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MAMMALS AND UPLAND WILDLIFE  

INTRODUCTION 

Subsistence hunting of species such as elk, deer, and bear has historically been as important to Western 

Washington tribes’ survival as the harvest of salmon and shellfish [1]. It is estimated that the consumption 

of wild game provides $1,500 to $2,000 worth of food per family per year, allowing tribal members to rely 

on these species as a food resource. The Port Gamble S’Klallam Tribe’s hunting committee, whose 

members are appointed by Tribal Council for three-year terms, works with the Council to maintain the 

hunting code and reviews regulations produced by Natural Resources Department staff. 

Other mammalian species aside from hunted ones are important to the Tribe because they play critical 

roles in maintaining the health and balance of ecosystems. These include mountain lions, beavers, and 

other ecologically important species discussed in further detail below.  

In general, climate change is expected to impact these culturally and ecologically important mammals by 

altering habitat, trophic structures, food availability, and disease prevalence. This chapter provides a more 

in-depth look at these impacts and notable non-climate stresses that exacerbate or are exacerbated by 

climate impacts. 

HUNTED SPECIES 

Deer, elk, and bear are the species most commonly hunted by Tribal members.1 Table 1 below shows the 

number of hunting tags issued by the Tribe and number of animals harvested in the 2015-2016 season. 

Table 1. Number of tags issued by species to Port Gamble S'Klallam Tribal members and amount harvested in 2015-
2016 season. 

Species Tags Issued Amount Harvested 

Deer 222 61 

Elk 104 8 

Bear 74 1 

Mountain goats are also seen as culturally significant by Tribal members and hunters, but no mountain 

goats were harvested in the 2015-2016 season.  

These species occupy, at least in part, areas at an increased risk of degradation due to climate change. For 

example, rising temperatures, decreased soil moisture, and increased evaporation rates are expected to 

increase wildfire risk in Western Washington’s forested landscapes, potentially affecting areas that provide 

habitat for elk, deer, and bear [2]. Other causes of forest degradation and change—such as insect 

outbreaks and changes to tree phenology—are also expected to increase with projected climate change. 

                                                                 

1 The amount of tags issued to Tribal members to hunt these species exceeded those for other hunted species (e.g., mountain goat, 

mountain lion, and bobcats) in the 2015-2016 season. 
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Alpine habitats and subalpine forests occupied by mountain goats 

are also susceptible to climatic changes, particularly warming 

temperatures. More information regarding climate impacts on 

forests can be found in the Forest Resources chapter.  

Animals themselves could see direct adverse impacts from 

climate change in addition to the indirect impacts of habitat loss. 

Climate change will play a role in changing the types and 

prevalence of disease, changes to habitat structure, survival rates, 

and potential physiological impacts to hunted species. 

The following sections highlight four species that are important to 

Tribal hunters: Black-tailed deer, Roosevelt elk, black bear, and 

mountain goat. 

BLACK-TAILED DEER 

Black-tailed deer are a subspecies of the more common mule deer found throughout Washington State and 

across much of the western United States [3]. Figure 1 shows the mule deer’s range in Washington. 

Figure 1. Mule deer habitat (shown in green) in Washington State [4]. 

 

 

Impacts on Habitat 

According to the Western Association of Fish and Wildlife Agencies, black-tailed deer on the Olympic 

Peninsula fall into the Coastal Rainforest Ecoregion (one of seven separate ecoregions of black-tailed deer 

habitat across its entire range). In this ecoregion, black-tailed deer have suffered losses of forage food and 

losses or changing structures of habitat due to urban development, past forest management practices (e.g., 

long-term fire suppression), and the introduction of invasive species (e.g., knapweed) [3]. Black-tailed deer 

are expected to remain vulnerable to anthropogenic stresses into the future [5]. 

RESEARCH NEED: Are the 

drought conditions that caused 

major damage to deer habitat 

and populations in the Rocky 

Mountains likely to happen in 

Western Washington, and, if 

so, when? 
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Any black-tailed deer population relies on habitat where water, food, and cover are consistently available 

and arranged in a way that provides the population with adequate nourishment as well as plenty of cover 

to survive and safely reproduce [3]. Deer are edge species, wherein their preferred habitat is at the 

interface of openings and cover patches (e.g., thickets) [6]. It is in these areas where they are most 

successful in finding the forage foods they require without travelling too far from cover [6]. 

Examples from Wyoming and Colorado show that mule deer declines from 2002 to 2012 were the result of 

a combination of fragmentation and extended drought in that region [7]. The ultimate decline in 

population by 25% was due, in part, to a lag in the rebounding of degraded habitat after the drought stress 

[7]. While warmer, drier summers are projected to increase in Washington State beyond 2100 [2], more 

research is needed to determine if and when the extended drought conditions seen in other western states 

have the potential to be replicated in Western Washington [2]. Increases in average annual temperature 

and changed precipitation regimes are expected to affect flowering and seed germination for some species 

in the Pacific Northwest [8], but more work is needed to identify specific phenological changes for specific 

species and how those changes could affect wildlife. 

Impacts on Health 

Research by Thalmann et al. in California found that extended periods of drought can lower the body and 

antler size of male black-tailed deer when drought conditions persist through in utero development, birth, 

and early life stages [9]. In these instances, young are born small and remain small into adulthood, although 

it is unclear if the smaller size presents a significant threat to deer health [9, 10]. Typically for ungulates, a 

larger body size indicates better physical condition and correlates with better chances of survival and 

reproduction [11]. 

In Oregon, the warm temperatures and drought in 2014 were determined to be the likely cause of the 

spread of adenovirus among black-tailed deer herds [12]. The virus is considered fatal, as it restricts a 

deer’s ability to feed while causing extensive damage to its digestive system [12]. Given that warm 

temperatures and drought were at least a factor in the spread of adenovirus in 2014, increased warming 

and drought conditions in the future could increase the risk of further disease spread. Drought conditions 

also cause deer to associate together more closely around diminished food sources, which can worsen 

disease outbreaks. 

Black-tailed deer are also susceptible to hair loss syndrome, which is caused by an allergic reaction on the 

skin of the deer from the presence of an invasive louse [13]. Many deer affected by hair loss syndrome die 

from complications related to the skin allergy; mortality is especially high among infected fawns [13]. A 

2010 study of fawns on the Olympic Peninsula found that three-quarters of the 126 fawns being monitored 

died from complications arising from hair loss syndrome [14]. As a result, several tribes and the 

Washington Department of Fish and Wildlife halted antlerless deer harvest [15]. Since it was first detected 

in 1996, hair loss syndrome has affected black-tailed deer throughout its range in Western Washington 

[13]. Research by Bildfell et al. found that the deer that succumbed to hair loss syndrome had correlating 

health issues (e.g., internal parasites, low body mass) [16]. It is possible that stress on deer health, from 

climate impacts or otherwise, may make black-tailed deer more vulnerable to hair loss syndrome and vice-

versa. Figure 2 shows symptomatic deer affected by hair loss syndrome. 
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Figure 2. Examples of hair loss caused by hair loss syndrome [13]. 

 

ROOSEVELT ELK 

Two subspecies of elk can be found in Washington State: the Roosevelt elk and the Rocky Mountain elk 

[17]. In Western Washington, Roosevelt elk are the more predominant of the two subspecies, with the 

highest concentration currently found in Olympic National Park [17]. Figure 3 shows elk habitat across 

Washington State. 

Figure 3. Elk habitat (shown in green) in Washington State [4]. 

 

Impacts on Habitat 

Roosevelt elk require habitat that includes productive grasslands, meadows, or clear-cuts interspersed with 

closed-canopy forests as well as large amounts of forage foods (e.g., grasses, sedges, sprouts, flowering 

plants) that are available year-round [17]. Roosevelt elk are unique among other subspecies of elk in that 

they are generally non-migratory due to less seasonal variability of food in their primary habitats [18]. This 

suggests that any shift that results in decreased plant productivity and decreased availability of forage 

foods will impact areas of suitable habitat for Roosevelt elk.  



PORT GAMBLE S’KLALLAM TRIBE | CLIMATE CHANGE IMPACT ASSESSMENT 

 
 

 

PAGE 5 IMPACTS ON NATURAL SYSTEMS | MAMMALS AND UPLAND WILDLIFE 

However, a study by Wang et al. found that some elk herds (in this 

case, those in the Rocky Mountains) may benefit in the short-term 

from warming temperatures and/or increased rainfall because 

these changes could result in increased available forage food [19]. 

More research is needed to determine  if Washington State elk 

populations could see such benefits and how long those benefits 

could persist. 

Impacts on Health 

Elk reproduction cycles are timed such that mating occurs during 

the fall with birth during early summer (usually May or June) the 

following year [20]. Births are timed to optimize calf survival so 

that the risk of cold, inclement weather is minimized while 

allowing adequate time for calf development before the next 

winter season [20].  

Some research suggests that milder winters as a result of climate 

change would allow for an elk population increase of +28% 

across the species’ entire range [21]. This is likely due to the 

higher potential for juvenile survival. Whether this increase 

would benefit the species is debatable, as such increases could 

present issues with competition for food and habitat as carrying 

capacity is approached (or surpassed); additionally, higher 

population densities can lead to disease spread and more 

human-elk interactions [21]. It should be noted that projected 

elk population increases in response to climate change will likely 

not be uniform across the species’ range [19], making it difficult to say whether such increases could be 

anticipated in Washington State. 

BLACK BEAR 

Across the state of Washington, the adult black bear population is estimated to be approximately 17,000 

and they are found in nearly every county [22]. Much like deer and elk, black bear will likely see climate 

change impacts related to food/habitat availability and health. Figure 4 shows the black bear’s range in 

Washington. 

RESEARCH NEED: How will 

near-term and longer-term 

climate changes affect forage 

availability for elk herds on 

the Olympic Peninsula?   
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Figure 4. Black bear habitat (shown in green) in Washington State. Areas in yellow are potential habitat  [4]. 

 

Impacts on Habitat 

Black bears, like other large species near the top of the 

food chain, require large, cohesive habitat zones that 

allow them adequate food and shelter within their home 

ranges as well as access to areas outside home ranges 

for breeding [23]. More research is needed to determine 

how and where climate impacts like drought and 

warmer temperatures, and cascading effects like 

wildfire, will affect black bear habitat in Washington 

State. However, climate change is likely to contribute to 

and exacerbate the impacts of habitat fragmentation [24]. For example, many species have ranges that 

cover large geographic areas, often including human-dominated sections. In some extreme cases, a small 

population of a species occupying an area embedded within such human-dominated sections can go 

extinct when environmental conditions change [24]. When looking at the species’ entire range, these small 

extinctions can resemble distribution shifts, and suggest the importance of understanding how spatial 

features across landscapes can influence population dynamics [24]. 

Impacts on Health 

Hibernation cycles of black bears are dependent on environmental conditions like temperature, day length, 

and food availability [25]. There could be potential impacts to bear hibernation if climate change alters the 

timing or occurrence of these conditions (e.g., warmer winter temperatures). Warmer winters can cause 

some bears to end their hibernation early [25]. Such circumstances can cause the bear to leave their dens 

before the nourishment needed immediately following hibernation becomes available [25]. In these cases, 

bears are less likely to find the food they need. Given that female black bears typically give birth during 

January and February, foregoing the protection of the winter den too early could make cubs especially 

vulnerable to starvation, predators, or other health impacts [25]. 

RESEARCH NEED: How will climate 

impacts and habitat 

fragmentation affect black bear 

habitat in Washington State? 
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Black bears are susceptible to a wide range of pathogens, some of which are zoonotic (i.e., can be 

transmitted from animals to humans) [26]. Therefore, any increase in these pathogens presents an issue 

that is two-fold: 1) diminished health of black bear populations, and 2) more potential for human health 

impacts. In a study of Northern California black bears, Toxoplasma gondii—the pathogen that causes 

toxoplasmosis— was among the most common zoonotic diseases found in the bears’ blood (28% of bears 

tested) [26]. Black bears, in particular, are known to have high rates of infection of Toxoplasma gondii given 

their scavenging feeding habits [27]. Toxoplasma gondii is considered the most prevalent zoonotic parasite 

on earth, and multiple studies suggest that climate impacts such as warming temperatures and changing 

precipitation will cause an increase in infection 

rates among humans [28, 29, 30]. Toxoplasma 

gondii is most often spread to humans through 

the ingestion of contaminated animal tissue 

[30], which assumes that an increase in the 

infection rate of Toxoplasma gondii in black 

bears could put more humans at risk of 

contracting the pathogen since black bears are 

a game species. More research is needed to 

determine how vulnerable Washington State 

black bears are to an increase in Toxoplasma 

gondii, and whether an increase in black bear infection rates is likely to lead to an increase in human 

infections for this region. More information on human health impacts can be found in the Human Health 

and Safety chapter.  

MOUNTAIN GOAT 

Although the mountain goat is not considered a native 

species to the Olympic Peninsula [31], historical 

evidence suggests that the modern mountain goat’s 

ancestors occupied nearby parts of the Pacific 

Northwest, including Vancouver Island, during the last 

Ice Age (around 12,000 years ago) [32]. Today, 

mountain goats are found throughout the Cascade and 

Olympic Ranges, and are particularly suited to virtually 

any alpine or subalpine habitat [31]. Approximately 290 

mountain goats are thought to occupy the Olympic 

Peninsula based on population estimates conducted in 

2012 [33]. Figure 5 shows mountain goat habitat in 

Washington State. 
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Figure 5. Mountain goat habitat in Washington State. Areas in yellow are potential habitat  [4]. 

 

Impacts on Habitat 

Increased warming is likely to cause considerable impacts to alpine and subalpine regions occupied by 

mountain goats. Glacial retreat and reduced snowpack will alter the hydrologic cycle of these ecosystems, 

increasing runoff during melting and then reducing runoff as ice mass diminishes over time [34]. While 

these changes could result in a longer growing season (i.e. frost-free period) for high-elevation plant life, 

any reductions in water availability will outweigh these benefits by negatively impacting growth [34]. As a 

foraging species, mountain goats would be adversely impacted by such declines in plant growth. Although 

increased temperatures in alpine regions would theoretically allow the upward migration of montane 

forests (perhaps leading to increased vegetation in alpine habitats), the pace of projected climatic change is 

now expected to be more rapid than the speed at which forests can migrate [34, 35, 36]. Therefore the 

window of opportunity for forests to migrate upslope may close before forests are able shift.   

In Olympic National Park, mountain goats are typically found above 5,000 feet during summer months, 

likely to avoid extreme heat, and occupy lower elevations during cooler months [37]. However, future 

increases in average temperature during cooler months could cause mountain goats to move up in 

elevation to find climatically suitable habitat. 

Impacts on Health 

Mountain goats’ movements typically peak during morning, midday, and evening as they travel between 

forage sites [38]. They have been observed reducing their activity during hot summer days, exhibiting a 

certain sensitivity to above-normal temperatures [38]. A 2014 study of chamois (a species similar to 

mountain goat) in Italy’s alpine areas linked warming temperatures to increased population densities and 

decreased forage activity, resulting in long-term declines in body mass [39]. As with other ungulates, a 

mountain goat’s body mass indicates its chances of reproductive success and survival [39]. Researchers 

noted that the body mass declines were not the result of changing phenology or food production in the 

alpine habitat, but rather the effect of increased competition for food and decreased time spent foraging 

(due to heat stress) [39]. The current literature on Pacific Northwest mountain goats has not addressed this 

topic specifically, but it is possible that the conditions leading to declining body mass could be replicated in 

Washington State under projected climate change. 
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ECOLOGICALLY IMPORTANT SPECIES 

Washington State has many species that are integral to overall ecosystem health and stability. These 

species are sometimes called “keystone” species when their presence is critical in maintaining the 

composition of their ecological communities [40]. It will be important to consider how climate change will 

impact keystone species in order to better understand what sort of cascading effects may come from a 

potential loss or decline in their populations. This section briefly describes various species important for 

overall ecosystem health and how climate change is expected to impact them. 

PREDATORS 

The presence of predators in a given habitat can lead to more 

diverse and resilient ecosystems [41]. In essence, predators are 

considered to be the controllers of species’ densities throughout 

the trophic levels below them [40]. The removal of carnivores 

from their habitats often results in decreased biodiversity in those 

areas [40]. 

Wolf 

As an apex predator, wolves play a vital role in maintaining the 

populations and trophic composition of various species within 

their habitat [42]. In Olympic National Park, where wolves were 

extirpated in the early 1900s, their absence has been tied directly 

to the increase in ungulates and the correlating over-browsing of 

riparian shrubs and other vegetation [42]. As a result, the trophic 

cascade resulting from the removal of wolves contributed to the deterioration and ecological instability of 

riparian habitat in Olympic National Park [42]. The re-introduction of wolves can help avoid cascading 

effects from increases in the survival rates of large mammals [41]. 

Mountain lion 

Like the wolf, the mountain lion is an apex predator with a top-down influence on the trophic levels below 

it [43]. In a study of the browsing habits of mule deer in Yosemite National Park, Ripple and Beschta found 

that the absence of mountain lion as a predator of deer beginning in the 1920s led to greater densities of 

herbivores - resulting in a decline in oak and other vegetation [43]. These results echo those found in the 

trophic cascade studies of wolves mentioned previously. 

It can be assumed that, like other top predators, mountain lions will play a part in maintaining ecosystem 

stability under climate change by ensuring a balanced predator-prey ratio [41]. Given the mountain lion’s 

expansive range, it is not currently considered vulnerable to climate impacts at a large scale [44]. More 

research is needed to determine if that vulnerability changes at local or regional scales, however. According 

to the IUCN, mountain lions are most negatively impacted by habitat fragmentation resulting from human 

activity [44], and climate change impacts could eventually present an added stress on mountain lions and 

their habitats. It is possible for a segment of a species’ population embedded within human-dominated 

areas to go extinct when environmental conditions change because they are restricted from accessing 

other parts of their natural range due to human activity (such as development) [24]. 
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Coyote 

As a mesocarnivore (i.e. diet consisting of 50–70% meat), coyotes can have a collective ecological impact 

similar to that of larger apex predators [45]. Mesocarnivores are important for ecosystem health in a 

variety of ways, including acting as seed dispersers, facilitating the distribution of prey across ecosystems, 

and maintaining ecosystem structure and dynamics in the absence of larger carnivores [45]. 

Coyotes’ food choices can be diverse. One study of Western Washington coyotes found their diet consisted 

of mostly fruits and small mammals [46]. Coyotes are also scavengers, most notably for elk carcass [47]. 

The food choices of coyote fluctuate based on availability, typically determined by season [47], as well as 

location (urban vs. rural environments).  

American Marten 

Although the American marten is an opportunistic feeder whose 

diet includes fruit and nuts, it mainly feeds on small mammals 

(e.g., squirrels) and is considered a predatory species [48].  

A 2011 study of marten habitat in the Northern Rockies found that 

climate change will likely result in reduced habitat connectivity for 

martens, fragmenting them into smaller and less genetically 

diverse populations [49]. Martens rely on deep snowpack, and 

tend to avoid lower elevations during warmer seasons [49]. Given 

their snowpack requirement, winter temperature increases will 

likely result in fewer areas of climatic suitability for the marten, 

although this is dependent upon specific qualities of the 

landscape, particularly whether climatically suitable areas are 

naturally separated by river valleys or other geographic features 

[49]. More research is needed to determine whether martens in 

Western Washington are at risk of increased habitat 

fragmentation like the populations in the Northern Rockies. 

Harbor Seal 

In Puget Sound and Hood Canal, harbor seals are the most 

abundant marine mammal and are seen as sentinels of ecosystem 

health [50]. Harbor seals are important for ecological stability and 

maintaining species diversity given their highly variable diet [51]. While harbor seals are preyed upon by 

larger mammals in parts of their range, harbor seal populations in Puget Sound are considered a  

particularly significant predator of fish species, including salmonids during various life stages [50]. 

Across their range, harbor seals are primarily threatened by human activity and disease, including 

morbillivirus [51]. Multiple studies suggests it is possible that environmental conditions related to climate 

warming exacerbate mass-die offs during morbillivirus outbreaks when those conditions impact the 

physical health of seals or cause seals to spend more time on land prior to the outbreaks [52, 53]. In a 2013 

study of harbor seal pup mortality on Smith Island, WA, various bacterial infections, including Salmonella 

and Streptococcus, were the cause of death for several pups [54]. More research is needed to determine if 

harbor seals’ susceptibility to these pathogens will increase with future climate change. 

Seals and other pinnipeds may also be subject to reproductive impacts as water temperatures rise [52]. 

Seal pups have shown higher rates of mortality during El Niño events, likely due to reduced food sources 
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resulting from increased sea surface temperatures [52]. These events offer a glimpse of the potential 

impacts of future temperature regimes [52].  

Given their predation of salmon in the Puget Sound region, it can be assumed that impacts on harbor seals 

will have a cascading effect on salmon. These effects could be positive or negative for salmonids in this 

region. 

NON-PREDATORS 

While predators and prey are perhaps the most recognizable keystone species, ecological “mutualists” and 

“modifiers” can also be considered keystone species even though they may not easily fall into the predator 

or prey categories [40]. Mutualists are those animals that are essential to the survival of various plant 

species, thereby supporting other food webs (e.g., pollinators) [40]. Modifiers are animals that impact 

habitat features but may not have direct effects on the food web (e.g., beaver) [40]. Of the non-predator 

species, beavers are of particular importance for ecosystem health on the Tribe’s reservation and Usual 

and Accustomed area. 

Beavers are unique in their ability to change the hydrological attributes and biotic dynamics of their 

ecosystems, and are vital in maintaining biodiversity at the landscape scale [55]. 

Although there is little research to date regarding the potential climate change impacts on beavers in the 

Pacific Northwest, they are considered a possible tool for improving the resilience of ecosystems—

particularly those in more drought-prone regions [56]. Hood and Bayley studied wetland growth in Alberta, 

Canada between 1948 and 2002, and found that wetlands showed more stability to climate variability 

when beavers were present [56]. Beginning with beaver reintroduction to the area in 1954, Hood and 

Bayley found a resulting 9-fold increase of open water space during the study’s timeframe [56]. The 

researchers concluded that the removal of beavers from aquatic systems can have the same impact on 

wetlands as in-filling and groundwater withdrawal [56]. In addition to wetlands, a 2016 study by Bouwes et 

al. found beaver dams have watershed-scale benefits to steelhead populations in Oregon [57]. Stream 

channels immediately downstream of a beaver dam tend to deepen as water is forced to cascade over the 

dam [57]. These areas, referred to as “plunge pools”, can provide important foraging opportunities and 

thermal refugia for juvenile steelhead [57]. Bouwes et al. found increases in density, survival, and 

production of juvenile steelhead when beaver dam structures were present, as well as no impact to 

steelhead migrations [57]. 

In an assessment focused on the Stillaguamish watershed, beavers were presumed stable through the 

2080s, however warmer winter temperatures and increased precipitation could increase the risk flooding 

imposes on this species [5]. Conversely, decreased precipitation during summer could lead to habitat 

degradation [5]. These impacts would be exacerbated by non-climate stressors, including urban 

development or other anthropogenic barriers [5]. 

LOOKING AHEAD 

The key threats to wildlife on the Tribe’s reservation and traditional use areas will likely come from the 

combination of simultaneous non-climate and climatic stresses in the coming decades. Larger mammals 

like black bear and elk, as well as large predatory species like mountain lion, rely on expansive, 

interconnected habitat to ensure food availability and reproductive success. The connectedness of these 

ecosystems is vulnerable to increased urban development, which in turn could make the species within 

these fragmented ecosystems more susceptible to climate impacts as they occur (e.g., wildfire, drought). In 
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addition to changes in habitat, changes in the phenology of plant life that provide vital food resources and 

the increased potential for disease will likely affect each of the species discussed in this chapter. 

As a result, the Tribe’s efforts to restore habitat and work with the hunting committee to engage the public 

and ensure the effective management of wildlife will continue to be critical in the years ahead.
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