
Mountain Goat Status and Inventory Mountain Goat Status and Inventory 
Needs in British ColumbiaNeeds in British Columbia

Prepared by:Prepared by:
Ian Hatter, RPBioIan Hatter, RPBio

Biodiversity BranchBiodiversity Branch
Ministry of Water, Ministry of Water, 

Land and Air Land and Air 
ProtectionProtection

Presented at:Presented at:
BC Goat WorkshopBC Goat Workshop

Prince GeorgePrince George

March 2, 2005March 2, 2005

Photo: L. R. Ramsay



Mountain Goat DistributionMountain Goat Distribution

Relative Abundance of Mountain
Goats by Region

Skeena

Current Estimate: 39,000 to 67,000Current Estimate: 39,000 to 67,000
Status: G5, S4, YellowStatus: G5, S4, Yellow
BC has 90% of the BC has 90% of the MtnMtn Goats in CanadaGoats in Canada

1
2
3
8
4E
4W
5
6
7O
7P
7L

Skeena



0

20000

40000

60000

80000

100000

120000

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

Es
tim

at
ed

 M
ou

nt
ai

n 
G

oa
t

?
from 1950 to 1975, goat numbers declined
 in many areas of BC (Foster 1976)

Mountain Goat Population TrendsMountain Goat Population Trends

Current trend is stable?

From 1950 to 1975 goat numbers
declined in many areas (Foster 1976)



Mountain Goat Harvest TrendsMountain Goat Harvest Trends
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Coarse Filter Status Assessment Coarse Filter Status Assessment 
““I believe the future I believe the future 
trend in stock trend in stock 
assessment will be to assessment will be to 
base management base management 
decisions on simple decisions on simple 
results that are more results that are more 
often dataoften data--based based 
rather than modelrather than model--
based, while the based, while the 
complex models will complex models will 
serve primarily to serve primarily to 
evaluate the evaluate the 
robustness of these robustness of these 
decision rulesdecision rules””

((HilbornHilborn 2000)2000)

Simple Status Assessment Simple Status Assessment 
–– PBR Model PBR Model --

PBRPBR = = NNMINMIN •• ββMAXMAX •• RRFF

–– PBR = PBR = Pot. Biol. RemovalPot. Biol. Removal
–– NNMIN MIN = = Min. Pop. EstimateMin. Pop. Estimate
–– ββMSYMSY = = HarvHarv. Rate at MSY. Rate at MSY
–– RRFF = = Risk Factor (0 Risk Factor (0 -- 1)1)

Environmental Environmental 
VariationVariation
Harvest CompositionHarvest Composition

(Wade, 1998)(Wade, 1998)



Population 
Sub-model

Survey 
Sub-model

Harvest 
Sub-model

PBR

conduct
survey

Survey accuracy,
frequency

Risk
Assessment

PM: Is population size > NMSY
in 90% of 2000 projections?

Year 20

Operating Model:

PBR = ?
NMIN • βMSY • RF

adjust RF

%HarvF

βMSY

NMIN
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E st i m a te s  o f  M o u n ta i n  G o a t  P B R  c o m p a r e d  to  k n o w n  L e g a l  R e p o r te d  H a r v e st
1 9 9 5 -9 9 1 9 9 5 -9 9 P B R

G M Z N b e s t N m in % H a rvF R f P B R a ve .  H a rv H R
1 a 0 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
1 b 0 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
1 c 2 5 0 0 1 7 6 3 5 3 . 3 % 0 . 4 0 0 4 0 2 1 . 6 %
2 a 6 8 5 4 8 3 1 3 . 3 % 0 . 6 2 5 1 7 2 2 . 5 %
2 b 6 6 5 4 6 9 3 0 . 0 % 0 . 5 0 0 1 3 1 2 . 0 %
3 a 1 6 5 0 1 1 6 4 3 7 . 4 % 0 . 4 5 0 3 0 3 9 1 . 8 %
3 b 5 5 3 9 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
3 c 3 0 2 1 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
3 d 1 1 5 5 8 1 5 4 9 . 2 % 0 . 4 0 0 1 9 7 1 . 6 %

4 E a 5 5 1 0 3 8 8 6 2 7 . 6 % 0 . 5 0 0 1 1 1 1 1 1 2 . 0 %
4 E b 1 5 6 5 1 1 0 4 3 2 . 2 % 0 . 4 7 5 3 0 2 8 1 . 9 %
4 E c 1 8 6 5 1 3 1 5 4 2 . 3 % 0 . 4 2 5 3 2 4 4 1 . 7 %
4 W a 6 6 5 4 6 9 4 1 . 3 % 0 . 4 2 5 1 1 1 0 1 . 7 %
4 W b 1 2 0 0 8 4 6 3 4 . 2 % 0 . 4 7 5 2 3 2 5 1 . 9 %

5 a 7 8 0 5 5 0 2 9 . 2 % 0 . 5 0 0 1 6 7 2 . 0 %
5 b 0 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
5 c 1 1 0 7 8 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
5 d 2 1 1 0 1 4 8 8 3 3 . 1 % 0 . 4 7 5 4 0 2 8 1 . 9 %
5 e 1 9 0 0 1 3 4 0 2 1 . 3 % 0 . 5 2 5 4 0 1 1 2 . 1 %
6 a 0 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
6 b 6 7 0 0 4 7 2 6 3 6 . 9 % 0 . 4 5 0 1 2 1 4 9 1 . 8 %
6 c 3 5 0 5 2 4 7 2 3 4 . 3 % 0 . 4 7 5 6 7 5 3 1 . 9 %
6 d 2 7 5 0 1 9 4 0 2 7 . 0 % 0 . 5 0 0 5 5 1 7 2 . 0 %
6 e 3 1 5 0 2 2 2 2 2 1 . 0 % 0 . 5 2 5 6 6 8 6 2 . 1 %
6 f 3 8 7 5 2 7 3 3 1 6 . 8 % 0 . 5 7 5 8 9 5 8 2 . 3 %

7 O a 8 5 5 6 0 3 2 9 . 8 % 0 . 5 0 0 1 7 2 3 2 . 0 %
7 O b 1 0 7 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
7 O c 1 3 0 9 2 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
7 O d 5 3 5 3 7 7 2 8 . 0 % 0 . 5 0 0 1 1 1 4 2 . 0 %
7 O e 1 5 8 0 1 1 1 4 2 3 . 4 % 0 . 5 2 5 3 3 5 8 2 . 1 %
7 P a 4 5 0 3 1 7 3 2 . 2 % 0 . 4 7 5 9 1 6 1 . 9 %
7 P b 0 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
7 P c 1 2 6 0 8 8 9 2 5 . 6 % 0 . 5 0 0 2 5 3 3 2 . 0 %
7 P d 2 0 4 0 1 4 3 9 1 7 . 6 % 0 . 5 7 5 4 7 8 0 2 . 3 %
7 P e 1 5 0 1 0 6 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %

8 a 2 3 5 1 6 6 4 1 . 7 % 0 . 4 2 5 4 4 1 . 7 %
8 b 8 5 6 0 0 . 0 % 0 . 6 2 5 2 1 2 . 5 %
8 c 8 5 6 0 0 . 0 % 0 . 0 0 0 0 0 0 . 0 %
8 d 2 0 0 1 4 1 5 0 . 0 % 0 . 4 0 0 3 2 1 . 6 %

5 0 0 4 0 3 5 2 9 3 9 7 2 8 0 9 1 . 9 %

PBRPBR = = NNMINMIN •• ββMAXMAX •• RRFF
NNMINMIN ~ ~ .7 * Best Est..7 * Best Est.
ββMSYMSY = = 5.7%5.7%
RRFF = = 0 0 -- 11
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MtnMtn Goat Fine Filter AssessmentGoat Fine Filter Assessment

Houston et al. 1994

Metapopulation Structure



Mountain Goat Assessment NeedsMountain Goat Assessment Needs

1.1. Update current population estimates using a Update current population estimates using a 
provincially standardized methodology.provincially standardized methodology.

2.2. Revisit the coarseRevisit the coarse--filter assessment based on filter assessment based on 
revised population estimates and 2000revised population estimates and 2000--04 04 
harvest.harvest.

3.3. Develop a fineDevelop a fine--filter assessment methodology.filter assessment methodology.
4.4. Develop and monitor provincial standards for Develop and monitor provincial standards for 

data collection, storage, analysis and reporting.data collection, storage, analysis and reporting.
5.5. Establish benchmark areas for population Establish benchmark areas for population 

monitoring. monitoring. 
6.6. Monitor road distribution and levels of Monitor road distribution and levels of 

industrial/commercial activity in and near industrial/commercial activity in and near 
mountain goat ranges.mountain goat ranges.

7.7. Improve existing provincialImprove existing provincial--level habitat level habitat 
mapping (BEI) to assess habitat suitability.mapping (BEI) to assess habitat suitability.



MtnMtn Goat Inventory Issues and NeedsGoat Inventory Issues and Needs
Mountain goat surveys Mountain goat surveys 
generally have low precisiongenerally have low precision
–– e.g. Robson Valley (Poole et e.g. Robson Valley (Poole et 

al. 2000): 2100 Goats (95% al. 2000): 2100 Goats (95% 
CI: 1200CI: 1200--3800)3800)

SightabilitySightability is low and is low and 
variablevariable (bias)(bias)
–– e.g. 55 to 84% (Gonzaleze.g. 55 to 84% (Gonzalez--

VoyerVoyer et al. 2001).et al. 2001).

Sex/age classification is Sex/age classification is 
unreliable.unreliable.

At best, aerial surveys detect At best, aerial surveys detect 
broad population trends over broad population trends over 
time.time.

Mountain goat populations are Mountain goat populations are 
surveyed infrequentlysurveyed infrequently

Region 3:Region 3:
““Mountain goat inventory is our Mountain goat inventory is our 
highest priority (other than highest priority (other than 
caribou). We have not done caribou). We have not done 
complete goat population complete goat population 
inventories since the late 1980's.inventories since the late 1980's.””

Region 5:Region 5:
““Probably no more than 25Probably no more than 25--30% 30% 
of the goat habitat in the region of the goat habitat in the region 
has ever had a population has ever had a population 
inventory.inventory.””

Region 6:Region 6:
““Goats are a very high priority Goats are a very high priority 
and definitely have not received and definitely have not received 
the attention they deserve.the attention they deserve.””

Region 8:Region 8:
““Mountain goats are a high Mountain goats are a high 
priority for inventory.priority for inventory.””




