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ABSTRACT 
Mountain goats (Oreamnos americanus) are managed as a big game species in British Columbia, 

and as such, aerial surveys are conducted periodically to document population trend and productivity, and 
to establish hunting quotas.  Prior to 2005, no surveys have been conducted on goat populations within 
the North Thompson since the 1980s.  In August 2005, goat surveys of wildlife management units (MUs) 
3-43 and 3-44 in the North Thompson near Blue River suggested population declines of 50–60% 
compared with the 1980s.  To verify or refute these counts, an attempt was made to re-survey portions of 
these units during late summer/fall 2006, but because of poor weather only subzones 3-44B and C of MU 
3-44 were surveyed.  The objectives of the survey were to determine the numbers and distribution of 
mountain goats during late summer.   

Management unit 3-44 is located within the Cariboo Mountains of the Columbia Mountains.  
Standard survey techniques were followed using a Bell 206B helicopter.  All goats were classified to kid 
or non-kid (yearlings and older; hereafter adults).   

Subzones 3-44B and C were surveyed on 17 September 2006.  We used 10.0 hrs of helicopter 
time, including 8.0 hrs on survey, and surveyed a 262-km2 census zone of potential goat habitat.  Overall 
survey effort averaged 1.8 min/km2.  We observed 72 goats in 38 groups, and counted 12 kids (17% of 
total goats), a 20 kids:100 adults ratio.  Elevations of goat groups ranged from 5,600 to 7,400 feet ( x  = 
6,590 feet; median = 6,700 feet), and 63% of observed goats occurred in the 6,300–6,900 foot band.  
Based on 60% sightability, I estimated 120 goats for the census zone (density of 0.46 goats/km2).   

Within the subzones surveyed in 2006, 3 times as much time was used for the survey in 2006 
compared with 2005, and 3.8 times as many goats were observed.  While the estimated goat population is 
roughly 25% lower than observed in 1986, it is not as low as concluded after the 2005 survey (80% 
reduction within subzones 3-44B and C).  Incomplete survey coverage and lower survey effort within the 
census zone in 2005 may have contributed to the lower number of goats observed.   

If the differences in number of goats observed in 2005 and 2006 were applied to other subzones 
within MUs 3-43 and 3-44, the revised estimate for these MUs would be 136 and 197 goats, respectively.  
Future surveys for goats should ensure that survey coverage includes all potential goat habitat within the 
area of interest, and that survey effort should be adequate (1.5–2.0 min/km2) to thoroughly cover the 
census zone. 
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INTRODUCTION 
Mountain goats (Oreamnos americanus) are a high profile species in British Columbia, valued 

by hunters and non-hunter alike.  Goats are found in the eastern portions of the Thompson-Nicola region 
of southern British Columbia at the headwaters of the North and South Thompson rivers, and in the 
western portion of the region west of the Fraser (Shackleton 1999).  All goat hunting within the region is 
controlled on a permit system, based on estimated population size.  Approximately 220 resident goat 
permits are allocated annually within the region.  Periodic surveys are required to update population 
estimates to ensure that harvests are sustainable.   

Prior to 2005, no surveys have been conducted on goat populations within the North Thompson 
since the 1980s (Ritchey et al. 1983, Jury 1986, Lemke 2005).  Winter backcountry recreational 
activities, primarily heli-skiing and snowmobiling, are increasing in this area, potentially disturbing goat 
populations.  In August 2005, goat surveys of wildlife management units (MUs) 3-43 and 3-44 in the 
North Thompson near Blue River suggested population declines of 50–60% compared with the 1980s 
(Lemke 2005).  To verify or refute these counts, an attempt was made to re-survey portions of these 
units during late summer/fall 2006.  The initial intent was to survey most of MUs 3-43 and 3-44.  
Because of poor weather during August (too hot) and September (too wet), only portions of MU 3-44 
were surveyed.  The objectives of the survey were to determine the number and distribution of mountain 
goats within the survey area, and to compare survey results with recent and historic data.  Data obtained 
will be used to refine and support current harvest management strategies, and land use designations and 
management.   

 

STUDY AREA 
The study area is located in the Cariboo Mountains of the Columbia Mountains, and is located 

in the wet climatic moisture regime of the (former) Kamloops Forest Region (Lloyd et al. 1990).  
Potential goat habitat in the study area primarily is made up of 2 biogeoclimatic zones: the Engelmann 
Spruce-Subalpine Fir (ESSF) zone and the Alpine Tundra (AT) zone above tree line.  Tree line is 
generally located between 1,700–1,900 m (5,600–6,300 ft) (Lloyd et al. 1990).  July and January mean 
temperatures for Blue River are 16.4ºC and –9.0ºC, respectively (Environment Canada climate normals, 
unpublished data).  Blue River receives an average of 1,001 mm of precipitation including 424 cm of 
snowfall annually.  Climate varies within the study area, with cooler temperatures and deeper snowfalls 
at higher elevations and on north and east-facing slopes.  High on the valley sides, hybrid white-
Engelmann spruce (Picea glauca x engelmannii) and subalpine fir (Abies lasiocarpa) dominate, with 
scattered stands of lodgepole pine (Pinus contorta) on drier sites (Lloyd et al. 1990, Parish et al. 1996).  
In the AT zone, conifers are present only in stunted krummholz forms.  Glaciers with associated moraine 
deposits are found in portions of the study area.  A census zone of potential goat habitat was surveyed, 
which generally included steep or cliff habitat above 6,000–6,500 feet (1,850–2,000 m) elevation and 
below tree line down to about 5,500 feet (1,675 m).  (Feet are provided as the unit of measure because 
the helicopter’s altimeter was in feet).  
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STUDY DESIGN AND METHODOLOGY 
Study design and methodology generally followed RISC standards (RISC 2002, Poole 2007), 

and consisted of a total count survey, with sightability correction subjectively applied afterwards.  The 
census zone was divided into blocks (survey units), which usually consisted of discrete mountain blocks 
that could be surveyed within 1–2.5 hours to avoid observer fatigue, maximize helicopter refuelling 
efficiency, and minimize the risk of animal movement within and out of blocks during the survey period.  
Although goat surveys are usually flown from first light to midday to avoid the heat of the day and 
periods when goats may be more prone to be bedded, with an impending change in the weather the 
survey was conducted during the entire day.  We ensured that survey temperatures were cool (<10ºC) at 
survey time. 

We used a Bell 206B Jet Ranger helicopter with pilot, navigator, and 2 observers.  The 
helicopter was equipped with bubble windows in the rear, and wedge windows in the front.  All 
occupants participated in locating mountain goats, and all had extensive experience at aerial surveys.  
We surveyed all alpine and open subalpine habitat, as well as areas of broken or disjointed cliffs and 
avalanche chutes below tree line down to about 5,500 feet.  Generally starting at the lowest elevation, 
we flew roughly 150–200 m (500–650 foot) contour lines at 80–100 km/hr, 75–100 m out from the 
hillsides.  We rarely used >10 minutes between adjacent contour flights to avoid excessive vertical 
movements of goats between passes.  We mapped approximate flight lines and survey coverage on 
1:50,000 scale topographical maps and calculated the census zone based on the area surveyed.  We also 
recorded broad habitat type, and elevation from the helicopter’s altimeter (estimated to the nearest 100 
feet).  Goat locations and helicopter flight tracks were recorded with a hand-held global positioning 
system (GPS) unit, which was later downloaded to a computer.  We classified goats only into kids and 
non-kid (yearlings and older; hereafter called adults) based on body size (Smith 1988) to reduce survey 
time, to minimize harassment (Côté 1996), and because researchers familiar with classification from 
aircraft agree more detailed age and sex classification is not reliable (Houston et al. 1986, Stevens and 
Houston 1989, Gonzalez-Voyer et al. 2001, S. Côté, Université de Sherbrooke, personal 
communication).  Incidental wildlife sightings were also recorded. 

 

RESULTS 
The census of portions of MU 3-44 was conducted on 17 September 2006.  Survey conditions 

were generally good with clear skies or high overcast, and light winds.  Temperatures within the census 
zone were –1 to +5ºC at survey time.  We used 10.0 hrs of helicopter time, including 8.0 hrs on survey, 
and surveyed a census zone of 262 km2, which included all of subzones 3-44B and 3-44C.  Overall 
survey intensity averaged 1.8 min/km2 (range among blocks: 1.7–2.2 min/km2; Table 1).   

We observed 72 goats in 38 groups (Fig. 1), for an average observed density of 0.27 goats/km2.  
Uncorrected densities of goats were relatively similar among blocks 2, 3, and 4 (Table 1).  Group size 
ranged from 1 to 8 and averaged 1.9 ± 0.25 ( x  ± SE).  “Typical” group size, an animal-centred measure 
of the group size within which the average animal finds itself (Jarman 1974, Heard 1992), was 3.1 (± 
0.26).  Four-fifths (80%) of goat groups consisted of 1–2 animals, but only 8 groups accounted for 
nearly one-half of the total animals observed.  Overall we counted 12 kids (17% of total goats), a 20 
kids:100 adults ratio.  Based on past experience and other research (summarized in Poole 2007), I 
applied a sightability correction factor of 0.60 to derive an estimate of 120 goats for the census zone 
(density of 0.46 goats/km2), including 83 goats in subzone 3-44B and 37 goats in 3-44C.   

Elevations of goat groups ranged from 5,600 to 7,400 feet ( x  = 6,590 ± 79 feet; median = 6,700 
feet); 63% of observed goats occurred in the 6,300–6,900 foot band, and 24% were located at <6,300 
feet elevation.  Mean elevation of goat groups with kids was similar to groups with no kids (6,580 feet 
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versus 6,590 feet, respectively; t-test, t = 0.06, 36 df, P = 0.95).  We observed 37% of goat groups in 
cliff/broken cliff complexes (n = 38 groups).  Other habitats used included alpine meadows (21%), ridge 
tops (13%), krummholtz/subalpine (13%), timbered habitat (13%), and scree/talus (3%). 

Other wildlife observed during the survey included 1 bull moose (Alces alces) at 6,400 feet 
elevation, and 1 black bear (Ursus americanus) at 5,500 feet.   

 

 
Table 1.  Mountain goats observed by survey block, management unit 3-44, North Thompson region, 
September 2006.  Block numbers correspond to map numbers in Fig. 1.  “Adults” refers to non-kids 
(yearlings and older). 

Date 
Block 

no. Name Subzone Total Adults Kids
Time on 

survey (min)
Census area 

(km2) 
Survey effort 

(min/km2) 
Density 

(goats/km2)

17-Sep-06 1 Stormking 3-44B 11 9 2 139 83 1.7 0.13 

17-Sep-06 2 Manteau N 3-44B 13 11 2 88 40 2.2 0.33 

17-Sep-06 3 Canvas 3-44B 26 20 6 130 68 1.9 0.38 

17-Sep-06 4 Miledge 3-44C 22 20 2 125 72 1.7 0.31 

  Subtotal 3-44B 50 40 10 357 191 1.9 0.26 

  Total 3-44B, C 72 60 12 482 262 1.8 0.27 
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Figure 1.  Location and number of mountain goats observed in management unit 3-44, 17 September 
2006.  Orange lines and black numbers refer to survey blocks (Table 1).  Limited Entry Hunting subzone 
boundaries are in black (3-44A, B, and C).  The census zone covered potential goat habitat, generally 
above 5,500–6,000 feet elevation. 
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DISCUSSION 

Population estimate 
Weather for the survey of subzones 3-44B and C was generally ideal, resulting in good visibility 

of goats.  However, goats were located in rugged habitat often associated with timber, which often made 
for difficult survey conditions and poor sightability.  Survey effort and coverage were consistent with 
surveys I have conducted in the East Kootenay in the past 4 years (e.g., Poole and Klafki 2005).   

The main reason for the survey was the observation of few goats in August 2005 (Lemke 2005) 
compared with survey results from 1986 (Jury 1986) (Table 2).  The 1986 survey was conducted 23–24 
July, and the 2005 survey was conducted 9 August.  Survey effort for these 2 subzones differed among 
surveys, with 30% more effort used in the 2005 survey compared with the 1986 survey, and 74% greater 
effort used in 2006 compared with 1986.  Totalling between subzones 3-44B and C, the number of 
observed goats was 79% lower in 2005 and 22% lower in 2006 compared with 1986 (Table 2).  Two and 
a half times as much time was used for the survey in 2006 compared with 2005, and 3.8 times as many 
goats were observed.   

 
Table 2.  Total number of goats observed and survey effort from goat surveys conducted in 1986, 2005, 
and 2006, management unit 3-44, North Thompson. 

MU 
subzone1 

1986 
total 
goats 

1986 
effort 
(hrs) 

Survey 
effort 

(min/km2)2  

2005 
total 
goats 

2005 
effort 
(hrs)2 

Survey 
effort 

(min/km2)3  

2006 
total 
goats 

2006 
effort 
(hrs) 

Survey 
effort 

(min/km2)2 

3-44A   6 0.8  1.6 (30)  20 0.50 0.5 (62)     

3-44B 78 3.4   1.4 (149)  18 1.95 2.2 (53)  50 5.9   1.9 (191) 

3-44C 14 1.2 1.2 (69)    1 1.20 1.2 (60)  22 2.1 1.7 (72) 

3-44D 20 2.7   1.6 (100)    3 1.10   0.4(157)     

Total B, C 92 4.6   1.3 (218)  19 3.15   1.7 (113)  72 8.0   1.8 (263) 
1 In 1986 subzone A was made up of subunits e and f, subzone B was made up of subunits c and d, subzone C was made up of 
subunit b, and subzone D was made up of subunit a (Jury 1986). 
2 Search times for the 2005 survey revised by D. Jury (personal communication). 
3 Numbers in brackets are area surveyed (census zone; km2). 

 

Two issues were evident when examining the 2005 survey data.  First, although survey effort in 
2005 (1.7 min/km2) was slightly lower than used in 2006 (1.8 min/km2), survey coverage within 
subzones, especially in 3-44B, was considerably lower than used in 1986 and 2006.  Flight lines from 
2005 (S. Lemke, unpublished data) suggest large portions of the subzone were not surveyed, including 
the entire block 2 from 2006.  Much of block 1 appears to have been quickly covered with a single flight 
up each mountainside.  Second, survey effort within the census zone varies dramatically between 
subzones.  According to data in Lemke (2005), survey effort varies nearly 3-fold between subzones 
(Table 2).  The effort of 2.2 min/km2 for subzone B is high, but only a portion of the census zone flown 
in both 1986 (149 km2) and 2006 (191 km2) was surveyed in 2005 (53 km2).  The high search effort in 
subzone B was a result of attempts to find goats in an area where they had historically been abundant (D. 
Jury, MoE, personal communication).   

In summary, I suggest that the apparently low count of goats in 2005 was a result of survey 
effort or coverage within subzones 3-44 B and C being lower than ideal.  By explanation, Lemke (2005) 
stated that “efforts were made to search all high quality mountain goat range within the survey areas; 
however, due to time and budgetary constraints, some good quality habitats were certainly left out”.  
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The problem may be distinguishing “high” from “good” quality habitats.  The 2006 block 2 was not 
surveyed in 2005, yet 13 goats were counted there in 2006; not a huge number, but contributing to the 
subzone total. 

Comparison of 2006 results with 1986:  Survey effort and coverage were both slightly lower in 
1986 compared with 2006.  Despite this, 22% fewer goats were observed in 2006.  If a higher 
sightability correction (perhaps 50–55%) were assigned the 1986 data compared with the 2006 data 
(60%; because of the lower effort and coverage), then the differences would be even greater, perhaps in 
the 25–30% range.  These data suggest that 2006 goat numbers in subzones 3-44B and C are lower than 
found in 1986, but not by 79% as suggested by the 2005 survey data.   

Extrapolate to other areas:  All of MUs 3-44 and 3-43 were surveyed in 2005.  Based on 
comparison between the subzones surveyed in both 2005 and 2006, is it possible to extrapolate and 
“revise” the population estimate for areas examined in 2005 but not surveyed in 2006?  Data suggest 
that survey effort in 2005 was very low for all subzones surveyed, with the exception of 3-44B (Table 
3).  The 2006 survey observed 3.8 times as many goats as the 2005 survey in subzones 3-44B and C 
(Table 2).  This difference is exaggerated by subzone 3-44C, where only 1 goat was observed in 2005, 
compared with 22 in 2006.  Using data from subzone 3-44B only, 2.8 times as many goats were seen in 
2006; however, survey coverage was much lower in 2005.  Judging from flight lines from 2005, it 
appears that coverage was generally complete in other portions of MUs 3-44 and 3-43, but survey effort 
was light (widely spaced flight contours).  Therefore, it may be reasonable to increase the number of 
goats observed in 2005 by a factor of 2 to estimate the number of goats observed under the higher 
survey effort conducted in 2006 (~1.8 min/km2).  On top of this increase, a sightability correction of 
60% would be applied to better estimate goat numbers present.  This would result in an estimate of 
roughly 136 goats for MU 3-43 (Table 3).  If the extrapolated estimate of 67 goats for subzone 3-44A 
and 10 goats for 3-44D were added to the estimates for subzones 3-44B and C derived from the 2006 
survey (120 goats), the estimate for the entire MU 3-44 may be in the range of 197 goats (187 goats 
without 3-44D, which was closed to hunting in 2003).  Although tentative in nature, these estimates are 
substantially greater than the 2005 estimates of 62 and 64 animals for MUs 3-43 and 3-44, respectively 
(Lemke 2005), but in 4 subzones are still considerably less than the 2005 population “estimate” (D. Jury, 
MoE, personal communication) used to calculated annual allowable harvest for the MUs. 

 
Table 3.  Comparison of mountain goat survey results, 1994 population estimate, survey effort in 2005, 
2005 population estimate, population estimate from the 2006 survey, and current population estimate 
including subzones extrapolated from the 2005 data, management units 3-43 and 3-44, North 
Thompson1. 

MU 
subzone 

1983 
total 

goats 

1986 
total 

goats 

1994 
pop. 

estimate 

2005 survey 
effort 

(min/km2) 

2005 
total 

goats 

2005 
pop. 

estimate 

2006 
pop. 

estimate 

Extrapolated 
subzone 
estimate 

3-43A 13    80 0.7 10 60  33 

3-43B 33    60 0.9 12 60  40 

3-43C 35    80 0.8 19 60  63 

3-44A    6   60 0.5 20 60  67 

3-44B  78 120 2.2 18 80 83 83 

3-44C  14   60 1.2   1 60 37 37 

3-44D  20   40 0.4   3 30  10 
1 Survey results from 1983 (Ritchey et al. 1983), 1986 (Jury 1986), and 2005 (Lemke 2005).  1994 population estimate 

used for the annual allowable harvest from the Thompson regional wildlife management plan, with revised estimate provided for 
2005 (D. Jury, personal communication). 
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Kid ratios 
Although sample sizes were small, kid ratios observed in 2005 (15 kids:100 adults for both MUs 

3-43 and 3-44 combined) and 2006 (20:100) were on the low side of what has been observed lately in 
southeastern British Columbia.  Past summer/fall surveys in the Kootenay have reported a wide range of 
ratios since 2000 ( x  = 29:100 adults, range 20–39:100, n = 19; summarized in Poole 2006).  Kid 
production appears to be negatively associated with winter severity during pregnancy (Smith 1977, 
Adams and Bailey 1982, Swenson 1985) and April–May snowfall and snow depth (Thompson 1980, 
Hopkins et al. 1992).  August kid ratios at Caw Ridge, Alberta, averaged 21:100 over the past 10 years 
(range 15–29:100), during a period when the population increased by approximately 50% (S. Côté, 
personal communication).  Since much kid mortality can occur over winter and goats generally do not 
reproduce until 2–3 years of age, moderate to high kid ratios can provide an expectation of some 
recruitment, but are limited in their utility to predict population change (Côté and Festa-Bianchet 2003).  
Alternatively, low kid ratios may still result in increased populations if yearling and older mortality is 
low; if adult mortality is high, then higher recruitment is required to maintain a population.   

 

Sightability 
Although standardized surveys have greater utility in being used as indicators of broad 

population trend over time, rather than absolute estimates of population size (Gonzalez-Voyer et al. 
2001, Poole 2007), management agencies still require estimates of population size based on infrequent 
surveys.  Studies show wide variation in the sightability of mountain goats, affected by a host of factors.  
Very low survey effort likely will result in poor sightability, but differences in sightability at moderate 
to higher effort likely are confounded by other factors (Poole 2007).  Based on studies conducted in the 
East Kootenay and elsewhere (summarized in Poole 2007), I assumed that we observed an average of 
60% of the goats in the subzones surveyed, less than the 65% sightability generally applied to most areas 
in the Rocky Mountains because of higher tree line, greater association by goats with forested habitats, 
and more complex and broken cliff formations.  I suggest our sightability correction factor may err on 
the conservative side, but I am obviously unable to verify the accuracy of these estimates.  Different 
sightability corrections could be applied through different interpretation of past sightability studies or 
the degree of risk managers are willing to take (e.g., by managing for a larger goat population than 
actually exists). 

 

Management recommendations 
Comparison of the 2005 and 2006 surveys of subzones 3-44B and C suggest that aerial 

mountain goat surveys should be standardized to cover all potential goat habitat within the area of 
interest, and should be conducted with sufficient survey effort to ensure complete coverage within the 
census zone.  As suggested in 2005, lower survey effort and incomplete coverage may result in goat 
numbers that are difficult to interpret or lead to erroneous conclusions regarding population size.   

Mean elevation of goats observed within subzones 3-44B and C in August 2005 (~6,700–6,800 
feet; Lemke 2005) was slightly higher than the elevation of goats observed in September 2006 (~6,600 
feet).  In July 1986, 95% of goats in MU 3-44 were observed between 6,500 and 7,500 feet (Jury 1986).  
Sightability of goats would generally be better with higher elevation (e.g., further from tree cover).  
Seasonal movements of goats may occur between July and September, but it is unclear whether this will 
result in goats moving between major mountain blocks/ranges (e.g., subzones) over this period of time.  
Day to day elevational movements (in and out of forested habitats) may also occur to a lesser extent 
during summer and fall depending upon weather conditions.  Goats may make greater use of low-
elevation mineral licks in July compared with later in the summer and fall (Hebert and Cowan 1971, 



Blue River mountain goat survey, September 2006 

Aurora Wildlife Research 

8

Poole and Bachmann 2006), which may result in a greater proportion of goats outside of the usual 
mountainous census zone earlier in the summer.  Regardless of which month is chosen for surveys, it is 
advisable to attempt to keep the timing of surveys consistent among years, to reduce one more source of 
variance among surveys. 

Mountain goat population estimates in most areas of the East Kootenay in the past 5 years are 
higher that estimates from the late 1990s and 2000, and generally similar to population estimates from 
the mid-1980s (reviewed in Poole 2006).  No formal surveys occurred in MUs 3-43 and 3-44 between 
the mid-1980s and 2005, thus it is difficult to show a trend in numbers over this period.  It may be 
advisable to conduct surveys more often (every 4–5 years) to better identify trends over time. 
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