and each day of hunting was valued at $100. When calculated at a 
four-percent discount rate, the present net worth of a mountain goat permit is $9,000; thus the 60 permits 
authorized in 1984 had a net value of $540,000 to the economy of Idaho. A mountain goat permit is valued 
more highly than any other controlled hunt permit. 
 
The mountain goat is native to the harsh and rugged mountains of the Northern Rockies and Northwest Pacific 
coastal ranges. Although recent transplant programs have successfully expanded goat populations beyond 
their native ranges, goats are indigenous only to three of the 48 contiguous states: Washington, Montana, and 
Idaho. Of these three, Idaho has the least amount of native mountain goat habitat. Although during the 
1800’s and early 1900’s most of North America’s ungulate species experienced severe population declines, 
mountain goat numbers remained relatively constant. 
 
The inaccessibility of goat habitat allowed their numbers and distribution to remain largely unchanged 
from historical times until recently. However, during the past 20 years, many of Idaho’s goat populations 
have decreased in numbers. Although some of these declines may be associated with habitat alteration or loss, 
most appear to have resulted from overharvest by hunting, a situation that has occurred in many areas throughout 
the native range of this species. 
 
Historically, conservative philosophies dominated mountain goat management in Idaho. Idaho’s 
legislature first established restrictions on goat hunting in 1903, when a 78-day season, and one goat per year 
bag limit were implemented. By 1931, Idaho goat seasons were reduced to 10 days. In 1943, a specific 
10dollar goat tag was required in addition to the regular license. Concerns about overharvest lead the 
Idaho Fish and Game Commission to order statewide mountain goat hunting closures in 1948, 1949, and again 
in 1951. By 1954, the Department created its first permit goat hunt in response to a tendency of hunters to 
concentrate on accessible goat herds in some areas of central Idaho. Idaho held its last general firearms 
season for goats in 1966. 
 
Prior to the 1960s, when other big game was plentiful and hunter numbers were low, most hunters displayed 
little interest in mountain goats, and few goats were taken annually. Idaho’s annual goat harvest exceeded 
100 animals in only two years (1933 and 1946) prior to 1960. Subsequently, hunting demand and access 
grew simultaneously. Information on goat numbers and distribution acquired through helicopter surveys 
was followed by an increase in permit allocations and units. 
 
Idaho goat harvest increased substantially, reaching a peak of 161 goats in 1966 (the last year portions of 
Idaho were still open to seasonal goat hunting), and again in 1968 (under a controlled hunt permit system). In 
1967, Idaho established its first general archery seasons for goats for specific areas of the state to 
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accommodate a growing interest in archery hunting. Permit allocations continued to increase through 
1974, when 303 permits were authorized. Under this level of permits, many of Idaho's goat herds declined, 
some sharply, and a few were eliminated. In response to these declines and an increased understanding of 
their sensitivity to hunting, a more conservative approach to goat management was adopted during the past 
planning period (1981-1985). The primary management goal identified in the 1981-85 plan was to 
increase goat numbers throughout the state. Regulations were modified to meet this goal: many hunts 
were closed; permit numbers were reduced in many units; general archery hunts were switched to controlled 
hunts; hunters were encouraged to take males; females with kids at side were legally protected; hunters 
were restricted to the harvest of only one mountain goat in a lifetime; and goats were transplanted into 
vacant habitats or into areas with suppressed populations. Only 50 permits were authorized in 1985. 
 
This program of harvest regulations and management has been partially successful. Mountain goat 
distribution within Idaho has been expanded through the transplant program, and all of Idaho's attempts 
have been successful. Goats were first transplanted in Idaho during the summer of 1960. From 1960 through 
1968, 22 goats were trapped on Snow Peak and Black Mountain in northern Idaho and released onto 
cliffs overlooking the eastern and southern shores of Lake Pend Oreille. This herd has provided a high 
level of nonconsumptive viewing by recreationists since its introduction, and has grown sufficiently to permit a 
limited hunt. Introductions into the Seven Devils mountain range in 1962 and 1964, and adjacent to the 
South Fork of the Snake River near Palisades Reservoir in 1969 and 1970, have proven to be extremely 
successful. Both herds have grown substantially, and now offer increased recreational opportunity for both 
nonconsumptive and consumptive users. 
 
In 1982, goats were transplanted from Olympic National Park into the Selkirk and Lemhi mountain 
ranges. Although it is premature to assess the success of these programs, goat transplants into previously 
occupied habitats may be the most expedient avenue to mountain goat herd recovery in Idaho. 
 
Mountain goats are highly specialized cliff dwellers. This type of an existence helps to minimize 
competition with other large ungulates for critical and limited winter food supplies. However, there are costs 
associated with habitat specialization. Specialization restricts goat distribution and, consequently, total 
numbers of goats that may be supported in the small, scattered, and isolated pockets of suitable cliff-
like habitat. Their continued existence may be threatened by the low productivity of forage plants or 
from poorly developed, shallow soils that are typical of goat habitat. 
 
Goats have evolved a variety of strategies to cope with their demanding existence. Some of these strategies 
require special management considerations. For example, harsh winters and poor winter food supplies, 
typical of goat habitat, often result in high levels of mortality in young animals, and a corresponding 
low recruitment rate. This low recruitment rate means that herds have a low "annual surplus" of goats 
available for removal by hunters. Mountain goat harvests must be further limited because mountain 
goats do not typically increase productivity to offset hunter harvest like some other ungulates do. 
Therefore, the mountain goat strategy for survival is to minimize mortality rather than to increase 
productivity. Biologically, this strategy minimizes the short-term population fluctuations in herd num-
bers. Such fluctuations would be catastrophic to mountain goat herds occupying island-like winter 
ranges with scarce food supplies having a limited capacity for quick recovery. Therefore, it is difficult 
for management to maintain acceptable harvest levels of mountain goats, without depleting base breeding 
populations. 
 
Low population densities and small group sizes typical of goat distribution in winter further compound 
mountain goat management. Goats ensure high over-winter survival of adults by not concentrating in 
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large herds as deer, elk, and antelope often do. Small groups of goats disperse into small pockets of 
suitable habitat to reduce competition among themselves and to minimize energy expenditures by not 
having to move from one area to another. Unfortunately, this behavioral characteristic limits the value 
of hunter success ratios, sex ratios, and age class structure as reliable methods to monitor or even to ascer-
tain population trends for individual goat herds. Consequently, traditional game management approaches 
were proven ineffective for goats, overharvest went undetected and some herds declined. 
 
A Department-sponsored research program on the Pahsimeroi River mountain goat herd located in east-
central Idaho was conducted to determine why this herd was declining. This study provided the initial 
insight and understanding into mountain goat sensitivity to hunting. The Pahsimeroi River goat herd was 
inventoried annually by helicopter from 1960 through' 1975, and irregularly since. This inventory 
provided the Department with unparalleled information on mountain goat herd response to hunting. 
Numbers of goats counted peaked in the winter of 1961-1962 at 217 animals, with an estimated 
population of about 300 animals (Figure 1). 
 
Armed with this information, a "sustained annual harvest" program was initiated for the Pahsimeroi 
mountain goat herd, to maintain "a productive goat population within the carrying capacity of the 
available range". The number of permits was increased to 40 for the 1963 hunting season, and maintained 
at this level through 1964 and 1965. However, from a peak count of 217 animals, the Pahsimeroi goat herd 
declined to 120 animals in 1966 and to 95 animals by 1968. To compensate, permits were reduced to 35 for 
the 1966 hunting season, and 20 in 1968. This estimated loss of 122 animals in a six-year period was the 
primary impetus for initiating the Pahsimeroi River mountain goat research program. 
 
During this six-year study, the herd continued to decline under various harvest levels. The population 
declined by 50°/o during the study, and reached a low of 83 animals in 1975. It was found that there was a 
direct relationship between the number of animals harvested and the decline in goat numbers. Contrary to. 
traditional game management philosophy, the production of kids declined as the goat herd declined. 
As a result of this study, it was concluded that mountain goat populations can be extremely sensitive to 
hunter harvest and a conservative management strategy is required to maintain viable goat herds. 
 
The Pahsimeroi River mountain goat herd was closed to all hunting following the 1974 hunting season. 
However, initial numbers of goats remain at a suppressed levels, and have not responded positively to the 
hunting closure. In an effort to reverse this situation, the Department introduced 20 goats, obtained from 
Olympic National Park in 1982, in hopes of stimulating recovery of this herd. Although it is still too early 
to evaluate this program, the Department remains optimistic that it will be successful. 
 
The combination of high overharvest risk factors will require the development and implementation of 
mountain goat inventory techniques. An inventory technique needs to be developed that will estimate actual 
population size. A mountain goat inventory schedule needs to be developed to ensure that all goat herds in 
Idaho are inventoried at least once during the five-year planning period. Recent mountain goat population 
declines emphasize the need to develop these procedures to allow management changes to lead to herd 
response. 
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Nichols, L. 1980. Mountain goat movements study. Alaska Department of Fish Game, 9 
pp.; Progress Report. Project Number: W-021-01/Job 12.5R;   AK W-021-02/Job 12.5R;    
   
SUMMARY 
 
In August 1979, 20 mountain goats were captured in the Kenai Mountains, Alaska, using drugged darts 
fired from a helicopter. Radio collars were installed on all 20, which included 8 males and 12 females. One 
collar failed shortly after installation, but the remainder continued to operate well. A total of 18 tracking 
flights have been made during fall, winter and spring since collaring, and the locations of goats were plotted as 
observed. Five of the collared goats died during winter. Weights, measurements and physiological samples 
were taken upon capture, but no analyses of these data or movement data have been attempted as yet. 
 
 
Burris, O.E. & D.E. McKnight Dec. 1973.  Game transplants in Alaska. Alaska dept. Fish Game 
Wildlife Technical Bulletin, no. 4. iv + 57p. WR 153: 8  A history is presented of game transplants in 
Alaska, including locations, dates, and numbers.  Project Number: AK W-017-R  
 
From the time of its earliest occupation by the white man, Alaska has been an example of man's ability to 
alter the natural fauna. Alaska's many islands and lands only recently exposed by receding glaciers have 
offered an abundance of unfilled ecological niches which man has displayed an obsession to fill. 
Because the majority of game transplants attempted have been made to areas previously lacking similar 
endemic species, a large proportion of these attempts have resulted in viable populations of the 
introduced species. 
 
Results of many of these transplants are difficult to assess. In a few instances the introduction of only a 
few animals resulted in tremendous rewards in the form of food and recreational opportunities for the 
citizens of the state. Nevertheless, the vast majority of these transplants have made no practical 
contribution to mankind and some have even been detrimental. 
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Introductions of Sitka black-tailed deer to Kodiak Island and the Prince William Sound area must 
be considered outstanding successes. The Berners Bay and Copper River moose transplants are other 
examples of successful introductions of an endemic big game species into new areas. Many other 
transplants of big game have resulted in only limited populations capable of sustaining insignificant 
harvests. Still others have failed completely. 
 
Furbearer transplants, although popular in concept and attempted often, have essentially failed to 
provide any practical benefits. Even on Kodiak Island, where introduced beaver populations have 
sustained a substantial harvest, benefits accrued may be offset by adverse effects on salmon spawning. 
Marten introductions to Prince of Wales, Baranof and Chichagof Islands are potentially beneficial, 
if reasonable utilization were made of these populations. Recent reestablishment of sea otter 
populations in former ranges will provide little economic benefit to mankind but from an aesthetic 
viewpoint must be considered to have accrued desirable results. Numerous fox introductions in the 
Aleutian Islands were far more detrimental than beneficial; populations of ground nesting birds have 
been severely reduced, some species nearly to the point of extinction, as a result of fox predation. 
 
Although several hare and rabbit transplants have resulted in huntable populations, utilization is 
too slight to consider these ventures unqualified successes. Game bird transplants, on the other hand, 
can only be judged absolute failures and a waste of effort and money. 
 
Because the recreational potential of many of Alaska's native game animals is still essentially untapped, 
transplants intended to provide additional recreation opportunity hardly seem valid. Man's compelling 
desire to undo the wrongs of the past and to correct nature's errors or oversights may provide impetus to 
reestablish locally extirpated populations or to move an endemic species into heretofore unoccupied 
ranges, however. Recently accomplished transplants of caribou onto the Kenai Peninsula, muskoxen 
onto the Alaska mainland and sea otters to Southeastern waters typify this type of transplant. 
 
Possibilities always exist that transplants will be conducted in deference to influential groups or 
individuals without regard to the merits or disadvantages of such an introduction. History is replete 
with the potential dangers of such ill-advised activities, however, and the safeguards against such 
introductions appear adequate at present. Necessary review by Department biologists and federal 
authorities responsible for the welfare of our wildlife resources should minimize or alleviate these 
problems.  
 
As previously mentioned, insular situations in Alaska once afforded many possibilities for potentially 
beneficial and successful transplants of endemic species. Because obvious opportunities of such a nature 
have already been exploited, the risk of failures has increased. Possibilities for introducing exotic species 
into Alaska have not diminished. Because it is difficult or even impossible to predict the impact of an 
exotic species on our native fauna and flora, however, such transplants must be evaluated very carefully and 
attempted only if their potential benefits outweigh possible undesirable effects. 
 
 
Hibbs, L.D. 1966. A literature review on mountain goat ecology.  Colorado Dept. Game Fish & 
Parks, and Colorado Coop. Wildlife Resource Unit Special Report no. 8. iv + 23 p., 5 figs.;  July 
1966.  Project Number: COLORADO W-041-R 
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History, distribution and numbers, classification, life history, ecology and management of Oreamnos 
americanus.  
 
 
Hosley, N.W.  Feb. 1969.  A selected bibliography of forest management-wildlife management for 
southeast Alaska.  Southern Ill. Univ. Dept. Forestry Publ. no. 3. iii + 19 P.    
 
More than 175 entries on Alaskan wildlife, under the following headings: general, Alaskan plants, forest 
management, forestry-wildlife relationships, nutrition, brown-grizzly bears, black bear, Alaska black-
tailed deer, moose, mountain goat, wolf, fur bearers, small mammals, blue grouse, and bald eagle.  
 
PREFACE 
This bibliography is an outgrowth of a cooperative study by Southern Illinois University and the Institute of 
Northern Forestry, U.S. Forest Service, Juneau, Alaska. The project, "Review of the literature and suggestions 
for research in forest management-wildlife management in the Tongass National Forest, Alaska" was carried out in 
1967 while the author was on sabbatical leave from Southern Illinois University. 
 
While most of the references are based on work in Alaska, some material from similar areas or on Alaskan wildlife 
species in other settings has been included. 
 
Since emphasis was placed only on those phases of forest management affecting wildlife, coverage of forestry 
references, as such, is far from complete. No attempt was made to include water conditions or fisheries and 
only the more important mammals and birds were considered. No attempt was made to include more than an 
occasional reference which appeared after completion of the original study. 
 
Many of the articles cited appear in the Proceedings of the Alaskan Science Conference. At present these Proceedings 
can be obtained from Dr. Irma W. Duncan, Alaska Division AAAS, Arctic Health Research Laboratory, 
College, Alaska 99701. 
 
 
Schoen, J.W., M.D., Kirchoff  1982.  Alaska wildlife research. Alaska game management and 
investigations: habitat use by mountain goats in southeast Alaska.  Alaska Dept. of Fish and 
Game;  69p. Ref., graphs project number: Alaska W-017-r-10&11 /job 12.4r/fin;  Alaska W-021-r-
1&2 /job 12.4r/fin 
 
Period covered: 7/1/77-6/30/81. Habitat utilization broken down by season, sex, elevation, slope, aspect, 
terrain, distance to cliffs, and habitat type.  
 
 
Leopold, A.S., & D.F. Fraser. 1953. Wildlife in Alaska / an ecological reconnaissance.  Ronald Press 
Co., N. Y. ix + 129 p., illus.;     
 
Sponsored by the Conservation Foundation, the distinguished authors of this book traveled over much of 
Alaska in the 4 summer months of 1952, studying big game conditions and interviewing many persons 
who were in a position to contribute information and opinions. The resulting book is short, interesting, 
and easily read. The authors do not pretend to offer final, specific judgments, but their thoughts merit the 
consideration of all those interested in Alaskan wildlife and the development of Alaska. They point out 
that wildlife is--and with proper management should remain--one of the chief resources of the territory. 
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Caribou have decreased chiefly because of destruction of winter lichen ranges by fire and reindeer. On the 
Arctic Slope they probably are as abundant as ever and there is danger of overpopulation and range 
damage. Reindeer crashed primarily because of exhaustion of winter range; herds should be limited and 
grazing pressure distributed. Moose have increased and spread under favorable range conditions. In some 
areas they are too abundant for their range and too little harvested. Heavier harvesting, with both sexes 
shot, is desirable in some areas. Sitka deer are starving and require heavier harvests. Ecology of Dall 
sheep, mountain goat, muskox, bison, and elk is discussed briefly. Government programs are criticized for 
taking too little account of range condition as the basic factor, for overprotecting some species in some 
areas from hunters and predators, and for not being sufficiently integrated (between agencies) for fire 
control and education. 
 
 
 


