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ABSTRACT


In British Columbia (BC) opportunities still exist to protect species, habitats and ecosystems across large intact areas through a variety of on going provincial and federal conservation initiatives. This paper outlines a conservation biology analysis and core reserve design for the Kermode or Spirit bear (Ursus americanus kermodei), one of the 16 recognized subspecies of the North American black bear.

Kermodes are endemic to central British Columbia's north-coast region and are one of the crown jewels of BC's biodiversity heritage. Near Klemtu, on Princess Royal Island (4th largest island in British Columbia), rough estimates indicate 1 in 10 Kermodes are white (not albino). Recent, state-of-art research has failed to elucidate the genetic mechanism or evolutionary origin of this unique color phase. The origin of the white pelage may be linked to periglacial Pleistocene environments, and a small, isolated, insular black bear population. Fossil evidence indicates black bears have been in North American >3 million years, about 100 times longer than glizzly/brown bears, which immigrated relatively recently ~40,000 years ago. Recent mitochondrial DNA studies indicate Pacific coast black bear subspecies have been isolated from mainland interior black bear lineages for approximately 350,000 years. However, details of the phylogeography of the seven black bear subspecies on the Pacific Northwest coast remains a mystery. 

As of today no protected areas have been established for Kermode bears. Those that have been seriously considered by the BC government are grossly insufficient in size to ensure persistence of the subspecies in the face of large-scale liquidation of the region’s ancient rainforest by timber companies. BC government GAP analyses for future conservation areas over-represent existing protection of the region’s lowland rainforest by lumping coastal and interior areas. On the coast of central BC, commercially operable forests are largely restricted to low-elevation valley bottoms and adjacent hillslopes. It is in these areas that both bear and salmon habitat, and local terrestrial biodiversity, are concentrated. The region’s commercial timber industry in its present form is dependent on high-grade clearcut of the most productive lowland conifer stands. Because of the extremely mountainous topography and patchy distribution of prime timber, the industry is forced to build extensive road networks through fragile estuaries, riparian zones, and steep unstable hillsides. International forces promoting intensive timber harvests for lumber and pulp on the BC coast are omnipotent  – e.g. ~75% of Vancouver Island has already been logged and exploitation of watersheds on the adjacent mainland is similar. Legal hunting and poaching of black and grizzly bears is widespread throughout the region, especially in log-roaded and otherwise accessible areas, but the extent of hunting impacts on BC’s coastal black bear populations is unclear. It has been illegal to shoot a white black bear in BC since the 1950s. 


The primary objective of our research is the design and establishment of a reserve suitable for long-term conservation of Kermode bears. Our reserve design methodology combines modern conservation biology principles plus Geographic Information System (GIS) computer mapping, and is not constrained by conflicting environmental or First Nations' interests, BC government timber-harvest quotas or Protected Area Strategy's "12% rule". At a broad scale, we assessed the reported geographic range of white-phase Kermodes, documenting historic records, local and First Nations’ knowledge, field observations from a number of reliable sources, and our own data. We identified two genetic epicenters where the incidence of white black bear sightings is significantly more common than other areas. All information suggests that the ratio of white to black Kermodes varies considerably across the geographic range of the subspecies, even between neighboring islands or the adjacent mainland. The coastal islands and extreme mountain topography of the region undoubtedly restricts bear dispersal and gene flow, creating meta-population and source-sink population dynamics. We overlaid white Kermode distribution with the location of intact vs. existing roaded and clearcut areas within the region, concluding that the most suitable area for a white Kermode reserve was a large, ecologically intact area centered on Princess Royal Island and its adjacent mainland. Unfortunately, many other island and mainland areas of Kermode habitat have been extensively logged. Several existing large protected areas within the range of U. a. kermodei (e.g. Khutzeymateen Grizzly Sanctuary and the huge Kitlope Conservancy) were shown to have a very low incidence of white black bears.


For our study area [including a ~249,000 hectare (ha), island-mainland, spirit bear sanctuary originally proposed in 1987] we developed a series of GIS map layers focusing on forest types, black and grizzly bears, Sitka black-tail deer, wolves, salmon, and commercial logging to refine a Kermode conservation assessment and reserve proposal. Map layers were developed at 1:250,00, 1:50,000 and 1:20,000, and included a digital elevation model, biogeoclimatic subzone variants, rare old-growth forest types, terrain sensitivity to disturbance, bear habitat capability, bear denning habitat, deer-wolf winter habitat, salmon distribution and abundance, estuaries and riparian zones, existing and planned roads and clearcuts. 


We develop a generalized habitat capability model for both Kermodes and grizzlies. However, few grizzlies occur on BC’s large offshore islands – probably a consequence of the black bears’ ability to preempt limited resources on islands because of their higher reproductive rate, less constraining food requirements, and greater density potential. Based on field surveys of bear food density and abundance, and bear habitat use, combined with information from bear studies from ecologically similar regions, seasonal feeding and denning habitat values were determined for each of the biogeoclimatic subzone variants (our finest-scale regional measure of habitat types). This was combined with local estuary, salmon and riparian values to develop an overall bear habitat ranking. Steep slopes (>60o) were eliminated. We estimate ~169,000 ha (68%) of the proposed ~249,000 ha sanctuary has moderate to very high capability to support black bears and grizzlies. The highest values are obviously restricted to low-elevation valley bottoms and adjacent hillslopes, especially in watersheds with large salmon runs and estuaries. Our model is consistent with intensive bear behavior studies in the nearby mainland Khutzeymateen Grizzly Bear Sanctuary. 

Bear activity surveys in high-quality habitats in our study area give some index of bear numbers, but our rough population estimates were mainly derived from reliable density estimates determined in ecologically similar areas (e.g. Mitkof Island, southeast Alaska). We estimate the number of Kermodes within the proposed island-mainland reserve at ~810-1,200, including ~80-120 of the white phase. We suspect black bear numbers are near carrying capacity in the study area since only a small percentage of the proposed park has been disturbed, actual habitat use by bears is widespread, and the intensity of black bear hunting appears to have been comparatively light. Mainland areas of the proposed reserve are estimated to have a potential of ~75-100 grizzly bears, with actual numbers appearing reduced to ~25-40. This is probably due to a combination of poaching and excessive legal trophy hunting. Only 2-5 grizzlies appear to frequent the larger islands of the study area. Both bear species are extremely valuable in Asian medicinal and aphrodisiac markets – poaching is estimated to represent 30-50% of the annual bear kill in British Columbia.

On the BC coast, Pacific salmon runs are critical food for bears, representing near 90% of their late summer-fall diet. Canadian federal Department of Fisheries & Oceans’ Pacific salmon escapement data for 1953-1996 document 34 Pacific salmon streams in the proposed reserve; these runs enter watersheds whose combined area represents ~40% of the proposal. Total average annual run size into the proposed reserve is ~160,000 Pacific salmon: 1% chinook, 2% coho, 2% sockeye, 18% chum and 77% pink salmon. Compared to established parks in the region, the proposed Kermode reserve has many widely distributed, comparatively small salmon streams, offering bears optimal fishing opportunities and spreading the risk of annual run failure. Some of the mainland watersheds in the proposal support large runs of all salmon species, including steelhead. Many stocks of salmon on the BC coast have recently been listed as extinct or threatened, a result of the widespread cumulative effects of clearcut logging, hatcheries, overfishing, global warming, and fish farming. Planning new parks on the basis of salmon values alone is justified. The effects of salmon run failure on BC’s coastal bear populations have already caused a bear management crisis in some areas, such as Rivers Inlet (1999-2000). 

We developed black and grizzly bear den habitat models by overlaying old-growth, elevation and slope steepness coverages.  Based on coastal bear studies in ecologically similar areas, black bear appear to rely more on old-growth and lower elevations for winter dens than grizzlies. We estimate that 15% (~37,300 ha) of the study area has high capability for black bear dens, and 25% (~62,340 ha) for grizzly dens. Using Hansen’s (1988) black bear den density observations from Mitkof Island (southeast Alaska) of .056 dens/ha, ~2,100 den trees may be available for Kermodes within the proposed reserve.

Our proposed Kermode reserve also has remarkably high value as an intact Sitka deer-wolf predator-prey system compared to other areas in the region. Field surveys indicate that both species use habitats from sea level to the alpine zone during late spring to fall. Approximately 197,000 ha (79%) of the proposed park appears to be suitable for use by deer and wolf at that time. A Sitka deer winter habitat model was developed focusing on high-volume, Western hemlock-dominated forest stands below 500m, and eliminating slopes >40o. About 30,500 ha (12%) of the proposal supports potential winter deer range. Using density estimates from ecologically similar areas, the proposal may support as many as 4,300-16,000 Sitka deer, and 59-68 wolves, their primary predator.


Logging companies are required to submit 20-year plans for road building and cutblock operations on Tree Farm Licenses and other public lands. Impacts from existing and proposed logging were assessed by development of a GIS road and clearcut layer, and for bears a generally accepted 0.5 km zone-of-influence (ZOI). This ZOI width is conservative. Total length of 20-year plan roads is 776 km, and 20-year plan clearcuts total 4,883 ha, resulting in a ZOI of 61,300 ha. Development of logging road networks and forest clearcutting directly impacts bear habitat, salmonid spawning and rearing habitats, critical estuaries and riparian zones, and drastically increases the permeability of the landscape to legal bear hunters and poachers. Near 67% of the ZOI is now old-growth >250 yr. Approx. 90% of the ZOI is in habitat presently rated high or very high for bears; ~11% is bog forest of comparatively low timber value. Also, using ZOI, we predict ~25% of potential deer winter range will be directly lost over the next 20 years, and ~92% after 100 years at current rates of timber harvest. 

As is now the case for most watersheds on BC’s south coast, projected impacts from construction of new logging roads and current cut levels for the next 100 years in our study area are expected to be very high for both bear species, salmon, deer and wolves, rare and endangered forest types, and the many critical ecological processes they represent. Loss of bear denning habitat in old-growth will be severe over the long term. Industrial logging’s cumulative effects are compounded by the ecosystem’s high sensitivity to disturbance due to extreme rainfall, steep mountain slopes, thin unstable soils, frequent gale force winds, and extremely low frequency of forest fires. The projected impacts of logging on Kermode numbers, in addition to potential consequences for white-color phase representation in the Kermode gene pool, indicate that full protection of our reserve proposal is the best option to assure the long-term survival of spirit bears and their habitats, in addition to the region’s threatened grizzly population, outstanding wolf-deer system, and unique marine-terrestrial ecosystem processes.

Our proposed Kermode reserve would fill a significant conservation gap in BC by adding protection to a large island-marine ecoregion contiguous via the adjacent mainland’s Kitimat Mountains with a very large complex of established protected areas spanning both sides of the Coast Range (Kitlope, Fiordland, and Tweedsmuir). Our spirit bear proposal would add significant quantities of very productive bear, deer and wolf habitat, a diversity of maritime old-growth rainforest types including muskeg and coastal subalpine parkland, and a wide variety of estuary and outer-coast marine habitats not found in the other regions. If a ~249,000 ha spirit bear reserve was established it would represent 15% of a comprehensive, internationally significant, large carnivore conservation area totaling ~1,692,000 ha of intact wildlands from the outer coast to the interior of the province. No other opportunity for such a fully representative and comprehensive conservation-area network exists along British Columbia’s Pacific coast. 
