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Abstract  

The Skeena Region of British Columbia is home to 49% of the province’s mountain 

goat population. Mountain goats have cultural, economic, and ecological value in the 

Skeena Region. However, despite continual efforts by the Province to manage the 

species, many local populations have declined or been extirpated.  One blind spot for 

scientists and managers has been the use and integration of local ecological knowledge 

(LEK) of experts who frequently interact with and monitor mountain goats. Often 

mistaken as “anecdotal”, LEK has been overlooked in the role that it could play in 

localized management programs. I interviewed local experts throughout the Skeena 

Region, focusing on harvest selection, monitoring practices, observations of local 

population dynamics and habitat, anthropogenic disturbances, and perceptions of 

management. My research indicates that local experts have substantial knowledge and 

expertise that can be incorporated into managerial systems by careful study and analysis 

using ethnoecological methods (e.g., how to identify experts, how to validate and confirm 

knowledge, observations, etc.). Most local experts who participated in this study have 

observed mountain goat declines in the areas they frequent (as observed over decadal 

scales). Input by local experts, and further study into these areas have found that high 

harvest rates, growing backcountry recreation, and the effects of climate change could be 

important factors for these declines.   
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Glossary 

Adult mountain goat: Mountain goat >three years old.  

Bachelor group: A group of relatively mature mountain goat males  (>three years) 

Billy: Male mountain goat.  

Biogeoclimatic Codes:  

• BFA: Boreal Altai Fescue Alpine 

• CMA: Coastal Mountain Heather-Alpine 

• CWH: Coastal Western Hemlock 

• ESSF: Engleman Spruce- Subalpine Fir 

• ICH: Interior Cedar- Hemlock 

• MH: Mountain Hemlock 

• SBS: Sub-Boreal Spruce 

British Columbia, Ministry of Environment (MOE): BC government management 

department that drafted the Management Plan for the Mountain Goat (Oreamnos 

americanus) in British Columbia, which is cited throughout this study.  

Compulsory Inspection (CI): Component of harvest management which obligates non-

First Nation hunters to submit parts of a harvested mountain goat to FLNRORD 

representative for inspection and records data such as harvest location, and 

demographics.  

Ethnozoology: The field of study on the relationships between humans and animals 

within their respective environments.  
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Kid: Mountain goat less than one year old.  

Limited Entry Hunting (LEH): Harvest rights granted by a lottery system for a specific 

area (zone within a specific Management Unit) which is administered by FLNRORD.   

Local Ecological Knowledge (LEK): Knowledge pertaining to the processes and 

dynamics of environmental resources pertaining to specific locals derived in a relatively 

(as opposed to TEK) recent context.  

Local Expert: One who has a high degree of experience and expertise about particular 

ecological phenomena.  

Local knowledge Holder: One who has knowledge and experience with particular local 

ecological phenomena.  

Local population: A group of intermixing animals with little to no contact with others of 

the same species.  

Management Units (MU): Defined areas within the Skeena Region used by the 

FLNRORD for management purposes.  

Ministry of Forests, Lands, Natural Resource Operations and Rural Development 

(FLNRORD): BC government management department that manages multiple 

components of mountain goat conservation, including harvests.  

Nanny: Female mountain goat 

Nursery group:  A group of mountain goats generally consisting of adult females, kids 

and all other individuals less than four years of age.  

NVIVO: Qualitative data analysis software 
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Quantum Geographical Information System (QGIS): Open-source desktop geospatial 

analysis software.  

Stakeholders: Those who are affected by the status of mountain goat populations and by 

managerial policies pertaining to wildlife management.  

Study Areas: Specific sections of landscape that this projects participant local experts 

have experience with.  

Sub-adult: Mountain goat one to three years old 

Traditional archery: The use of a bow that is without mechanical advantages.   

Traditional Ecological Knowledge: Knowledge pertaining to environmental resources 

that evolves and is culturally transmitted through multiple generations.  
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Chapter 1: Introduction and Background 

Mountain goats (Oreamnos americanus) are emblematic alpine mammals that have 

important cultural and economic value for people in British Columbia (BC), Canada. 

Mountain goats are a source of food and recreation for both BC resident and non-resident 

hunters. Hunting mountain goats provides economic contributions to the BC government 

in the form of license fees and contributes to recreational tourism economies. Mountain 

goats are also important as a non-consumptive resource  for wildlife viewing, providing 

further benefit for BC residents and its tourism industry. Indigenous communities have 

had a longstanding relationship with mountain goats (Boas & Tate, 1916; Crockford, 

2016 Robinson & Wright, 2003). This relationship continues (S. Greening, n.d) and for 

many First Nation communities, mountain goats continue to provide sustenance, and are 

an important material for textile, artistic and ritual purposes (Kitsumkalum, 2021; 

O’Brien, 2015).  

As with many large mammal species in BC, the status of mountain goats is of 

increasing concern. Dramatic population declines due to over-hunting occurred in BC 

between the late 1940s and early 1970s (Ministry of Environment, 2010; Phelps et al., 

1983). After various changes in managerial approaches, including the implementation of 

stricter hunting regulations, populations became relatively stable (Kuzuk et al., 2012; 

Ministry of Environment, 1979). Yet, concern for mountain goat populations have 

recently resurfaced with the decline in their provincial conservation status in 2015 from 

“apparently secure” to "special concern, vulnerable to extirpation or extinction” (Ministry 

of Environment, 2010, 2021). Moreover, numerous First Nations, located on the west 
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coast, have been conducting research into a relatively recent surge in declines of local 

populations within their territories (Nealoss et al., 2021).  

The Skeena Region of British Columbia (Figure 1) is home to 49% of the 

province’s mountain goat population (Ministry of Environment, 2010), but some 

populations within this region have been dramatically reduced below carrying capacity, 

or virtually extirpated (Ministry of Environment, 2007).  

Figure 1. Skeena Region of British Columbia 

Note. Skeena Region layer provided by the BC Data Catalogue (https://catalogue.data 
.gov.bc.ca/) 
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Within the Skeena Region, there is a general lack of data on local and regional 

mountain goat distributions and population dynamics (e.g., population inventories & 

range). This lack of data and resources is inhibiting management and may be one of the 

contributing factors to recent population declines. A significant challenge for wildlife 

managers is not necessarily how to solve a problem but acquiring sufficient data and 

understanding about what the problem is.  

Recent declines in the Skeena Region have been attributed to a variety of 

anthropogenic factors, such as natural resource extraction/development and the expansion 

of backcountry recreation, both of which have been associated with mountain goat habitat 

loss and fragmentation (Kuzyk et al., 2012; Ministry of Environment, 2010). Within the 

natural resource sector, there is little baseline data for proponents and managers to 

evaluate potential impacts to goat populations, not to mention, under current provincial 

standards, the consideration of cumulative effects from multiple projects through time are 

either not required or adequately considered. The scale of anthropogenic impacts can be 

challenging for scientists to understand and mitigate. For instance, the increasing 

expansion of backcountry recreation in the Skeena Region is a challenging aspect of 

wildlife management, given that such local-scale expansions are poorly communicated to 

provincial-scale (regional) managers. Furthermore, climate change is a real threat to 

mountain goats by adversely affecting their habitats (White et al., 2017). Provincial 

managers are hard pressed to monitor backcountry recreation, let alone mitigate global 

scale changes to atmospheric greenhouse gas emissions.  
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Managing wildlife in British Columbia is a significant task considering the 

complexities of the natural environment while attempting to accommodate multiple 

interest groups. Managers generally apply a variety of methods for this undertaking, such 

as an assortment of desktop and field-based approaches that include statistical and model-

based analysis. While these approaches are effective, they also operate within 

bureaucratic paradigms and can draw from resources that are in short supply (Wallace et 

al., 1996). Considering these limitations, managing mountain goats in the Skeena Region 

is particularly challenging, given that it is relatively large (330,780 km², accounting for 

more than a third of the province) and holds a significant variety of wildlife. Many 

mountain goat populations, even some that are heavily hunted or exposed to significant 

amounts of anthropogenic disturbances, get little attention because the resources to 

conduct surveys and other managerial processes are not available. Consequently, 

managers are left with the difficult tasks of allocating a finite number of resources to a 

broad regional context with multiple conservation issues.   

In the last few decades, researchers and institutional (i.e., government) managers 

have increasingly turned to local knowledge holders for guidance (and data) on managing 

everything from individual species like cod or elk, to entire ecosystems and niche spaces 

such as forests and pasture lands (Berkes, 2018; Brook & McLachlan, 2008; Olsson & 

Folke, 2001).  There are numerous benefits  for merging and applying local and/or 

traditional knowledge to institutional management strategies and numerous case studies 

have been conducted to show this (e.g., Inglis, 1993). Some collaborations  have even 

created new and innovative systems for management (Lertzman, 2010).  
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For over a century, ethnobiologists have been studying land-based peoples’ 

ontologies and epistemologies relating to the natural world and natural phenomena 

(Anderson et al., 2011). People who rely on the natural world for their sustenance and 

livelihoods often have sophisticated empirical knowledge systems about the natural world 

around them. This knowledge is based on repetitive observation, trial and experience, 

which is transmitted and compounded (trials replicated and tested) through culturally 

significant pathways (e.g., family teachings, oral testimonies, etc) (Nazarea, 1999).  Little 

room is allowed for failure to obtain valid knowledge of ecological phenomena because 

such accruements are formulated to secure income or survival.  

Unfortunately, mainstream institutions like government bureaucrats and most 

scientists have been slow to consider the role that local knowledge holders might have in 

localized management strategies. Such knowledge is often reduced to an idea that it is 

merely “anecdotal” or “opportunistic”. These perceptions of local knowledge are 

outdated at best, and at worst, run the risk of neglecting important data. Through the 

fields of ethnobiology/ethnoecology, localized knowledge has been gaining a wider 

acceptance in a variety of fields such as ecology (Azzurro et al., 2019;  Bettina et al., 

2018; Johnson and Hunn, 2010), agriculture (Anderson, 1996 2016), pharmacology 

(Schultes and Von Reis, 1995) and engineering (Groenfeldt, 1991). Researchers are 

collaborating across disciplines and knowledge spectrums in reaction to “wicked 

problems” which scientists and policymakers alone have not been able to improve 

(Armstrong et al., 2017; Ellen, 2007).  
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One of the products of an increasing demand for effective environmental 

management is a significant amount of research illuminating the validity, efficacy, and 

importance of local ecological knowledge (LEK). For this research project, I use Olson 

and Folke’s (2001) definition of LEK as, “knowledge held by a specific group of people 

about their local ecosystems”(p. 87)—those hunters, wilderness tour guide, and outfitters 

who participated in this study (further explanation is provided in p. 40-48)  

Research question 

 My overall research question is, to what significance and extent does LEK exist of 

mountain goats in the Skeena Region and how does this relate to current wildlife 

management by the BC Provincial government. My research explored the extent to which 

LEK can be ascertained and applied to mountain goat management in the Skeena Region. 

I hypothesized that there is a rich and untapped body of local knowledge that is mostly 

overlooked by wildlife managers. My research explored this local knowledge — 

specifically, ethnobiological aspects of mountain goat use, harvest, and population 

observations, and how this relates to the current praxis or management paradigms in the 

Skeena Region of BC. I evaluated and integrated knowledge based on interviews from 

expert mountain goat hunters, outfitters, a wilderness tour guide,  researchers, and 

provincial managers (n=18) and attempted to determine the nature and extent of LEK and 

how it can collaborate with management.  

 The objectives for this project were to determine (1) the nature and extent of local 

expert experience, skill, and harvest practices, (2) the relationships between managers 

and local experts, as well as their perceptions of mountain goat population status, while 
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(3) providing an in-depth assessment of localized population declines observed by 

various project participants.    

Background 

Mountain goats are hoofed alpine ungulates with distinguishable sharp black 

horns and a coat of white fur and hair. They are known for their superb climbing abilities 

and the texture and shape of their hoofs are well adapted to it. Females and males look 

alike to the untrained eye, but even from a long distance they can be distinguished by a 

variety of indicators such as their size and slight differences in horn shapes. Although 

there is variability between populations, an adult male may weigh between 95 - 115 kg, 

while an adult female may weight 60 - 75kg (Côté & Festa-Bianchet, 2003). The oldest 

reported mountain goat was 18 years old, which was determined from a skull in a 

museum collection (Cowan & McCrory, 1970); however, few survive past 12 years (Côté 

& Festa-Bianchet, 2003).  

The phylogenetic position of mountain goats is unclear (Hassanin, Pasquet & 

Vigne, 1998; Martchenko et al., 2020), however they are not true goats. Some research 

has positioned mountain goat phylogeny near wild sheep, though most inquiry has placed 

them within the genus Capricornis (Serow), Nemorhaedus (Goral) and Ovibos (Muskox) 

(Côté & Festa-Bianchet, 2003). Mountain goats are the only member of the Rupicaprini 

tribe in North America and even though taxonomists have focused on slight physical 

differences in an attempt to determine regional subspecies, none are currently 

acknowledged (Chadwick, 1983; Cowan & McCrory, 1970;). While no subspecies of 

mountain goats are acknowledged, two ecotypes, Coastal and Interior, have been 
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determined by the general location of their habitats in North America (Hebert and 

Turnbull, 1977 as cited in Ministry of Environment, 2010). Mountain goats typically live 

in or within proximity to alpine and subalpine areas, however they have been witnessed 

at valley bottoms and beaches along the BC Coast (Greening, pers. comm, 2021)  and 

some populations live in canyons such as the commonly known mountain goats who live 

in the Stikine River Canyon located in the northern portion of the Skeena Region. 

Mountain goats are concentrated along the Coastal ranges and Rocky Mountains and 

foothills of British Columbia and Alaska with most of the native populations living 

within British Columbia and Alaska (Côté & Festa-Bianchet, 2003). Globally, mountain 

goat populations are estimated to be 80,520–118,790, with 39,000–67,000 (or 48- 56%) 

residing in British Columbia (Côté &Festa-Bianchet, 2008). The Skeena region in British 

Columbia holds 49% of the provinces mountain goat population, which accounts for 

~16,000–35,000 individuals (Mountain Goat Management Team, 2010).  

 Seasonal migration varies among populations, and while there are few movement 

and migration patterns which can be generalized across all groups (Ministry of 

Environment, 2010), seasonal migration broadly involves movement in elevation (Rice, 

2008). One of the distinctive features between Coastal and Interior ecotypes concerns 

their wintering habitats. Coastal mountain goats typically move from higher alpine areas 

and winter at lower elevations in forested habitats, while those of the Interior have a 

propensity to winter at higher-elevations on windswept slopes, or if those are not 

available, winter at habitats similar to the former (Poole, 2006).  
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 Depending upon location and geographical circumstances, the size of a 

population’s range can vary significantly. Indeed, the MOE (2010) cited several studies 

and concluded a population’s range can be from 3–90 km²; ranges appear to be smaller 

for coastal mountain goats (Côté and Festa-Bianchet 2003; Fox et al. 1989; Lemke 2004; 

Poole and Heard 2003; Poole et al. 2009; Rideout 1977; Singer and Doherty 1985; Taylor 

et al. 2006; as cited in Ministry of Environment, 2010). Adult males and nursery groups 

(i.e., females and their young) have been shown to have distinctive range patterns. For 

instance, from 1995 to 1998 at Caw Ridge (Alberta), researchers observed a nursery 

group having a home range of 18 to 25 km², while adult males ranged only ~3.6 km² 

(Côté &Festa-Bianchet, 2008).  Mountain goats generally select rugged terrain with close 

proximity to cliffs which act as escape terrain from predators.  This type of habitat 

selection is common within all seasonal locations and White & Gregovich observed that 

many populations stick closer to crags during the winter (2017). Winter habitat 

characteristics are especially particular for mountain goats; they need areas with 

sufficient forage but with minimal snow depth to allow access to it, which can be 

provided by thick forest canopies or windswept slopes (Hjeljord, 1973). Mountain goats 

have a versatile diet and rely on a wide range of flora. Fox et al., (1989) compiled a list of 

over 80 species of trees, shrubs, sub-shrubs, ferns, and graminoids reported to have been 

eaten by mountain goats in Southeastern Alaska, which borders the northwestern corner 

of the Skeena Region. 

Numerous terms are used to denote groupings of mountain goats, such as herd, 

population, local population, bachelor group and nursery group, all of which are applied 
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to this study.  Herds and populations tend to be used synonymously (Festa-Bianchet and 

Côté 2008), whereas a herd is generally defined as a group of animals that feed, migrate 

and otherwise live together. A population is “a group of intermixing animals with a 

discrete boundary, having little contact with other such groups; these may be termed local 

populations…” (Caughley and Gunn 1996, as cited in Ministry of Environment, 2010, p. 

13). In North America, mountain goats make up numerous of local populations where, 

depending on location, the degree of isolation and distinctions between each varies. For 

this study, the terms local populations and populations are used synonymously, with the 

former applied when its specificity is emphasized. Sometimes the term population is used 

to arbitrarily define the mountain goats within a large area, such as the mountain goat 

population of the Skeena Region.  The bachelor group is defined as a group of relatively 

mature males (mostly >three years) and the nursery group consists of the females, kids 

and all other individuals <four years of age (Festa-Bianchet and Côté, 2008). It is also 

common for males to be solitary.  

 Distinctions between a nursery group and the local population is especially 

relevant in the context of hunting. Some hunters target younger males or even females 

which could lead them to focus on a nursery group, while other hunters (especially 

outfitters) target older billies (i.e., males) who for much of the year stay seperated from 

the nursery group. Another factor related to the nursery group and the local population is 

that hunters targeting adult males may have to search harder to find them because they 

have a smaller range than the nursery group (Festa-Bianchet & Côté, 2008), or are 
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solitary which tends to prolong hunting expeditions providing more opportunities for 

observing a wide range of goat behaviors. 

Mountain Goat Management Context  

 Since the consolidation of the Western provinces and the making of Canadian 

Confederation in 1871, various waves of environmental legislation and regulation have 

been struck at the federal and provincial level. Environmental management is mandated 

and influenced within varying contexts. For example, the most comprehensive 

environmental management legislation in BC (e.g., The Environmental Management Act) 

covers regulations from sewage and hazardous waste management, to mining regulations, 

assessment and compliance. The policies and protocols that dictate how the legislation is 

interpreted and enforced undergoes regular transformations and reinventions. Throughout 

all these changes, concern for mountain goats has been ongoing since the late nineteenth 

century (Ministry of Environment, 1979).   

 The most direct and longstanding strategies for managing mountain goats in BC 

has been to limit hunting pressure. The earliest report of mountain goat declines was in 

1906, but concern may have extended back to the late 1800s due to the instituting of 

hunting regulations (Ministry of Environment, 1979). During the late 1940s and early 

1950s, concerns were expressed over a rise in hunting pressure and population declines. 

For example, in 1949 and 1951, population declines were observed along the Rocky 

Mountain Trench, and by 1956, harvest rates and hunting pressure were considerable ( 

Phelps et al., 1983). In the Kootenay Region, between 1956 and 1963, mountain goat 

harvests increased, causing a significant decline in populations until the hunting season 
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was closed in 1971 (Phelps et al., 1983). Throughout the 1960s and early 1970s, some 

coastal populations underwent declines (Mountain Goat Management Team, 2010) and 

various populations within the BC interior experinced continuous declines until 1979 ( 

Phelps et al., 1983).  

Until 1892, there were no government regulations imposed on hunters, until a fall 

season was introduced with a bag limit of five goats (i.e., a hunter was allowed to have 

five harvested goats in their possession during a single season) (Ministry of Environment, 

1979). Three years later, fines were instituted at $20 per mountain goat if poachers were 

harvesting out of season or beyond the bag limit. In 1918 a trophy fee was established for 

non-residents (hunters who live outside of BC) with a reduction of bag limits to two 

mountain goats (Ministry of Environment, 1979).  

Phelps et al., (1983) stated that there was little concern over mountain goats 

between 1915 and 1948. Then, in 1950, bag limits in the lower two thirds of BC were 

reduced to one; however, by 1954, the rest of the province still had a bag limit of two and 

further reductions were slow to be enacted until the early 1960s (Ministry of 

Environment, 1979). From the early 1960s to 1975, various provincial-wide regulations 

came into effect, including the reduction to one animal bag limit, a license fee increase to 

residents and non-residents, compulsory reporting; management areas were reduced to 

smaller management units, and limited entry hunting zones widened, including within the 

Nass Mountains (Ministry of Environment, 1979).  

 In 1979, a preliminary draft for a mountain goat management plan was produced 

by the Ministry of Environment with the mandate that, “Management is directed towards 
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maintaining a resource within prescribed limits and regulating its use for the benefit of 

man. The management principle for use is to provide quality recreational experiences.” 

(Ministry of Environment, 1979, p. 11). At this time, the provincial mountain goat 

population was estimated at 45,000 +/- 20% and the first objective of this plan was to 

increase that to 50,000 (Ministry of Environment, 1979). The second objective was to 

create opportunities for people to view mountain goats, and the third was to provide a 

prescribed amount of hunter days and harvests in consideration of slow population 

productivity and vulnerability, with the intention to keep allowable harvests low, and to 

close certain populations to hunting. At least some of these targets were met; mountain 

goat populations rose to 50,000 and stabilized (relatively) for the years between 1987 and 

2011, (Kuzyk et al. 2012). 

No formalized provincial management plan followed up on the 1979 plan until 

2008, when the province adopted the Conservation Framework (Mountain Goat 

Management Team,  2010). The Conservation Framework is a tool used to rank specific 

species with respect to the allocation of conservation resources (Bunnel et al., 2009). 

Through the application of this system, mountain goats were distinguished as high-

priority for conservation and a management plan was developed and finalized in 2010 

(Mountain Goat Management Team, 2010). The goal for the 2010 Plan was the 

maintenance of “… viable, healthy and productive populations [throughout] their native 

range in British Columbia.” (Mountain Goat Management Team, 2010, p. 10). Its three 

objectives were to maintain habitat, mitigate threats, and ensure that the usage of 

mountain goats (consumptive and non-consumptive) was sustainable. 
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According to the Ministry of Environment (1979), until the mid-1970s, habitat 

loss was not a major issue for mountain goats, but as resource development increased, 

mountain goat and other wildlife habitat became an increasing concern as resource 

development and extraction in the Omineca, Peace, and Skeena Regions have been 

associated with habitat loss and alienation (Kusyk et al. 2012). A prime example of this is 

the Galore Creek project whose preliminary environmental assessment  predicted that it 

will push mountain goats out of their habitat resulting in significant consequences to the 

local population, including mortalities (Transport Canada, Fisheries and Oceans Canada, 

Natural Resources Canada, & Environment Canada, 2007).   

Declines in certain mountain goat populations are a continuing concern for 

managers and stakeholders. Within the Skeena Region, certain local populations have 

already been extirpated (Ministry of Environment, 2007) and a variety of anthropogenic 

factors are associated with other areas experiencing declines. For instance, motorized 

recreation has been found to be a threat to certain local mountain goat populations in the 

Bulkley Valley area near Smithers BC (Blair & McQuaid, 2021; Easterday, 2020).   

The Ministry of Forests Lands and Natural Resource Operations and Rural 

Development (FLNRORD) allows for a maximum harvest of two to three percent of an 

estimated population size (Ministry of Environment). FLNRORD divides the Skeena 

Region into Management Units (MU) and Limited Entry Hunting zones. FLNRORD 

manager K. Kriss described that, within the southern portion of the Skeena Region, 

Limited Entry Hunting (LEH) zones define arbitrary population boundaries. All local 

areas described by research participants are within a particular MU and some are also 
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within a LEH zone. MUs are broader areas and LEH zones are smaller areas that fall 

within particular MU’s. Generally, a settler (non-Indigenous) hunter buys a license and 

tag to be allowed to harvest in an area within an MU that is not closed to mountain goat 

hunting and not within an LEH zone. If the area is within an LEH zone, a hunter will 

have to apply to hunt within the zone, which is only granted to those who win a draw.  

 Upon harvest, hunters are obligated to submit the horns and other components of 

the carcass for inspection. The inspector obtains biological information about the animal 

as well as the time and location of the kill. This Compulsory Inspection (CI) information 

is then used by FLNRORD to measure harvest intensity within specific areas and apply to 

future management policies. CI data has been valuable to this projects study on harvest 

intensity, hunting locals and mountain goat distribution.  

Female Mountain Goat Harvest 

Both scientific research and Western managerial institutions concur that the 

harvest of female mountain goats have higher potential to negatively affect a population 

than does the harvest of males (Côté & Festa-Bianchet, 2003; Rice & Gay, 2010; 

Ministry of Environment, 2010, 2018). One reason for this is that compared to other 

mammals, female mountain goats are relatively late to reproduce and have few kids (Côté 

& Festa-Bianchet, 2001). Another factor that makes female harvest problematic is that 

some hunters target mountain goats with the largest body mass, which could influence a 

hunter to mistakenly harvest a female, because sexual dimorphism is not always apparent 

in mountain goats (Festa-Bianchet & Côté, 2008), and those females with larger body 

mass are usually the older ones who are generally the most productive in a local 
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population (Côté and Festa-Bianchet, 2001b; Festa-Bianchet et al., 1994 as cited by 

Mountain Goat Management Team, 2010).  

For all of BC since 1976, 30% of the average mountain goat total harvest has been 

females, and at least up to 2010, this proportion has been declining (Mountain Goat 

Management Team, 2010). In fact, between 2005 and 2010 female harvest was reduced 

to 20% (Ministry of Environment, 2010) and at least until 2018, the Skeena region has 

the lowest proportions of female harvested in the province (FLNRORD, 2018). Currently 

the province encourages hunters to avoid harvesting females (Gordon et al., 2008; 

FLNRORD, 2018) and provides links to resources to educate hunters on how to 

distinguish between the two sexes (Rocky Mountain Goat Alliance, n.d). All hunters are 

encouraged (but not required) by the Province to select males.  

Due to a population’s sensitivity to female harvests, one might presume the 

Province should outright prohibit it. However, it is challenging for many hunters to 

determine sex in the field (Côté & Festa-Bianchet, 2003), and as such, harvesting females 

is not banned (FLNRORD, 2018). It’s common for hunters to shoot goats from a 

considerable distance, sometimes as far as 500 meters, which makes sex identification 

challenging. For example, both sexes have similarly shaped horns and for much of the 

year their sex organs are hidden by fur. One relatively reliable indicator of whether a 

mountain goat is female is if a kid is in its company (harvesting any mountain goat in the 

company of a kid is outlawed), but it is still common for females to be without young. 

Females can be identified in the field, even as far away as two kilometers with high 

quality optics, but this demands skill and experience. A factor contributing to mistaken 
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female harvests is that not all hunters hunt mountain goats on a regular basis, preventing 

them from attaining the adequate skills to reliably identify females. 

Sex identification of mountain goats can be divided into two interdependent 

categories: techniques and circumstance. If genitals are not in clear view (which is most 

of time), a variety of techniques help with the process of distinguishing sex and age, such 

as relative body size, horn width and length, location of curvatures and flares within the 

horn mass, and facial morphology (e.g., a roman nose might indicate a mature male.). 

Circumstances that present significant challenges to applying these techniques include:  

• Distances between the viewer and the mountain goats. 

• Obstructions between the viewer and mountain goats such as:  

o  cloud cover; 

o  warm temperatures can distort views thru optics; and 

o obstructed views  from trees and other landscape features. 

• The mountain goats body position with respect to how it is presented to 

the viewer (e.g., sometimes the goat is positioned in a way that obscures 

their identifiable features). 

• Although mountain goats can bed down for considerable periods of time, 

they also travel which may not give a viewer enough time to identify 

them.  

Repeated practice in the application of various techniques in their circumstantial contexts 

is required to become proficient in demographic identification of live mountain goats in 

the field. 
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Mountain Goat Ethnozoology and Local Ecological Knowledge  

 In its most basic form, wildlife management is more about managing peoples’ 

impacts on animals than it is about the animals themselves. Despite this, wildlife 

management is often considered a natural science; however, to study how people interact 

with and understand wildlife, ethnozoology is a more applicable methodological and 

theoretical approach. Ethnozoology has been defined as the local knowledge of fauna and 

the relationships humans have with animals and their inhabited environment (Hunn, 

2001). The field of ethnozoology has a broad scope that considers everything from how 

human and animal interactions shape and provide ecosystem functions to wildlife 

monitoring conducted through citizen science approaches.  

 In the Skeena Region of BC, mountain goats are affected by multiple 

anthropogenic activities that include multiple stakeholder entities. Historically and 

currently, mountain goats have been the domain or concern of many groups (See Table 

1). 

Table 1. Stakeholder Entities that Affect Mountain Goats in the Skeena Region of BC 

Academic researchers and institutions 

First Nation hunters 

First Nation managers 

Industry (e.g., resource extraction) 

Nongovernmental interest groups mandated for wildlife conservation  

Non-resident hunters 

Outfitting companies 
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Outdoor recreationalists and their associated organizations 

Provincial managers 

Proponents of the tourism industry 

Resident (settler) hunters 

 

In the broadest context, the formal management of mountain goats starts and ends 

with the BC Government and relevant First Nations. The former manages, as a single 

entity—the whole province— while individual First Nations have management purview 

within their respective territories (including unceded territories and those defined through 

Treaty or Aboriginal Rights and Title, with some overlapping and information sharing 

between both parties). Other entities, such as nongovernmental interest groups, may 

inform and influence management as it is directed through First Nations and the BC 

Government.  

First Nations and Mountain Goats  

 More than one quarter of the interview participants (i.e., 5 of 18) in my study are 

Indigenous and have contributed significant knowledge about mountain goats and 

management in the Skeena Region. Additionally, almost half of the population of Skeena 

Region are Indigenous and many of the specific areas of study are within territories that 

were not ceded by the Ts’msyen, Haisla, Gitxsan and Wet’suwet’en people or fall within 

the Nisga’a Lisms Treaty territory where right to hunt and manage goats is protected 

through treaty with the Crown. As such, a discussion of mountain goat management in 

BC is inadequate without an acknowledgement and understanding of the effects of 
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settler-colonialism on the hunting and environmental management practiced by 

Indigenous peoples.   

 Colonialism has imposed severe restrictions on the rights of First Nation people in 

BC extending to their wildlife management and harvest practices. For instance, in 1905, 

the BC Game Amendment Act introduced fines and even imprisonment for violations 

such as hunting outside their reserve (reserves were usually less than one percent of the 

remaining territory taken by settlers). This is despite the fact that many communities 

already had their own sophisticated systems for managing land tenure and resources in 

the region (Armstrong and Anderson, 2018; Gottesfeld, 1994; Menzies, 2006), which  

worked given the continual existence of affected mountain goat populations before 

settler-colonialism took off in the late 1800s within the region. Since the 1970’s,  First 

Nations have been active in attempting to institute co-management with the Canadian 

government on lands and resources (Houde, 2007). While there are numerous examples 

of cooperative enterprises, there is still a need for further initiatives with respect to 

various individual species and ecosystems and the hierarchical legacies from colonial 

institutions persists (Popp et al., 2019).  

Evidence of longstanding mountain goat harvest and management by First 

Nations is shown through local ethnographic records (e.g., Boas & Tate, 1916) and two 

archaeological sites within the Prince Rupert harbour that boast the largest assemblage of 

mountain goat remains in North America dating from AD200-AD1300 (Crockford, 

2016). Findings from these two archaeological sites reveals a predominance of male 

mountain goat remains (all of the 44 individual mountain goat remains from one site 
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(GbTo 13) were male and of the 44 individuals found at the other site (GbTo 54) 23 were 

male, 3 female and 18 undetermined) suggesting that hunters were selective in their 

harvests (ibid). Its worth noting that harvesting only male mountain goats coincides with 

contemporary views on sustainable harvest selection.  

Foundational components of Indigenous environmental management, especially 

regarding mountain goats, is recounted in the adawx (oral laws, stories) of some (but not 

all) Ts’msyen, Gitxsan and Nisga’a people and the ancestral village of Tum-L-Hama 

(Name of village derived from Robinson & Wright, 2003). Numerous versions, with 

respect to authors and various Nations, exists and the village has been referred to by a 

variety of names such as Temlaham (Barbeau, 1928).  

 The following is my paraphrasing and summarization of the story of the 

mountain goats of Stekyawden (commonly referred to as Hagliget Peak in Hazelton, BC) 

and the villagers of Tum-L-Hama recorded from the telling by Niss’daxook (Walter 

Wright, Kitselas Hereditary Chief, d. 1949) by Robinson and Wright (2003): 

Many millennia ago, in the land of Ksan where the Skeena and Bulkley Rivers 

meet, was the town of Tum-L-Hama. One day, hunters captured a young mountain 

goat on Stekyawden which they took back to their village. Here some children of 

the village harassed and tortured the animal before an old man saved the young 

goat, nursed it back to health and guided it back to its home. Sometime afterwards, 

a messenger came to Tum-L-Hama and invited the chiefs, elders, wise men, and 

their attendants to a feast at his town, which was situated atop a rock buttress high 

on the flanks of Stekyawden. The old man who saved the kid was one of the 

attendants. The guest house which held the feast was situated close to the rock 

buttresses edge and after the guest were led in and fed with much ceremony, they 

were tricked to fall off the rock buttress to their deaths.  For saving the young 
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mountain goat from the abuses of the villagers of Tum-L-Hama, the old man was 

spared by the hosts who were in fact mountain goats in human form. The other 

guests were killed out of vengeance for how the kid was treated. After the massacre, 

the kid led the old man to safety from the slopes of Stekyawden to tell the surviving 

villagers of Tum-L-Ham what had occurred and to remind them of the Law of 

Gyamk; to have compassion and not to kill heedlessly. 

 

The widely recounted story of the villagers of Tum-L-Hama and the mountain goats 

of Stekyawden depict a clear lesson: mistreating mountain goats results in death. Similar 

stories are found throughout the adawx and are evidence of a land ethic that has resulted 

in many forms of Ts’msyen, Gitxsan and Nisga’a stewardship and management practice 

based on respect for the land and its wildlife.  

 Other stories, taboos, ethics, practices, and religions from a wide variety of 

cultures have been studied by ethnozoologists for decades and shows how such practices 

are geared towards maintaining healthy and productive environments (Anderson 1996; 

2016). For example, Prince Rupert harbour was one of the most densely populated 

regions in North America (Ames and Maschner, 2000), and yet a variety of local 

resources were sustained and flourished alongside people. The logic here is simple; 

people cannot persist in an area for such long periods of time if they are depleting their 

resources.  

Indigenous Peoples in the Skeena Region have effective management strategies 

that allows for the use of a wide variety of plant and animal resources without causing 

large-scale extirpations or extinctions (See Armstrong and Anderson, 2018; Gottesfeld, 

1994). First Nations within the Skeena Region continue to conserve and protect mountain 
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goat populations within their territories, including the Nisga’a Nation whose 

administrative branch, the Nisga’a Lisms Government has been continually managing 

populations within their territories by means that include aerial surveys and population 

estimates. The Gitga’at have also been managing their populations by conducting their 

own population surveys. For instance, in July 2020, a team spent eight days trekking 

traditional hunting grounds to record the mountain goat population, and in May 2021 they 

conducted another survey of mountain goats in their spring habitat from low elevation 

coastal stations (McQuaid, 2020, 2021). Ground-based mountain goat surveys are not as 

common as aerial surveys, but they have their advantages. For instance, while the 

Gitga’at survey team were able to record mountain goat sightings, they were also able to 

observe other elements not afforded to aerial based surveys, such as detailed 

demographics, as well as mountain goat and predator distribution along the landscape 

(from sign such as scat and tracks).   

Local Ecological Knowledge   

 Primary data collected for this research is based on interviews and participant 

observations concerning the ecological knowledge of hunters, outfitters and one 

researcher, specifically as it relates to mountain goats and their habitat in the Skeena 

Region of BC. In this context, ecology refers to the branch of biology that deals with the 

relationships between mountain goats and their environment, and humans, as part of the 

environment, are included in that context. I consider two “types” of ecological knowledge 

— the first is derived from local hunters and stakeholders (outfitters and a tour guide) and 

the second encompasses the knowledge and practices from institutionalized or Western 
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science and management. Current environmental management mostly operates within the 

paradigm of Western science; however, in recent decades has seen the application of 

LEK in a variety of contexts (e.g., Braga et al., 2017; Ostrom, 2009; Valencia et al., 

2015).  

 LEK is developed and applied by those within a specific local context that 

involves the interaction between themselves and other living beings (Olsson & Folke, 

2001). For this research, LEK is defined by three characteristics. First, LEK is derived 

from empirical processes (Davis and Ruddle, 2010). That is, LEK comes directly from 

observation and experience- from hunters and outfitters watching and interacting with 

mountain goats in consideration of a variety of ecological factors (e.g., population 

dynamics, health, habitat changes, etc.). Second, LEK is collected in a temporal context. 

Information is drawn from repeated and continual observations within the same habitats, 

sometimes over decades. Third, proponents of LEK are experts in their field. In the case 

of this project, the proponents of LEK are residents of the Skeena Region who have 

significant experience interacting with particular populations of mountain goats. These 

participants are considered local experts and defining what makes them experts is a 

critical component of the quality and validity of local ecological knowledge research 

(Davis & Wagner, 2003).  The background and relative expertise of participants in this 

study is described in Chapter 2: Methods.   

 Given the dearth of government data on mountain goat population demographics 

and patterns, I focused on local knowledge as it relates to local mountain goat 

populations and how they are affected by a variety of biotic and abiotic factors, including 
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global warning, predation, hunting, resource extraction, and recreation. I also considered 

participants’ knowledge of mountain goat health, population amounts and their 

demographics, the relative skill participants have in making these observations and other 

local ecological information pertain to the specific population.  

TEK and LEK 

 Traditional ecological knowledge (TEK) is often discussed alongside LEK. 

However, they are also both based on distinct sociocultural paradigms. TEK is commonly 

defined as, “…a cumulative body of knowledge, practice, and belief, evolving by 

adaptive processes and handed down through generations by cultural transmission, about 

the relationships of living beings (including humans) with one another and with their 

environment.” (Berkes, 2018, p. 8). TEK generally refers to Indigenous knowledge 

(Menzies, 2006; Turner, 2014) developed over multiple (i.e., hundreds or thousands of) 

generations (Menzies, 2006; Berkes, 2018; Olsson et al.,2004).  

 Within the Skeena Region, TEK has been presented in a vast number of contexts 

such as eulachon and salmon fisheries within a Nisga’a contexts (Corsiglia, 2018), 

seaweed harvest by the Gitga’at (Turner & Clifton, 2018), and Ts’msyen and Gitxsan 

ethnobotany and ethnoecology (Armstrong, 2021; Johnson 2010;). LEK is distinguished 

from TEK because it is developed in a relatively recent context than the former— it is not 

based on the same longstanding history that Indigenous peoples’ have with their 

landscapes, such as that of TEK,  but nonetheless LEK still produces rich and relevant 

data (Olsson & Folke, 2001).  
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 Menzies (2006, p. 7) stated that TEK is, “…generally associated with Indigenous 

communities or those with several centuries of knowledge.” Therefore, due to the 

longstanding history, they have in North America, TEK is generally associated with First 

Nations, however in other geographical contexts such as that of Europe, TEK can be 

linked with peoples of other descent. Therefore, while TEK in North America is 

generally associated with its First Nations it is not defined by it. Instead, it is defined by 

longstanding historic linkages of knowledge of a particular ecological setting. While LEK 

is defined by not having such a significant historic linkage, it can be associated with both 

First Nations and Settlers. This is an important point because it would be an unfortunate 

stereotype to perceive all First Nation ecological knowledge as traditional. While 

traditional ecological knowledge in North America is associated First Nation people, it 

does not mean that they don’t develop knowledge outside of it (this also does not imply 

that traditional knowledge does not evolve or adapt). With regards to this study’s local 

expert participants, their knowledge and skills related to the ecological settings they 

interact with are considered LEK because they are acquired within a relatively current 

context. For instance, one project participant has been interacting with certain mountain 

goat populations for more than 30 years through which he has gained a significant 

amount of skill and knowledge. However, his knowledge is distinguished from that of 

traditional because it is not based on multiple generations of development, such as that 

relating to the seaweed harvest by the Gitga’at (Turner & Clifton, 2018). 

While LEK can come from both First Nation and non-First Nation knowledge 

holders, these observed similarities do not diminish or ignore the distinct and separate 
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cultural paradigms that form the background for the ecological knowledge contributed to 

this project. Indeed, while both a First Nation hunter and a non-First Nation outfitter 

observed mountain goat population declines in the same area that produced the same type 

of data (i.e., that based on LEK), the background for each source is invariably distinct.   

LEK is Not Anecdotal Knowledge 

In my experience, I have observed wildlife managers defining ecological 

information that is obtained outside of the Western scientific method as anecdotal. The 

term, anecdotal, is defined by the Oxford English Dictionary (n.d) as “…not necessarily 

true or reliable, because based on personal accounts rather than facts or research.” I 

speculate that, invariably, provincial managers much receive an amount of actual 

anecdotal information from various stakeholders. However, applying this definition to 

LEK and TEK is erroneous at best, and harmful at worse, because it implies that the 

information provided by knowledgeable people is not empirical “enough” or reliable.  

Davis and Ruddle (2010, p. 881) state,  

…the differences in Western science and IEK/LEK/TEK epistemologies are less an 

issue than the advantages of drawing on and reconciling shared attributes and 

strengths. After all, both these epistemologies are ‘empirical’ in so far as they are 

driven basically by insights derived from confirmed observations and experiences.  

Berkes (1993, p. 8) describes, “TEK is based on empirical observations and 

accumulations of facts by trial and error (as opposed to experimentation and systematic, 

deliberate accumulation of fact).”  The legitimacy of LEK can be seen in the following 

example: An outfitter has been guiding mountain goat hunts in a particular mountain 

range for multiple years. Through his skills and experience in identifying habitat, finding, 
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and determining demographics and understanding the nuances of the local population, he 

determines that there has been a significant decrease in the local population. During the 

same time, wildlife managers, through systematic methods of observations, such as aerial 

surveys and modeling applications, may come to the same conclusions. Both distinct 

entities obtained the same knowledge but separate from each other through wholly 

different epistemological paradigms (A true account of this example is further described 

in Chapter 3: Results). The story displays the legitimacy and credibility of LEK (i.e., 

alongside Western scientific methodologies) and illustrates that such knowledge is not 

merely anecdotal. In consideration of the Canadian Oxford Dictionary’s definition of 

what is anecdotal, local ecological knowledge is in fact “…true…reliable…” and are 

based on “…facts or research”.   

A multitude of examples exist where LEK has proven to be an important, if not 

critical, component to resource management efforts (See Braga et al., 2017; Ostrom, 

2009; Valencia et al., 2015). Like the natural sciences, in a management or research 

context, methods are employed when applying LEK to determine the validity of the data. 

Not only are systems applied which determine what defines a local expert, but logical 

considerations are made in the contextual origin of the knowledge. For a hypothetical 

example, hunter A states that they observed population declines in area A, while hunter B 

observed population declines in area B. While hunter A has relatively little experience 

and has only hunted in area A once, hunter B has a significant amount of experience and 

has been observing the same population in area B over multiple expeditions. A low 

amount of validity is given to the knowledge from hunter A because their lack of 
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experience would represent their lack of skill in determining the status of a mountain goat 

population over the little time they spent in area A, which would prevent them from 

having knowledge of the area in a temporal context (i.e., a variety of other factors could 

have prevented hunter A from observing the mountain goats during the limited time they 

were in the area, such as cloud cover or the goats residing in the forest). Validity is given 

to hunter B because their experience illustrates the skill needed to accurately determine 

the status of a mountain goat populations, and their experience in the same area over 

multiple expeditions strengthens the accuracy of their observations (witnessing 

population declines multiple times in the same area implies that the observations were 

more likely within a variety of ecological contexts such as those pertaining to weather, 

insect presence, forage availability, snow cover, etc.) 

Benefits and Risks Associated with the Use of LEK 

 LEK originates from specific ecological locals, each having their own nuances and 

characteristics that differentiate them from one another. A mountain goat hunter can 

frequent a particular local, seasonally, for multiple years, even decades, where they may 

learn population numbers, detailed demographics, mountain goat distribution (by 

observations of individuals as well as sign), wintering sites (including seasonal shifts; 

mountain goats can winter in one locale for part of the season and switch to another at 

later parts of the season), predator intensity, distribution, processes of recruitment over 

multiple years and a host of other nuances of the local population. The significant breath 

of ecological information obtained by the hunter’s experience within the local is one of 

the defining advantages of LEK that could improve current management systems. For 
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instance, wildlife managers generally use aerial surveys to understand mountain goat 

populations, which is an important method for observations with obvious advantages and 

benefits (e.g., the ability observe a significant amount of landscape in a relatively short 

period of time and gain a wider physical view of the landscape from advantageous 

angles). However, the application of aerial surveys has a number of factors that prevent 

managers from gaining as in depth of an understanding of mountain goat populations, 

such as the short duration of flights, disturbance to wildlife, infrequent (or none at all) 

repetitions of surveys, physical distance from the landscape which inhibits detailed 

observations (e.g., demographics), not to mention exorbitant expenses. Indeed, a 

thorough and robust understanding of a local population could be gained from 

information derived from both LEK and aerial surveys. Additionally, LEK could be 

applied to areas where a lack of government resources prevent the application of aerial 

surveys.  

Risks Associated with the Application of LEK to Environmental Management 

A risk associated with the application of LEK into systems of Western 

environmental management is that it can be applied as a tool of tokenism which can be 

used to mask other social and environmental degradations. For instance, LEK (or TEK) 

can be applied to the environmental management component of resource extraction 

ventures, while the respective communities of the local knowledge holders could be 

adversely affected by the project (Baker & Westman, 2018; Nadasdy, 1999). This could 

be in the form of a settler farmer being pressed to compromise and give up tracts of land 

to a transmission line (Goldstein, 1984) or First Nation communities being pressured to 
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comply with industrial development ventures only to loss of control over resources and 

management decision making (Whiteman, 2004). Applying LEK in this context is 

problematic because it can create the illusion that proponents of a resource extraction 

project are socially and environmentally progressive while they are in fact perpetuating 

status quo and enacting environmental damage.   
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Chapter 2: Methods  

This chapter describes how I conducted my analysis of the numerous elements 

pertaining to the objective of this research. These elements include factors related to the 

social, cultural and managerial components of mountain goat harvest, as well as the 

spatial analysis of the study areas.  

Participants 

 Qualitative data was sourced from interviewing 18 participants, that included five 

First Nation hunters, two settler hunters (one who is also a wildlife tour guide), and four 

outfitters. In addition to localized expert knowledge, I also conducted interviews with 

three researchers (One NGO-based researcher and two academic researchers) and four 

current provincial managers from the Ministry of Forest Lands, Natural Resource 

Operations and Rural Development (FLNRORD). 11 participants were interviewed in 

person while the rest were via phone or video conference.  

 FLNRORD managers were sourced based on their positions and whether or not 

they worked within the Skeena Region. The three researcher participants were chosen 

based on their experience in researching mountain goats. For instance, Côté and Festa-

Bianchet are both authors of the comprehensive book, Mountain Goats: Ecology, 

Behavior and Conservation of an Alpine Ungulate, as well as biologists who have 

authored numerous peer-reviewed publications on mountain goats. Easterday is a 

researcher, one of the founders for the Mountain Goat Society of BC (MGSBC) and has 

been observing mountain goats within the Skeena Region for 50 years. In this thesis, he 

falls under the category of Researcher, not Local Expert; however, his local observations 
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are pertinent to this study and included in the Results. Tables 2 and 3 summarizes the 

participant’s experience. All participants, except for two (i.e., Anonymous 1 & 2), agreed 

to have their names shown in this paper.  

 A methodical approach to determine who is a local expert is important for the 

quality and validity of any research involving LEK and was applied to this projects 

participants (See Davis & Wagner, 2003). For this project, local experts were determined 

by the amount of experience they have interacting with mountain goats. Experience was 

measured in three ways. First, the number of hunts a hunter or outfitter has participated in 

throughout their lifetime was considered, as well as the length of each expedition. 

However, interviewee recall was challenging to determine (i.e., a hunt may last one to 

ten- days, and some have participated in over 100 hunts in their lifetime). In the case of 

the single wildlife tour guide, how many tours and over what time period they were 

conducted within was considered.   

 Second, I considered the experience of participants that fall outside hunting per se 

(e.g., surveys and tour guiding). Third, I considered a broader assessment of participants’ 

general hunting experience (e.g., that which includes all species hunted by the participant, 

such as moose, deer, sheep, bear, etc.). Local knowledge systems are integrated networks 

that are not piecemeal or species-specific. Experienced local hunters have a host of skills 

and knowledge that is universally transferrable to multiple species and landscapes within 

the Skeena Region, and include the attentive and preceptive skills in finding wildlife, a 

general understanding of how wildlife reacts to weather events, where feed generally 

grows, and reactions to predators and hunters in the context of geographical 
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circumstances such as wind, scent, visual recognition —all in the context of the features 

of the particular landscape. Additionally, while hunting other species in the Skeena 

Region, it is common for hunters to observe and seek out mountain goats. This is 

especially common with spring season bear hunting because, at least for areas closer to 

the Coast, during the spring, mountain goats tend to venture to exceptionally low 

elevations to access new feed. While hunting bears in valley bottoms, it is relatively easy 

to observe mountain goats and use this information as a kind of reconnaissance.   

 Davis and Wagner (2003) described using the endorsements from local experts as 

a method to determine who else might be one. For this study, endorsements were not 

explicitly sought; however, during some interviews, local experts endorsed each other 

without being asked, while other residents within the Skeena Region endorsed the 

credibility of some of the hunter participants. Additionally, my personal experience 

hunting and guiding mountain goat hunts within the Skeena Region provided grounds for 

reliable endorsement of some of the local experts.  

Table 2. Interview Participant List and Credentials 

Participant Name Role Experience/Credentials 

Anonymous 1 Hunting Guide/Outfitter 100-140 hunts 
Anonymous 2 Hunter 27 mountain goat hunts  
B. Milligan  Hunting Guide/Outfitter 200 mountain goat hunts 
C. Miller  Hunting Guide/Outfitter 100+ mountain goat 

hunts 
C. Riddler  First Nation Hunter (Kitselas 

First Nation) 
1 mountain goat hunt. 
50 hunts (general) 

F. Mackenzie  Hunter (Ts’msyen, Gitxsan 
First Nations) 

30 mountain goat hunts 
and aerial survey 
experience.  
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F. Riddler  Hunter (Kitsumkalum First 
Nation) 

8 mountain goat hunts. 
500 hunts (general) 

J. Smith  Hunter and Tour Guide Number of hunts not 
available. Wilderness 
tour guide providing 
mountain goat viewing 
within the Exchamsiks 
Valley since 2009.  

M. Lewis  Outfitter 40+ mountain goat hunts 
S. Greening  Hunter (Gitga’at First 

Nation).  
2 mountain goat hunts 
and ground survey 
experience.  
80-100 hunts (general) 

T. Maclean    First Nation Hunter (Gitxsan 
First Nation) 

20 mountain goat hunts  

Note. Where the amount of mountain goat hunts were relatively low, general hunting 
experience was considered.  
 
 
Table 3. Manager and Researcher Names and Professional Titles  

Kara MacAulay  Manager; FLNRORD Biologist 

B. Jex Manager; FLNRORD Biologist  

K. Kistowsta  Manager; FLNRORD Biologist  

K. Kriss  Manager; FLNRORD Biologist 

S. Côté Researcher  

M. Festa-Bianchet Researcher 

J. Easterday Researcher and Founder of the Mountain 
Goat Society of British Columbia 
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Local Expert Expertise  

Reviewing a local expert’s expertise allowed me to consider the significance and 

validity of their ecological knowledge. Hunting expertise is not just about finding 

mountain goats, but includes the ability to identify habitat in conjunction with 

geographical considerations (season, weather etc.), and possessing knowledge of the 

biophysical characteristics  of a specific landscape, including wintering locations, escape 

terrain and travel routes. Given that experience is a significant factor in traditional and 

local ecological knowledge research (Berkes, 1993; Brook & McLachlan, 2008; 

Huntington, 2000) and can correspond with a user’s or participant’s time spent in the 

field, I summarized local expert experience with mountain goats based on the number of 

hunts that individuals have participated in, and the average length of hunts (Table 4. For 

individual local expert experience, see Table 2).  

Table 4.  Hunter and Outfitter Participant Experience 

Group Number of MG 
Hunts in a Lifetime 

Length of Hunts 

Hunter  1 to 30 1 to 7 days 
Outfitters  40 to 200 2 to 15 days 

Note. All guides and six hunter participants continue to hunt (2018-2019).  

 

The number and average duration of hunts helps to infer the relative amount of 

time and experience individuals have in observing goats. Most of the participant’s field 

time consists of observing mountain goats and their habitat, which is generally the most 

substantial component of any hunt. This is especially true for outfitters since they are 

generally more selective for older males, in which there are far fewer available (Côté & 
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Festa-Bianchet, 2003). As such, hunting guides not only participate in more hunts, but 

their time spent in the field is generally longer than individual hunters (although 

individual hunters may select for older males as well). Outfitters are generally involved in 

more hunts per year than the average hunter because they are employed to guide other 

hunters whose harvest is based on a specific allocation. While non-First Nation mountain 

goat hunters within Canada are only allowed to harvest one mountain goat per year, they 

may participate in more than one hunt by accompanying other hunters, even if they don’t 

plan to harvest. However, the data (Table 4) shows that this is still less than the annual 

number of hunts an outfitter generally takes part in. According to the participants in this 

project, outfitter participants will generally guide an average of five mountain goat hunts 

a year.  

 Also included in my data are the experiences and observations of experts who 

have spent an extensive amount of time observing and studying mountain goats in the 

Skeena Region outside of the context of hunting. Two participants have significant 

amounts of experience viewing mountain goats through vocational research and 

wilderness guiding. Jim Easterly, co-founder of the Mountain Goat Society of British 

Columbia, has been observing mountain goat behavior for 50 years and has been 

monitoring local populations in the Smithers region since 2011. Since 2009, twice a week 

between the months of May and October, Jason Smith has been running charter jet boat 

tours up the Exchamsiks River, which has allowed for an intimate knowledge and 

consistent monitoring opportunity of local mountain goat populations. Before he started 
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his jet boat tours, Smith was also employed as a hunting guide for a season and has 

hunted mountain goats for personal use.  

Years of observing and interacting with mountain goats and their habitats has 

afforded local experts with a variety of associated skills that can be applied to 

management.  For instance, outfit owner Lewis has worked with environmental 

consultants on the construction of the Coastal GasLink Ltd. pipeline ,which runs through 

sections of his tenure. Consultants were relying on FLNRORD maps with limited data on 

mountain goat wintering habitats in the valley, but Lewis was able to work with 

consultants to expand their body of knowledge and include other important wintering 

habitats in their assessments. Similarly, another long-time outfitter in the region, 

Milligan, worked with environmental consultants to survey mountain goats and identify 

habitat in the Nass Region for the Nisga’a Nation.  

Not only have local experts developed a keen understanding of particular habitats, 

they also have acquired a significant amount of skill when it comes to sex and age 

identifications. Ascertaining age and sex of mountain goats is difficult (Voyer et al., 

2003), and is a skill born of practice and experience. In the context of hunting, this skill is 

important because female harvest is known to be deleterious to populations (Mountain 

Goat Management Team, 2010; S. Côté, personal communication, July 29, 2019; Voyer 

et al., 2003;) and avoidance is only possible with accurate identification. Demographic 

identification is an important skill for a proponent of local ecological knowledge if they 

are to contribute to management, because sex and age ratios are crucial factors in the 

stability of local populations.  
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Data collection 

 Due to geographical restraints, seven participants were interviewed over the 

phone or in video conference. All interviews were recorded and transcribed. Each 

interview was semi-structured with a set of predetermined questions (Appendices B-E), 

which provided a framework to explore participants’ views about numerous topics 

pertaining to mountain goats in the Skeena Region including harvest ethics, population 

status, observations through time, and perceptions of management. Semi-structured 

interviews allowed for open-ended discussion about various topics related to mountain 

goats. The average interview lasted 90 minutes. I conducted follow-up interviews with 

select participants to confirm or elaborate on data after my analyses. 

 FLNRORD contributed important data for this research, as well. Information from 

multiple surveys over the areas of study were provided, as well as harvest data (further 

explained in Chapter 3). Additionally, The Fisheries and Wildlife Branch of the Nisga’a 

Lisims Government provided survey information on one of the study areas located within 

their territory.  

Data analysis 

 Each interview was transcribed and then analysed with the qualitative data 

analysis software NVIVO 12.0. I arranged data from all the interviews into separate 

topics that pertain to the objectives of this project. Selected themes and patterns 

pertaining to the relevant objectives were highlighted and coded. Codes were used to 

assess the interviewees response to specific questions and to compare responses among 
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and between participants. For example, hunter participants were asked their views on 

female harvest and their answers were comparatively analysed.   

In Chapter 3: Results, I refer to my own observations of a local population of 

mountain goats in the Zymoetz River study area, and much of the information in regard 

to anthropogenic disturbance for the study areas is from my own local knowledge.  If I 

am to include my own ecological observations, to maintain the consistency of applying 

the criteria for what is a local expert, I need to describe my own credentials.  From 

approximately 2004 to 2014, I worked either full seasons, or intermittently, as a hunting 

guide with a primary focus on mountain goat hunts. Up to the present (2021), I still aid 

guides in technical retrievals of harvested mountain goats. I have participated in 

approximately 30 mountain goat hunts and 200 hunts for other species,  either in a 

guiding context, or for personal subsistence.  

Confidentiality 

Confidentiality pertaining to specific wildlife habitats and populations is a critical 

component to their conservation. Sensitive ecological information pertaining to mountain 

goat habitat and populations was provided to me by the participants in this study. Many 

local experts described specific locations of mountain goat populations. Not only at the 

request of several participants, but in consideration of my own ethical concerns, these 

areas will not be shared with the general public. Revealing specific areas where local 

populations reside puts those mountain goats at risk of increased harvest. Perhaps the 

most challenging component to hunting is finding prey, which is a critical component to 
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restraining harvests. Therefore, publicizing specific locations of mountain goat 

populations removes this important element of conservation. 

Most of the participants provided me specific and sometimes precise mountain 

goat habitat locations. To protect these areas, I have generalized them into much broader 

sections of landscape and have refrained from specifying any important areas within 

them. All of my detailed harvest analysis, including sensitive information provided from 

participants (e.g., local population locals, & access points), is withheld from public view. 

However, to potentially provide an aid to conservation, all of this information was 

submitted to FLNRORD in a separate report at the agreement of the participants (See 

Appendix A).   

All the study areas are considered sensitive ecological habitats which influenced 

how I determined their size and where to locate their borders. For instance, if an area 

described to me by a participant is particularly sensitive, I presented it as a broader area 

to ensure its confidentiality. Each study area has its distinctions that determined the 

degree of caution applied to it. For example, those areas where hunting is banned by the 

Province allows for some relative relaxation of where I created the study area borders 

because overharvest is not a factor for these areas. Furthermore, if an area is already 

popular for hunting, a more specific size of the study area might be displayed because the 

location of populations is already well known (in this study, these particular areas are 

also partially protected from limited entry hunting management). However, for those 

lesser-known areas that might also be within areas of open hunting management (i.e., not 



LOCAL ECOLOGICAL KNOWLEDGE OF MOUNTAIN GOATS IN THE SKEENA 
REGION OF BRITISH COLUMBIA AND ITS IMPORTANCE TO WILDLIFE 
MANAGEMENT 

 

57 

managed within a limited entry hunting system), the size of the study area was broadened 

to make its location less specific, further ensuring its confidentiality.  

The same considerations for confidentiality of mountain goat locations applies to 

the historical harvest data provided to me from FLNRORD (See Analysing Harvest Data 

and Results). An important component to this data is that it provides harvest locations 

that invariably denote areas where mountain goats reside. With this information, it would 

be exceptionally easy for a hunter to find a local mountain goat population. Therefore, 

point locations of harvests on all of my maps is not included in this thesis. The statistical 

harvest data presents a similar concern because it provides the number of historical 

harvests within a given area, which also indicates how many mountain goats reside 

within it. Such information could influence hunter pressure on these areas; therefore, I 

also have restricted the release of all harvest information specific to the study areas by 

either describing harvests in a generalized context without specifying areas or by 

identifying the study areas by numbered codes instead of their actual titles when 

describing specific harvest information. 

Characterisation of the Study Areas 

Local experts (and local researcher Easterday) described observations of 

mountain goat populations declines within specific areas of the Skeena Region. To help 

determine the extent of local expert knowledge and to ascertain the reasons for the 

observed declines, I investigated various components of these areas (See Interpreting 

Local Declines in Chapter 3: Results). All my study areas fall within the southern portion 
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of the Skeena Region, with the most inland area situated 220 km from the Coast (Figure 

3).  

Figure 2. Overview Map of Study Areas 

 
Note. Study areas are named by their most prominent geographical features (e.g., name of 
river of town) or by factors related to this study (e.g., the name of an outfitting tenure).  
 

The amount of anthropogenic activity in these areas is variable. For instance, the 

Grenville Channel is situated along the BC coast and is relatively remote compared to 

Hudson Bay Mountain which is situated > 200 km inland and has a ski resort on its flanks 

and the town of Smithers at its base. Most study sites are within the biogeoclimatic zones 

of Coastal Western Hemlock (CWH), Mountain Hemlock (MH), and Coastal Mountain 

Heather-Alpine (CMA), with the exceptions of inland areas which are dominated by 
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Interior Cedar Hemlock (ICH) and Englemann Spruce – Subalpine Fir (ESSF) (Ministry 

of Forests, Lands, Natural Resource Operations and Rural Development, 2011. See 

Glossary for guide to biogeoclimatic zone abbreviations).  

Figure 3. Biogeoclimatic Zones of Study Areas 

Note. Biogeoclimatic zones provided by the Forest Analysis and Inventory department of 
the Ministry of Forests, Lands, Natural Resource Operations and Rural Development, 
(2011).  
 

 Study sites were delineated based on local expert’s mountain goat observations 

and experience in each area. I used QGIS 3.12, an open source desktop geographic 

information system (GIS) program to create maps from the interviews and then had the 

participants confirm the accuracy of the sites. One participant emailed me polygons, and 
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three participants provided general locations. Out of concern for the protection of local 

mountain goat populations, three local experts avoided providing detailed information by 

giving a lower resolution generalized location (e.g., large section of outfitting tenure). 

Local experts described areas using various approaches, like using geographical features 

such as mountains, lakes, and valleys to indicate areas of observation.   

 I focused on each study site (described below) and expanded it to capture all 

relevant landscape features in the immediate vicinity of an experts frequented watershed 

(e.g., including all the surrounding ridge systems). For instance, some participants 

described areas by inland waterways (i.e., lakes, creeks and rivers); with that information, 

I also included the ridge systems surrounding the waterway. For these areas that used 

waterways as an identifier, I not only captured all the landscapes that drain into them, but 

in order to include surrounding mountain goat habitat, I included the other sides of the 

ridge systems facing away from the lake, creek or river and used the far drainage system 

as a border. To provide an example of this, Figure 5 displays how the study area borders 

were defined for the Exchamsiks River study area where the mountainsides facing away 

from the river were included. 
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Figure 4. Exchamsiks River Study Area. 

 
Note. Determining the study areas by closed drainage systems would expand the areas 
beyond what are relevant to this study. Therefore, ridges were crossed at strategic points 
to provide a relevant border for the study area. To provide multiple examples, two of 
these points are labelled on the above map.  
 
 For all the areas that were described as singular mountains, such as Hudson Bay 

Mountain and Mount McKendrick, their complete massifs, delineated by their bordering 

drainage systems, denote the areas of study (See Figures 12 & 13).  

 Multiple study areas had numerous ridge and drainage systems. To allow for 

comparisons between study areas, by keeping them consistent with each other in a 

landscape context, these study areas were divided into multiple sections delineated by 

their ridge and drainage systems (See Figures 6, 7 & 10). This approach was necessary in 



LOCAL ECOLOGICAL KNOWLEDGE OF MOUNTAIN GOATS IN THE SKEENA 
REGION OF BRITISH COLUMBIA AND ITS IMPORTANCE TO WILDLIFE 
MANAGEMENT 

 

62 

allowing for a rational comparison of harvest history and elevational analysis between 

study areas. For instance, the south portion of Lewis’s Tenure (Figure 7) is much larger 

and has multiple ridge systems compared to the other study area for Hudson Bay 

Mountain, which is only one ridge system (Figure 12). Without delineating each ridge 

system, comparing harvest history and elevational characteristics between the study areas 

would be imprecise and misleading because the geographical context for each area differs 

from each other.   

 Another important component to creating the borders for the study areas 

is that they provided needed boundaries within which to record past harvest locations and 

to determine elevational characteristics of the landscape. Without such borders, 

delineating those harvests that pertain to the study areas would be impossible because 

harvest locations are shown to blend into other study areas or over distinct geographical 

features that might represent separate mountain goat groups. Additionally, borders for the 

study areas needed to be delineated to be able to provide elevational measurements to 

determine ratios of landscape pertaining to particular elevations (See Procedures for 

Determining Elevational Frameworks in Chapter 2: Methods).  

 Here is a summary of how the study areas are arranged:  

• Study Areas denote the broader nine areas of study named: Anyox, KitsumKalum 

East, Doreen, Hudson Bay Mountain, Mount McKendrick, South Portion of 

Lewis’s Tenure, Grenville Channel, and Exchamsiks River.  
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• Some Study Areas (i.e., Kitsumkalum East, Doreen, South Portion of Lewis’s 

Tenure, and the Grenville Channel) have multiple ridge systems which are 

delineated into sub-sections labelled alphabetically.  

• Participants described numerous hunting zones adjacent to the Grenville Channel, 

which is located on the coast of BC, south of the city of Prince Rupert. These 

hunting zones are considered exceptionally sensitive to public view; therefore, 

they are not displayed. However, I have created a larger polygon called the  

Grenville Channel Study Area, within which the hunting zones are located to give 

the reader a general idea of their locations without putting the sensitive areas at 

risk. While the hunting zones within the Grenville Channel Study Area are not 

displayed in this paper, they are still described with coded numerical titles (See 

Results).   

Table 5. Study Areas and their Associated Subsections  

Study Area Subsection  

Kitsumkalum Valley East A-B 

South Portion of Lewis’s Tenure A-N 

Anyox No subsections  

Grenville Channel 1 No subsections  

Grenville Channel 2 No subsections  

Grenville Channel 3 A-E 

Dorreen  A-B 
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Exchamsiks No subsections  

Hudson Bay Mountain  No subsections  

Mount McKendrick No subsections  

Zymoetz River No subsections  

Note. The total number of study areas, including their subsections is 30, which is the 
figure used in statistical harvest analysis (See Results).  
 

Kitsumkalum Valley East 

A remote highway and countless forest service roads throughout the Kitsumkalum 

Valley allow for easy public access to alpine terrain. Above either side of the connecting 

valleys are cascading mountains with extensive alpine terrain and many south-facing 

craggy zones situated near tree line, both critical features for mountain goat habitat. The 

area was extensively logged and mined throughout the twentieth century and currently a 

small settler community lives along the Valley bottom. There is select logging activity in 

the mountains and a permanent commercial ski cabin on the valley’s west side. The 

valley is located within the same biogeoclimatic zones sequence CWH, MH & CMA (For 

all subsequent study areas, biogeoclimatic zones are described in a vertical sequence 

starting with the  zone of lowest elevation). Mountain goat hunting is popular in the area, 

as well as other recreational pursuits such as snowmobiling, backcountry skiing and ATV 

use.  
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Figure 5. Study Area for Kitsumkalum Valley East 

 

South Portion of Lewis’s Tenure 

A large portion of Lewis’s guiding tenure is situated on a large section of land 

(2220 km²) south of the Gardner Canal and east of Princess Royal Channel (Figure 7). 

The town of Kitimat is situated 64 km to the northeast and the village of Hartley Bay 20 

km to the northwest of the area’s northern point. There are no roads to access this area; 

tenure owner Lewis accesses the area by float plane. The vertical sequence of each 

biogeoclimatic zone within the study area is CWH, MH & CMA.  This section of Lewis’s 

tenure consists of numerous steep valleys with mountains as high as 2000 meters that 
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support alpine lakes that act as staging for mountain goat hunts.  Since 2004, two 

outfitters, Lewis and another who wished to remain anonymous (Anonymous 1), have 

been guiding or managing multiple hunting expeditions within this area.   

Figure 6. Study Areas for the South Portion of Lewis’s Tenure Divided into Subsections  

 

Anyox 

Anyox is an abandoned mining town situated approximately 48 kilometers 

northeast of the village of Gingolx and 125 kilometers northeast from Prince Rupert. 
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Anyox falls within the same biogeoclimatic sequences as the previously described 

Gardner Canal (i.e., CWH, MH, CMA). The landscape around Anyox is mountainous 

with elevations reaching high as 1680 meters. There are no roads to this area and hunters 

generally access it via boat or float plane.  

Figure 7. Study Area for Anyox 
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Grenville Channel  

The Grenville Channel study area is relatively remote. The only permanent 

residence within the study area is the Giga’at village of Hartley Bay. Aircraft or boat are 

the primary means for access within the area since there are no connecting roads leading 

to higher population centers. The area is within the biogeoclimatic zones, vertically 

sequenced:  CWH, MH & CMA.  

Figure 8. Study Area for Grenville Channel Study Area 
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confidentiality to group them all into one study area. Three areas of decline, situated 
within the large study area, were described to me by participants. While their precise 
locations are not shown, they will be referred to and described numerically, 1-3. Study 
area three has five separate ridge systems which are labelled alphabetically.  

 

Dorreen  

The Doreen study area starts approximately 30 kilometers northeast of Terrace, 

BC.  Numerous creeks within the study area feed into the Skeena River. The valleys for 

these creeks and their surrounding mountains provide abundant mountain goat habitat. 

Access to this habitat is relatively easy with its multiple trails and forest service roads. 

The study areas fall within four (as opposed the recent study areas only having three) 

biogeoclimatic zones vertically sequenced,  Interior Cedar Hemlock (ICH), CWH, MH, 

and CMA biogeoclimatic zones.  

Like its neighboring study area, Kitsumkalum East, the Doreen study area is a 

well-known mountain goat hunting area. Participants provided locations of numerous 

wintering ranges within the area, but these are kept out of this thesis to protect the local 

mountain goat populations.  
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Figure 9. Dorreen Study Area 

 

Exchamsiks River  

50 kilometers west of Terrace, BC, the Exchamsiks River flows into the Skeena 

River. It is a popular recreation area for boaters, fishers, and moose hunters. Exchamsiks 

Valley is situated within the biogeoclimatic zones, vertically sequenced as CWH, MH 

and CMA.  
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Figure 10. Study Area for Exchamsiks River Valley 

 
 
Hudson Bay Mountain  

Hudson Bay Mountain overlooks the small town of Smithers BC and while hunting 

is banned, the mountain is a popular location for hiking, skiing, and mountain biking. The 

landscapes of Hudson Bay Mountain are defined, in a biogeclimatic context, arranged in 

vertical sequence of SBS, ICH,  ESSF, BAFA.  
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Figure 11. Study Area for Hudson Bay Mountain 

 

Mount McKendrick  

Mount McKendrick is situated approximately 35 km east of Hudson Bay Mountain 

and is a popular area for recreational snowmobiling. It is situated within the 

biogeoclimatic zones, arranged vertically SBS, ESSF, BAFA.   
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Figure 12. Study Area for Mount McKendrick 

 

Zymoetz River  

Less than five km northeast of Terrace, BC, Zymoetz River drains into the Skeena 

River. The river is a popular area for fishing, hunting, ATV’ing and snowmobiling. 

Numerous campsites are situated along the river flanks. The study area is situated within 

the biogeoclimatic zones, arranged vertically, CWH, MH, & CMH.  The area of my 

project considers all the land between the north side of the Zymoetz River and south of 
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Kleanza Creek. Since 2012, hunting mountain goats is banned within this area due to a 

low population estimate. 

Figure 13. Study Area for North Zymoetz River  

 

Analysing Harvest Data  

 To better understand the observations pertaining to the mountain goat populations 

within the study areas, I analysed past harvests, which were recorded by FLNRORD 

through their compulsory inspection (CI) program (i.e., non-First Nation hunters are 
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required to submit their harvests for inspection and provide the location of the kill). Past 

harvest data was applied to all study areas to help determine mountain goat population 

distribution, and harvest intensity. In addition, harvest data was applied in other contexts, 

such as to determine historical harvest rates and to exhibit mountain goat distribution in 

the context of elevational comparisons between the harvest areas.  

How much a mountain goat population losses its members to harvests is an 

important component to understanding its stability. Therefore, regarding the areas that 

participants have observed declines in (i.e., This projects study areas), I analysed harvest 

intensity with two approaches. First, I presented the total harvests between 1977 and 

2018 (harvest data from compulsory inspection was provided to me from FLNRORD in 

this time range) for each study area. To calculate harvest intensities from the total 

harvests, the variability of the study areas size is a problem for comparative analysis. To 

mitigate this, I calculated a ratio based on the study area’s size and its harvest data to 

provide a comparative figure. For example, study area X covers an area of 711km² and 

from 1977 to 2018, 66 mountain goat harvests have been recorded between 1977 and 

2018. Dividing 711 km²/ 66 recorded harvests, produced a ratio of 1:11, or one goat 

harvested per 11 km² over 41 years . This approach also considered female harvests, 

which calculated the percentage from the total harvests per each study area. For example, 

study area X had a total of 66 harvests between 1977 and 2018, and 24 were females 

which calculates to 36%.  

In conjunction with presenting the total harvests, for each study area, I described 

whether each area is easy of difficult to access. This information is obtained from a 
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geographical review of the study areas by using maps, my own personal local knowledge 

and that of the participants. Perhaps the most significant factor in protecting mountain 

goats from overhunting is that they are usually hard to get to. Therefore, the range to 

which mountain goat habitat is easy or hard to access is important factor for harvest 

management.  

The origin of hunters has an important relationship with access to mountain goat 

habitat and it is also displayed alongside the first approach (i.e., presenting the total 

harvests)  to determine harvest intensity. While easy access to a hunting location would 

be an expected determining factor for how much it gets hunted, some areas with difficult 

access have similar degrees of hunting activity. The origin of the hunters, whether they 

are BC residents or non-residents is a primary factor for why some remote areas have 

similar amounts of hunting activity to those that area relatively close to urban centers. 

This is because non-residents are guided by outfitters who use aircraft to access remote 

mountain goat habitat.  Data pertaining to hunter origins is sourced through the CI 

records provided from FLNRORD.  

The second and final approach to determine harvest intensity with the study areas 

is to present the total harvests, including those of female,  between 1977 and 2018 cross-

referenced with the Maximum Acceptable Harvest Rates for British Columbia Mountain 

Goat Populations (MAHR), which is provided in the Mountain Goat Management Plan 

(Ministry of Environment, 2010). 
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Table 6. Maximum Acceptable Harvest Rates for British Columbia Mountain Goats 

(MAHR) 

Maximum acceptable harvest rates for British 
Columbia Mountain goat populations (Hatter, 
2005). Population size  

Maximum desired 
harvest rate  

Maximum 
% females 
in harvest 

< 50  0%  n/a  
> 50 to < 100  2%  < 25%  
> 100 to < 200  3%  25–30%  
> 200  *3%  < 30%  

Note. Table based on Hatter (2005) and provided by Ministry of Environment (2010). * 
Before 2014 this figure was 4% (See FLNRORD,  2014). 

 

The MAHR represents the criteria used by FLNRORD to manage harvests 

according to the respective populations size. For instance, populations below 50 

individuals are prohibited from harvest, but those populations of 50 - 100 individuals are 

open to harvest. However, only two percent of that population is permitted for harvest 

and < 25% of those can be female. Higher populations receive a higher percentage of 

allowable harvests, as well as a higher proportion of female harvests. According to 

FLNRORD species lead Kriss, the MAHR is currently the system in use for the Skeena 

Region; however, in 2014, the four percent allowable harvest rate for populations > 200 

was reduced to three percent. The MAHR system is used for most of the province, but 

regional variations occur.   

Applying the MAHR to this project study areas is similar, but not the normal 

method of analysis that is used for the harvest assessments conducted by FLNRORD. 

FLNRORD applies the MAHR to LEH zones (as well as other defined population 

borders), not the defined study areas of this project. However, while it is understood that 
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applying the MAHR to the study areas of this project is in a different context that its 

intended use, it still provides important indications to the degrees of harvest intensity. 

The various factors affecting this approach are discussed below.  

Cross-referencing the criteria from the MAHR to each study area implies that 

each study area represents a discrete mountain goat population. Realistically, mountain 

goat population distributions are more complex than can be defined by the borders of the 

study areas, and except for isolated surveys, little is known about the populations within 

them. Arbitrary population borders also applies to LEH zones used by FLNRORD. 

FLNRORD manager K. Kriss explained that LEH zones were produced not only to 

represent local populations (However, with an understanding that the borders of the LEH 

zones are used for management purposes and do not actually define distinct populations) 

but are also based on factors such as hunter access to them. The borders of LEH zones are 

created in a manner similar to the study area’s borders—LEH zones are delineated by a 

variety of landscape elements such as drainage systems and mountain ridges. Defining 

arbitrary borders of a mountain goat population with little or no actual population data is 

still useful for management however, and for this study, this method can at least provide 

a framework to help determine harvest intensity in the study areas.   

The MAHR provides four population categories within which to manage harvest 

rates. Applying this to the study areas is problematic because a minimal amount of survey 

data exists within some of the study areas (Figure 15), which means little is known of the 

population sizes within them, nor are the nature of their fluctuations throughout the 41 
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year study period (i.e., 1977-2018: The time range of harvest data that was provided to 

me by FLNRORD).  

Figure 14. Areas of Study and Survey Efforts 

 
Note. Significant portions of the region without any surveys include multiple study areas. 
Survey data provided by FLNRORD (personal communication, April 6, 2021).  
 

A full population estimate of each study areas is beyond the scope of this project. A 

simplified estimation could have been conducted using the size of the study areas to 

determine population amounts (e.g., larger study areas would represent more habitat 

which would translate to a larger population). However, the relationships between 

mountain goat populations and their landscapes are too complex to gain even a broad 

indication of population size based on the size of a defined area. This is exemplified in 
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the 2006 mountain goat survey for LEH zones 6-09 J, K and O which shows that more 

landscape does not indicate a higher population: Zone J is 116 km² with a population 

count of 207, zone K is 359 km² with a population count of 79 and zone O is 422 km² 

with population count of 54 (FLNRORD, 2006). Therefore, due to the inability to gain 

even a broad estimation of population sizes per each study area, I cross referenced all 

harvest data with three MAHR population counts (i.e., 50, 100, & 200).  

Another important point to consider is that the size of the study areas differs from 

that of the LEH zones (except for the study area Zymoetz River and LEH Zone L 6-09. 

See Figure 14). Additionally, some of the borders for the study areas and the LEH zones 

overlap (Figure 16).   
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Figure 15. Study Areas Overlapped with Limited Entry Hunting Zones and Management 

Units 

 
Note. Study area labels are left out for clarity. Study areas for Anyox, portion of 
Exchamsiks, Grenville Channel, and the southern portion of Lewis’s tenure are outside of 
LEH zones. In these areas, harvest management is based on an open hunting system, 
meaning that hunters do not have to participate in a draw system to be granted permission 
to harvest. LEH zones and Management Unit layers provided by BC Data Catalogue 
(https://catalogue.data.gov.bc.ca/) 
 
 
The differences between the layouts of the study areas and the LEH zones are important 

because it affects any attempts to refer to past harvest management.  For instance, I 

considered using the boundaries of the LEH zones for the study areas, but the LEH areas 

were too imprecise with respect to the specific areas described by local experts. For 

instance, the size of the study area for Kitsumkalum East is 266 km ² and is located 
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within MU 6-15, LEH zone A which is 949 km². These size differences translate into 

significantly different harvest records, which reduces the preciseness of the analysis.  

Figure 16. Management Unit 6-15, Limited Entry Hunting Zone A, Mountain Goat 

Harvests and Study Areas 

  
Note. LEH zone layer provided by BC Data Catalogue (https://catalogue.data.gov.bc.ca/) 

 The ratios of harvest intensities were measured by a benchmark which was 

sourced from documentation provided by FLNRORD (not shown to protect the study 

area) that confirms one of the study areas has had a high harvest history, which also 

turned out to be the study area with the highest harvests intensities by my own analysis 

(i.e., study area 2. See Results).   
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Outfitting 

Since four outfitters, two of whom were outfit owners, participated in this 

research project, I provide a brief description of their operations with respect to mountain 

goat hunting. Within the Skeena Region, mountain goat hunting season can run from 

from August until the end of February but is shorter within certain management units. 

Outfitters generally have two time periods within which they hunt mountain goats: 

summer/fall and winter. These are not only distinguished by timing, but by the manner in 

which hunts are conducted. For instance, summer/fall hunts usually involve accessing a 

high elevation lake from a float plane and conducting the hunt above the treeline. Winter 

hunts on the Coast generally take place from the valley bottom to target goats who are 

then usually residing at or below treeline.  Each guided expedition lasts one to ten days 

depending on when, or if, a harvest is made.  

Clientele are mostly from the United States with a small percentage from 

overseas, and occasionally a hunter may be a Canadian resident (this became prominent 

during the 2020-2021 pandemic). Multiple factors, including the client’s fitness level, 

weather patterns and local mountain goat population movements, determine whether a 

harvest is made. Outfit owner Lewis stated that 80% of his company’s (i.e., Bowen and 

Lewis Trophy Guiding Company) guided hunts result in a harvested goat.  

Both Milligan’s and Lewis’s outfitting companies guide with a variety of hunting 

methods, such as those with modern and muzzle-loading firearms, as well as compound 

and traditional bow. Bow hunts generally afford more observations of mountain goats 

because a hunter is required to be much closer to an animal to make a kill. For instance, it 
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is not uncommon for a rifle hunter to shoot a mountain goat from 400 yards, while the 

maximum distance a traditional bow hunter (i.e., bow without any mechanical advantage) 

can reliably shoot an animal is 20 yards. The requirement to stalk much closer to an 

animal means that bow hunters generally spend much more time within closer proximity 

to mountain goats (it is not unheard of for a traditional bow hunter to spend multiple 

hours within 50 yards of a mountain goat until they are afforded a chance to move in 

closer for the kill). Also, the need for a hunter to get within close range to a mountain 

goat means lesser opportunities for harvests and much more botched attempts, requiring 

longer expeditions with more mountain goat observation.  

Determining Anthropogenic Activity 

Anthropogenic disturbance was cited as a factor for declines in some of the study 

areas. Due to mountain goat’s sensitivity to anthropogenic activity (Festa-Bianchet & 

Côté, 2008; Stankowich, 2008; Wilson & Shackleton, 2001), I estimated its potential 

impact for all the study areas by determining ease of access and known recreational 

and/or industry activities occurring within the areas. Ease of access was determined by 

my own local knowledge and overlaying road and trail data to the study areas through 

GIS software. Recreational and construction-based activities were also sourced through 

local knowledge of participants and that of my own. Table 7 describes how 

anthropogenic activity was described:  as high, medium, and low.  
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Table 7. Anthropogenic Activity Gradation Criteria 

Anthropogenic Activity Gradation Criteria  

High Easy access and known recreational or construction activities 

within or near mountain goat habitat.  

Medium Easy access but little or no known recreational or construction 

activities. 

Low Access is difficult and little to no known recreational or 

construction activities. 

 

 Athropogenic activity is only considered for the possibility of disturbance. It is 

beyond the scope of this project to fully determine actual disturbance in the study areas. 

Additionally, aircraft activity is an important component to mountain goat disturbance in 

the Skeena Region; however, determining the frequency and the locations of flight paths 

is also beyond the scope of this project. Therefore, all studies of anthropogenic activity 

are ground based (e.g., hiking and snowmobiling). It should also be noted that because it 

is studied as a separate subject, hunting activity is excluded as an element of 

anthropogenic disturbance.  

Procedures for Determining Elevational Frameworks 

Some of the outfitter participants observed differences in the elevation of 

mountain goat habitat associated with mountain goat declines (i.e., declines observed in 

areas of predominantly lower elevation vs stable populations observed in areas of higher 

elevations). Consequently, I compared each study areas predominance of landscape that 
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is >1200m.  These distinctions (i.e., predominance of landscapes more or less than 1200 

meters in elevation) do not assume preferable mountain goat habitats, but certain factors 

may be pertinent, such as that those habitats connected to higher elevations are generally 

joined with more snow and glaciers, which influences water availability as well as flora 

condition and content. Additionally, proximity to snow and glaciers, as well as higher 

altitudes, provides access to colder temperatures which is important to mountain goats 

(White et al., 2017). The figure of 1200 meters was obtained through field and satellite 

imagery observations by estimating a reasonable divide between high and low elevations 

for the areas of declines. However,  the use of 1200 meters as a divide between areas of 

low and high elevation is substantially generalized and does not consider each study 

area’s biogeoclimatic differences and tree line elevations. However, using the figure of 

1200 meters provides a reference point to determine if elevation is a factor for declines. 

  To make comparisons between the distribution of elevations for each study area, 

the percentage of landscapes situated above 1200 meters was determined. For instance, 

the study area for Exchamsiks River has 27% of its landscape situated above 1200 meters 

while Anyox’s is 13%.  

Limitations  

 Historical harvest data was obtained from FLNRORD who receives it via their 

compulsory inspection (CI) program (See Chapter 2: Methods). Applying historical 

harvest data had numerous limitations in this research project. First, the point locations 

for the CI harvests are only accurate within one km² because only the first three numbers 

on the UTM easting, and the first four of the northings are recorded when hunters or 
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outfitters submit their mountain goats for inspection (K. Kriss personal communication, 

August 19, 2020). Additionally, the overall accuracy of some of the point locations are 

questionable, even when considering the preciseness of one km². FLNRORD manager 

Kriss explained that sometimes hunters and inspectors have difficulty pinning down the 

exact location of harvests from a map (but that as of 2020, FLNRORD is applying new 

technology to help improve accuracy of CI submittals). Second, while hunters are obliged 

to submit their harvests for inspection it is not a guarantee that all of them do, and any 

mountain goats that are poached are certainly not recorded unless the offender is caught 

by the authorities. Finally, First Nations do not hunt under the provincial government 

management regime but by the rules and management practices outline by their band 

office and/or hereditary leadership governance structures, so are not required to submit 

their kills to FLNRORD for inspection. Therefore, First Nation harvests are not included 

in the harvest data. According to the MOE (2010), information regarding First Nation 

harvest rates is poorly known and in the Skeena Region it may account for 10 – 15% of 

total harvest in some areas (G. Schultze, pers. comm, 2009 as cited in Ministry of 

Environment, 2010). However, some First Nation individuals, such as participant 

Ts’msyen, Gitxsan hunter Mackenzie, voluntarily submit their kills and other pertinent 

data for CI inspection.  

 Another important limitation in this study is that First Nations are relatively 

underrepresented. Out of 18 participants only four are First Nation while the rest are of 

settler origin. This inconsistency is due limitations in the availability of participants with 

respect to needed roles for this project (e.g., No First Nation managers associated with 
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this field and region exist). This limitation is especially pertinent considering that most of 

the study areas in this project are on unceded First Nations territory and that Indigenous 

people make up a significant portion of the Skeena Region (it is commonly presumed that 

First Nations make up half of the population in the Skeena Region).   
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Chapter 3: Results 

Local expert knowledge pertaining to mountain goats in the Skeena Region 

consisted of cumulative and long-term observations of population fluctuations, relative 

health, and habitat. In this chapter, the results of my study include a review of local 

expert observations of mountain goat health, harvest practices and population declines. In 

addition, perceptions of the general status of mountain goat populations in the Skeena 

Region were reviewed for all participants. As well, perceptions based on the relationships 

between managers and local experts was examined.   

Local Expert Observations of Mountain Goat Health and Harvest Practices 

Hunters, outfitters, as well as those participants who observe or study mountain 

goats opportunistically evaluate the overall health of goats they encounter when 

observing components of local populations (e.g., nursery groups), as well as assessing 

harvested individuals. These assessments consider demographics such as recruitment and 

how many mature males are in a population, as well as the physical health of individuals 

they encounter. Local expert observations not only occur during hunting expeditions, but 

in a variety of other activities that take them within view of mountain goat habitat. 

Outfitter Lewis, when asked if he takes note of mountain goats outside of those he 

harvests, stated that he is continually monitoring harvested and non-harvested goats for a 

variety of health indicators. When asked if he is interested in mountain goat health he 

responded:  

Yes. Very much so. We are always analyzing that. And it’s before the harvest too. 

You kinda get a good feel for [it]… I think I have only seen a few sick goats that 

just are sick. Something is wrong with them. I don't know what was wrong with 
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them. I've seen a few kids that were sick- eyes and ears swollen shut and running 

around and incoherent- they’re obviously going to die and probably only a few sick 

adults. But we’re always watching for that. Also it goes into when you start 

butchering them … you want to make sure you are eating a healthy animal… just 

looking for different things and what shape their body is in. I've shot some, I've shot 

a couple of goats that were really skinny and, “why is this goat so skinny?…What's 

wrong with this goat?”… caved in hips and it’s just probably because of an age 

thing and that. We’re constantly monitoring that and I think every goat we look at 

… whether we talk about it or not, I'm looking at it… I guess... hunters always look, 

you know how much fat they got on them. That's a huge one. Their eating… well 

it’s been a good summer right now and we go out and start harvesting goats as we 

go into September and October they should have a lot of fat on them. Those billies 

are going to blow it off in November. You shoot a good [billy] after November, end 

of November it won’t have an ounce of fat on it. If it’s been rutting hard… if they 

don't go into that with a good amount of fat, especially around the back and the butt, 

it might be a tough winter for them…. That's probably the main indicator.  I always 

look at the teeth, is another one. How old is the goat and how are its teeth? They got 

great teeth then and ah it’s an older goat … too their going to keep doing all right. 

You get some and their almost toothless like, you're like this thing, I don't know 

how it’s eating, but it’s going to be done here so. We look at the hide too … see 

what it’s like and then when I get into the meat-colour…I don't see a lot of worms 

or parasites with goats, but you know we are always looking for that. (Outfitter 

Lewis,) 

 

When asked about monitoring mountain goats that they do not harvest Lewis explained:  
 

Yes. Lots, especially... I am always looking for kid pops [populations] every year. 

What percentage of the nanny's do we see with or don't have kids and we are 

always really excited when we see 80 or 90% […nannies with kids]. I seen certain 

years where it’s almost hard to find a nanny without a kid and then, that was maybe 
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not last year but two or three years before last year, that's what we were seeing the 

last two or three years. It’s very exciting . Were always paying attention to that. 

(Outfitter Lewis,) 

 

 Outfitter Anonymous 1 keeps a journal of all his observations including nanny/kid 

ratios, weather, and population numbers. This particular outfitter has been guiding 

mountain goat hunts for 20 years, taking part in over 100 expeditions, repeatedly 

frequenting the same habitats.  

Yes… when I am recording the animals that I am seeing it’s always nannies with 

two kids or nannies with no kids or whatever… because a lot of time I am looking 

at them through a spotting scope, I can’t tell ya how old they are or anything like 

that but I can tell ya if they got kids or not. Yeah I keep track of that. (Outfitter 

Anonymous 1) 

 

A significant contribution made by local experts, with respect to health 

assessments, is their observations of disease in local mountain goat populations. For 

instance, FLNRORD manager Kriss noted that hunters have informed her of their 

observations of contagious ecthyma (Orf virus), and  Outfitter Milligan has also observed 

the disease at numerous locations within his tenure on the West coast.  

Female Mountain Goat Harvest  

9 out of 11 hunter and outfitter participants deemed it acceptable to harvest 

females as long as certain criteria were met, while the other three asserted that females 

harvest should be avoided completely. Factors determining that acceptability of female 

harvest varied between participants (Figure 18).  
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Figure 17. Criteria for Acceptable Female Harvest 

 

Gitga’at hunter Greening acknowledged the risks of harvesting females and 

described that it is acceptable only if it is sanctioned within a traditional and personal 

context:  

It depends on what comes to me, and this is where... it's different for an Indigenous 

hunter versus… is that I put a lot of weight to what I'm told through ceremony and 

dream and vision and that sort of stuff. So if that's told to me, I accept it as truth, 

and I'm willing to take it, with the killing and the feeling and the faith that the way 

the ecosystem, the land, is communicating to me… is communicating to me in a 

truthful and good way. And over time I just know myself generally, but it's a gut 

feeling that I would know if it wasn't the really right thing to do. I believe there's, in 

all animals, harvesting females has value. For example, I was always told females 

have more fat... So if your purpose was to get fat and you had asked for that, that 
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was your intention, and you got something, my assumption is that the spiritual 

process is giving you that. So, yeah, I put a lot of weight to that. If I didn't have that 

connection, I would definitely error on the side of caution. Yeah, and if I didn't 

have, let's say I never had any sort of message in that way, I probably wouldn't...or I 

definitely wouldn't…Yeah, I'm at a point in my life where given sensitive 

populations, just the sort of knowledge that I hold with a mix of just being out on 

the land and personal experience, but also just biology and conversations, that 

harvesting females can potentially put big risk on populations, that if there was no 

outright message for me to take that female, that it was a good time, I wouldn't do 

it. (Gitga’at hunter Greening) 

 

The relatively high fat content on female mountain goats was mentioned by 

Greening. It also has value to Gitxsan hunter Maclean:  

GM: Do you guys avoid females, like nannies?  

TM: The younger ones yes. They’re the future, future herd. Then the old ones...we 

call them the dry ones...Then we will. They got lots of fat on em. 

CG: Do you use the fat?  

TM: Oh yeah. Sometimes in December we get a nice dry cow [nanny] we take the 

fat from inside of it and chew on it. My dad taught me that, "here try it"…good. 

(Gitxsan hunter Maclean) 

 

Additionally, two hunters primarily targeted female mountain goats, believing 

that meat from males was not palatable.  

Generally, like I said before, tried to get yearlings so it’s just manageable and much 

better eating. You know when you chew your way through one billy goat you lose 

interest. Even the hamburger’s tough. I mean…there are ways to cook it, but… You 
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know, there was three of us that hunted a lot. Sometimes…you get a family group 

you know, [we] take them all. Three guys, three goats: nannie, kid and a yearling. 

(Anonymous 2) 

 

Further to this, Hunter Anonymous 2 contended that because male mountain goat 

meat is unpalatable, the province is encouraging trophy hunting by discouraging female 

harvest:  

And then you know, you talk to other people and “why are you doing that” 

[harvesting females, kids and yearlings] cause we’re hunting for meat. Got a family 

to feed and all of that. But I don’t know, the province doesn’t think that way. It’s 

trophy hunting… See you’re not going to be punished for shooting a nanny goat. 

They only suggest that you don’t. But I don’t agree with trophy hunting at all…  I 

don’t want my grandsons, my granddaughter for that matter, their opportunity to go 

out and hunt meat for their family taken away by guys that have money and are 

hunting for horns and hides. That’s just sick as far as I’m concerned, and I will 

object to that as long as I live. (Anonymous 2) 

 

Two hunters were open to harvesting females when males were not available, but 

these same participants preferred to harvest males and expressed as much. Hunter Riddler 

described:  

There wasn't always a lot of young billie’s [in a particular local population he used 

to hunt]. Like juvenile billie’s so I would take a juvenile nanny or whatever was 

handy when I was up there. (Hunter Riddler) 
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Hunter Mackenzie described the effort that is put into not harvesting females. He 

answered the question “do you avoid females?”: 

We try to yes, even though we don’t have to abide by a lot of the hunting 

regulations [Mackenzie is First Nation], we still do, if a female has young ones, we 

will leave those. Just to preserve…the young ones will grow up and reproduce. 

(Hunter Mackenzie) 

 

The acceptability of female harvests for four hunters was based on the following 

criteria: female prey should be alone, without kids, and too old to produce young, which 

in theory would have relatively minimal negative effects on populations. Outfitter Lewis 

explained:  

Biologically for the herd, if it’s a dry nanny verses a mature billy, I don't think there 

is any difference to population value because she's done and we do probably harvest 

maybe a couple old nannys every year and we try to make them old nannys unless 

there has been a mistake made, which happens from time to time. I'm not upset at 

all if the hunter, if we explain that's an old nanny and…they’re all happy. I don't 

feel that's a problem with our management system and I've talk about this…and 

they [the hunter/client] feel the same way, so I think we are on the right track. 

(Outfitter Lewis) 

 

Those local experts that deemed any female harvest as unacceptable were 

outfitters who ban the practice outright. Outfitter Miller stated that mistakes in sex 

identification can happen, however he does everything he can to avoid harvesting females 

because it negatively impacts the local population and that it cannot always be guaranteed 
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that a nanny without a kid will not breed in the future. When asked if he approves of 

female harvest, he described:  

No. I do everything. I mean, we even have punishments for guys for shooting 

nannies. Even if they’re dry, doesn’t matter. No questions, I mean people screw up 

all the time and I’m sure there will be a goat that will trick me again sometime. But 

everything I can do to avoid shooting a nanny... You know I don’t think I’ve ever 

had someone [e.g., Outfitter manager] tell me ‘no nannies at all.’ I mean I know 

that they’d prefer that you shoot a billy… You know it’s devastating to your herd if 

you go and start shooting a couple of them compared to taking a billy out of the 

area, even a middle aged billy was better than shooting a nanny that’s dry cause I 

don’t think it’s a guarantee that it’s a dry nanny. Maybe it’s a dry nanny ‘cause it 

lost its kid that spring in an avalanche or a cougar got it or whatever, right? How do 

you know that that goat’s not going to breed again? We don’t have any idea. 

(Outfitter Miller) 

 

The most common (n= 4) justification for female harvest was based on the criteria 

that the mountain goat should be too old to produce young, which in theory would have 

relatively minimal effects on the local population. Mountain goat specialist Festa-

Bianche, explained problems with this approach that pertain to reproductive patterns, 

senescence, kid mortality, and the ability of hunters to determine age of a female 

mountain goat:  

The dry nanny, no that's…[wrong]. Cause they skip about one year out of three. 

And then some of the kids die before the hunting season. So the average difference, 

in terms of lifetime reproductive success of a female, that by the time the hunting 

season comes along in September, an adult female with and without a kid is very, 

very small. Yes, on average, if that female doesn't have a kid this year, she's 
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probably below the average. If you are looking at say, a hundred females with a kid 

and a hundred females without a kid, the ones without a kid, probably over the 

lifetime will have done slightly worse. But a dry nanny doesn't exist. She's skipping 

this year. Of course, if they're going to shoot a 14 year old, then that's fine. But how 

many 14 year-olds are out there? 

So if you shoot any female that's over 14, yeah. But hunters can’t readily  recognize 

those, because in the females…horn length is not that strongly related to age once 

you get past four or five years… (Specialist Festa-Bianche) 

 

Specialist Côté made a similar statement: 

Definitely don't touch the nanny, because even the old ones are reproducing and it's 

tough… to find an 18 year-old one, sure she's not reproducing, but there is no 

hunter or outfitter that will be able to identify…a 12 year-old and an 18 years-old. 

(Specialist Côté) 

 

Reproductive senescence has been observed to set in when a female mountain goat is 

about 13 years old, but those older females can still produce young at a decreased rate 

(Festa-Bianche & Côté, 2008). 

The only way one can determine the precise age of a mountain goat is by hands-

on methods, such as by counting the annuli on the horns, with either a dead or sedated 

animal (however, S. Côté, as cited in pers. com. with MOE 2010, stated that after a goat 

is eight years old, counting the annuli is unreliable). Though it can be challenging from a 

distance in the field, one can accurately determine what age group (adult, kid, yearling, 

etc.,) a live mountain goat belongs to from a variety of factors such as body and horn 

size. However, determining precise age ranges, such as between 12 and 18 years old is 
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another matter. For example, mountain goat body size varies according to nutrition, 

genetics, and even between mountain goat populations. Body size is therefore an 

unreliable means for determining precise age. Skilled outfitters and hunters can asses the 

size of horns form considerable distances in the field, however, because horn growth 

rates vary between local populations (McDonough et al., 2006), the size of the horns are 

unreliable factors to determine precise age. Still, through harvesting mountain goats in 

the same area over multiple seasons, some local experts can get a sense of the general 

ratio of horn size to age pertaining to the specific population, but how precise this skill 

can be is beyond the scope of this research.  

Festa-Bianche’s statement about senescent female harvest continued:  

And what we found is some of the really strong reproduction, in terms of kids that 

survive, we're getting it from females that are between eight and 12 years of age. 

That's a problem a lot of time when you talked to hunters. They'll tell you an eight 

year old is an old goat. No, an eight year old is in his prime, both male and female. 

GM: So you've seen productive females between eight and 12 years of age? 

MFB: Sure, they are more productive than younger females at Cawridge [Alberta]. 

Eventually the period of production starts slowing down, but it's when they get to, I 

don't recall exactly, but it's about 14 or 15, and by then you've got so few that are 

still alive. Because mortality starts increasing after about nine years of age. So 

we've had one that made it to, I think, 19, but it's very rare for a female to make it 

past about 15 years of age.  

 

Côté made a point pertaining to outfitters who primarily target males but 

sometimes harvest old females.  
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…the old females are the ones that are reproducing well and also the ones that are 

not skipping years, and they [are] also the ones that are reproducing males. The sex 

ratio […of offspring changes…] with age so the young females are mainly 

producing female. So if you wanted to get billies in the population and then you kill 

the old nannies, you're shooting in yourself in the foot.   

 

In consideration of the reproductive patterns described by Côté  and Festa-Biance, 

certain exceptions occur where hunters can identify females that have a high probability 

of sterility. For instance, those hunters and outfitters who observe the same local 

population multiple times a year, for numerous years, can identify and observe the same  

individual mountain goat for multiple seasons, including females that might not be 

reproducing. For example, between 2005 and 2009, in the same wintering habitat, 

Outfitter Lewis and his guides observed the same female, who looked  exceptionally 

older than other nanny’s in the population, without a kid in her company throughout four 

consecutive winter seasons. It is possible that during each of those years the goat was 

either skipping a year of reproduction or loosing her kids to predators. However, 

factoring in the relative age of the mountain goat and the consecutive years that it was 

observed without a kid provided a possible, and potentially plausible, indication of 

sterility.  

Festa-Bianche described female harvest with respect to government regulations:  

So what they do, they look for a female that doesn't have a kid. And it's going to 

happen with mountain goats, where they're going to shoot a three year old, or a four 

year old that hasn't reproduced. So you're just taking out the population, an animal 

that has made it to adulthood, she's about to start producing and she's got her entire 
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reproductive career in front of her. So what we found through simulation is that if 

that is happening a lot, it's actually worse to tell the hunter, "You have to take a 

female without a kid," than establishing a female quota and just say, "Take 

whatever." 

So that's where the problem with the dry nanny comes in, because a lot of those just 

haven't ... they're adults, but they just haven't started reproducing. And how many 

hunters can tell a three year old from an older goat? A lot of these people can't tell a 

male from a female, and then we are expected to believe them when they say, "Oh 

yeah, I can tell them old female from a young female."? There are a few, but it's 

really not the majority. 

 

Those few are the local experts who spend considerable amounts of time 

observing mountain goats. Outfitters deserve particular mention because they spend an 

exceptional amount time observing mountain goats (Table 4).  Demographic 

identification is of high importance to outfitters because they hunt in the trophy hunting 

context (i.e., targeting large males), which requires them to spend much of their time 

trying to identify sex and age range.  

In 1969, a male-only season was attempted in some management areas (Ministry 

of Environment, 1979). Why this approach did not work is not formally acknowledged; 

however, it could have been related to what Outfitter Anonymous 1 predicted if female 

harvest was outlawed.  

I think that it’s good that they have not completely outlawed taking a nanny 
because all that would mean is that there would be dead nanny’s laying on the 
mountain to go to waste. People make mistakes. (Outfitter Anonymous 1) 
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Age Selection of Harvest 

 In addition to sex, mountain goat age is a significant consideration for harvesters 

and has direct implications on population stability. Studies, at Caw Ridge, Alberta, have 

shown that males must reach at least four years of age to mate with an estrous female but 

were likely more successful after six years (Mainguy et al., 2008) and yearly reproductive 

success peaks at eight years of age (Mainguy et al., 2009). Given that the survival rate 

starts to decrease after nine years, with males having a lower survival rate than females 

(White et al., 2011), the age that a male mountain goat is harvested is important to the 

local population.  

Reproductive patterns have significant implications for harvesting mountain goats 

for numerous reasons. First, the years around the peak age range of reproduction for a 

male mountain goat are valuable to his local population because that is the time he is 

contributing the most to recruitment. Second, the peak age range of reproduction and the 

age where survival starts to decrease (nine years) are close to each other, which means 

the numbers of those goats who are still close to their peak age range of reproduction are 

already decreasing. This translates to fewer males operating near their peak age range of 

reproduction, and their loss adding more impacts to the local population.  

Researcher Côté explained that in a productive population with lots of males, 

hunting young billies will not have any adverse effects. He explained that normally, a 

mountain goat’s primary reproductive age is between six and eight; however, for a billy 

to survive until six years old is significant because the survival rate for billies is relatively 

low. Côté described that a local population of a 100 (which he stated is above average) 
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will not produce more than 20 kids a year and that only one of the billies out of those kids 

will survive until six years. Therefore, the billies that are less than six years are the best 

to harvest in a productive population with a significant number of billies, because most of 

them will not make it to their reproductive peak. Harvesting a billy older than six  is 

harvesting it during a time when they are most successful in reproducing. Côté stated that 

yearlings are the best to harvest but that would not interest most hunters.  It is also 

exceptionally difficult to determine the sex of a live yearling from a distance in the field.   

While views by some outfitters and hunters on the age of harvest selection 

conflict with researchers, it is still a concern for Outfitter Milligan who described his 

worries for population stability with respect to local residents harvesting young mountain 

goats and females.  

It’s not like…where you’re shooting goat by age or sheep by age. It’s very hard to 

tell the age of a goat. I can do it pretty good. You know, you’re looking at the tips 

of their horns, if they’re rounded they’re an older goat. A roman nose they’re an 

older goat. Bigger an older goat. There’s very little information out there for a 

newbie hunter to take the older goats… The horn configuration on a goat in certain 

areas, they’re different. You know, a goat around here will be nine inches in two 

years… You’ve got a bunch of hunters out there where they hand out 60 or 80 tags 

then they go shooting a bunch of two year olds or three year olds in one year, 

you’re going to have a collapse in your population. We get all of our goats 

inspected at the compulsory guy and he comments on our goats, because they’re big 

mature goats. But you know I take some older people hunting who are physically 

challenged and we’ll shoot a smaller one just to get them a goat… but the majority 

of our goats are a good age and they’re mature but I can’t say what the resident 

hunters are doing. All I’ve heard is that a bunch of small goats are coming in and a 

bunch of nannies too right. When you get those smaller populations.  If you shoot 
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that lead nannie, you know she’s the one that passes on all that knowledge to 

younger ones. And I think if they start getting heat year after year from hunting 

pressure and I think some of those older nannies are, if they don’t get shot, a lot of 

them are just moving out to other ground right. 

 

Eight out of 11 outfitters and hunters had preferences for the age of mountain goats 

that they harvest (See Figure 19). These preferences varied as well as the reasoning 

behind them.  

Figure 18. Age Preference of Mountain Goats to Harvest 

 

Meat palatability and harvest manageability (i.e., packing the animal off the 

mountain) are the primary factors motivating those hunters who target yearlings or sub-

adults. Two hunter’s preferences were within both sub-adult and adult categories and 

depended on the purposes of their hunts and how they personally categorized age. Hunter 
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Riddler, when asked what age of mountain goat he prefers to harvest, described why he 

targets what he defines as juveniles (two to five– years, which classifies as both sub-adult 

and adult in Figure 19):  

Juveniles, from two to about five that's where you are going to get, you start getting 

bigger than four or five you're looking at a lot of meat, so you better eat some of it 

up there or you're going to leave some of the rough cuts behind. Cause it’s just 

going to be too heavy to pack down. But, I don't go after anything older than that. 

We used to have a great big bruiser, we used to call him Bruiser. He was a big book 

goat [one that would be qualify in trophy hunting record books such as Boone and 

Crocket or Pope and Young] and I walked within 50 feet of him, didn't bother him. 

There was no way I was going to arrow in there [shoot with his longbow], an arrow 

into something like that [laughs]. It’s like eating your boot leather and all the work 

to get him down and out…can’t eat the meat. 

 

Hunter Mackenzie described that when hunting for meat he targets younger 

billies, but for ceremonial regalia, he targets older males (his preferences are also 

accounted for in both sub-adult and adult categories in Figure 19)  

… if we are going for a strictly meat hunt, we will try to get a younger billy but 

every once and while somebody will, a member of our family will be making an 

article for a dance. They will require a larger one. So, we will go for a larger billy 

goat or if we have a carver who needs a larger set of horns we will go for a larger 

one then. 

 

Gitga’at hunter Greening described  

I'm still putting pieces together. You know, so much of me wants to believe that 

taking big billies is the way, because they're so amazing and beautiful, but our guys 
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would have hunted the Kemano area, an area north of Hartley Bay, the inlets north 

of Hartley Bay at the Douglas Channel, the Grenville Channel, for years and years, 

and never once have I heard only take the big billies from our Elders…But what 

I've been told by our elders was generally you could take a mix. Try not to go for 

nannies, but take a mix of males or young males or that sort of stuff… Because 

that's sort of the vibes I got from our elders, but it's still kind of a grey area. Other 

research talks about that sort of philosophy, as well. In the book Hunters and 

Bureaucrats [Nadasdy, 2005], they talk about, I think it's Dall sheep management in 

the Northwest Territories, and the Elders there are adamant that taking an array of 

ages is much less, has much less dramatic effects on the population as opposed to 

just continuously targeting the old stubs. So that also resonates what I've heard with 

elders. So, I hope by the end of my lifetime I'll be able to paint a better picture, but 

those are some thoughts that come to mind in this question… And I've definitely 

heard that the more older ones you take out, the less guidance the young ones have. 

Because the young males are always watching the old ones. It's like if the old guys' 

actions were, if the old guys were dictators, the old billies, the young ones have to 

follow their actions and that's what they're fixated on throughout the beginning of 

their lifetime. And so you're just removing that. So, yeah, I wish I knew the 

answer…I think if I had to choose, I would just take young billies, if it was like, 

Spencer, you can only shoot one category for the rest of your life. 

 

All outfitters (n=4) described preferences for adult males. Outfitter Miller 

described his preferences based on his considerations of population stability:  

I like shooting age, that’s always been my thing. I’ve passed up goats that would 

score better [trophy hunting; scoring systems such as the Boon and Crocket record 

journal] but shoot goats just because they’re older. I mean that’s always been what 

I’ve liked doing. I like giving that animal that’s like so old he’s not even going to 

make the winter. It’s…almost merciful yet on the same side... you never did any 
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damage. You took an animal that was just going to die that winter. I think that’s 

cool. It’s like you didn’t even touch the area…billies… I watched one get chased 

off of… He’d had a harem of nannies for years, I’d seen him for years and years in 

the same spot and… you just couldn’t get to him. He was out there and he had a 

pile of nannies up there and we watched another goat come in, a young billy, chase 

him off of there and chase him right off the mountain. He was just old, like they had 

finally found him and he was getting kicked out of there. He was done. He’s not 

breeding anymore. He’s not going to make winter down at the bottom somewhere. 

It was just cool just to take an animal like that. 

 

Outfitter Lewis’s preferences are based on client preferences (which are generally 

based on Western trophy hunting frameworks), as well as his concerns to maintain 

stability in local populations.  

Obviously, we are trying to harvest mature billies. You know, there are several 

reasons for that. For starters…what the clients are more or less after and then for 

management purposes…I think those are the best animals to harvest…Yeah, 

ideally, eight, nine year old billy. I think seven is very mature but eight and nine  is, 

I think starting to get on that back end of what their doing. We harvest a few 10 

year olds every year. Over 10 is rare, you see them but I think myself, five to seven 

seems to be their prime and if it’s a good year an eight year old billy certainly is 

still very healthy and probably has another few years left but that's probably when 

we're looking at harvesting them.  

 

Outfitter Anonymous 1, described his preferences for adult males in both personal 

hunting and guiding contexts:  

Well…a young goat, midlife goat, five or six year old billy, to me is great goat. 

They’re good eating. It’s a representative billy goat.  I'm not chasing any records, so 
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I am not worried really about that. There are full size body goats, so if I want to 

keep the rug it’s going to be a big nice rug, but they’re still good eating…When I do 

hunt for myself, I usually just have a limited time to do it and so I am not too picky 

and if a goat like that presents itself, I would, I definitely do not hesitate. For sure.  

GM: so in the case of guiding then? 

A1: Well, as you know, every hunter, the first day they want a Boone and Crockett 

billy goat and then the second day rolls around they want a good representative goat 

and then the third day rolls around and they’ll take any adult goat. You know how 

that goes. They always want the biggest goat on the mountain and that rarely, rarely 

happens. But I always strive to get them a representative billy goat and so far it’s 

gone well for that. 

GM: can you explain what you mean by representative again?  

A1: One just that I would take myself you know. A five or six year old billy goat. 

It’s an adult…It’s got good body size. It’s no baby, and the horns…if there eight 

and three quarter inches, as opposed to 9.5 inches, nobody's going to know that on 

the wall down in Iowa. I try to stress that with these guys if they’re not specifically 

looking for a goat that is, that has to make the record books... they usually ask me, 

“Well what kind of goat would you shoot?” That's what I tell them. Because, the 

trophy, I think in a goat, is the hair the hide and so all these guys are getting these 

goats mounted and put on their wall and I guarantee them that 99% out of every 

hundred people that look at that goat aren’t going to say, “Oh that's only eight and 

3/4 horns” and I say wow look at the hair. I always try to stress that is the trophy in 

the goat and they’re beautiful and nobody's going to know a 1/2 inch difference in 

the horns or anything like that so, yeah that's what I tell ’em and that's what I am 

shooting for, for these guys.  
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Three hunters did not have any preferences for age of goats they harvest. Their 

reasons for this are variable. Hunter Smith described his lack of age preference based on 

meat palatability:  

Meat. Don’t matter. Try not to shoot nannies.  Unless it would be a dry nanny but, 

in my opinion, usually that’s not going to be the best meat. Cause I enjoy the meat... 

Even from a steak perspective or whatever. Like I don’t just sausage it all. I do 

consume it in cuts. Roast you know. Slow cooking works well. But even some of 

those big old gnarly billies still have the loins and some of the cuts are still good. 

Like rib steaks are awesome. The loins are wicked. Tenderloins always. And then 

even some of the hip cuts are good. Inside, outside whatever. 

 

Observations of Local Mountain Goat Population Declines and Potential 

Explanatory Factors  

 The local experts who participated in this research have an intimate and keen 

sense of awareness when it comes to changes in local mountain goat population 

dynamics. For example, 64% (n=7 of 11) of local experts observed local population 

declines within the specific areas that they frequent within the Skeena Region. While 

those areas of observed declines only account for approximately 1.5% of the Skeena 

Region’s landmass, they still inform general trends, help target specific areas of interest 

for conservation, and provide empirical data that are otherwise not collected by 

government managers. Explicit observations of declines were recorded within all the 

study areas. 

 In this section, I review the observations of mountain goat declines and describe 

potential explanatory factors provided by participants, as well as those from my own 
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analysis, relating to such declines. The purpose of this approach is to not only inform 

provincial managers of goat declines within the study areas, but to exemplify local expert 

knowledge as an important, if not vital, component to management decision-making.  

 

Observed Declines at the Southern Portion of Lewis’s Tenure  

 From 2004–2020, part owner of Bowen and Lewis Trophy Guiding Company, 

Outfitter Lewis and one of his guides, Anonymous 1, have been monitoring mountain 

goat populations on foot and by float plane in a large section (2236 km²) of their guide 

tenure situated between the Gardner Canal and Butedale Inlet.   

Figure 19. Lewis’s Guiding Tenure with Southern Portion as Area of Study 

Note. Bowen and Lewis Trophy Guiding Company’s tenure in northwestern British 
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Columbia where mountain goat declines have been observed (in blue). Tenure layer 
provided by BC Data Catalogue (https://catalogue.data.gov.bc.ca/).  
 
 Between 2012–2014, Lewis and Anonymous 1 observed declines so significant 

that in 2013 they reduced their hunting expeditions within the area, and by 2017 

completely ceased hunting in it. Anonymous 1 noted that he used to see groups of 30 

goats in a single zone but now sees none. He remarked, “Up here, I have noticed a 

difference in goat numbers in certain parts of the area that I guide in. Places where there 

used to be…a fair number of goats. I am just not seeing them anymore.” 

 All participants in the study were asked to consider potential causal factors 

relating to their observations of mountain goat population declines. Both Lewis and 

Anonymous 1 considered increases in predator presence such as wolves (Canis lupus), as 

well as geophysical factors, such as a significant decrease in the perennial snowpack, 

thatcontributed to observed declines. Lewis observed an increase in predator signs (e.g., 

wolf scat with mountain goat hair in it) that according to him, appear to correlate with 

local mountain goat declines. Outfitter Anonymous 1 also speculated that wolves may 

have contributed to observed declines but noted the depleting summer alpine snowpack 

as another related factor:  

Wolves, and…just a huge difference in the amount of snowpack that is up there in 

the summer. There’s very little of it anymore, and this has all happened in the 

manner of 11 years. I can see it with my own eyes... and it amazes me that places 

that I’ve flown over nine or 10 years ago, where it was huge snow fields, and now 

they are either nothing, or it’s just really tiny snow patches, and so I wonder, when I 

say that I don't see the goats anymore down south [Anonymous 1 used to guide in 

the southern mainland of BC and noticed declines there as well] that's, I wonder as 

https://catalogue.data.gov.bc.ca/
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well... have they just moved down into the timber because they can’t cool off in the 

heat of the summer anymore up top? There is no snow, or are they really gone?   

 

Lewis confirmed a similar report,  

We stopped hunting in about 2013. We still hunted in a few lakes until 2017. I flew 

it well this year [2019] and saw some goats but a fraction of what was there. Seems 

like if it’s high, and there is snow or ice, the goats are there. Those low lakes faded 

first. Like still fair around area X . It’s higher. 

 

 When asked about declines in other areas of the tenure, Lewis and Anonymous 1 

both remarked that while they see population declines in their hunting areas south of the 

Gardner Canal, they also noted that the mountain goat populations in the northern portion 

of their tenure have not declined (Figure 20). While more research is needed, for the 

purposes of this study it is worth noting that mountain goat harvest data (from 1977 to 

2018) shows a relatively uniform distribution of mountain goat harvests across the areas 

of observed declines (southern portion of the tenure) and the northern portion of the 

tenure (i.e., indicating that the presence of mountain goats is relatively uniform 

throughout the whole tenure). However, the portion of the tenure where Lewis and 

Anonymous 1 have noticed declines is also the section of the tenure that has relatively 

lower elevation hunting stages. Only five percent of the southern portion, in which the 

declines are observed, is above 1200 meters, compared to 27% of the northern portion 

where it is noted that no declines have occurred (Figure 21). This might be an indication 

that the differences between low and high elevation terrain could be a factor for observed 
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declines in some areas. Anonymous 1 noted that the hunting areas within the northern 

portions of the tenure have more alpine terrain than those of the south. More alpine 

terrain may represent more suitable environments for mountain goats in a time where 

climate change is decreasing the amount of viable habitat (see White et al., 2017).   

 

Figure 20. Elevation Comparison Between Portions of Lewis’s Tenure.  

Note. Lewis and Anonymous 1 have observed decreasing snowpacks and mountain goat 
population declines in the southern portion of the outfitting tenure (outlined in blue), and 
stable populations in the rest of the tenure (outlined in black). Distributions of terrain 
>1200 meters in elevation are more common in the northern portion of the tenure than in 
the southern portion where declines are observed. Harvest distributions (not shown for 
reasons of confidentiality) throughout the whole tenure are relatively uniform indicating 
consistent natural mountain goat presence (before current declines) through the areas of 
observed decline (southern portion outlined in blue) and the northern portion (areas 
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where populations are observed to be stable outlined in black). Tenure layer provided by 
BC Data Catalogue (https://catalogue.data.gov.bc.ca/).  
 
 

 Another factor worth considering is that before Lewis bought the tenure 

(purchased in 2004–2005), the previous outfitter, Harry McCowan, successfully guided 

in the southern areas of the Gardner Canal for 30 years and noted no local declines. 

Taken together, with the current outfitters’ observations, no population declines, or 

fluctuations were observed from at least 1974 until 2013.  

 Most of the southern portion of Lewis’s tenure is within the provincial 

Management Unit 6-03 which has not been surveyed by FLNRORD. The south portion of 

Lewis’s tenure is relatively remote, with no roads leading to the vicinity of the hunting 

areas, which are normally accessed with a float plane. There has been some logging 

within the area, but aside from this and hunters, anthropogenic disturbance would be at a 

minimum.  

Observed Declines around Anyox 

 Similar observations of declines were recorded in other coastal areas of the 

Skeena Region. Outfitter Milligan has been guiding in the same tenure around Anyox for 

approximately 30 years and has observed significant declines within some portions it 

(Figure 8). The Anyox area is situated approximately 230 km north the Gardner Canal on 

the Upper Nass River and is considered relatively remote (no direct road access). 

Milligan described the effects of a depleting perennial snowpack as a factor for mountain 

goat declines:  

https://catalogue.data.gov.bc.ca/
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We’ve got a decline in the snowpack here and goats are very dependent on 

snow…So I’ve got some lakes on some peninsulas that come down around Anyox 

those goats just disappeared out of those places cause there’s no snow there now. 

There’s no water on the mountain. The mountains are dry. 

 

 Coastal mountain goats are known to migrate to lower elevation forested habitats 

for the winter and spring. During the summer and fall they usually reside in alpine 

habitats; however, they are known to intermittently move back to forested habitats. 

Although the dearth of sightings could be a result of these type of migrations, Milligan 

noted that it is unlikely: 

You know they could be in the trees. But you know what, I just don’t think there 

are very big populations there anymore. I think there was always some in the trees, 

but that’s not where your population is. They should be roaming the tops of the 

mountains and be up in the wind and in the snow and all of that. They’re just not 

there. There’s some areas that are like that and then they would move into their 

winter range, but they’re just not even in their winter range in the winter either, so 

they’re just not there.  

 

Anonymous 1 made similar observations about movements between treeline and the 

alpine in consideration of his observations of declines: 

I don't know if they are moving down in the trees because it’s getting warmer and 

there’s less snowpack up high to keep them cool and visible. I am not sure, but I 

have noticed a difference for sure in parts of our area…You’re lucky to see one or 

two. I don't know, if they have just moved down...to spend more time in the timber, 

just not there? But I sure haven't seen any fresh sign of them up high. I kind of think 

that they just aren't there anymore.  
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 FLNRORD manager Krystal MacAulay, stated that FLNRORD has no inventory 

of Management Unit 6-14 which encompasses Anyox, but that the Nisga’a Lisms 

Government, an administrative branch of the Nisga’a Nation, has been conducting 

population estimations and aerial surveys for the Nass Wildlife Area, which encompasses 

Anyox.  

 In the early 20th century, the mining town of Anyox had an approximate 

population of 3,000 but has since become abandoned. There is some small scale 

industrial and logging activity occurring on the west and east sides of the peninsula. 

There are no roads accessing the abandoned town and except for hunter presence and any 

disturbances created by the small scale resource ventures, it is likely that anthropogenic 

impacts or pressures on mountain goats is minimal to non-existent.  

Observed Declines in the Grenville Channel Study Area.  

 Similar to Lewis and Anonymous 1, outfitter Milligan was concerned about an 

observed increase in predators within the study area, specifically along the Grenville 

Channel (Figure 9) and other staging lakes within the study area. Milligan has been 

guiding hunts within the study area since the late 1980s and has observed fluctuations in 

local wildlife populations. Compared to what he normally sees along the Grenville 

Channel, within the last five years [since 2014], he has observed an increase in wolf 

populations, which he attributes to an increase in local deer populations. This, he 

speculates affects the area’s mountain goat populations. Similarly, Côté, suggested that 

higher numbers of prey (i.e., deer) support higher numbers of predators, which could lead 
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to mountain goats being taken as secondary prey (Côté and Festa-Bianchet, 2003). 

Milligan noted that it is normal for bouts of intense predation to occur; however, he 

contended that it has become more continuous.   

 Provincial wildlife managers stated that non-human predation is likely the most 

important driving cause of mountain goat mortality (Minsitry of Environment, 2010). 

Grizzly bears (Ursus arctos), wolves, and cougars (Puma concolor) are the most 

important predators, while wolverines (Gulo gulo), coyotes (Canis latrans) and black 

bears (Ursus americanus) are potential secondary predators (Côté and Festa-Bianchet 

2003; Glasgow et al. 2003 as cited in Ministry of Environment, 2010), along with golden 

eagles (Aquila chrysaetos) (Brandborg 1955; Smith 1976; Hamel and Côté 2009 as cited 

in Ministry of Environment, 2010). Additionally, during the summer/fall season of 2020, 

outfitter Lewis noted that some of his guides observed golden eagles within his tenure, as 

well as one feeding on a mountain goat carcass.  

 A mountain goat population is likely unable to support a predator population 

(Ministry of Environment, 2010) which is why it is an important factor to consider for 

observed population declines. For instance, a single cougar could have severe 

consequences on an entire local population (Côté and Festa-Bianchet, 2003). Therefore, 

observing predator presence within the habitat of local mountain goat populations, 

especially that which presents evidence of feeding (e.g., mountain goat hair in wolf scat 

or witness to predation event) is significant. Côté explained the significance of predators 

to mountain goats:  
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…the population on Caw [Caw Ridge, Alberta] for instance hasn’t been hunted for 

50 years and the population has been going thru a big, big crash. There were 175 

goats less than 10 years ago and there are less than 30 animals now… All this has 

been natural, and it’s not related to habitat because the goats that are there are in 

very good shape. So, what happened in this case is we had a lot of predation. 

Grizzly bear populations and cougar populations are pretty healthy in Alberta, and 

they [the mountain goats] had a big decrease in survival…, but we’ve 

shown…stress hormones in feces and hair of goats for the last 25 years… once the 

predator numbers are changing the stress level is changing and there is a direct link 

between chronic stress and reproduction. So in years when there were highly 

predated, there were lots of predators on the ridge, their stress levels were higher 

and in some years, especially in one year, none of the females reproduced even 

though they were in pretty good shape. So this could happen too, if you have high 

predation, then, even though you are not harvesting any animals, the survival rates 

are low, and because they're not productive, the population goes down pretty 

quickly. And they're slow to recover because they only produce, as I said, a kid 

every year and they start late. And even though they survive, they may not 

reproduce because they’re too stressed to reproduce. 

 Mountain goat declines within the Grenville Channel study area were also 

considered by local people outside of hunting contexts. Local experts that frequent 

specific areas repeatedly over the long-term have a wealth of knowledge that can be 

drawn on, especially when managers may not have much data or information on 

particular areas (Colding and Folke 2001; Hunt 2013; Lozny and McGovern 2019). 

Gitga’at hunter Greening described observations of mountain goat declines within the 

study area. Greening noticed declines, not specifically in hunting contexts, but from 

discussions with fellow community members. Many Gitga’at have been traveling on a 

passenger ferry through the channel since before the 1990s, which brings members back 
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and forth between the city of Prince Rupert and the remote Gitga’at village of Hartley 

Bay. On the four hour passage through the narrow channel, Greening remarked that 

before the 1990s, his fellow community members would count on observing at least one 

mountain goat during their travels. Then during the 1990s–2000s there was a shift where 

one could make multiple trips without seeing any mountain goats.  

 The only mountain goat survey conducted within the Grenville Channel study 

area was in  the Foch-Gilttoyees Provincial Park (See Ministry of Environment, 2006a).  

Observed Declines in the Kitsumkalum East Study Area  

 Hunting pressure is another potential factor relating to mountain goat population 

declines. Outfitter Milligan, as well as hunters Riddler and Smith have associated 

overharvesting as a contributing factor to observed declines in the Kitsumkalum River 

Valley, 20 km northwest of the city of Terrace.  

Milligan described:   

We’ve got some areas that have some decent goats, but those places don’t get 

hunted. I think some of the places where we’re seeing it, like up the Maroon and 

Little Oliver and all these places locally here, there’s a lot of people hunted those 

over the years and the goats go to the same places every year so there’s very little 

that a hunter has to do to know where to go. You just show up on opening day and 

you know exactly where to go and if goats are there, they’re going to get shot 

right…  

 

He elaborates on the issue noting specific mountains:  

.and you know Wesatch Mountain, which is just north of Terrace here… so there 

used to be 25–30 goats on that hill. Every year used to be like that… There’s maybe 
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a few guys that go up there… There’s hikers… It’s a good place to go up and see a 

goat in the winter, maybe the fall as well. I’ve been watching it for the past five 

years, and we haven’t even seen a good goat [i.e., older male: that which is targeted 

by outfitters] up there in five years [since 2014]. There were only three goats up 

there this year! 

GM: You mean three good goats, or three goats overall you’ve seen? 

BM: Three goats I’ve seen in the month of January! I looked at it October, 

November, December… There was only three goats on that whole mountain this 

year [2019]. We never even went up to Maroon [Mountain] this year. I don’t know 

how many goats got harvested by the residents. I heard a few. But it’s getting to the 

point where it’s not even really worth my time going in there. 

 

 Tour guide and hunter Smith had similar observations about Maroon Mountain, 

“… not that I’ve been a whole ton out there but just you know… Even the first time 

[2009] into Maroon to the last time [2015-2016] into Maroon, numbers are way down.” 

 FLNRORD has suggested prioritizing inventories and research on Maroon 

Mountain because of its ease of public access, lack of inventory data (i.e., no survey 

conducted on these areas), and high levels of harvest (FLNRORD, 2018).  

 Alongside relatively high harvests, anthropogenic activity and ease of hunter 

access are additional factors worth considering for the Kitsumkalum East study area. For 

instance, both Maroon and Wesatch mountains have popular hiking trails (all accessed by 

roads) that lead into the alpine, and in recent years, the north hiking trail on Maroon 

Mountain has become popular area for mountain biking which has increased traffic above 
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the treeline and into mountain goat habitat. Wesatch Mountain is also a popular area for 

backcountry skiers and snowmobiling.  

Observed Population Movements in Dorreen Study Area  

 Fewer sightings of mountain goats have also been observed in the valleys within 

the Doreen study area (Figure 10). Outfitter Miller observed local population declines 

within certain wintering ranges of the valleys that he speculated is due to hunting 

pressure. However, instead of interpreting low numbers as overall population declines, he 

thought that the mountain goats might be migrating to different terrain. He described: 

On the coast I noticed in areas where if they’re getting [hunting] pressure … they 

seem like it doesn’t take very much pressure and they’ll move back. So, if you get 

an area where all of a sudden, I mean we might have been guiding a hunt out of 

there and then all of a sudden, you’ll get a couple residents, or maybe you’ll have 

guided in the area a few times… It seems like you go into those areas … and take 

one billy out of there and it would be fine. You could go into those areas and take a 

billy every year just about and you probably wouldn’t ever hurt it, but it does seem 

in some areas, where there’s been more pressure…those goats are just pushed. I 

don’t think that they’re dying off. I think the numbers are quite healthy, but I think 

that they just move back and get further away from where people are. They’re very 

quick to… There’s some areas where I think, for sure, kind of numbers have 

dropped, but then other areas climb. I think that’s just the way it goes. 

 

 Certain valleys within the Dorreen study area are well known to resident hunters 

and the local outfitter Bowen and Lewis Trophy Guiding Company is allocated a quota 

within them. These areas are relatively easy to access, either by hiking open bush and 

foot trails or using deactivated logging roads. Except for infrequent hiking and climbing 
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activities there are no other significant attraction for recreational pursuits in the Dorreen 

study area. Therefore, I presume that anthropogenic disturbance, aside from that related 

to hunting, is of moderate intensity.  Because of its relatively easy access, most hunts are 

conducted within a single day. Miller noted that around 2012, the local mountain goat 

populations seemed to be reduced in the areas they normally hunt by approximately 90% 

(his estimate), but that those same mountain goats look to have moved farther up the 

valleys into steeper and less accessible terrain. Miller remarked, 

Actually, if you want a perfect example, I would think that the X area…. When I 

first started guiding for Mike [Outfit owner Lewis], I’d say it was decent hunting at 

the front part, kinda when you hike in there that first little bit. It’s been a draw zone. 

It’s quite famous because there have been so many goats that have come out of 

there. There’s a ton of people that would go back into there especially… would take 

someone like yourself two to three hours to get into probably. You could go and 

look into the very back, like way back there, and you’d still see 70–100 goats, but 

they were so far back in there that no one was going to get to them on a day hunt. 

They had just bumped back where [compared to] you could have gone into the front 

part and wacked a goat every year… and we did for several years in a row… I 

haven’t been in there for a couple years, but the last time I was in there, there was a 

few goats out front, but the majority of them had just been kind pushed back 

further. It seemed like they’re very susceptible to human pressure in my opinion…  

 

 Some surveys were conducted within the Doreen study area, but these are dated. 

One section was last surveyed in 1989 and another in 2006 (K. MacAulay personal 

communication, 2020; Ministry of Environment, 2006b).  
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 Outfitter Miller speculated that hunting pressure resulted in goats simply moving 

to new areas. Harvest data could be an indicator of the levels of hunting pressure between 

the areas of observed declines and those where goats moved. However, the imprecise 

location of harvest data (i.e., exactly where goats were harvested for each year’s harvest 

in FLNRORD’s CI records. See Limitations in Chapter 2: Methods) makes this 

comparative approach unreliable, especially when the scale of the study and the size of 

the areas of study are relatively small.  

Observed Declines in the Exchamsiks Valley  

 Tour guide and hunter Smith runs a charter jet boat business in which he frequents 

the Skeena River and its tributaries for over 200 days a year. Since 2009, twice a week 

between May–October, he conducts wildlife jet boat tours on the Exchamsiks River, 

which is a large tributary of the Skeena River, 53 km west of the city of Terrace. One of 

the many features of his tours is viewing mountain goats that reside on the steep valley 

walls. However, between 2015–2017, Smith observed an 80–90% (his estimate) decline 

in the number of mountain goats that he would normally see in the valley (Figure 5).  

Exchamsiks from the tours, from a non-hunting perspective, I don’t think it sees a 

lot of pressure because it’s pretty gnarly country... Anyways, that whole [Area X] 

there…we used to see nannies, kids, billies. Used to see goats right down, like 200 

yards off the river in March, early season, cause that’s where it’s greening up first, 

so they come way down.  

 

 During his 2019 tour season, Smith only saw a single mountain goat in the whole 

valley. Similar to other interviewees, Smith has also observed a significant decline in the 
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perennial snowpack in the area. FLNRORD (2018) has their own concerns for the 

Exchamsiks Valley because of the area’s ease of public access (access within the valley 

proper is in fact relatively difficult, however access to hunting areas closer to Highway 

16 is easier), lack of inventory data and high levels of harvest.  

 Exchamsiks River is commonly accessed by jet boaters, canoers and kayakers. 

The frequency of recreational activity in proximity to mountain goat habitat is estimated 

to be limited since no popular trails into upper elevations exist. However, mountain goats 

will winter around the river’s mouth which is crossed by Highway 16. Mountain goats 

have been observed to winter at exceptionally low elevations in this area above the 

highway. Isolated construction events such as those above the highway on avalanche 

control infrastructure could have adverse effects in these contexts if they are not timed 

accordingly.  

Observed Declines at Hudson Bay Mountain and Mt. McKendrick 

 Researcher Easterly has been observing mountain goats for 50 years and has been 

monitoring local populations in the Smithers region since 2011. Since 2011, he has been 

observing population declines on Hudson Bay Mountain and Mount McKendrick- areas 

that are not hunted but have high human traffic and easy alpine access (Figures 12 & 13). 

He notes,  

We have monitored mountain goat herds every year since 2011 on several local 

mountains. On Hudson Bay Mountain, the summer herd that travels to Little 

Simpson creek numbered [X: <50] in 2011. The numbers have declined steadily  

each year since and now is [X] goats [41% decline]. On McKendrick Mountain, 

northwest of Smithers, the number was [X: <50] in 2011. That herd has declined 
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steadily and now numbers [X] goats [30% decline]. We have photographed both 

herds and we have also kept notes on each observation. 

 

 Hudson Bay Mountain attracts hikers, mountain bikers, and skiers given that the 

city of Smithers is situated at its base. A ski resort also allows for exceptionally easy 

alpine access. Hunting mountain goats is banned on the mountain, but Easterly has noted 

that on any weekend day when the weather is fair, 100+ people can be seen hiking in 

alpine. He observed that the high volume of hikers on Hudson Bay Mountain frequently 

causes flight in mountain goats and disrupt their feeding patterns. However, the mountain 

goats have also shown certain levels of tolerance by running away and then stopping to 

resume feeding. Easterly also observed displacement from critical winter-feeding grounds 

by snowmobilers on Mt. McKendrick, approximately 27 km west of Smithers, another 

mountain where hunting is banned. He observed that during the winter, snowmobilers 

pass through critical winter-feeding grounds preventing mountain goats from accessing 

their food and forcing them to expend more energy by fleeing to dangerous escape 

terrain. 

Observed Declines in Zymoetz River Valley  

 In the winter of 2010, Lewis’s outfitting operation was guiding a mountain goat 

hunter on the mountains abutting the north side of Zymeotz (i.e., Copper) River. 

FLNRORD refers to this same area as Zone L, Management Unit 6-09 (Figure 14). At 

this time, I was acting as a guide and observed that compared to the prior season there 

were much less mountain goats. In fact, unlike the year prior, one of the wintering zones 

had no goats residing within it. Lewis observed the same decline and we both noted that 
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none of the females we saw had kids with them. Lewis, thought predators may be a factor 

since a cougar was spotted in the area within days of our observations. Following this 

season in 2012, FLNRORD closed the area to hunting because a population estimate 

deemed its numbers as too low (i.e., <50 mountain goats. FLNRORD’s harvests 

management strategy says a population must have >50 animals to allow harvest). 

 Another factor to consider for declines in the Zymoetz River valley, is that is has 

an extensive forest service road system whose mainline is ploughed throughout the winter 

which, when the area was open to hunting, created easy access to winter ranges. Logging 

has been extensive within the area and some roads and clear cuts are in proximity to 

wintering habitat. Historical logging projects and potential contemporary ones could have 

had an impact on local populations. The valley also has also been a host to other 

industrial activities such as mining, and a transmission line runs directly through some 

wintering habitat. Additionally, numerous locations within the Zymoetz valley are 

popular for motorized recreational activity including ATV’ing and snowmobiling; 

however, whether or not these areas affect mountain goats is beyond the scope of this 

paper.  

Interpreting Local Declines 

 Local experts, and Researcher Easterday, had variable descriptions for the 

declines in mountain goat populations within the respective areas of study.  

Table 8. Local expert (including those of local researcher Easterday) observations for 

the causes of mountain goat declines 

Study Area Observations of Cause for Population 
Declines  
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Kitsumkalum Valley East (Sections A & 
B) 

Overhunting 

South Portion of Lewis’s Tenure 
(Sections A-N) 

Reduced perennial snowpack, lower 
elevation habitat & increased predator 
presence 

Anyox Reduced perennial snowpack 
Grenville Channel 1 Predation 
Grenville Channel 2 Predation 
Grenville Channel 3 (Sections A-E) Unknown  
Dorreen (Sections A-B) Population movement due to hunting 

pressure  
Exchamsiks Unknown  * reduced perennial snowpack 

noted  
Hudson Bay Mountain  Anthropogenic disturbance through 

recreation   
Mount McKendrick Anthropogenic disturbance through 

recreation   
Zymoetz River Predation   

Note. Hunter and tour guide Smith did not provide any speculations to the cause for the 
declines he has observed in the Exchamsiks Valley. However, he did note an observed 
reduction in the area’s perennial snowpack.  
 

Factors Associated with Declines 

 In the following section, I compiled interview results with government data to 

evaluate the various contributing factors for mountain goat declines in the study areas. I 

assessed factors such as: harvest intensity (number of harvests within the study areas) 

alongside ease of access and hunter origin, frequency of anthropogenic activity 

(excluding harvesting, e.g., alpine recreation), and the elevation of habitat (i.e., 

consideration of factors associated with climate change). Comparing study sites by these 

contributing factors provided a framework to analyse and evaluate the causes for 
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population declines. Appendices F-H provide more detailed information pertaining to 

harvest rates within the study areas.  

 Over the 41 year period (1977-2018), harvest rates were variable with significant 

spikes in certain years seen in Figures 22-27. In this section study areas are kept 

confidential by removing their names and replacing with numbered codes (i.e., study 

areas 1-30) (See Confidentiality in Chapter 2: Methods). Note, study areas 20-24 are not 

included in all the subsequent harvest analysis’s because none have been recorded within 

them and study areas 28 & 29 are also not included, because harvest is banned in the 

areas and only 1 harvest occurred in each area over the whole study period. These 

exclusions of study areas (i.e., 20-24, 28 & 29) make for a total of 23 study areas 

included in the analysis.  

Figure 21. Visual representation of harvest rate fluctuations from 1977 to 2018 in study 

areas 1-4.  
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Figure 22. Visual representation of harvest rate fluctuations from 1977 to 2018 in study 

areas 5 to 8.  

 

 

Figure 23. Visual representation of harvest rate fluctuations from 1977 to 2018 in study 

areas 9 to 12. 
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Figure 24. Visual representation of harvest rate fluctuations from 1977 to 2018 in study 

areas 13 to 16. 

 

Figure 25. Visual representation of harvest rate fluctuations from 1977 to 2018 in study 

areas 17-19 & 25.  
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Figure 26. Visual representation of harvest rate fluctuations from 1977to 2018 in study 

areas 26-27 & 30.  

 

 

 To examine the harvest rates within the study areas in more detail, I applied two 

approaches. First, I considered the total harvests, including that of female, in each of 

study areas from 1977 to 2018 in conjunction with hunter access and their origins. 

Second, I discuss harvest rates, as well as those of female, in the context of the Maximum 

Acceptable Harvest Rates for British Columbia Mountain Goat Populations (MAHR; 

Hatter, 2005 as cited in Ministry of Environment, 2010). For further description in how 

this was analysed see Methods.  

 Figure 28 provides a visual representation of harvest to km ² ratios for each study 

area, as well as the ease of hunter access to each study area. See Appendix F for more 

detail. 
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Figure 27. Ratio of 1 Harvest to km² for All Harvests from 1977-2018 and Distinction 

Between Areas of Easy or Difficult Access. 

Note. Areas with easy access are determined by those that can be entered within a day 
hike from a road, while those deemed as difficult cannot.  
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medium (1:10 to 1:20) and low (>1:20) harvest intensities.  For all 23 study areas, 

historical harvest intensities are summarised: 

• 10 out of 23 have high intensities(Harvest to km²: 1:1 to 1:10),  

• 7 out of 23 have moderate (Harvest to km²: 1:10-1:20)  

• 6 out of 23 have low intensities (Harvest to km²: >1:20) 

 Ease of access to mountain habitat is an important factor in how much a 

population gets hunted or otherwise exposed to human activity. I determined that 17 out 

of the 23 study areas are difficult to access while the other 6 are easy (Figure 28). The 

following describes the ease of access to the study areas with respect to their harvest 

intensities.   

• 66% of the study areas with easy access were found to have high harvest 

intensities.  

• 33% of the study areas with easy access were found to have moderate harvest 

intensities; however, the harvest intensity calculations (previous paragraph) found 

these study areas close to the threshold that would find them as having high 

harvests intensities (i.e., study area 27 has a harvest ratio of 1: 10.77 & study area 

30 has a ratio1: 12.85).  

• 35% of study areas with difficult access were found to have high harvest 

intensities.  

• 35% of study areas with difficult access were found to have moderate harvest 

intensities.  
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Most of the study areas (i.e., 66%) with easy access had high harvest intensities. 

However, just because an area is relatively remote does not fully protect it from high 

harvest rates, which is displayed in the above calculations which found that 35% of the 

study areas that are difficult to access also have high harvest rates. Remote areas are 

commonly hunted through outfitting because the economic incentive makes accessing the 

areas via aircraft feasible. All study areas deemed difficult to access (i.e., study areas 3-

19) also have a predominance of harvests by non-resident hunters (Figure 29). For 

instance, for those areas deemed as remote the average percentage of harvest from 

resident hunters is 15% and 82% from non-residents (Remote study area 4 is an isolated 

cases because 100% of harvests were from resident hunters, however the total harvest 

count was only 2).  

Figure 28. Hunter Origins in Areas of Study 

 
Note. Data obtained from CI information provided by FLNRORD. Percentage of resident, 
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non-resident and Canadian resident hunters pertaining to harvests within the areas of 
observed declines.  

 

Another factor to consider is outfitters are given a much higher harvest allocation in areas 

that are not designated as LEH zones, which is so for the remote areas listed in Figure 28 

while they are given relatively few for LEH zones (all areas of study with ease of access 

are either closed to hunting or within an LEH zone).  

 An important consideration for analysing mountain goat harvests is how many 

were female. Female harvest is generally considered deleterious to a population (Côté & 

Festa-Bianchet, 2003; Rice & Gay, 2010; Ministry of Environment, 2010, 2018) 

however, hunters are allowed to harvest female mountain goats in the Skeena Region. 

Due to how detrimental female harvest is to mountain goat population stability, I present 

the total female harvests for areas of observed declines and provide the same approach as 

I did for the recent total harvest calculations.  
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Figure 29. Percentage of Female Harvests from Total Harvests from 1977 to 2018 
 

 
Note. Those two areas with 100% female harvest already have a relatively low number of 
overall  harvests (i.e., 1 & 2 total harvests).  
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influence declines in a population. For instance, the local populations within the study 

areas could have already been destabilized due to intense harvesting when new 

circumstances, such as the effects of climate change, increase in predation or 

anthropogenic disturbance, were introduced, further exacerbating the declines. 

 For the second and final approach to determining harvest intensity in the study 

areas, I cross-referenced the Maximum Acceptable Harvest Rates for British Columbia 

Mountain Goat Populations (MAHR) (Table 6) with the harvest rates from 1977-2018 

within each study area. Figures 30-32 show exceedances of the maximum acceptable  

harvests for respective population sizes (i.e., 50, 100, & 200) in the study areas divided 

into specific time blocks.  

Figure 30. The Number Years, Between 1977-2018, Within All Study Areas, that 

Exceeded MAHR for Populations of 50 Mountain Goats in Specific Time Blocks.  
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Figure 31. The Number Years, Between 1977-2018, Within All Study Areas, that 

Exceeded MAHR for Populations of 100 Mountain Goats in Specific Time Blocks.  

 

Figure 32. The Number Years, Between 1977-2018, Within All Study Areas, that 

Exceeded MAHR for Populations of 200 Mountain Goats in Specific Time Blocks. 
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Figures 30-32 show exceedances for of the MAHR categories for multiple study areas. 

Because the MAHR limits are lower for smaller population categories, it is expected that 

exceedances in the study areas would increase in conjunction with lower MAHR 

population categories. Therefore, when comparing figures 30-32 one can see a significant 

decrease in exceedances of MAHR limits as the respective MAHR population category 

rises. However, little is known of the actual population sizes in all the study areas. Most 

study areas have not been surveyed and most of those that have any surveys (6 out of 30. 

See figure 15) are dated. This is significant considering that from 1977-2018, out of the 

23 study areas that experienced harvests, 87% had years exceeding MAHR limits for 

population of 50 mountain goats, 52% for populations of 100, and 17% for 200. Because 

such a limited inventory of mountain goat population is available one can only speculate 

what these populations were during the various periods of harvests, what they are now 

and the effects these historic harvests rates have had on them.   

 Female harvest was also considered in the application of the MAHR (Table 6) to 

the harvest rates for the areas of study. The number of years that experienced female 

harvests in exceedance of <25% (for populations >50 to <100 individuals) and <30% (for 

populations >200 individuals) from the total harvests was counted for each study area 

within specific time blocks (Figures 35 & 36).   
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Figure 33. The Number Years, Between 1977-2018, Within All Study Areas, that had 

Exceedances of 25% Female Harvests in Total Harvests in Specific Time Blocks. 

  

Figure 34. The Number Years, Between 1977-2018, Within All Study Areas, that had 

Exceedances of 30% Female Harvests in Total Harvests in Specific Time Blocks. 
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Figures 33 and 34 display a significant number of years with MAHR female harvest 

exceedances. However, they have lessened over the last couple of decades (Ministry of 

Environment, 2010; FLNRORD, 2018), which is seen in the results of this study (Figures 

33 & 34). Note, analysing female harvests in the context of the MAHR is based on a 

percentage (i.e., 25% & 30%) of the total harvest. This is an important point to consider 

because the total harvests might be relatively low for a given year, which, if female 

harvests are recorded, will significantly increase its percentage. For instance, a significant 

number of years within the study areas experienced 1-3 harvests. If one female harvest 

occurred within one of those years, the rate would at least 33% which exceeds all MAHR 

limits. 

 Anthropogenic activity was previously described for each area of observed 

decline. To describe the degree of anthropogenic activity, Table 13 grades each area as 

low, medium and high based on ease of access and proximity to recreation and 

construction activities.  

Table 9. Anthropogenic Activity for Study Areas 

Study Areas Degree of Anthropogenic Activity 
Anyox Low 
Doreen Medium 

Exchamsiks Valley Medium 
Grenville Channel Low 

Hudson Bay Mountain High 
Kitsumkalum East High 
Mt. McKendrick High 

South Portion of Lewis’s Tenure Low 
Zymoetz River High 
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 In consideration of anthropogenic activity, the results vary between the study 

areas.  All the areas marked as having low degrees of anthropogenic activity are 

relatively remote and no roads access them. Exchamsiks Valley is marked as having a 

medium amount of anthropogenic activity because of its proximity to highway 16, 

infrequent construction activities, and outdoor recreation which generally occurs at valley 

bottom near its mouth. Doreen is marked as medium because, while access is relatively 

easy, any recreational activity other than hunting is known to be infrequent. One 

consideration for Zymoetz River is the prevalence of logging activities which could 

present a significant disturbance given the proximity of such activities to mountain goat 

habitat. Additionally, Zymoetz River is known for its motorized recreation (i.e., 

snowmobiling and ATV) activity which could also present a significant disturbance if 

there was overlap between mountain goat habitat and the recreational activities. Those 

study areas that are marked as having high amounts of anthropogenic activity have both 

relatively easy access and are known as popular spots for recreational activity that occurs 

within or near mountain goat habitat. Other types of anthropogenic activity and hunting 

are related because both can be significantly increased from ease of access. However, in 

certain cases where hunting is band, and the access is easy, anthropogenic disturbance 

has been observed to be an important factor for declines. For instance, Mount McKend 

rick and Hudson Bay Mountain study areas have close to no harvest intensity (i.e., one 

harvest in 40 years for both areas), but have significantly high levels of anthropogenic 

activity.    
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 Elevational differences between the areas of decline were considered because 

some participants speculated that these differences may be a factor. For instance, Lewis 

and Anonymous 1 observed declines in areas with relatively low predominance of higher 

elevations, while those that are predominantly higher have stable populations. This could 

be related to factors related to climate change and mountain goat habitat which has been 

researched in areas of coastal Alaska and Canada by White et al. (2017), who has 

observed that thermoregulatory constraints and nutritional reductions in habitat (White et 

al., 2011) brought on by climate change can cause mountain goat populations to decline. 

Therefore, I have assessed the elevations for all the areas of observed declines and 

summarized the percentage of elevations over 1200 meters for all the study areas 

provided in Table 10. For reference’s sake, I have included in Table 10 the degree of 

anthropogenic activities and the speculations for the causes of declines provided by the 

project participants. Figure 30 displays the variability in the distributions of higher 

elevation landscape across all study areas.  
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Figure 36. Distributions of landscape ≥1200 meters in all study areas.  

 

 

Table 10. Elevation Distribution >1200m for Study Areas Alongside the Degree of 

Anthropogenic Disturbance & Speculated Factors for Declines by Local Experts 

Area of Observed 
Declines  

Percentage of 
Landscape >1200 
meters 

Degree of 
Anthropogenic 
Disturbance  

Local Experts and 
Researcher 
Easterday’s 
Observations of 
Cause for Declines 

Grenville Channel 
1 

0.65% Low Predation  

Grenville Channel 
3 

1.2% Low Unknown 
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South Portion of 
Lewis’s Tenure A 

5% Low Reduced perennial 
snowpack, and lower 
elevation & 
increased predator 
presence 

Grenville Channel 
2 

7.14% Low Predation 

Anyox  13% Low Reduced perennial 
snowpack 

Zymoetz River 21% Medium  Predation 
Exchamsiks River  27% Medium Unknown   
Mt. McKendrick 33% High Anthropogenic 

disturbance through 
recreation   

Dorreen: A  34% Medium Population 
movement due to 
hunting pressure 

Hudson Bay 
Mountain  

36% High Anthropogenic 
disturbance through 
recreation   

Kitsumkalum East: 
A  

38% High Overhunting 

Dorreen: B 48% Medium  Population 
movement due to 
hunting pressure 

Kitsumkalum 
East:B  

50% High Overhunting 

Note. For clarity, all sections of the south portion of Lewis’s tenure are grouped together.  
 

The percentage of land mass above 1200 m, relative to the size of the study area 

created a value for which I analyzed the potential effect of elevation on observed 

mountain goat declines. The percentages show that the pattern exhibited by the 

occurrence of population declines associated with low elevation habitat on the south 

portion (5%>1200m) verses the north portion (27%>1200) of Lewis’s tenure (Figure 21) 
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is not consistent with the rest of the areas of study (Table 10). For instance, of all the 

other areas of observed declines, the landscape of six (Kitsumkalum East A & B, Hudson 

Bay Mountain, Mt. McKendrick, Dorreen A&B) have a higher proportion of landscape 

>1200m than is for the north portion of Lewis’s tenure where populations were observed 

to be stable. Additionally, Exchamsiks River and Zymoetz River were calculated to have 

the same or similar distribution of landscape >1200m as the North portion of Lewis’s 

tenure.  

 These calculations show that if higher elevations within or in proximity to 

mountain goat habitat are a factor for mountain goat declines, other causal factors cited 

by local experts, such as overhunting, would make it difficult to ascertain. However, 

three other areas of decline within the Grenville Channel study area were near or had a 

lower than five percent distribution of elevations >1200m, with relatively few recorded 

harvests and a low degree of anthropogenic disturbance. Notwithstanding the effects of 

the potentially high levels predation, the lack of other cited causal factors could allow 

climate change as a plausible consideration. The observed declines in Grenville Channel 

3 is particularly notable with respect to factors relating to climate change since it has the 

least amount of elevations >1200m while no harvests have been recorded within it and 

the degree of anthropogenic disturbance is low (Table 9).  

Perceptions of Mountain Goat Population Status in the Skeena Region 

One of the particular benefits of local expert knowledge is that it is focused on 

localized populations, providing information about their nuances and peculiarities. This 

localized knowledge was displayed in the above-mentioned descriptions of the 
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observations of local population declines. However, local experts can also have insight on 

a regional scale. For instance, some local experts operate within numerous locals 

throughout the Skeena Region (e.g., Hunting guide C. Miller operates through multiple 

outfitters). Further broadening their regional view, local experts may also communicate 

their observations to other hunters, guides or non-consumptive users about other 

populations and habitats. This section describes perceptions from local experts, wildlife 

managers and researcher Easterday about mountain goat population status in the Skeena 

Region. I present the manager/hunter perspective side-by-side in order to explore the 

different epistemological contexts, goals and ideologies between both groups.  

Perceptions were varied about the more general status of mountain goat 

populations in the whole of the Skeena region (Table 11).  

Table 11.  Perceptions of Mountain Goat Population Status in the Skeena Region 

Perceptions of Mountain 

Goat Population Status 

Local Expert  Manager & Researchers 

No opinion  1 1 

General decline 1 1 

Stable 3 NA 

Some areas stable/some areas 

not 

3 NA 

Skeena Region generally 

stable but some localized 

declines 

3 3 
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One hunter participant did not want to provide an opinion on the status of 

mountain goats in the Skeena Region because he felt that he did not have enough 

experience.  Hunter and tour operator Smith perceived a general decline based on his 

observations within multiple areas and described a general decline in the Exchamsiks 

Valley (See Observations of Local Population Declines and Potential Explanatory Factors 

in Chapter 3: Results).   

When the three local experts stated that mountain goat populations were stable, 

they described their experiences in the field as an example.  When presented with the idea 

that mountain goat populations may be declining, hunter Maclean stated:  

The goats? Their gone down? I don't think so… Yeah, I was sitting there outside, 

and I seen something white on the mountain, so I grabbed my binoculars and we 

were going… and I counted 27 going over… more than that I ever seen...and then 

back here this mountain behind the village [Gitwangak], we had 25 spotted up 

there, just last fall. 

 

Another hunter, Anonymous 2, stated his view about the state of the mountain 

goat populations in the Skeena Region, “I think the goats have fairly, are fairly stable in 

population. If I go and glass [i.e., view an area, such as mountain side, with binoculars] 

places there was goats, they’re still there.” Hunter Mackenzie shared similar views on the 

region’s population status:  

Right now, the current status population wise, you are seeing healthy, in the 

springtime, on a good average year you are seeing a good healthy population of 
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kids around. Nanny wise, you can go to some hillsides and see how large the nanny 

colonies are. It’s still not uncommon to see 30–40 nannies in groups. 

 

Three local experts didn’t offer a generalized assessment of the Skeena Region, 

but viewed both stability and declines in various localized contexts. Hunter Greening 

stated:  

I'm just like, I'm confused in a time of climate change, in a time of lower goat 

populations. In my time, I've been able to see the changes in the Grenville Channel, 

at least in our territory [Gitga’at] of goat populations declining. Not sure why. 

People guess, but other areas its okay, and so I'm trying to put these pieces together. 

 

Outfitter Lewis described the status of the mountain goat population within his 

tenure:   

I'd say area to area, some areas as good as I've seen, but there is other areas like we 

talked about the Copper [Zymoetz River] and a little bit to where the numbers 

are...well, there not quite what I saw 14 years ago, but it could have been like that 

the last five, six, seven, years and it's definitely stable. Like the last six, seven years 

it's been very stable but from when I first spot to maybe five years after, there were, 

some areas were, like I said we would go in and see 50 goats, now were seeing 25. 

But that number has been stable for the last six, seven, eight years I don't know, I 

am just guessing. But then I have others where, like I said for three years in a row it 

was hard to find a nanny without a kid. Very exciting.  

 

Those participants who observed declines in particular areas (n=4) did not 

perceive that the whole of Skeena populations as unstable. In fact, they contended that, in 
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a general context, the Region’s meta-population is stable. For instance, while pointing out 

declines in the Kitsumkalum Valley, Riddler said the following about mountain goat 

hunting for the whole Skeena Region:  

Ah, hunting as a whole, it’s all going downhill but as far as goats there's probably 

just as many opportunities now as there has been for quite a few years. There's not a 

lot of goat hunters, and like I said, most of them are trophy hunters so they won’t 

touch, they won’t touch the nanny’s and they won’t touch the kids. So, the breed 

stock is always there. Wish they would do that with moose, hahaha.   

In addition to local experts, there was variability in perceptions of mountain goat 

population status within the Skeena Region by provincial managers (n=4). Two managers 

viewed the Region’s populations as generally stable with declines in certain areas, while 

one manager perceived a general decline, and another did not present an opinion on the 

subject.  

FLNRORD manager Kistowska did not give a general description of the status of 

the population for mountain goats in the Skeena Region but described issues with 

localized populations with respect to resource development, recreation, and climate 

change:  

In terms of stability, there's a lot of activity that's happening that has been 

happening throughout our region and I think, just even following into Bill Jex's 

work too, there are certain populations that have probably been blanked out from 

the landscape just due to some resource development. I would say as recreation 

increases, some of the localized pressures do increase as well... So, I wouldn't 

necessarily state that mountain goat populations are stable, but I think it's very 

much localized populations. I think looking at it as a Region … might be too big of 

a scale…And they are also facing different climate change issues and I would also, 
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in terms of coastal goats versus interior goats, I would say interior goats, I don't 

want to make a statement that they are stable or unstable, because I don't know, but 

there are a lot more pressures on interior goats in lots of different ways than there 

might be on the coastal populations. That comes from just the logging industry, the 

high amounts of pressure for that type of ecosystem, and then so logging and then 

as well as fire and beetle impact. 

 

FLNRORD biologist MacAulay described a generalized view of declines, which 

considered factors such as climate change but also variability of growth and decline 

between populations:  

If you … took a really broad view of goats, I would say everywhere is declining. 

We just think of climate change for alpine ungulates. It’s not looking good. We will 

probably be the first ones affected, for the ungulates anyway, by climate change and 

that's because that's their food source. So, if their food source is changing, it's going 

to be tough for them to have an increasing trend in populations. But that's not 

always the case. Some populations are increasing, some are decreasing but, overall, 

we can probably say there's a decline in goats. But, like I said, on a local level that 

may not be the case. 

There's quite a few populations that exist as islands, so less than 100 individuals. 

And so those ones are obviously at risk of being extirpated if they're continually 

harvested. We do try to identify what those populations are, keep an eye on them. If 

there's a population of less than 50 animals, we shut down the harvest. It's not even 

a question. It's really easy, it's black and white. There's no harvest anymore. Yeah, 

so locally we have some populations that we think are increasing just around 

Smithers, too. There's a population on Netalzul Mountain, which is just kind of 

between here and Hazelton, and based on the inventories, it looks like its 

increasing. So, very local scale, but it's not all doom and gloom. 
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While half of these participants (n=2) perceived the Skeena Region as generally 

stable, they were both careful to note that there are issues within particular areas. The 

regional wildlife biologist for FLNRORD in the Skeena Region, K. Kriss described: 

We do have some populations kind of in the Skeena South that are more, like I 

would call them island populations. We have seen some declines in those areas. In 

the north it is believed to be relatively stable. So, for the most part I was saying, if I 

had to paint a paintbrush over the Skeena Region were looking pretty good. But 

there are a few, specifically the south-Smithers, Houston area south. There’s a 

couple smaller isolated populations that we have recently, in 2014, we 

recommended for closure for harvesting. Just to deal with decline. So, we are seeing 

some of those areas for sure. 

 

Skeena Region wildlife biologist & provincial wild sheep & mountain goat 

specialist for FLNRORD, B. Jex provided a similar description but related it to how 

industry has been affecting the Region’s mountain goats:  

So, from a population perspective, you know we have kind of maintained that…the 

Skeena Region is huge right, basically the size of Germany. So, at that lens, we’d 

say that populations are fairly stable… but we are clearly aware of smaller local 

population changes. So Galore Creek mine for example we know that we are going 

to lose that herd of mountain goats when that mine rolls out. Red Chris Mine has 

had impacts on Mountain goat populations. Certainly, in the South … part of our 

Region here along, when we look at hydroelectric and impoundment and pipeline 

right of ways. Those are going to have implications and impacts to localized 

populations. It’s kind of a two scale answer. So regionally, we are probably stable 

and when you say stable it’s within sort of the natural range of variation that 
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happens in populations. But on local levels, you know there are certainly areas with 

decline. 

Côté and Festa Bianche’s research was based out of province so were not asked to 

provide an opinion of population status of the Skeena region.  Researcher Easterday 

resides in Smithers, however, and he stated that populations are generally healthy but 

with localized declines. 

Out of all interviewees, except for specialists Côté and Festa Bianche, (16 out of 

18 participants were asked), 56% (n=9) perceived the Skeena Region as generally stable, 

but the same amount of participants viewed declines in a localized context (6 participants 

viewed the region as generally stable with localized declines). 12.5 % (n=2) of 

participants, (one from FLNRORD and one local expert) observed a general decline, 

while 19%, (n=3) (local experts) viewed the population of the Skeena Region as 

generally stable without declines.  This shows a predominant (11 of 16 or 69% of 

participants) perception that mountain goat populations are declining in the Skeena 

Region either in local or a generalized context.  

Threats to Mountain Goats 

When asked about major threats to mountain goats, managers (n=4) and 

specialists (n=2) had varied but overlapping responses (Figure 31). These responses were 

similar to those of the local experts who also held predators as a threat, while two 

provided no opinion on the subject.  
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Figure 37. Local Experts, Managers and Researchers Perceptions of Threats to 

Mountain Goats.  

 Note. Percentage based on a total of 34 responses. 
 
 
Resource development was mentioned as a threat to mountain goats nine times 

making it the highest cited cause. When I asked what he thought are some of the major 

threats to mountain goats, FLNRORD biologist B. Jex elaborated on various components 

of resource development and how they are affecting mountain goat populations and their 

management.  

Government’s inability to stay on top of inventory, its huge. We have all this 

resource development activity that is happening, exploration activities that is 

happening, and each one of those projects is given a scope of assessment and that 

might be within the footprint, or maybe it’s within a kilometer from the site, or 
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maybe its five kilometers from the site—kind of depends on the scale of the 

development itself but... that’s putting blinders on. Populations of goats for example 

or caribou that are wide-ranging, they don’t always fit into that project scope 

envelope. So then how do you compare what you have observed within the 

assessment footprint to the larger population and then to the regional population? 

So, we don’t inventory, I mean there’s areas in our region that we have never 

inventoried for mountain goats. And then you have an exploration activity which 

generally does not require, there is no pre-work for exploration stuff with respect to 

inventory and assessment. So you could have, like the case of Red Chris [mine] for 

example, that project had its origins in the 60’s and then there were varying phases 

of activity and exploration that happened there thru to about the mid 90’s when it 

really sorta got a full head of steam and went to build out and well certification and 

then build out which you can appreciate that if you did your inventory work in 

1996, you’ve missed the 30 years of affect from all the exploration and activity 

that’s happened before that and that’s a struggle that government managers have. 

We don’t have baseline inventory for all our populations or all of our areas. We 

often don’t get brought into processes until there’s already been an effect on the 

ground and we don’t know how big that effect has been and then the decision 

makers are making a decision that says,  “oh um…” the proponent might put 

forward well in our evaluation we are going to affect 30% of this goat population 

but their inventory work was done after decades of exploration work so the 

inventory work might say there is a hundred goats but before any of that activity 

there might have been a 1000 goats. We have no way to know that. So that’s the 

constant challenge we have and as the government staff turns over, a lot of that 

historical context is gone…I wrote a little thing for the college article years ago and 

it was about environmental benchmarks and how when somebody new starts for 

government, that’s their benchmark. The day they start is the day think ok, there’s 

mountain goats here and there’s no goats there. Goats have never been there but, 
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you know what, goats probably were there at one time which is, they don’t have 

those reference points in. The corporate memory is not roll forward very well.  

 

Forestry practices also have impacts on mountain goats and is included under the 

category of Resource Development in Figure 31 and has been cited by one biologist from 

FLNRORD and two researchers. FLNRORD biologist Kistowska describes forestry 

related issues to mountain goats that pertain to beetle impacts:  

The forests are changing currently. … there's a lot of blowdown, a lot of salvage 

logging… standing wood is still a value to wildlife, still provides cover. How 

movement is impeded by blowdown as a consequence of mountain pine beetle or 

spruce beetle as well, then I wouldn't be able to tell you, but it also affects the 

sightability portions. So, again, the cover aspect of it, so predators might be able to 

get to goats a lot more easily, ones that are moving between different escape terrain. 

 

Managers and researchers (n=6) and some local experts (n=7) expressed concerns 

that backcountry recreation and hunting are threats to local populations. A contributing 

factor to these activities is access to mountain goat habitat, which is commonly attributed 

to resource development (e.g., forest service roads, mining and pipeline access routes and 

right-of-ways). Access to mountain goat habitat is such an important factor towards 

population instability that it is a determining factor for how hunting is managed. She 

described: 

Its almost like we have two zones in Skeena for mountain goat management. We 

have Skeena South, which I would say is kinda like that more or less Kitwanga and 

South. Those are the more isolated populations. There's more logging roads, just 

kinda more industry down there, better access. So those are where we kinda have to 
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have limited entry hunts areas. In the North we’re not seeing that yet at this point so 

that's where we have the more general open seasons. Where access is a limiting 

factor. Therefore, its less of a concern. But we still do monitor harvests just to make 

sure. For example, there was a, just this past year, I changed an area that was fairly 

easy access and I started to notice that harvest was going up to the point that I 

would consider to be above the allowable harvest based on the population estimate. 

I have now extended an LEH zone up North here. So that's now, you have to have a 

draw to go in there. So, we kinda monitor that.  

 

Outfitter Anonymous 1 described a particular incident with access that could have 

resulted in damage to a local mountain goat population if the issue was not resolved:  

You know that [Coastal GasLink] pipeline they made over from the Kitimat Valley 

over to the Clore [River]? Right, goes right up over the mountain. That was a real 

concern because the first year that they had that they had put that road in, they 

didn't have a gate on that road and so guys could quad right up to the top of that 

road and hike straight across to the goat cliffs and shoot straight across.  

GM: Oh, the goat cliffs on the Clore?   

A1: The Kitimat side. So, the first year we were there, there was guys.. .it was like a 

parking lot. There was guys at the bottom there glassing those goat cliffs, just 

waiting for a big billy to step out and they would just rip up on their quads and 

shoot it literally within an hour because it was literally, I'm not kidding you Gary, a 

three hundred yard walk straight to the cliffs and they could shoot down or 

whatever at the goats and be back at their quads within two hours, or however long 

it takes to skin out a goat hide and be back home that day, no problem.  And it was, 

they were parked everywhere with their glasses up right.... 

GM: Wow! I had no idea that happened...  
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A1: So, they put up gates now and they can’t get around them, so that's when they 

did that, but that was a real… it was, wow this is going to kill all the goats here, but 

obviously smarter heads prevailed and they slapped some gates on there, which was 

good.... So, the goats are still there. They’re good. Ya just gotta work for em... like 

you should. 

 

Local Expert and Manager Relationships 

The diverse and dynamic relationships between stakeholders and managers is a 

significant factor in wildlife conservation (Bernacchi et al., 2015; Decker et al., 2012) 

and consists of a variety of complex socio/cultural variables (Decker et al., 2015; Lute & 

Gore, 2014). In order to ascertain the nature of the relationship between local experts and 

managers within the Skeena Region, this section describes how each group values the 

other, how local ecological knowledge is valued or undervalued by managers and 

researchers, how management strategies are perceived by local experts and what 

cooperation, if any, exists now and could in the future. The information obtained from 

these considerations has the potential to improve the management of mountain goats in 

the Skeena Region, not only in fostering productive relationships between local experts 

and managers, but by enhancing a much-needed store of ecological knowledge pertaining 

to local populations.  

Manager/Researcher Perceptions of Hunters and Outfitter Knowledge  

Managers and researchers generally acknowledged and expressed value for the 

importance of hunter and outfitter knowledge of mountain goats. FLNRORD mountain 

goat species lead, Kriss stated:  
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I think it’s important, it’s just the reality is we got to engage local hunting groups, 

resident hunting groups as well.  These folks are out on the landscape a lot. They’re 

so passionate about it. There's so many stakeholders that we have to engage with. 

So, you know, we only have so much time, but certainly there’s so much value in 

getting that. Guides in particular, they get into areas where unfortunately, we just 

don't get to that often. I have a few cases where orf has emerged here, and that’s 

been primarily working with the guide outfitters who say, “Hey, I happen to notice 

this..."  Having that relationship is invaluable really. 

 

Researcher Festa-Bianche similarly described the value of outfitter knowledge:  

These are the people on the ground. So definitely, that is very, very useful 

information, especially for people who've been out a long time and can remember 

how things were 20, 30, 40 years ago. Again, you have to keep in mind that 

sometimes people's memory plays tricks, but it's definitely something that is useful. 

 

When I presented information pertaining to outfitters’ observing declines in the 

southern portion of Lewis’s tenure, Festa Bianche stated: “Well, that'd be very useful…If 

people's livelihood depends on finding goats, and they are not finding them, then they're 

probably correct.” Researcher Côté had a similar reaction when provided the same 

information on the observations in the southern portions of Lewis’s tenure:  

It's probably right because, like I just said, it could be natural, it could be an 

increase in predation rates. It could be, well, there's a lot of things. They [mountain 

goats] stay in the same place. They’re not like caribou. You may see no caribou in 

one site, but their just using other sites that year. That is possible, unlikely with 

goats, they have smaller home ranges. There could be one year that you have 

difficulties to find them because they’re elsewhere, but now over a four or five year 
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period, if you repeatedly see less animals over that many years, it's a very good 

indication that the population has decreased. Yeah. I think that if they've [Outfitters 

Lewis and Anonymous 1; Observed declines in the southern portion of Lewis’s 

tenure] been there for several years than they’re probably reliable. I would be 

concerned that these are real declines. 

 

 Some managers described potential challenges in using knowledge by locals 

outside of western scientific methods. For instance, after being asked about any such 

challenges, FLNRORD biologist MacAulay described:  

This isn't across the board, I'm not trying to blanket anything, but you always have 

to be cautious of anecdotal data- versus you go out and you monitor and do some 

sort of survey that you may be able to control for different [factors] that maybe 

causing what you're seeing. So, it's tough, because it's really hard to get a really 

good, solid survey data. So often you need anecdotal data just to back up or to fill in 

those gaps. So, it's always treated with caution, but it's also not thrown under the 

rug. We use the anecdotal data and then if we have the ability to fund a survey, we 

can fund a survey in that area. 

 

MacAulay’s caution is echoed by FLNROD biologist Jex who described the 

potential unreliability of human perceptions in the context of environmental observations. 

He explained that individual perceptions are based on one’s personal experiences, as well 

as from those we trust, but those discernments may be skewed, causing an uninformed or 

biased perspective. Jex suggested that such compromised perspectives can be mitigated 

with the application of numerous perspectives and background knowledge.  He also noted 
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that one can misunderstand the causes for fluctuations in local populations, for which he 

provided an example based in the Smithers area:  

I hear people say, “We used to have moose here, now there are no moose here- all 

elk. Elk are invasive. They are outcompeting the moose.” And my response to that 

is “Hold it no. Take a look at the landscape around you. When it was a moose 

dominated landscape we had wetter seasons, we had more willow coverage, we had 

younger forest types. Now we have more grass understory, because we have been 

going thru a serious, basically since 2004, we’ve been going through a progression 

of dryer, hotter summers. Well, that favours elk. It does not favour moose. So your 

observation is correct. We have fewer moose in that, your area X, than we do elk. 

We now have elk and they’re robust in their population. Is it because elk have 

outcompeted moose or is it because the landscape has changed to favour elk over 

moose?” So, in the background of the observation, you know the example you 

talked about, the guide outfitter you talked about seeing these changes [Those in the 

southern portion of Lewis’s tenure.]. Those would be the types of questions I would 

want to explore with them to try to get a better understanding. Is it all those 

pressures, is it all of those changes or maybe the climate has changed and habitats 

changed since? Maybe now the mountain favors key predators, predation, maybe 

there’s a wildlife health implication? 

 

Mountain goat researcher Côté, who has decades of experience working with 

hunters and outfitters, described similar challenges based on individual perceptions, such 

as the tendency for a person to focus on a single variable to a problem like declines, while 

inadvertently ignoring others. He described an example pertaining to predation:  

Well, if they decide that predation is the key factor, each time they will see a cat 

coming, they will record it. But it could be anything else. It could be habitat 

changes and the animals are much lower body condition, for instance, and then they 
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die of starvation or they're very easy targets for predators. But it's not because the 

predators have increased, but because the habitat probably has decreased and this, 

we've seen that many times they [hunters and outfitters] don't like predators, so they 

would focus on that and then they don't notice the changes in the habitat. That's just 

human nature. If you have an explanation for something, you will see evidence for 

that, but you will tend to ignore evidence against it. That's why we collect data. 

 

When asked if he considered knowledge from outfitters of hunters useful for 

management or research, Festa Bianche stated:  

Yes. As long as people are aware there's a conflict of interest. If it is information, 

yes, it's extremely useful. If it is…like, "I'm passing you this…because I want a 

higher quota," or whatever, then it's not. And so, you have to take it with a grain of 

salt.  

 

Local Expert Perceptions of Management 

 Just as managers have concerns and interests in local knowledge, so too do 

stakeholders contemplate the efficacy and rationale of managers. Local views on how 

mountain goats are managed is important since, to a degree, the stakeholders make 

choices as to whether to cooperate with the managerial policies. Except for First Nations 

with government status, local hunters are obliged by law to abide by FLNRORD 

management policies; however, the BC government has a relatively small capacity for 

enforcement of these policies and hunters could easily ignore policies with a relatively 

low risk of consequence.  Therefore, aside from the desire to follow BC law, local 

hunters still need to have some amount of faith in the managerial system to follow it, 
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which makes their views on the managerial system important. Another important factor 

regarding stakeholder perceptions of how mountain goats are managed is that important 

feedback can be provided from those with substantive knowledge on particular habitats 

and populations (i.e., local experts). Figure 32 depicts generalized views from local 

experts on FLNRORD’s management of mountain goats in the Skeena region. Whereas 

“No Opinion” is self-explanatory, “Adequate” was described as FLNRORD’s 

management as being effective, while “inadequate” is predominantly reproaches for poor 

management.  

Figure 38. Local Expert Perceptions of FLNRORD Management of Mountain Goats in 

the Skeena Region  

 
Note. There are 11 local expert participants in this project but due to complications in the 
interview process, only eight were asked to share their perceptions on the management of 
mountain goats in the Skeena Region.  
 
 
 Those local experts who expressed no opinion of current management strategies 

(two out of eight), admittedly raised concerns about a lack of confidence in, or 
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knowledge of FLNRORD management strategies and policies. Hunter and tour guide, 

Smith explained his perceptions based on his observations of mountain goat population 

declines in the Skeena Region when I asked him how do you think BC managers are 

doing for the Skeena region?  

That’s a tough one to even rate because I don’t know the state of the mountain goat 

populations like the health of the herd. My indicators, and I mean I’m not the guy 

that goes and cries wolf all the time, but I mean the Milligan’s [Outfitter Milligan] 

of the world, the Spikes [Outfitter Lewis] of the world are pretty good indicators, 

because they’re out there. Through the combination of their guides, Spike’s out 

there 200 days a year by the time [Guide Anonymous 1]… hunts 50 days a 

year…[explains additional guides], there’s 200 days of experience.  If you’re not 

seeing as many goats, or as big of goats, even in the areas where they’re flying into, 

where there’s zero other pressure, other than the outfitter, ‘cause no other resident 

hunter is going to hire a float plane to fly into a lake, that speaks something to me. 

And you know, at least from Mike’s [Outfitter, Lewis] area [guiding tenure], 

they’re not over harvesting. At least from what we’ve seen over the years, they’re 

not. What’s changed? What’s wrong? What’s happening? So are the managers 

doing a good job? I dunno… is this just a natural dip [Mountain goat population 

declines] that’s happened in the past?  

 

Local Experts who viewed government management of mountain goats in the 

Skeena Region as adequate (four of 10 local experts) perceived so within multiple 

contexts, such as the limited entry hunting systems, harvest management, and general 

overall management. Anonymous 1 stated:  

They've done a really good job with the draws systems here, around Terrace. That 

could have been easily over-hunted if they hadn't have done that, but that was 
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implemented a long time ago, and that’s good and places that are still open to goats 

are inaccessible enough that very, very few guys go, so it’s all good. They were 

very smart in putting limited entry draw on goats that are easily accessible with 

roads and stuff, very smart idea or else there wouldn't be any goats anymore. 

 

Outfitter C. Miller stated:  

 I would say I guess [managers] just keeping track of what the numbers are in each 

area and making sure that if numbers are starting to drop off in an area, then ease 

off on those areas and put pressure to areas that haven’t been used as much 

whatever. I think for the most part, it’s fairly close [i.e., accuracy in determining 

population statuses and adjusting hunting quotas accordingly].  

 

 Two local experts had criticisms of some aspects of FLNRORD’s management of 

mountain goats in the Skeena Region. Outfitter Milligan stated the following about lack 

of inventory and harvest management:  

They’re not out here on the ground and don’t really know what’s going on here. I 

know how they do all their assessments and everything and it’s all habitat 

overlay… They haven’t done recent counts [in] forever so they’re way out of date 

with what’s on the ground here… a big factor is we’re given a quota and we have 

strict guidelines to follow. The resident hunters… so the government deals with that 

on a risk management basis and there’s a risk in giving as many tags as they do, and 

it’s based on what they think the percentage is of success. They got a pretty good 

idea about it from a lot of baseline data and stuff like that and all the returns. So, 

they’re pretty comfortable taking the risk to put out a lot more tags. But they have 

some years where they really over-harvest. Good hunting conditions and there will 

be a big over-harvest in one year and you might get one age class of goats that just 
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gets hammered that year and that’s very detrimental, in my opinion, on having a 

steady, stable population.  

 

Outfitter Lewis also had concerns with inventory, harvest management, hunter-

based revenue allocation, and defined mandates from FLNRORD:  

I was on the board of directors for GOABC [Guide Outfitters Association of British 

Columbia] so I am little more familiar with how the outfitters are being handled… 

It was very confusing file. The new allocation policy, where they did a split 

between… basically what they do is, they are managed by these little zones in our 

country, here and then there. [Within] each zone they have a population estimate 

and you would take that population estimate and then there's a ratio of harvest. So, 

let’s just say we can harvest 10 billies out of there. The resident hunters get a 

percentage, First Nations have a percentage and then non-resident hunters get 

percentage, which would be my quota [Outfitters generally guide non-resident 

hunters]. So, I am aware of that, I don't know how well the population estimates are 

or how they are conducted or how often they are conducted. I don't have people 

calling me saying we are doing goat surveys in your area very often. It’s very 

seldom. I don't even know if they have done any. I don't even know if there is even 

a budget for it. Even though all our tags go into it. I think all our tag money was 

going into general revenue. I think they are trying to change that, but it’s moving 

very slow. Money from hunting and fishing should go back to hunting and fishing. 

That's where we should be paying for our biologists and our surveys and 

management, and I don't think that's been done so. I'm sort of familiar with it. It has 

a ton of room for improvement. I know that. But the allocation policy which was a 

hot topic for outfitters was very confusing to me. I probably haven't dove into it as 

much but I just know it’s not very good. I think they could do a better job. Not to 

say the end result wouldn't be we’re harvesting the same amount of goats, but I 

think their way of deriving that number should be a lot better and more secure and 
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then they'd be able to make better calls beforehand. Like I said earlier, instead of 

after there is a major goat population crash, maybe they could see something 

coming or spike even. It’s not always one way.  Hey, we could harvest more goats 

because they are spiking. Either way get a better handle on it. But it takes money.  

I'm fortunate enough to go to states like Utah and listen to them speak and their 

management on wildlife is, it puts ours in the dark ages. You know, they have more 

money, they dedicate the money to other proper things.  I think they actually have a 

mandate on where they want to see populations. I don't even know if we have a 

proper mandate. If you're a biologist in the government and you go to work in the 

morning, shouldn't we all have targets or mandates? I don't think they do. I think 

their main mandate is don't let the species get red listed. That's no kind of mandate. 

The government itself has to put more value on wildlife. I think hunters do. I think 

First Nations do. I think ah, hikers and that do. They all have their own unique 

value of what wildlife is. I don't think the government has a proper defined value 

for what they, for wildlife for our population. I really don't. And I heard the talk a 

lot in meetings, and I don't see it. It’s disappointing.  That's what we’re pushing for 

as a group too. We want them to define their, “what's your goals and what's your 

value of wildlife” ...but they just dance around questions.  

 

Outfitters’ Perceptions of Separateness from Government Management   

 Considering the depth of knowledge and local expertise held by local expert 

participants in this study, outfitters specifically expressed a sense of disengagement from 

FLNRORD with respect to mountain goat management. Outfitters are the focus of this 

discussion because they interact with mountain goats regularly and derive their 

livelihoods from hunting, and thus have an added incentive and interest in management 

policies.  In this context, outfitters are also eager to manage their tenure in particularly 
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strategic ways to maintain their business. Such management involves a significant 

amount of time monitoring and interacting with mountain goats within specific 

landscapes over the long-term (e.g., decades). None of this is to say that other local 

experts do not practice their own forms of monitoring or management, but the economic 

component of outfitting and the significant amounts of field time interacting with 

particular populations adds another layer of interest and concern.  

 Outfitters expressed a variety of sentiments as to why they thought that 

FLNRORD does not source or make use of their knowledge base. When asked if 

FLNRORD uses their skill and experience, outfitter Anonymous 1 stated,“…we’re not 

credible because we’re not educated, right? And that’s where they go wrong.”  

In response to the same question, outfit owner Lewis stated: 

No I don’t… I think there’s been a few changes over the years but it’s not 

significant. There’s not much reaching out to have a discussion every year. You 

know with the cost of doing all the studies and what it costs to rent helicopters to do 

goat studies, how much does it cost the regional manager, or whoever, to pick up 

the phone and call every outfitter and have a half hour discussion? Nothing. There’s 

no costs, and you know, I guarantee you a lot what they would hear would be a lot 

of useful information. The problem is I think there has been some fights in the past 

with quota and there’s been some outfitters who have kind of beaten on the MOE 

and the regional managers and there’s probably some bad blood with the older 

outfitters and I think that has just run through where they don’t…. the less that they 

can work with us…almost… they get beat on. The new guys here, we’re not here 

to…We just want to do business, we want to do sustainable business and we want 

to work with them, and I think some of the younger guys here have some pretty 

good handle on things and good, unbiased, knowledge and they [FLNRORD] might 

not have heard the truth from some of the older fellas maybe, but I think it needs to 
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be used more. You know myself; I have a diploma in renewable resource 

management. So, I have a little bit more of a background. We could offer some 

good information. Like I said there is no cost to it. There is no cost to that 

information. You take it all in and then you can use it how you like or at least you 

have taken it in. Why aren’t you taking in a good cross section of knowledge? I 

mean these guys they don’t know everything that is happening in the field because 

they don’t have the money to go out in the field enough times and look at the goats 

 

Local ecological knowledge from outfitters can be particularly significant with 

respect to management. FLNRORD is grossly limited in their ability to conduct 

fieldwork. K. Kriss stated that only 10–15% of an MOE biologist’s time is spent in the 

field to conduct surveys and other types of field observations for all the species they 

monitor. Inventory data is limited for the Skeena Region (Kuzyk  et al. 2012; K. 

Kistowska, pers. com. , September 24, 2019; K. MacAulay, pers. com., July 18, 2019; 

Mountain Goat Management Team, 2010) and FLNRORD’s restricted capacity to access 

habitat reflects such strains. Outfitters are also aware of FLNRORD’s limitations, such as 

outfit owner Lewis and outfit manager Milligan, who stated that the MOE doesn’t have a 

grasp on what is happening in the field because they don’t have the resources and the 

field time to gain that information. However, outfitter participants expressed willingness 

to volunteer their knowledge and skills, even their aircraft. Outfitter Lewis explained  

Right, so what day do they pick to spend the money on the helicopter, you know or 

whatever it is? I don’t even know if they are doing that enough anyways. I know a 

lot of outfitters will even kick in their equipment. You know, “Hey come for a fly 

with me.” You know, “Come over to Terrace. Let’s go for a fly. Let’s have a look-

show you what I know.” 
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FLNRORD Response to Perceptions of Outfitters Perceived Separation 

FLNRORD participants Kriss, Jex and Kistowska attributed limited government 

capacity to why local experts are infrequently involved with government management 

efforts. Kriss described this when asked if there has been attempts to bridge the gaps 

between outfitters and FLNRORD:  

I think there's been a lot of attempts. I think, honestly, it sometimes boils down to a 

capacity issue. We have a few biologists for the entire region, and everyone is kinda 

going a 1000% all the time. So, you can appreciate, we have the guide outfitters, 

and things like the Sierra Club. So, each one of these is a stakeholder and then the 

First Nations Collaborative Stewardship Framework. Those sorts of things are now 

taking up a lot of time, as well.  I think it simply, honestly, boils down to a lack of 

time and capacity. I think we all recognize in our chats that, “Gosh, we need to 

figure out how we can communicate more effectively in our time crunch”. It's 

definitely on the radar. But it’s just a survival mode, I think just trying to get 

everything done sometimes. We meet annually with the Northwest Guide Outfitters 

Association. We try to give updates and that kind of stuff. But I certainly think we 

could probably do a better job of communicating. It boils down to a time thing, I 

think. It’s unfortunate. There’s a few guides that do call me with updates and I 

really appreciate that. I’m kind of an introvert so I wouldn’t say I’m the best at 

running out and engaging people, but I would like to get to a better place with it. I 

certainly do. I try to attend different meetings and have conversations when I have 

the opportunity.  

 

When asked about Lewis’ comment that there may be some past remnants of “bad 

blood” between FLNRORD and outfitters, K. Kriss stated, “I’m sure there’s gonna 
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always be an element of that. But I really think it just boils down to a time thing.” When 

presented with Lewis’s idea of an annual phone call from FLNRORD to every outfit 

owner at the end of a hunting season, Kriss stated:  

You know I agree. That could definitely be something that we do… Certainly I 

would say that everyone I work with, their hearts are in the right place. It's just that, 

finding the time. But I think it’s important because the reality is the same: we gotta 

engage local hunting groups like resident hunter groups as well.  These folks are out 

on the landscape a lot. They’re so passionate about it. You’ve got to take time. You 

have to take it with a grain of salt.  There's so many stakeholders that we have to 

engage with. So, you know we only have so much time, but certainly there’s so 

much value in getting that. Guides in particular they get into areas where, 

unfortunately, we just don't get to that often. I have a few cases where orf has 

emerged in the area here [Dease Lake], and that’s been primarily working with the 

guide outfitters who say, “Hey, I happen to notice this..."  Having those relationship 

is invaluable really. So, I’m going to make that suggestion. Just a quick call we can 

even just have a regular interview that we could do back and forth. Hear back and 

forth and getting some feedback. And we do that a little bit with some groups but 

more at a higher level I wanna say–the Northwest Guide Outfitters Association, the 

annual meeting that we go to there. Typically, they have a wine and cheese thing. 

So we will show up there and do a side bar conversation. We end up getting a lot of 

information. Something more formal could be probably established as well.  

 

 When asked to comment on how stakeholders feel a disconnect from management 

processes, Jex stated:  

Well, they’re right. So, I guess what I would offer is if somebody sitting at home 

waiting for their phone to ring or someone to ask for their opinion, it’s not going to 

happen. The government’s too busy. Individuals and government, we don’t have the 
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time to solicit that one-on-one information. So that’s why we target conventions 

and AGM’S and those bigger forums, hoping that, when we are there, people will 

come to us with what they see–their observations. Similarly, you know, I deal with 

the Northwest Guide outfitters, I deal with the Guide Outfitters of BC, I deal with 

the Talthan Outfitters Associations, the Northeast Guide Outfitters. But members, 

guide outfitters who are not members of those associations, I have limited amounts 

of contact with. I mean some of them, I have met at these larger AGM’s–I am still 

in contact with them. They phone me up– these guide outfitters. There’s two of 

them up in the Northwest corner of our province that are not members of any of 

those associations. I talk to them every year, at least once a year on what they are 

seeing, what their thoughts are. So, for the people that don’t feel that they are being 

engaged, then they need to make extra effort to be engaged. We just can’t call 

everybody at home to find out what is going on. But at the same sense, there’s a 

huge level of trust too. So, they’re sharing personal information. A guide outfitter is 

sharing business information as well, right? And if that level of trust isn’t there–

where their relationship hasn’t been around long enough to establish that level of 

trust, it really does affect the quality of the information sharing, and you made a 

reference to that forum that was put out by one of our biologists who was looking at 

traditional knowledge from guide outfitters–the hurtle to that was trust factor. The 

guides didn’t want to share that information for fear that that information would get 

out and would affect their populations down the road. Whether I’d be thru increased 

residence hunter pressure or whether it be thru Ministry going, “Oh Wow! You 

know what, that population looks great. We don’t have to do work on it. Let’s go 

look at this other one instead.” So, there’s all that stuff and the fall down, the fall 

down to that format of soliciting of information was trust. So, you know tools are 

there, but they are not always effective tools if you don’t have those other tangible 

aspects as part of the relationship.  
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FLNRORD biologist MacAulay described multiple avenues for one to become 

involved with management. For instance, one can submit a proposal thru the Skeena 

Wildlife Advisory Harvest Team (SWAHT), which could be for anything regarding 

wildlife management, such as a request to conduct a survey in a specific zone, or 

regulation changes with respect to hunting. A proposal needs to be thru an organization, 

such as a rod and gun club, which needs to be invited in by FLNRORD. Another avenue 

suggested by MacAulay, was to write a letter to Minister of Forests, Lands, Natural 

Resource Operations and Rural Development Stikine. Any issues pertaining to mountain 

goat management would get passed down the line to species biologist for fact and data 

checking in order to determine what actions can be taken. MacAulay stated that nothing 

is ignored, and such letters are taken very seriously.  
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Chapter 4: Discussion  

The results of this study have found several topics for discussion that  pertain to 

LEK of mountain goats in the Skeena region and its significance to wildlife management. 

These include the content of ecological knowledge of local experts, as well as their 

potential contributions to,  experiences with, and perceptions of wildlife management. 

Other topics for discussion include connecting local experts and wildlife managers, 

hunter self-management, and contradictions in perceptions between local experts and 

proponents of biological research. The final discussion topic is on the mountain goat 

population declines observed by local experts within the study areas.  

Local Experts Make Empirical Observations of Important Ecological Components 

of Specific Mountain Goat Populations 

Results indicated that interview participants can meaningfully describe population 

characteristics and make empirical inferences about the size, density, life histories, and 

declines (seasonally and sometimes over multiple decades) of local mountain goat 

populations. In fact, participants often undertake their own monitoring efforts among the 

populations they frequent, hunt, or in the case of outfitters, they monitor populations 

within their tenures. For instance, while outfitter Lewis and his guides make careful 

observations of mountain goat populations during hunting expeditions, he and his guides 

also make separate trips dedicated solely for monitoring.  Factors observed by Lewis and 

his guides include seasonal recruitment (i.e., how many new kids are observed in a given 

local population), how many mature males are present in a population, and the general 

health of individuals. It is not uncommon for outfitters to record their observations to 
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provide background information and possibly determined trends. An important point to 

consider with monitoring efforts of mountain goat populations by local experts is that 

they are not isolated events; instead, they tend to be continual in at least two ways. First, 

monitoring efforts during hunts can be over multiple successive days. Second, at least for 

outfitters, trips dedicated solely for monitoring occur on a seasonal basis.  

Local Ecological Knowledge Can Provide a Significant Contribution to the 

Management of Mountain Goats in the Skeena Region. 

Results indicate that local expert observations can contribute significant data and 

resources for managers in the Skeena Region but that such integration has specific 

challenges. When asked about potential issues with working with local knowledge 

holders, Côté, and Jex explained issues regarding individual perceptions. Côté explained 

that some hunters and outfitters will, for example, narrow their views to focus on 

observations which support their own explanations for the causes of population declines 

(e.g., confirmation bias). Jex stated that locals may operate in a similar manner by 

focusing on one ecological factor, while ignoring other pertinent ones. Côté’s and Jex’s 

descriptions of potential issues with individual perceptions are understandable. However, 

in the case of local expertise, these concerns are besides the point because, regardless of 

the validity of the local expert’s speculations on cause, their observations are still 

legitimate– as they are based on empirical observation. For instance, while a local expert 

may or may not be in error by attributing predators to mountain goat population declines, 

this does not diminish the value of the observations which have led to the speculation. 

Mountain goat populations declines, and an inordinate amount of predator presence are 



LOCAL ECOLOGICAL KNOWLEDGE OF MOUNTAIN GOATS IN THE SKEENA 
REGION OF BRITISH COLUMBIA AND ITS IMPORTANCE TO WILDLIFE 
MANAGEMENT 

 

175 

important observations (i.e., data) that may only have been gained by extensive time 

within particular habitats, time that may not be (usually is not) available to researchers or 

managers.  

Local experts do not conduct formal scientific research, but that in no way 

diminishes the value of their observations and experience which can be studied 

scientifically. Their extensive experience and skills pertaining to mountain goats, as well 

as the empirical frameworks within which they operate, can produce sound and useful 

data. The question is not whether local experts provide scientifically robust explanations 

for the causality of mountain goat population declines (however, due to their experience 

and skill, it would be prudent to consider their speculations), but what their observations 

(i.e., population declines, demographics, habitat changes etc.,) from the field can 

contribute to research and management.   

A common perception is that ecological knowledge derived from locals, outside 

of a scientific context, is anecdotal. This perception has merit but is not completely 

correct. Certainly, a degree of ecological knowledge obtained outside of the western 

scientific paradigm is in fact anecdotal. However, there are other types of knowledge that 

are also obtained outside of western scientific methods that are not. For instance, 

information provided by local experts is not anecdotal, but based on sound empirically 

derived observations (Berkes, 1993; Davis and Ruddle, 2010). It is legitimate data. 

Reducing local expert knowledge to that which is anecdotal (i.e., unreliable information) 

not only perpetuates socio/cultural divides between managers and users, but it creates a 

shallow distinction between what is and is not useful information. Ecological information 
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obtained from local experts can be studied scientifically and has been by social scientists 

for the better part of a century (e.g., Braga et al., 2017; Ostrom, 2009; Valencia et al., 

2015). FLNRORD currently does not have a system in place to accept and incorporate 

LEK, therefore are missing out on an important source of data.   

However, LEK ought not be accepted outright, at face value, without any 

considerations of its context and background. Such acceptance would soon undermine 

and render the application of LEK as ineffective and problematic. While ascertaining and 

understanding ecological phenomena through the Western scientific paradigm requires a 

process of rational skepticism, local ecological knowledge is be considered through this 

same route (Davis and Ruddle, 2010). This process is vital because it ensures the 

effectiveness of LEK to environmental management. Managers can apply 

ethnoecological methods, such as those that were used in this study, to incorporate LEK 

into their management systems.  

For instance, in this study the level of experience was considered for hunters to 

determine who was an expert (See Chapter 2: Methods). Then, the logical contexts of the 

information provided by the local experts was considered, such as that regarding declines 

in mountain goat populations– how much, and over what timespan a local population was 

observed was an important factor towards the validity of the observations. If declines 

were detected in a local population that has only been observed a minimal number of 

times, the information would be of less value because there could be a variety of other 

factors that can cause a population to not be seen (e.g., mountain goats could be residing 

in forests.). If, however, declines were observed within a relatively high number of visits 
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to an area, and over a longer timespan, then the validity of the observations increases. For 

example, observations of declines in the southern portion of Lewis’s tenure are based on 

multiple hunts within each season, on an annual basis, for 16 years; Milligan’s 

observations of declines around Anyox, Grenville Channel, and Kitsumkalum East are 

based on multiple seasonal hunts within the areas on an annual basis for 30 years and 

Greening’s and the Gitga’at residents of Hartley Bays observations of declines in the 

Grenville Channel study area have been continual since the 1990s; Declines in 

Kitsumkalum East are also based on observations from hunter and tour guide operator 

Smith who continually hunted in the area for seven years; Outfitter Miller seasonally 

guided hunts in the Doreen study area for at least five continuous years; hunter and tour 

guide operator Smith’s observations of declines in the Exchamsiks Valley are based on 

multiple excursions within a season, on an annual basis, for 14 years; and researcher 

Easterday’s observations of declines on Hudson Bay Mountain and Mount McKendrick 

have been continual since 2011. 

Researcher Festa-Bianchet agreed that local knowledge from outfitters is 

valuable, but that there is a risk of a conflict of interest. He stated that an outfitter could 

provide false population information to gain better harvest quotas. Similarly, Outfitter 

Lewis stated that certain outfitters of past generations may have provided false 

information to managers, but such is not the case with the new generation. Indeed, all the 

participant outfitters and guides in this project expressed a sincere desire to work with 

FLNRORD, even go so far as to fly FLNRORD managers over their tenures to show 

them the status of the local mountain goat populations. Participant outfitters and guides 
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have demonstrated that they are aware of the sensitivity of mountain goat populations. 

Therefore, it would not be logical for them to provide false information to FLNRORD to 

increase their quotas because that could readily endanger the local mountain goat 

populations from which they make their livelihood. Another factor worth considering is 

that there is a myriad of other stakeholders who affect mountain goat populations, such as 

those based in industry, environmental protection and even science— all with their own 

particular interests and agendas that influences the questions they ask and the data they 

produce (Kuhn, 2012) . The task of the manager is to consider and weigh the interests and 

data of all these groups and make the most informed policies and regulations, while 

working within their own paradigms of personal values and political circumstances.  

LEK can provide the needed ecological data in areas of industry development.  

Within the Skeena region, resource extraction industries have a significant effect 

on mountain goat populations. For instance, mining projects such as the Galore Creek 

and Shaft Creek are being conducted within mountain goat habitat and the activities are 

predicted, with the approval of the BC government, to result in the extirpations of the 

local populations. In addition to issues of population extirpations, FLNRORD manager 

Jex explained that a lack of baseline inventory is another significant threat to mountain 

goats in areas of proposed development because there is little to no information to base 

pre-assessments on. For most of the Skeena region, there is no baseline inventory of 

mountain goat populations, and resources to attain such a data base through conventional 

surveys is limited. However, knowledge of local populations which have not been 

inventoried exists. Sourcing LEK to attain ecological data in the context of resource 
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extraction is not a new phenomenon. Outfitter Lewis has already been sourced by oil and 

gas proponents to provide data on mountain goat populations within his tenure for the 

pipeline construction in the Kitimat Valley. Applying this information to environmental 

management of resource extraction could readily strengthen and fill in gaps to current 

efforts at conserving mountain goat populations within and outside of the context of 

resource extraction.  

Local Expert Perceptions and Experiences with the Wildlife Management Strategies 

Enacted by the BC Government are Varied.  

My results indicate local experts have varied opinions of, and experiences with 

provincial managers. Local expert perceptions of management are important because they 

experience, on the ground, policies and regulations set by the province. Less than half 

(i.e., four out of 11) of the local experts perceived harvest management, notably the 

limited entry hunting systems as adequate. Positive responses from people who 

seasonally observe the results of harvest management is valuable for indicating whether 

or not the system is working. Two out of 11 local experts (both outfit owners) had 

criticisms for FLNRORD’s harvest management system. These local experts contended 

that FLNRORD bases their decisions on an inadequate amount of ecological information. 

This presents another avenue that local experts can contribute to management.  
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A Particular Contention is that Management Needs to Move Beyond a Context of 

Maintenance Into One of Proactivity 

Outfitter, Lewis described what he sees as a lack of mandate from FLNRORD 

with respect to wildlife conservation. He stated that the goal of simply not letting a 

species get red listed is not good enough. The 2010 management plan for mountain goats 

in British Columbia is as follows:  

 The management goal for mountain goats in British Columbia is to maintain 

viable, healthy, and productive populations of mountain goats throughout their 

native range in British Columbia. The management objectives include (1) to 

effectively maintain suitable, connected mountain goat habitat; (2) to mitigate 

threats to mountain goats; and (3) to ensure opportunities for non-consumptive and 

consumptive use of mountain goats are sustainable (Ministry of Environment, 

2010). 

Lewis’s contentions are that the government of BC needs to move beyond a 

context of maintenance into one of proactivity. Indeed, this is one of the major criticisms 

of Western wildlife management systems (Holling & Meffe, 1996) throughout the global 

north — that management restrictions are often imposed when a species is already too far 

gone (Menzies, 2006). The stated management goal above is largely based on the 

maintenance of mountain goats. Given, according to managers Kriss and Jex, that 

government resources are significantly limited, conservation is significantly inhibited. 

This not to say that FLNRORD does not conduct important research or practice effective 

management, but in the face of numerous local populations declines throughout the 

Skeena Region, managers would do well to expand proactive approaches. A significant 

step would be the recognition and use of readily available local ecological knowledge.  
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Meaningful Connections Between Local Experts and Management   

If LEK is going to be applied to mountain goat management, explicit avenues for 

a meaningful connection between managers and local experts need to be established. 

FLNRORD staff Kriss and Jex mentioned that annual general meetings (AGM) are a way 

that stakeholders can connect with representatives from FLNRORD to connect and share 

their knowledge. This avenue for consultation has numerous limitations. First, not all 

local experts can attend these events. Second, the nature of AGM’s, with multitudes of 

people meeting and greeting, do not always provide circumstance for a local expert to 

meet with a representative to exchange meaningful data. Local knowledge needs to be 

systematically collected and analyzed, through interviews, surveys, follow-up data 

collection, and so forth. Local experts have real ecological knowledge to share that 

requires note taking and consultation with maps to be properly absorbed and applied for 

future management. An AGM is not viable setting for this type of important knowledge 

transfer.  

MacAulay described the process by which one can submit a proposal to voice 

wildlife-based concerns through the Skeena Wildlife Advisory Harvest Team (SWAHT). 

However, this is also limiting for local experts because respondents need to be part of an 

organization that has been invited to be a member of SWAHT (e.g., trapper associations 

and rod and gun clubs). MacAulay also suggested that hunters can write a letter to the 

Minister of FLNRORD. For example, numerous letters were written to the minister about 

concerns of recreational snowmobilers having negative impacts on certain mountain goat 

populations within the Skeena Region. These letters were transferred down the line and a 
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study was undertaken on the issue (Blair and McQuaid, 2021). This process of writing a 

letter to the minister was seen to work in the context of lobbying the government on 

issues pertaining to wildlife conservation, but it does not directly apply to transferring 

local ecological knowledge as an effective component to management.  

Perhaps the most effective and easiest way to connect with FLNRORD is through 

direct contact with staff via phone or email. I have approached FLNRORD as a hunter 

and a researcher on separate occasions and all staff I contacted were helpful and easy to 

access. This ease of access to FLNRORD staff brings up an important statement made by 

one of the managers in response to hearing that some stakeholders do not feel engaged, 

“…for the people that don’t feel that they are being engaged, then they need to make 

extra effort to be engaged.” At least in my experience, contact was relatively easy with 

respect to myself making “…effort  to be engaged”.  

However, in the context of LEK, the view that it is up to the stakeholders to seek 

out the managers to provide information is problematic for a few reasons. First, 

researchers do not wait for data to present itself to them, nor is data collected purely 

based on who voices a concern. Local experts are not merely members of the public; they 

are people with a substantial amount of ecological knowledge. The data and insight into 

specific habitats and populations they can provide would help fill the many and 

expansive data gaps in BC’s mountain goat management system. Second, the concern 

that managers do not have the resources to include LEK is similarly problematic. LEK 

generally does not consume resources, but frees them (Berkes, 2018). Managers 

concerned with time and money can use LEK to help with more informed decision-
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making. The initial labour input — instructing managers on qualitative research design 

and implementation — pales in comparison to the data output over time. Applying LEK 

to management is not a political exercise of government officials appeasing the local 

populace; not a means to allow locals to feel engaged. It is a tried and true method of 

management that can help to fulfill the mandate of the BC government to conserve the 

province’s mountain goat populations. Considering multiple local population declines 

and threats from increasing resource development, backcountry recreation and climate 

change, applying LEK to management could be a critical move especially because it 

demands few resources in a time when FLNRORD has little.  

If government managers started incorporating LEK into their systems of mountain 

goat management, how can they effectively access it? Some attempts have already been 

made. For instance, Kriss described an attempt made by a FLNRORD biologist to access 

outfitter information on local populations by distributing forms to be filled out by them. 

According to Jex, this did not work because there were issues of trust between the 

outfitters and the BC government. However, outfit owner Lewis described that past 

generations of outfitters may have been more distant, but the current generation wishes to 

be more involved. Managers can recognize the failure of the institution to instill trust in 

the public and in hunters; engaging LEK has the double effect of gaining important 

insights and building stronger relationships with stakeholders. All outfitter participants in 

this project expressed sincere eagerness to contribute information for the management of 

mountain goats, even so far as offering their own aircraft to show FLNRORD biologists 

habitats and populations. As far as a means for FLNRORD and outfitters to connect, 
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Lewis suggested that a single phone call to each outfit owner at the end of every season 

from a FLNRORD representative would be an effective means to share information. 

When this idea was brought to Kriss, she agreed that it would be a viable means to gain 

invaluable information.  

There is a vast store of valuable ecological information that can be accessed and 

applied to management with minimal resource input and effort. Quite simply, 

connections between local experts and managers can be fostered and managers can solicit 

others who have intimate knowledge of mountain goat populations and habitats. The 

sourcing and application of LEK can become a foundational component of management 

by developing more meaningful relationships between local experts through direct 

contact. For example, if there is concern over a particular population, it could be part of 

the process to contact any respective local experts to request information. Proactive 

management could be practiced by fostering collaborations and relationships between 

management and those local experts who regularly frequent habitats (e.g., hunting 

guides) to monitor, record, and provide updated data.  

Hunter self-management is inhibited with the current management system.  

A particular issue with the current management system is that it inhibits hunter 

self-management with regards to harvesting. For instance, only the study area 

Kitsumkalum East was cited by local experts as areas of declines caused by over-hunting. 

However, calculations have found that other study areas, which were cited for causal 

factors other than overhunting, have been subject to high harvest intensity. Hunters do 

not have access to past harvest information (unless it’s a smaller degree from other local 
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hunters), therefore their ability to understand how much an area has been harvested is 

limited, which prevents them from self-regulation. Hunters are generally concerned for 

how much a population is harvested and I speculate that many would adjust their hunting 

locales if they had some type of information pertaining to the harvest intensities in the 

areas they hunt. However, a contradicting factor to this is that providing harvest amounts 

and locations puts local populations at risk of overharvest (See Chapter 2: Methods). 

Confidentiality of sensitive ecological entities is a vital component to environmental 

management. Still, research in how to enable hunter self-management, without putting 

local populations at risk, would be worthwhile endeavor to enhance conservation.  

Hunter perceptions of population stability with respect to harvest selection were 

inconsistent with findings from biological research. 

Results show that views on the harvest of senescent females differed between 

researchers and some hunter and outfitter participants. For instance, four hunter and 

outfitter participants stated they deemed it acceptable to harvest older nannies without 

kids (i.e., “dry nanny”) because, in their belief, the nanny has finished reproducing. Côté 

and Festa-Bianche contended that older nannies up to 14 years old can still reproduce and 

if they are observed without their young, they may have lost their kid that season or 

skipped reproduction that year. The researchers further argued that there is no one who 

can distinguish a nanny who is old enough to be sterile in the field — suggesting that 

there is no ethical way to harvest them. Arguments that female mountain goats reproduce 

until late in their lifespan are supported by numerous studies (e.g., Côté & Festa-

Bianchet, 2001; Baily, 1991). Furthermore, Côté and Festa-Bianche’s argument that from 
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a distance one cannot distinguish older females between those that reach 12 to 14 years, 

or older is sound because differences in horn morphology (the only potential identifying 

feature from a long distance) between older females is exceptionally minute. For 

instance, in a study at Caw Ridge, Alberta, 95% horn growth in mountain goats was 

achieved by four years (Côté, Festa-Bianchet, & Smith, 1998). While these arguments 

support claims that female mountain goats reproduce into late stages of life and that 

identifying sterile females in the field is unlikely, experienced hunters might reliably 

identify senescent and sterile females by monitoring the same individual over multiple 

seasons (See Female Mountain Goat Harvest in Chapter 3: Results).   

 Female harvest is still allowed by the BC government because a hunter can easily 

mistake a female for a male (FLNRORD, 2018). Still, the general position of BC 

managers towards female harvest is that it should be avoided (Ministry of Environment, 

2010; Hunting and Trapping Synopsis 2021–2022). Female harvest could be further 

reduced if knowledge of its effects were better disseminated to the public. For instance, 

the 2020–2022 Hunting and Trapping Synopsis (as well as previous versions) dedicates 

half a page to provide important information regarding female harvest of mountain goats. 

It also provides links to other resources, such as a video and a testing system to help 

hunters identify female mountain goats in the field (Alaska Department of Fish and 

Game, n.d). These efforts to disseminate information about the deleterious effects of 

nanny harvest are assumed to have had positive results (Kuzyk et al., 2012). However, 

even late within the historical harvest study period (1977-2018) female harvests have 

continued to occur  (e.g., 2 females were harvested in 2016 in study area 1.). It could be 
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potentially more effective if certain components of mountain goat biology were included 

in the BC Hunting and Trapping Synopsis such as:  

• A female who looks to be older and is without kids is not necessarily sterile. 

• A description of how old a female can be before reaching sterility. 

• The unlikelihood that a female will even survive to an age of infertility.  

• A description of how important older breeding females are to a population.  

 

Other views on harvest selection from the local experts and researchers were 

contradictory. Côté described why younger mountain goat males are the best for harvest 

selection (See Age Selection of Harvest in Chapter 3: Results). However, 55% (n=6) of 

hunter and outfitter participants targeted older males. One reason for this is that many 

hunters and outfitters believe that shooting the oldest male is the best for the stability of 

the population.  

Another reason for targeting of older mountain goat males is that success in sport 

hunting culture is often based on the size of the kill. Indeed, scoring systems exist which 

are based on the measurements of certain components of the harvested animal (mountain 

goat size records are based on a series of measurements on the animals’ horns). Sport 

hunters generally target older males because they usually have the biggest horns. All the 

participant outfitters targeted older males, which is not surprising because the clientele 

for outfitting generally hunt within the context of sport hunting (versus subsistence 

hunting). Therefore, there is not only an economic incentive from outfitters to support 
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harvesting older males to appease their clients, but also a cultural one based on the 

principles of sport hunting.  

If from a science perspective, targeting younger males is the best for the 

population, an exception to this would be targeting those males who are exceptionally old 

and near the end of their life cycle. Some might say it is not possible to accurately 

distinguish these types of animals in the field, but through continual observations of the 

same animal, over multiple seasons, outfitter C. Miller has in fact been able to find these 

animals (See Age Selection of Harvest in Chapter 3: Results).   

The contradictory views between the goals of trophy hunting and views based on 

biological research pertaining to male mountain goat harvest presents its own specific 

challenges. Further research into the topic could produce valuable results that could 

further enhance mountain goat conservation.  

The distinctions between the views of some local experts and biologists regarding 

female and age of male harvests highlights the need for streamlined communication 

which would be fostered by the application of LEK to management. However, 

discussions on the contradicting views between some local experts and researchers brings 

up another important topic. Throughout this study I have been arguing for the importance 

of ecological knowledge by local experts while describing that some of their perceptions 

of sustainable harvest selection are not accurate in respect to the findings from those 

biologists who specialize in mountain goat research (i.e., Côté and Festa-Bianche). 

Because of these contradictions, one may argue that I am contradicting myself by even 

calling the hunter and outfitter participants “experts”. However, such a contention implies 
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that only knowledge obtained through western scientific methods is valid and that other 

types of knowledge, even those that are empirically derived, are not. Ecological 

knowledge obtained through the paradigm of western science is one type of knowledge ̶ 

one that is of vital importance to environmental management. However, ecological 

knowledge obtained outside of the western scientific paradigm, but based on extensive 

experience and observation, is also vital and important. The local experts in this study are 

not scientists, but they have an exceptional amount of knowledge pertaining to specific 

habitats and local populations—knowledge that can be further applied to research and 

management. I can safely presume that no scientists have as in-depth of an understanding 

of the particular habitats and mountain goat populations that the participant local experts 

interact with. Therefore, referring to the participant hunters and outfitters as experts is 

certainly appropriate.  

 

Further Study of the Observed Population Declines in the Areas of Study Have 

Found that Historical Overharvest, Climate Change and Anthropogenic 

Disturbance Might be Primary Causal Factors. 

Interview participants observed population declines and described various 

contributing factors including predation, over-hunting, alpine recreation, and other factors 

related to climate change. Increased predation from wolves and cougars was cited as a 

causal factor for mountain goat declines in the Zymoetz River Valley, Grenville Channel 

and the southern portion of Lewis’s tenure. This localized and specific information is 

important for managers who do not frequent these areas where mountain goat populations 
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have been on an apparently continuous decline since 2012. Predator sign is generally 

difficult to detect from arial surveys (general method of mountain goat population survey 

used by government managers); however, being ground based, local experts can readily 

detect predator presence in various ways (e.g., scat, prints). In general, provincial wildlife 

biologists’ management purview includes wide-ranging terrain that they cannot frequent 

or ground-truth on the same scale as hunters. As a result, it is challenging for managers to 

ascertain specific or direct cause(s) of declines, like predation spikes or cycles.  

Results indicate that anthropogenic disturbance is a potential threat to mountain 

goats in some of the study areas. If not managed effectively, anthropogenic activity 

within or near mountain goat habitat can be a significant threat to mountain goats and 

within the Skeena Region, it has been on the rise. For instance, since the early 2000’s, the 

greater Terrace area has become a destination for backcountry skiing, snowmobiling, 

ATV’ing, climbing, hiking, and alpine mountain biking is starting to grow in popularity. 

In addition, in the last two decades, a third wave of intensive logging in the Skeena and a 

new oil and gas boom have increased industrial land-use.  

Areas of recreation within mountain goat habitat (snowmobiling, backcountry 

skiing, hiking etc.) are often constructed by locals outside of any management purview 

who know little about the potential effects of their activities on wildlife. Technological 

advancements in motorized equipment such as snowmobiles have allowed people to 

access steeper terrain and travel farther distances, increasing the likelihood of 

encroachment into goat habitat.  
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Study areas for Mount McKendrick and Kitsumkalum East are popular recreation 

sites for winter motorized recreation. Snowmobiling has the potential to impact mountain 

goats because it can induce alarm responses that can affect immune and reproduction 

systems, prevent feeding, and force goats to flee into escape terrain which not only 

exposes them to fatal falls, but is generally more exposed to avalanches and rock fall 

(Joslin, 1980; Joslin and Youmans, 1999; Oliff et al., 1999 as cited in Boyd, 2020). In 

addition, packed snowmobile trails have been cited as a concern because they may 

provide easy access for predators to get to mountain goat and mountain caribou winter 

ranges (Kinley, 2008). As observed by Easterday on Mt. McKendrick, snowmobilers will 

pass directly through mountain goat winter habitat and impede feeding patterns, as well 

as causing them to flee to their escape terrain. According to the ungulate winter range 

(UWR) provided by the BC Geographic Warehouse (2020), mountain goat winter range 

on Wesatch Mountain (study area Kitsumkalum East A) is not within the direct vicinity 

of snowmobile activity. However, UWR’s do not always depict all mountain goat winter 

range and sledding activity on the northeastern glades could be affecting those mountain 

goats wintering on the southern slopes of adjacent Mount Couture.  

Winter motorized access is a particular concern for interior mountain goat 

populations, such as those within the Buckley Valley study area, because much of their 

their wintering habitat is in the alpine which sledders frequent (Blair & McQuaid, 2021). 

Generally, snowmobiling may not be as detrimental to coastal mountain goats because 

they mostly winter below or near treeline in steep terrain where it is unlikely sledders 

could access. However, another factor for coastal mountain goats is their propensity to 
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travel to higher elevations to feed on the shallow, wind scoured slopes during the late 

winter when the deep snowpack within their normal wintering ranges inhibits their 

feeding. This could present an issue if snowmobiling activity encroaches on these critical 

areas of feeding. I know of no in-depth study on the movement patterns of coastal 

mountain goats during the late winter, therefore I have little understanding of its 

frequency. However, late winter is an especially vulnerable time for mountain goats 

(Poole et al., 2009; Wilson, 2009) and any disruptions or preventions to these upper-

elevation feeding grounds, especially after expending so much energy to access them 

from their lower elevation winter ranges, could be exceptionally damaging. However, if 

mountain goats are feeding in the alpine during the winter, it is generally on wind-

scoured slopes while snowmobilers generally look for areas that have a deeper snowpack. 

Still, while in some areas a snowmobiler may not pass directly over feeding grounds, 

because the snowpack is too shallow, it is still probable that they could operate close 

enough to feeding grounds to prevent mountain goats from accessing them.  

Local experts are particularly useful with respect to understanding coastal 

mountain goats usage of high elevation feeding areas in late winter. Hunters and outfitters 

hunt in the late winter, and they commonly observe coastal mountain goats traveling to 

high elevations. Local experts know of the locations, frequency, timing, demographics of 

individual actors, as well as possible proximity of anthropogenic disturbance to these 

important feeding areas. This knowledge could be critical to management for conserving 

local populations in a time when anthropogenic activity is on the rise. Government efforts 

are being made to mitigate motorized disturbance to mountain goats, particularly within 
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the Bulkley Valley area, such as the Netazul Mountain closure to motorized activity. 

Additionally, FLNRORD is currently (2020–2021) overseeing research (i.e., South 

Skeena Motorized Access Management for Mountain Goats) on motorized disturbance to 

mountain goats within the Bulkley Region and local knowledge holders are a critical 

component to accessing needed information. For instance, it is the locals who provided 

the information on the motorized recreation zones and their access points. Locals in the 

Bulkley Valley also provided some of the information pertaining to mountain goat 

wintering zones. This usage of local knowledge as a fundamental component of 

management is a prime example of its importance, and approaches to sourcing it can be 

further developed and fostered.  

Depending on the circumstance, not all anthropogenic activity is a major concern 

for mountain goats. For instance, during the winter and spring, mountain goats can be 

observed on the rocky crags that overlook Highway 16 on the west side of the mouth of 

the Exchamsiks River.  Studies have shown that mountain goats can habituate to 

consistent levels of road traffic and noise but disturbances of high intensity or 

unpredictability (e.g., heavy traffic or downshifting) can elicit responses in mountain 

goats that are potentially damaging, such as temporal shifts in habitat use and flight 

behavior (Pedevillano & Wright, 1987; Singer & Doherty, 1985). However, highway 

traffic noise in the Exchamsiks River area of Highway 16 is consistent but relatively 

minimal and thought to have low impacts on goats.  

Increases in non-motorized anthropogenic activity (e.g., hiking and mountain 

biking) within alpine environments in the Skeena Region, near or within mountain goat 



LOCAL ECOLOGICAL KNOWLEDGE OF MOUNTAIN GOATS IN THE SKEENA 
REGION OF BRITISH COLUMBIA AND ITS IMPORTANCE TO WILDLIFE 
MANAGEMENT 

 

194 

habitat, is a growing concern. Some research has shown that mountain goats are not 

disturbed by humans on foot who conduct themselves in a predictable manner 

(Pedevillano and Wright, 1987, Penner, 1988), but recent research has also shown that 

mountain goats can still exhibit negative responses to non motorized human presence 

(Markegard, 2014). Furthermore, Sarmento and Berger (2017) observed that while 

human presence increases vigilance, reduces groups size, influences the use of escape 

terrain and limits access to naturally occurring minerals, human presence also can 

negatively alter how the ungulate avoid predators. Some research has shown that hikers 

and bikers can have a negative effect on wildlife such as bison, mule deer and antelope 

(Taylor and Knight, 2003) and humans on foot have been observed to be “…far more 

evocative…” to ungulates than those on motorized vehicles (Stankowich, 2008, p. 2116). 

Easterday observed that hikers on Hudson Bay Mountain have had some effect on the 

local mountain goat population (See Observations of Mountain Goat Populations 

Declines and Potential Explanatory Factors in Chapter 3: Results). Kitsumkalum East is 

also frequented by hikers and mountain bikers, and while it does not receive the high 

numbers of recreational users that Hudson Bay Mountain does, it is still an area of 

concern. Construction of mountain biking infrastructure (trails) is scheduled for alpine 

areas on Maroon Mountain (Kitsumkalum East) and depending on multiple factors, trails 

could present a disturbance to the already stressed mountain goat population.    

The continual expansion of access routes for recreation not only heightens the 

potential for anthropogenic disturbance, but also for hunter access. Entry points to 

mountain goat habitat are a fundamental component of the repertoire of local expert 
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knowledge and its importance cannot be overlooked. For instance, for the maintenance of 

local populations within his tenure and to maintain the economic profitability of his 

business, outfitter Lewis purposely keeps many of the trails and old forest service roads 

he uses overgrown to inhibit access from other hunters, even though it makes his guided 

hunts more difficult. For managers, knowledge of access points is vital for decisions 

related to harvest allotments and areas of potential disturbance. Again, local experts that 

use and maintain these access points, could provide yet another important data set for 

managers to consider for harvest regulations and monitoring for disturbance.   

Overharvest 

Results indicate that high harvest intensities of the past may still be impacting 

mountain goat populations in many of the study sites, and data for historical abundances 

is poor which may produce shifting baseline syndromes in management contexts (Soga 

and Gaston, 2018). Mountain goat population dynamics are complex and are impacted by 

multiple factors at multiple temporal scales (Côté & Festa-Bianchet, 2008). The effects of 

high harvest intensity are amplified by climate change, predation, anthropogenic 

disturbance, as well as disease and harsh winters. Still, harvest intensity is a significant 

factor for declines in mountain goat populations because mountain goats are, compared to 

other mammals, particularly sensitive to harvest (Côté & Festa-Bianchet, 2008). The 

historical periods of high harvest intensity reflect certain failures in the management 

system that are based on lack of population data and the reactionary harvest management 

system. This issue was explained in detail by Outfitter Milligan (See Local Expert and 

Manager Relationships in Chapter 3: Results) whose concerns reflect the calculations 
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shown in this study — multiple years within many study sites have been found to have 

exceptionally high harvests (with excessive percentages of them being female). 

Notwithstanding other causal factors such as climate change, predation, winter mortality, 

disease and anthropogenic disturbance, overharvest looks to be a significant and 

potentially primary factor for declines in these areas. Even if rates have since reduced, the 

historical effects from overharvest could still be a determining factor for the declines. The 

issues that Milligan describes in the risk of harvest allocations could at least be partially 

mitigated by applying LEK to the decision-making process.  

Further to the detrimental effects of over harvest to mountain goat populations, 

researcher S. Côté stated,  

“We’ve demonstrated that several times…they [mountain goats] are very 
sensitive to hunting and you don’t need many animals to be harvested to be harmful for 
the population… if you have anything [population] below 100 goats, you should not be 
harvesting anyway because the population is not going to be stable…”  

 
In BC, populations below 100 are open to harvest, but none are below 50 

(Ministry of Environment, 2010). S. Côté described the relatively stringent harvest 

policies in Alberta and compared to those in BC:  

…it's a very slim the chances you ever get ….to hunt a goat [in Alberta] 
…obviously, the situation is different in BC, and I don't know as much [about] the 
situation in BC as in Alberta. In Alberta, it's [management is] fine because there's only a 
few animals harvested, and if a female is harvested, the area will be closed for two years 
after that. And we only harvest the population that can be harvested. In BC, there is a lot 
less information about the population… a lot of them are remote, and I'm quite confident 
to say that some of these populations are probably over-exploited. 

 
 

Côté’s statement that some mountain goat populations in BC are probably over-

exploited has merit when considering the high historical harvest rates and overharvest of 
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females found in this study. Côté mentioned that if a female is harvested in Alberta, that 

hunting will shut down in the zone for two years. BC management policies towards 

female harvest is more relaxed. It allows a certain number of females to be harvested in a 

defined area (i.e., management unit and/or limited entry hunting zone) which is based on 

the predicted size of the local population.  

When comparing management policies between provinces, there are many 

differences between mountain goat populations in BC and Alberta such as population 

sizes, predominance of interior verses coastal ecotypes, anthropogenic distributions and 

concentration and biogeographical distinctions in landscape. Still, female harvest has 

been historically high in this project’s area of study. However, according to the results of 

this study, female harvest in all the study areas has been reduced, which is likely related 

to FLNRORD’s efforts to educate hunters on the importance of refraining from female 

mountain goat harvest (Ministry of Environment, 2010). Female mountain goat harvest is 

still common, however, and it is likely contributing to population declines. Further 

coordination between stakeholders and managers is key to mitigating this issue.  

The MAHR (harvest management criteria currently used by FLNRORD) was 

designed to be used on populations that were surveyed every five years (Ministry of 

Environment, 2010). However, this has not occurred for many of the areas of study (some 

have not ever been surveyed. See Figure 15). Managers use past harvests to determine 

future allocations, but without reasonably consistent field data, local populations are 

continually at risk from overharvest. The Skeena Region is exceptionally large, and given 

the limited resources to managers, it is understandable that such local-scale data 
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collection is a challenge. Again, my results indicate that a significant amount of local 

expert knowledge and empirical data can be utilized to help fill the wide gaps of 

ecological knowledge within managerial systems.    

Winter mortality 

An important factor for declines in some mountain goat populations is winter 

mortality. Out of all the seasons, winter has the highest effect on the survival of mountain 

goats (White et al, 2011) and late winter mortality is said to be the most significant cause 

for natural deaths among ungulates (Côté & Festa-Bianchet, 2003). One particular winter 

within the Skeena Region, which roughly coincides at the start of when some local 

experts started to observe declines (i.e., Milligan and Smith’s observations of declines in 

the Kitsumkalum East study area started approximately 2014–2015), was the winter of 

2015 when, during the month of February, 151cm of snow fell over two days in the 

Skeena region. This event may have contributed to significant winter mortality. However, 

mountain goat populations have been surviving harsh winters for millennia and the winter 

of 2015 is not a special case. Harsh winters undoubtedly have an impact on populations, 

but they must be considered alongside other damaging factors, such as anthropogenic 

disturbances, climate change and overharvesting, where natural impacts compound or are 

exacerbated by anthropogenic ones.  

Climate change 

While this study did not include comprehensive research on how or if climate 

change is affecting mountain goats in the study areas, results indicate that it is an 

increasing concern.  In relation to weather, climate change and associated factors such as 
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depleted snowpacks, were mentioned numerous times throughout the study as potential 

factors contributing to mountain goat population declines in the Skeena region. For 

instance, FLNRORD species lead MacAulay perceived a general decline in mountain 

goat populations, which she attributed to climate change. Factors relating to climate 

change have also been noted by FLNRORD biologists Kistowska, and three outfitters 

Lewis, Anonymous 1 and Milligan. Kistowska described how pine beetle infestations 

impact forest cover (arguably exacerbated by climate change. (See Williams & Leibhold, 

2002; Mitton & Ferrenberg, 2012) which then potentially leads to increased predation on 

mountain goats. The three outfitters (Lewis, Anonymous 1 and Milligan) have observed a 

significant reduction in annual snowpack within their tenure and have seen declines in 

mountain goat populations to coincide with it. In fact, Lewis and Anonymous 1 have 

observed declines in sections of their tenure with elevations at lower habitat, while those 

sections of their tenure that are higher still hold stable mountain goat populations (Figure 

21).  

In consideration of the findings in this thesis and research by White et al., (2017), 

mountain goat habitat that is relatively lower in elevation may be more susceptible to the 

affects of climate change that contribute to population decline or extinction. This is 

plausible because an increase in summer temperatures caused by climate change is the 

causal factor for the habitat change (White et al., 2017) that would presumably be more 

significant at lower elevations. When considering the results of this thesis, if lower 

elevation habitats were more susceptible to the affects of climate change, certain factors 

need to be considered. For instance, out of all the study areas, four had less than 10% 
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distributions of landscape over 1200 meters (Grenville Channel 1–3, and the total south 

portion of Lewis’s tenure. See Table 14). However, the rest had relatively high 

distributions of landscapes that are >1200 m but still experienced declines. While this 

may seem to contradict speculations that elevation is a factor for population stability, the 

other causal factors for declines need to be considered. For instance, some of the study 

areas have high harvest intensities or degrees of anthropogenic disturbance with 

relatively high predominance’s of elevations >1200 meters, while other study areas have 

low harvest intensities with a low predominance of elevations >1200 meters. For those 

study areas that have a relatively low distribution of higher elevations and minimal 

number of harvests (as well as other anthropogenic disturbances), it may be possible to 

isolate climate change as a viable factor for declines. However, for the other areas with 

lower elevation distributions that have relatively high harvest rates, determining if 

climate change is a factor for the declines might be difficult.   

An important point to consider is that these observations relating to climate 

change and their effects on mountain goat populations came from multiple contexts 

including scientific research, as well as LEK, and concerns about it were also expressed 

by managerial representatives. For instance, researcher White has conducted valuable 

research on the subject (White et al., 2017). Additionally, local experts, such as the three 

outfitters (Lewis, Anonymous 1 and Milligan) provided vital contributions, as was 

exemplified by their repeated observations of the associated changes in specific parts of 

their frequented landscapes (i.e., lower elevations) alongside observations of mountain 

goat population declines. As well, FLNRORD representatives MacAulay and Kistowsta 
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noted the relevance of the effects that climate change has and will have on mountain 

goats. This consensus between science, LEK and management strengthens the notion that 

climate change is an important factor towards mountain goat population stability.  

Another important benefit of LEK is that local experts observe areas outside of 

the view of wildlife management. For instance, mountain goat population declines 

observed by local experts were in many of the study areas outside of FLNRORD’s 

purview. For instance, no inventories have been conducted for Kitsumkalum East and 

Exchamsiks study areas (however, FLNRORD has noted concern for these areas and are 

planning surveys. See FLNRORD, 2018). Except for the Foch Gilltoyees Park (Ministry 

of Environment, 2006), FLNRORD has no inventory for the Grenville Channel study 

area and no surveys have been conducted within the South portion of Lewis’s tenure.   

Chapter 5: Conclusions and Recommendations 

Numerous findings pertaining to the Skeena Region’s mountain goats, provide 

important contributing information towards wildlife conservation and management. For 

instance, I have found that local experts can make important empirical observations about 

mountain goat population characteristics (e.g., density & recruitment), continually over 

significant periods of time and make reliable assertions of population declines. Research 

on the project’s areas of study have found that anthropogenic disturbances and historical 

high harvests may be significant, if not primary, causal factors for most of the areas of 

decline. Additionally, important observations from local experts contribute to the 

continuing concern that climate change poses a significant threat to mountain goat 

population stability. However, certain views of local experts and researchers regarding 
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mountain goat harvest selection were not in agreement. Also, while keeping particular 

components of harvest data away from public view is important for the protection of local 

populations, it also prevents hunters from self-managing. Finally, in consideration of the 

statements by managers and provincial government literature that a lack of inventory is a 

prime threat to mountain goat populations, a significant amount of ecological data is 

available to help mitigate this in the form of LEK.  

This research project was undertaken with the objective to determine the extent of 

local ecological knowledge of mountain goats in the Skeena Region and its significance 

to the management of the species. In consideration of the observations of population 

declines within multiple areas throughout the Skeena Region, and the minimal amount of 

ecological knowledge available to management, LEK can be an important contribution to 

the conservation of mountain goats. My findings show that LEK of mountain goats in the 

Skeena Region could be a useful and effective source of ecological information; I also 

provide a compelling argument that LEK can be sourced by managerial entities and 

collaborations with its proponents developed. These collaborations, and an increase in the 

dissemination of information pertaining to mountain goat biology, can also help lessen 

the discrepancies between what hunters perceive as sustainable harvest selection and 

findings based on mountain goat biology. Additionally, while the current management 

system inhibits hunter self-management, research can be conducted in ways to improve 

this without putting local mountain goat populations at risk. Finally, the areas of this 

projects study, within which mountain goat declines have been observed, could be further 
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examined by managers with consideration of the effects of historical high harvests, 

anthropogenic disturbance and the effects of climate change.  

This research was focused on a single species and region which analysed specific 

methods of wildlife management. These methods could also be applied to broader 

paradigm of wildlife management, which would include a variety of  species and habitats. 

Most notably, the process of determining viable LEK and its integration into management 

systems would bolster conservation efforts for any species and region. Additionally, 

applying LEK in this broader context would strengthen the relationships between users 

and managers across a multitude of spheres related to conservation which would not only 

foster the transfer of valuable ecological knowledge but would further expand and 

develop sustainable practices.   

Recommendations 

The following are recommendations to the Ministry of Forests, Lands, Natural 

Resource Operations and Rural Development regarding the management of mountain 

goats within the Skeena Region of BC:  

• Consultation with local experts to become part of the systematic processes for 

management–LEK to become an integral component of decision-making pertaining to 

specific mountain goat habitats and populations. Currently, there are no systems in 

place to apply LEK to mountain goat conservation, but populations could be 

preserved and even strengthened if it was integrated as a defined component of the 

managerial structure.   
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• Develop pathways of continual consultation with local experts (e.g., phone call to 

outfit owners at the end of every hunting season). Being that the source of LEK is 

through the local experts, relationships need to be developed between them and 

managers. This creates bonds based on trust, which will not only enable information 

sharing, but weaken the sense of a hierarchically framed management structure (i.e., 

managers dictating hunters) to one based on a communal concern for the Skeena 

Regions wildlife.  

• I recommend further research into how hunter-self-management can be enabled by 

the dissemination of past harvest intensity, without posing a threat to local 

populations. In this study, participants had no knowledge of the degree of past 

harvests within the locals they frequent, which prevented them from understanding 

the effects of their hunting activities on the respective populations. The current 

system leaves all the control to managers and forces hunters blindly rely on set 

policies, while inhibiting them to make informed decisions.  

• Research recommended into how to remove the discrepancies between hunter 

selection (e.g., female harvest) and findings based on biological research.  The 

understandings of harvest selection by local experts are based on what they observe 

from their extensive time in the field. In a research context (e.g., studies at Caw 

Ridge, Alberta by Steeve Côte), scientists also spend a significant amount of time in 

the field observing mountain goats in a systematic way. The views of both local 

experts and scientists have significant effects on wildlife conservation and 
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contradictions pertaining to important factors of harvest selection can have negative 

impacts to harvest rates and policy development.   

• I recommend further research for the observed declines in the study areas and the 

potential causal factors (i.e., high historic harvest intensities, climate change, 

predation, and anthropogenic disturbance). The information provided by the local 

experts in this study was sourced through empirical means and their observations 

stand to rational skepticism. This is not only a legitimate indication of declines, but 

also important ecological data that could significantly improve conservation of 

mountain goat populations in the Skeena Region of B.C.  
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Appendix A: Interview Consent Form 

Verbal Consent Form  
Gary McQuaid 
Royal Roads University 
 
Summary of Project 
This is a research project for my Master’s thesis at Royal Roads University, which is 
studying the cultural components of mountain goat harvest to potentially inform future 
management practices and promote the cultural importance of mountain goat harvest in 
the Skeena Region I am interviewing selected hunters and managers about mountain goat 
management and hunting in Northwest BC. I am inviting you to participate as an 
interviewee, with the potential for follow up interviews. As a participant in this research 
you will be asked about harvest practices and beliefs about mountain goats, with the 
potential that what you say will be published. 
 
Do you consent to being interviewed Y/N? 
 
Do you consent to have this interview audio recorded (Recordings will be kept under the 
care of Gary McQuaid)?  Y/N? 
 
Option for Anonymity 
Do you wish to have your name anonymized? (Y/N) 
If no: Can I have your full name, age, and occupation?  
Interview Data Usage and Storage 
Our conversation will be used for my masters research project, but also, if you approve, 
for future research. Interviews will be transcribed and stored under my care.  
  
Do you consent to having this interview used for potential future research projects Y/N? 
 
Potential Harm 
I foresee no potential harm occurring from this project. 
Free/Prior/Informed Consent  
You have every right, during and after this interview to retract anything you say without 
explanation or complaint. However, once this current project and other potential future 
projects are published, withdrawal will not be possible.  If, at any point, you would like to 
remove your name or what you say from the project, please contact me and/or my 
supervisor, Dr. Chelsey G. Armstrong.  
Do you have any questions before we proceed? 
 
 
 
Contact Information [personal contact information removed for publication] 
Gary McQuaid                       Dr. Chelsey Geralda Armstrong          Rick Kool 
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Royal Roads University         Smithsonian Institution                       Royal Roads 
University  
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Appendix B: Interview Questions for FLNRORD 

 
1. How long have you been working with MOE?  

2. How long in each position/division they name  

3. How long have you been working directly with mountain goats or in the 

north?  

4. What is your purview in regards to mountain goat management? (i.e., review 

development permits, do field work, etc).  

5. What is your mandate for mountain goat management in BC? In the Skeena?  

 6. Do you think the mountain goats in the Skeena Region are generally stable/ 

healthy?  

a. What should be the benchmark of Mt Goat stability in the Skeena 

Region?  

b. What do you think are some of the major threats to mountain goats?  

c.  

6. A big trend in conservation biology these days is to prioritize species for 

conservation. Where do you think mountain goats are on that list?  

a. What ecosystem services do Goats provide  

b. What ecosystem functions to goats provide  

 

6. If you had unlimited resources, what would be an ideal mountain goat 

management plan? 
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a. What legislation would you like to see?  

b. What sort of work would you like to see on the ground?  

7. What are the present barriers to this ideal management plan?  

8. There have been a few surveys conducted with Outfitters and hunters in the 

Skeena Region who have noticed a significant decline in the amount of goats 

they encounter and see?  

a. Does this correlate with any of your observations/ findings ?  

b. What are other variables / subjectivity that could effect these 

observations?  

c. Do you consider this data useful for management? Why? Why not?  

d. What are some challenges to using hunters/outfitters observations? 

Specifically:  

i. Scientific challenges 

ii. Logistical challenges 

9.  In the 2007 Harvest Strategy Guide for the Skeena, it said:  

a. Most areas lack data to track populations 

b. And more populations haven’t been inventoried  

10. Its common in wildlife ecology to never get full coverage of a studied or 

monitored species, but do you think this is a significant issue for goats in the 

region?  Or are their enough sub-populations being studied to make up for 

these gaps?  

11. What other reasons can you think of for these gaps? 
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13. How could you SPECIFICALLY imagine hunters/outfitters helping to fill these gaps?  

14. Overall, do you think MOE managers generally value hunters/stakeholders 

observations? Why or Why not?  

a. If they say no, then let it go. If they yes, then: I have spoken with a 

variety of hunters and outfitters, who say that their experience and 

skills are not being used by the MOE. What do you think about that?  
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Appendix C: Researcher Interview Questions  

A) Personal Experience  

7. How long have you been conducting research on mountain goats?  

8. Where was/is your fieldwork primarily focused?  

9. What do you think is your biggest contribution to our understanding of 

mountain ecology, physiology, or even management?  

B) Population Research 

1. What do you think are some of the major threats to mountain goats in North 

America?  

2. How do you define a “stable” or “healthy” mountain goat herd/population? And 

how has that definition changed for you over time?  

3. How do you measure stability/health of a population/herd?  

a. Do you think Prov/Fed definitions and measures of stability/health are 

useful or impactful 

4. Mountain goat management in BC, at least with respect to the Canadian 

government, has to varying degrees been occurring since the early 20th century, 

there have still been declines in some areas. Why do you think “management” 

isn’t working in some regions?  

5. If you had unlimited resources, what would an ideal Mountain Goat 

management strategy look like?  

a. On the ground?  

b. At higher management levels?  
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6. How do you feel about the Mountain Goat hunting industry in British 

Columbia/Canada? What are you biggest concerns – if any – with hunting laws 

and regulations?  

7. As you probably know, over the last decade resource managers have begun 

including local and Indigenous observations and knowledge systems in 

management plans.  

a. Do you consider data or knowledge from outfitters or hunters useful 

for management or research? Why? Why not? 

b. Have you ever consulted or worked with hunters/ outfitters in your 

research?  

i. If yes… 

1. What were some specific challenges to working with 

them?  

2. Specific Benefits  

C. My Research on Management  

8. I have spoken to hunters/outfitters who have seen significant declines in 

mountain goats in areas with high helicopter traffic. I have also read that the 

effects of helicopter traffic on goats is conflated (I.e., doesn’t effect goats as 

much as we think). Where do you sit on this debate?  

 

9. A number of my interview participants who have noticed a significant decline 

in the amount of goats they encounter and see?  
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a. Can you comment on any benefits or limitations to these types of 

observations?  

10. I have spoken with some guides who have a significant amount of experience (a 

couple with over a 100 mountain goat hunts under their belt. One with 300). 

Can you think of specific methods or approaches in which this type of 

experience could be sourced for research or management?  

11. From the hunters and outfitters I have interviewed, I have noticed a wide 

variability in harvest selection:  

a. Some target the oldest Billy they can find.  

b. Others target young Billy’s.  

c. Some say that its ok to harvest old, “dry” nannies.  

d. Some even say that it is ok to harvest nannies all together.  

In your opinion, in a ecological/biological context, what is your opinion of the 

best demographic to target?  

12. Has there been much research in female selectivity of males? 

13. What are other variables (i.e., subjectivity, biases etc.) that could affect any 

data/knowledge obtained from outfitters and stakeholders?  

14. Any other challenges to incorporating knowledge and observations of hunters 

and outfitters  
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Appendix D: Hunter/Guide Interview Questions 

Background 

1. Age? 

2. Where were you born?        

3. Occupation? 

Broad 

1. What is one of your most memorable experiences with mountain goats?  

2. How did you learn to hunt? 

a. Did you learn from family? 

b. Does anyone else in your family hunt? 

a. Have you taught anyone?  

i. (Do they have kids) Would or have you taken your kids on goat 

hunts?  

3. How long have you been hunting/guiding mountain goats?  

a. How many mountain goat hunts have you participated in? 

b. When’s the last time you harvested one? 

c. Between the first time your harvested goats and now, have you noticed 

anything different?  

i. In their habitat 

ii. In their numbers 

iii. In their demographics?  

4. Where are your favourite places to hunt for goats?  
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a. Follow-up 1: Geographically (e.g., regions, zones, ridges, mountains, 

ranges, valleys) 

b. Follow-up 2: Ecologically 

i. Winter habitat? 

1. What attributes of winter habitat do you prefer?  

 

ii. Summer habitat?    

1. What attributes of summer habitat do you prefer? 

c. Follow-up 3: Access (near roads, your Wilp territory?)  

5. Have you ever had any scary, tough experiences? Like problems packing out?  

6. Do you process most of the goat on the spot?  

a. Debone the meat on site? 

7. What portions of the animal do you take? 

a. Meat: for and hind quarters, back loins? 

b. Organs? 

c. Hide? 

d. Horns? 

e. Bones/skull? 

8. What % of the animal do you take? 

9. Do you take “trophy” photos of yourself and the animal after it has been 

harvested? 

10. What age or size of goat do you prefer?  
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11. Do you avoid females? 

a. Are you determined to not shoot a nanny, even if the nanny seemed “dry”, 

and going home empty handed.  

12. Do you hunt with a bow or rifle? 

a. If both, what percentage do you hunt with a bow? 

13. What’s a comfortable range for you to shoot (with bow or rifle)? 

14. Have you ever had difficulty retrieving a goat?  

15. What % of your hunts resulted in harvest of a mountain goat? 

16. Have you ever hunted alone? 

a. What % of your hunts have been solo? 

17. Are you interested in the goat’s health upon harvest?  

a. Do you monitor or take note of any indicators on a harvested goat to 

determine its health (e.g., dental condition, fat content).  

b. What would be the % of goats you seen to healthy?  

18. Do you take note of goats you see (but not harvest)  ?  

a. If so, do you make judgements on how the animals are doing?   

i. Do you keep track of demographics (e.g., nanny/kid ratio)  

ii. What would lead you to think the goat or goats are doing well? 

iii. Of all the goat populations you have viewed, what % would you 

deem as doing well?  

19. What do you do with your goats?  

a. Foods: canning, aging, 
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i. Tallow usage 

b. Trophy mounts 

c. Hide usage 

d. Art 

20. Any systems of sharing?  

21. Do you speak with other hunters in your community about hunting? 

a. What areas to harvest? 

b. Areas that might have had too much pressure? 

c. Other management topics? 

22. How many other hunters do you know?  

23. When you see access to habitat open up, via trails, or logging roads, do you get 

concerned?  

24. Have you seen industry affect mountain goats (e.g., helicopters, pipelines, 

forestry, and snowmobiling, back country recreation in general).  

25. Have you seen any areas affected or suspect so, by overhunting or back country 

recreation? 

26. What do you think is the largest threat to mountain goats? 

27. Witness any poaching?  

28. Are there hunting strategies that you think are poor?  

29. What do you define as some “Best Practices” for hunting?  

a. What percentage of hunters that you see or know operate by these best 

practices?  
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30. What do you know about current management practices? Are you confident 

with how much you know? 

31. From what you do know, how do you feel about current management with 

regards to allowances?   

a. What changes would you make?  

32. On a scale of 1-5 how do you think BC managers are doing for the Skeena 

Region? 

33. What do you think of the current status of mountain goats in the Skeena region?  

b. [They shut down the Copper River North a few years back.] 

c.  [Moe states that some populations have been extirpated.]  

d. [In a Provincial context, their conservation status went from Yellow 

(apparently secure) to Blue ((special concern).] 

34. First Nations manage their own hunting and are not under the MOE’s 

management regime. How do you feel about this?  

35. Have you or would you be amenable to, reporting negative conditions (e.g., 

poaching, low populations, disease, low nanny/kid ratio).  

36.  (for guides) Can you explain how you keep track of harvested goats in open 

regions?  

37.  (for guides) Do you receive pressure from clients to allow them to shoot 

nannies? Does the partiality for this vary with rifle hunters to bow hunters? 

a. In the case of shooting young or old goats, does the partiality for this vary 

with rifle to bow hunters? 
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38. Guides hunter questions: 

a. Where do you’re hunters come from? Percentage?  

b. What percentage of clients are returning?  

c. What percentage of clients take the meat?  
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Appendix E: First Nation Hunter Interview Questions 

Background 

1. Name 

2. Age? 

3. Where are you from?  

4. Waap/Wilp 

5. Occupation 

39. What is one of your most memorable experiences with mountain goats?  

40. How did you learn to hunt? 

a. Did you learn from family? 

b. Does anyone else in your family hunt? 

b. Have you taught anyone?  

i. (Do they have kids) Would or have you taken your kids on goat 

hunts?  

41. How long have you been hunting/guiding mountain goats?  

a. How many mountain goat hunts have you participated in? 

b. When’s the last time you harvested one? 

c. Between the first time your harvested goats and now, have you noticed 

anything different?  

i. In their habitat 

ii. In their numbers 

iii. In their demographics?  
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42. Where are your favourite places to hunt for goats?  

a. Follow-up 1: Geographically (e.g., regions, zones, ridges, mountains, 

ranges, valleys) 

b. Follow-up 2: Ecologically 

i. Winter habitat? 

1. What attributes of winter habitat do you prefer?  

 

ii. Summer habitat?    

1. What attributes of summer habitat do you prefer? 

c. Follow-up 3: Access (near roads, your Wilp territory?)  

43. Have you ever had any scary, tough experiences? Like problems packing out?  

44. Do you process most of the goat on the spot?  

a. Debone the meat on site? 

45. What portions of the animal do you take? 

a. Meat: for and hind quarters, back loins? 

b. Organs? 

c. Hide? 

d. Horns? 

e. Bones/skull? 

46. What % of the animal do you take? 

47. What do you do with your goats?  

a. Foods: canning, aging, 
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i. Tallow usage 

b. Trophy mounts 

c. Hide usage 

d. Art  

48. Do you take “trophy” photos of yourself and the animal after it has been 

harvested? 

49. What age or size of goat do you prefer?  

50. Do you avoid females? 

a. Are you determined to not shoot a nanny, even if the nanny seemed “dry”, 

and going home empty handed.  

51. Do you hunt with a bow or rifle? 

a. If both, what percentage do you hunt with a bow? 

52. What’s a comfortable range for you to shoot (with bow or rifle)? 

53. Have you ever had difficulty retrieving a goat?  

54. What % of your hunts resulted in harvest of a mountain goat? 

55. Have you ever hunted alone? 

a. What % of your hunts have been solo? 

56. Are you interested in the goat’s health upon harvest?  

a. Do you monitor or take note of any indicators on a harvested goat to 

determine its health (e.g., dental condition, fat content).  

b. What would be the % of goats you seen to healthy?  

57. Do you take note of goats you see (but not harvest)  ?  
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a. If so, do you make judgements on how the animals are doing?   

i. Do you keep track of demographics (e.g., nanny/kid ratio)  

ii. What would lead you to think the goat or goats are doing well? 

iii. Of all the goat populations you have viewed, what % would you 

deem as doing well?  

58. Do you speak with other hunters in your community about hunting? 

a. What areas to harvest? 

b. Areas that might have had too much pressure? 

c. Other management topics? 

59. Sharing systems?  

60. How many other hunters do you know?  

61. When you see access to habitat open up, via trails, or logging roads, do you get 

concerned?  

62. Have you seen industry affect mountain goats (e.g., helicopters, pipelines, 

forestry, and snowmobiling, back country recreation in general).  

63. Have you seen any areas affected or suspect so, by overhunting or back country 

recreation? 

64. What do you think is the largest threat to mountain goats? 

65. Are there hunting strategies that you think are poor?  

66. What do you define as some “Best Practices” for hunting?  

a. What percentage of hunters that you see or know operate by these best 

practices?  
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67. Do you think your community knows enough about goat hunting? Do you wish 

they knew more or that more people hunted?  

a. What is something you would like to teach young hunters?  

68. What do you think of the current status of hunting in the Skeena region?   

69. Have you seen a difference in the way you hunt and that of your elders?  

70. Does your community keep track of harvested goats?  

71. What do you think of the status of Mountain goats in your Wilp (or Skeena 

region-depends on how they define their hunting area) 

72. Non- First Nation people hunt under the management regime of the MOE. What 

do you think of this system?  

73. Witness any poaching?  

74. Have non-FN hunters ever affected your hunt?  

 

Appendix F: Ratio of Harvests from 1977 to 2018, Percentage of Female Harvests 

and Ratio, Years with No Harvest and Study Area’s Ease of Access to Mountain 

Goat Habitat   

Study Area Ratio of 
Total 
Harvest 
from 1977-
2018 to km² 
(1:)  

Percentage 
of Female 
Harvest 
from Total 
Harvest 
Count  

Ratio of 
Female 
Harvest to 
km² (1:) 

Years with 
No Harvest 

Study Area 
Ease of 
Access to 
Mountain 
Goat 
Habitat  

1 4.28 25% 17.12 36 Easy 

2 1.41 44% 3.19 6 Easy 
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3 60.88 100% 60.88 40 Difficult  

4 22.91 100% 22.91 40 Difficult  

5 11.89 33% 35.68 38 Difficult  

6 6.44 43% 15.04 36 Difficult 

7 7.16 8% 85.9 31 Difficult 

8 6.24 29% 21.83 24 Difficult 

9 113.79 0% 0 40 Difficult  

10 4.92 33% 14.76 28 Difficult 

11 17.2 18% 97.48 30 Difficult 

12 58.7 0% 0 39 Difficult  

13 8.38 21% 39.52 24 Difficult 

14 20.23 20% 101.15 33 Difficult  

15 14.29 0% 0 40 Difficult 

16 116.03 0% 0 40 Difficult  

17 19.09 14% 133.62 36 Difficult  
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18 11.86 30% 39.54 36 Difficult  

19 3.17 27% 11.44 28 Difficult 

25 6.89 21% 33.06 8 Easy 

26 2.54 22% 11.7 8 Easy 

27 10.77 24% 29.62 9 Easy 

28 183.6 0% 0 40 Easy* 

29 139.33 0% 0 40 Easy* 

30 12.85 37% 34.7 27 Easy* 

 

Appendix G: Summary of Survey Activities for Study Areas 

Study Areas Surveys/ 

Estimations 

Reference 

All subsections (A-N) within 

the Southern portion of 

Lewis Tenure 

None  NA 

Anyox  Nisga’a Fisheries and 

Wildlife: 2001 population 

Nisga’a Fisheries and 

Wildlife biologist 

Rancourt. 
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estimate & 2019 aerial 

survey. 

Grenville Channel 1 None  NA 

Grenville Channel 3 None NA 

Grenville Channel 2 2006 aerial survey for Fosh-

Gilttoyees Park 

 

MOE 2006.  

Kitsumkalum East 1&2  None  NA  

Doreen  1& 2 2006 and 1989 and other 

aerial surveys.  

FLNRO Species lead 

MacKaulay  

Exchamsiks Valley  None  NA 

Hudson Bay Mountain • Aerial surveys 
• Ground monitoring 

by MSBC 2011-2019 

FLNRO Species Lead 

Kriss  

Mt. McKendrick  • Aerial surveys 
• Ground monitoring 

by MSBC 2011-2019 

• FLNRO Species 
Lead Krystal 
Kriss 

• Local Researcher 
Easterday 

Zymoetz River Aerial survey in 1994 FLNRO Species Lead 

Kriss 
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