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Executive Summary

Scientific research has indicated that the wolf population in the Pukaskwa/White River Forest is a genetically isolated enclave of gray wolves in a broader region of red wolf/ gray wolf hybrids (Wilson et al. 2000, Grewal et al. 2000). The wolf population in the region is declining (Forshner 2002).  A significant proportion (47%) of the mortality incurred by wolves involved in the region is due to human causes (Forshner 2002). It is possible that the productivity in the Pukaskwa/ White River Forest is usually quite low and that this wolf population is strongly sensitive to perturbations to the ecosystem.  This is the ecological context within which decisions regarding human activities on the landscape need to be made in order to achieve sustainability. 

Within the territories of four of seven known and studied wolf packs that straddle the  Pukaskwa/White River Forest boundary, Domtar Forest Products has proposed the construction of a new primary road, proposed Road 770. The road is located within five kilometers of Pukaskwa National Park, along the park’s northern boundary.

This research report examines the scientific research related to wolf ecology, effects of roads on wolf conservation, and the role of wolves in ecosystems to determine the likely effects of proposed Road 770 on the Pukaskwa/White River Forest region.

This report concludes that proposed road 770 will likely be detrimental to the wolves in the Pukaskwa/ White River Forest region. The impact is not merely due to the presence of road 770, but rather also a result of the cumulative effect of creating other roads off of 770 thereby increasing road density, allowing new patterns of human-use to be established, and incrementally expanding human-use on these roads in the future.

Given its legislated requirement to protect ecological integrity, Parks Canada cannot accept proposed road 770, given its pre-defined magnitude, duration and accessibility. Specific strategies to prohibit public motorized access along the entire length of Proposed Road 770, during and after forestry operations in the area are needed to ensure that the genetically isolated gray wolf population is able to persist in the Pukaskwa/ White River Forest region.

Role of Wolves in the Pukaskwa/White River Forest:

Ecological literature identifies that monitoring and conservation of populations of summit predators (such as the wolf) are important components of a management program designed to ensure environmental sustainability (Theberge and Theberge 2002, Noss et al. 1996, Woodley 1993).  Consequently, the long-term persistence of the regional wolf population in the Pukaskwa/White River Forest is important to Pukaskwa National Park and is likely important to the Canadian public as a whole. 

There are currently two competing theories of how ecosystems function - from the bottom of the food chain moving up or from the top-down. In either scenario, a wolf population can be a major contributing factor to the shape and function of an ecosystem. 

In a bottom-up driven system, the amount of vegetative forage affects moose populations, which in turn affects wolf populations. An ecological system that is driven from the bottom-up is vulnerable for wolves. Because wolves are located at the top of the food chain, fluctuations in populations of other species in the food chain may amplify their effects through to the top of the chain. Food web dynamics are complex, and changes within it may have unpredictable results. Due to the sensitivity of summit predators to changes in the food chain, many conservation programs consider that stable populations of predators are an indicator of relative environmental health. 

A top-down system is driven by wolf populations. In Isle Royale National Park, on Lake Superior, there is evidence of a top-down system in that the presence of wolves strongly shapes the nature of the ecological system (McLaren and Peterson 1994).  While the direction of drivers in the ecological system of the Pukaskwa/ White River Forest is not known, if it is similar to that of nearby Isle Royale, then loss of wolves in the region may fundamentally change the ecosystem and its long-term sustainability.

Regardless of which way the ecosystem is predominantly driven, for Parks Canada to meet its legislated requirement to maintain ecological integrity, it is important to ensure that species such as the wolf persist on the landscape in the Pukaskwa/ White River Forest. 

Research on Wolves of the Pukaskwa/White River Forest

To better understand the dynamics of wolf interactions in the regional ecosystem in the Pukaskwa/ White River Forest region, scientific research was conducted from 1994 to 1998. Twenty-five wolves were radio-collared in the region.  Four of the seven wolf packs studied have territories in both Pukaskwa National Park and the White River Forest, in the vicinity of Proposed Road 770. Data from these wolves were also donated to research related to characterizing the genotypes of wolves.

Genetic Significance of Pukaskwa Wolves

Recent genetic analysis has shown that 2 species of wolves live in Ontario: gray wolf (Canis lupus) and red wolf (Canis rufus), and  hybrids in areas between them (Wilson et al. 2000). There is a pocket of gray wolves in the Pukaskwa region that is a genetically isolated enclave of wolves in a broader region which contains red wolf/ gray wolf hybrids (Wilson et al. 2000, Grewal et al. 2000). Consequently, Parks Canada has concerns regarding increased fragmentation of the landscape along with increases in human use that will likely cause increased mortality in gray wolves whose territories straddle the boundary of Pukaskwa National Park and the White River Forest. The chance of immigration of gray wolves from other areas is unlikely due to the hybrid population surrounding the park. Any increases in wolf mortality, after increases in road density in the region, then, cannot be buffered by immigration. 

These recent genetic analyses have generated scientific discussion and debate regarding how to classify and conserve wolves in Canada.  Certainly, there is concern regarding conservation of the red wolf, an endangered species in the United States.  Similarly, the red wolf-like genotype in eastern Ontario has been listed on the Canadian Endangered Species List. If, in the future, wolves in the Pukaskwa region cannot maintain a sustainable population and disappear, then the region may be left with either a hybrid wolf that would not have been found naturally in the region, or the region may not be suitable for even the hybrid wolves and the region may become, and stay, wolf-diminished or wolfless thereby influencing ecosystem functions and human-recreational experiences. Clearly, while the fine details of the genetics of wolf populations are being examined scientifically, it is important to employ the precautionary principle and ensure that the Apure@ gray wolf population is able to persist in the Pukaskwa/ White River Forest region.

Factors which Determine Whether the Wolf Population in the Pukaskwa/ White River Forest region will Persist

Stability in a population requires that natality and survivorship equal mortality. Factors limiting a wolf population are frequently considered to be ungulate biomass and human-caused mortality. Research in Pukaskwa has demonstrated that these factors limit the wolf population, and that the wolf population is declining (i.e. the mean annual finite rate of increase is less than 1, specifically 0.96) (Forshner 2000). 

Ungulate Biomass
In regards to ungulate biomass being a limiting factor for the wolf population, it is important to recognize the ecological context of this region. The average index of ungulate biomass in and near Pukaskwa National Park is low (208 + 33) (Forshner 2000). Moose are the predominant prey in this area. Moose density is considered to be low to moderate (0.104 - 0.280 moose/km2) (Forshner 2000). Moose densities vary between Pukaskwa and the White River Forest WMU33 (approximately 95% of Pukaskwa and approximately 75% of WMU33 has moose densities < 0.36) (Burrows 2001). These densities are very close to the 0.15-0.20 moose/km2 threshold, identified for the boreal forest of eastern Canada where moose are the dominant prey, at which wolves cannot survive (Messier 1994, Messier and Crete 1985). One indicator of food shortage is considered to be death of adult wolves from starvation (Eberhardt 1977), an event that was documented twice during the course of the research (Forshner 2000). Although wolf populations can increase with increases in prey populations, this is not always the case, particularly due to variability in rate of food consumption (due to changes in vulnerability of prey, population structure of prey and predators, consumption rates of scavengers). 

Considering that there have been events of starvation by wolves in the Pukaskwa region, it is questionable whether increases in the moose population due to increased browse after logging would result in an increased wolf population. Half of the packs studied did not appear to be limited by food (Forshner 2000). Possibly there are other factors that influence the stability of the wolf population. For example, reproductive success (natality) is only 36%, and is one of the lowest on record in North America (Forshner 2000). Accordingly, the number of individuals that survive to breeding age would be low, and a mortality rate that exceeds this number will cause instability or population decline. There is high incidence of mortality (17 of 26 wolves died between 1994 and 1998).  The estimated annual rate of mortality (32%) of wolves in the Pukaskwa region is of concern because other research has indicated that annual mortality rates in excess of 28-35% result in population declines (Fuller 1989, Keith 1983). Wolves in Algonquin Provincial Park are declining where the annual mortality rate is 22% (Conservation Breeding Specialist Group 2000). For precise interpretations of mortality rates, data regarding recruitment needs be to considered. 

It is possible that the productivity in the Pukaskwa/ White River Forest region is usually quite low and that this wolf population is strongly sensitive to perturbations to the ecosystem.  This may well be the ecological context within which decisions regarding human activities on the landscape need to be made in order to achieve sustainability. 

Human-caused Mortality
The other common factor influencing wolf populations is human-caused mortality. A significant proportion (47%) of the mortality incurred by wolves involved in the research in the Pukaskwa region was due to human causes (shot, snared, hit by train, plus an additional 2 wolves that were not radio-collared which were hit by cars) (Forshner 2002). 

Listed below are conclusions made from research regarding the effects of human activity upon wolf populations. 

-
Road density, as an index of human activity, access, and exploitation, has been suggested as a useful indicator of the persistence of wolf populations (Sears 1999). 

-
Research (Thiel 1985, Jensen et al. 1986, Mech et al. 1988) has demonstrated that increasing road densities signify increased contacts between humans and wolves and, according to the Ontario Ministry of Natural Resources as well as many other scientists, may result in levels of exploitation that ultimately lead to the local extirpation of gray wolves (Buss and de Almeida 1997). 

-
In Ontario, the Ministry of Natural Resources reported that Amortality results from deliberate or opportunistic hunting, trapping, and vehicle/ wolf collisions@ (Buss and de Almeida 1997).

-
A road density of less than 0.6 km/kmADVANCE \u62ADVANCE \d6 has been documented as being necessary for wolf persistence in the U.S. Great Lakes region (Thiel 1985, Mech et al. 1988, Fuller et al. 1992, Mladenoff et al. 1995) where wolves are fully legally protected and populations are recovering

- Higher levels of wolf mortality (due to hunting and trapping) have been reported in areas of higher road densities where wolves were not protected (e.g. in Alaska: Person et al. 1996). Consequently, a road-density index lower than 0.6 km/kmADVANCE \u62 ADVANCE \d6has been suggested for areas where wolves are not protected (e.g. Sears 1999). 

Indeed, human activity, indicated through road density, may not necessarily be a threat if wolves have some degree of protection from over-exploitation and if their prey base remains abundant (Mech 1993). However, this is not the context for the wolf population in the Pukaskwa/ White River region. This wolf population in the region is not protected in any way given that there are neither season or bag limits in the area. 

Research has demonstrated that road density surrounding Pukaskwa National Park has increased steadily during the past decade (Promaine 1999). Wolves are prevented from inhabiting an area due to the associated human use of roads, not just the density of those roads (Mech et al. 1998). Consequently, Pukaskwa National Park is requesting that human activity along Proposed Road 770, and all activity on roads leading off of it in the future, be restricted. There are four wolf packs that are known to have territories that are both in Pukaskwa National Park and in the area of Proposed Road 770, and they will undoubtedly be impacted by increased human access in the region. 

Ontario Ministry of Natural Resources= Wolf Policy

The regional ecosystem, within which Pukaskwa National Park is a part, is largely managed through the Ontario Ministry of Natural Resources (OMNR). The OMNR has addressed wolf conservation issues, in part, through creating a policy on wolves. The concepts raised in this policy are supported by the scientific literature. 

-
It is Areasonable to assume that traffic patterns and proximity to centers of human population would have a major effect on the impacts associated with roads.  The interpretation of road density relationships is further complicated by the increased and extended use of bush roads provided by all-terrain vehicles and snowmobiles.  However, in the absence of any protective measures, ease of human access to wolf range (indicated by road densities) could result in increased exploitation of local wolf populations (Buss and de Almeida 1997).

-
ASeasonal roads, temporary roads such as logging roads, and corridors can provide increased access but the much lower traffic levels would not impact wolf populations to the same extent as more frequently traveled roads@ (Buss and de Almeida 1997).

Conclusion

Many conservation programs consider that stable populations of predators are an indicator of relative environmental health. In Pukaskwa National Park, the persistence of summit predator populations, such as the wolf, is critical to the long term viability of the regional ecosystem. Scientific research has indicated that the wolf population in the Pukaskwa/White River Forest is genetically isolated and declining.  A significant proportion of wolf mortality can be accrued to human activities. Loss of wolves in the region may fundamentally change the ecosystem and its long-term sustainability.

In the 2003-2008 White River Forest Management Plan, Domtar Forest Products has proposed the construction of Road 770. Once created, this road will extend across the entire northern boundary of Pukaskwa National Park, frequently at a distance of 5 kilometres or less from the park boundary. It will be a primary road which may be used for forestry operations for 20 years or more. The impact of the road will be long-term and will have cumulative effects due to secondary and tertiary road proliferation. Specifically, the creation of this road will increase road density, allow new patterns of human use to be established, and incrementally increase the intensity of human use on those roads in the future. In considering scientific research from the region and across North America, there is great probability that Proposed Road 770 will be detrimental to the wolves in the Pukaskwa/White River Forest region.

Recommendations

Pukaskwa National Park has identified that the proposed Road 770 in its current magnitude, duration and access is not acceptable.  

However, the park has proposed an alternative to the current road proposal which would allow Road 770 to be constructed for forest operations, and would also mitigate the long term impact of increased road density and human use upon the wolf population. Specifically, it would involve restricting all public motorized access along the entire length of Proposed Road 770, during and after forestry operations in the area. 

This report recommends that the White River Forest Management Planning Team implement the following mitigations, as documented in Results of the October 16, 2002 Issue Resolution Meeting between Pukaskwa National Park, Domtar Forest Products and the Ontario Ministry of Natural Resources.
1. All public motorized access along the entire length of Proposed Road 770, will be restricted during and after forestry operations in the area. 

2. Adopt a quick harvest approach to limit periods of motorized access in the area. Specifically, Pukaskwa National Park recommends the following wording in the 2003-2023 Forest Management Plan: 

AThe time between the commencement of clearing of the right of way for Road 770 and the blocking of the bridge at the Oskabukuta and removal of the crossing at the base of the Chain of lakes will be no longer than three years.

The bridge blocking at the Oskabukuta and the crossing removal at the base of the Chain of lakes will remain in place for a minimum of five years.@
3.
Build Road 770 to primary road standards, but do not allow any public motorized access. Include the following wording to be reflected in the 2003-2023 Forest Management Plan:

AOnce construction of Road 770 begins, a gate will be installed in the vicinity of the crossing on the 721 Road, at the base of the Chain of Lakes. A sign will also be posted at the same location indicating that public motorized use of the road is prohibited. During periods of no-operations (defined as a period of seven days or longer during which there are no forestry operations), the gate will be locked.

A sign will posted at the crossing on the 721 Road, at the base of the Chain of Lakes, and at the Oskabukuta bridge stating that the bridge/crossing will be either blocked or removed. 

All roads that access the 721 Road on the west side of the Chain of Lakes will be decommissioned so as to prevent access to the 770 Road and the Oskabukuta bridge blockade site. 

Within three years after the commencement of road clearing for Road 770, the entire length of the 770 Road north of the Park boundary, including the 721 Road to the bridge at the base of the Chain of Lakes, will be engineered to be inaccessible to public motorized use for a minimum of five years.@ 
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