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Introduction

Considered one the most endangered regions of the country, the South Okanagan-Similkameen valley (Figure 1) is just two-thirds of the size of Prince Edward Island (Environment Canada, 2003). However, nearly half of the bird species in the country are found here, along with many plants (i.e. ponderosa pine forest) and animals (i.e. White-headed Woodpecker – Figure 2) that exist nowhere else in North America and, in some cases, in the world (Environment Canada, 2003). The region is also home to Canada’s only true desert (Careless, 2003). Unfortunately, the reduction and fragmentation of habitat due to housing, agriculture and other anthropogenic activities such as fire suppression and logging has resulted in an intense concentration of species at risk (Kaye and Hart, 1998, Environment Canada, 2003). The White-Headed Woodpecker is an example of a Canadian animal species that is considered to be at risk. In fact, in 1992, the White-headed Woodpecker was assigned a “Threatened” status by COSEWIC (the Committee on the Status of Endangered Wildlife in Canada) (Bryan and Sarell, 2003).

The woodpecker is also listed on B.C.’s Provincial Red list of Candidates for Legal Designation as Threatened or Endangered, seeing that the country’s woodpecker population presently numbers at less than 100 birds, 90% of which are in B.C.’s South Okanagan and Similkameen Valleys (Bryan and Sarell, 2003).

White-headed Woodpeckers depend on mature/old-growth ponderosa pine forest (>140 years) for nesting and roosting and on abundant seed cones for foraging (Bryan & Sarell, 2003). However, fewer than 10,000 Ha of this type of forest presently remain in the South Okanagan as the size of the forest has been reduced dramatically following the Euro-American settlement in the 1800s (Kaye & Hart, 1998). As old-growth ponderosa pine forests in the South Okanagan continue to be assaulted by anthropogenic activities, B.C.’s population of White-headed Woodpeckers can potentially become locally extinct
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Figure 1 - Boundary of the South Okanagan-Similkameen valleys (area defined by Environment Canada together with the Parks Canada Agency and Fisheries and Oceans Canada) in Southern British Columbia.

(Source: Environment Canada, 2003)
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Figure 2 - The White-headed Woodpecker. This bird can be identified by its distinctive black body, white head, white throat and white wing patches. The bird is the size of a robin.

(Source: Bogo, 2003)

(Bryan & Sarell, 2003). Thus, the maintenance and the protection of our mature and old-growth ponderosa pine forest is necessary to ensure that were will be White-headed Woodpeckers in B.C. for many generations to come.

Fire Ecology of the Ponderosa Pine forest

The ponderosa pine forests of the Western United States and the Okanagan have evolved over thousands of years (Moir, 2003). Over this period of time, the forests have developed several adaptations that help them survive in their dry and hot habitat (Moir, 2003). A once-common occurrence in these forests that has shaped their particular ecological adaptation is the occurrence (every 2-15 years over historical time) of low-intensity ground wildfires that come about through natural or intentional means (Turner and Krannitz, 2003). Fortunately, these fires in the pine forests of the region behave in a somewhat predictable manner determined by years of evolution and natural processes (Moir, 2003). 

However, beginning in the early 1900s, this pattern of fires has drastically changed, as suppression and human post settlement reduced the occurrence of natural fires in these forests, which presently stands at one fire occurring every 30-60 years (Turner and Krannitz, 2003). Yet, the fires that do occur in the presence of fire suppression have possibly reached a point of unstable criticality (Moir, 2003). For example, a lightning strike may lead to a few trees burning, a few acres burning down, or a catastrophic stand-replacing fire sweeping over thousands of acres of forest (Moir, 2003). In fact, land managers and scientists are no longer able to predict with much confidence what direction a fire in a ponderosa pine forest might take (Moir, 2003). As a result, the absence of re-occurring fire as well as the widespread logging and grazing of the forested lands in B.C’s South Okanagan have led to unforeseen changes in the ponderosa pine forests in terms of their composition, their structure and their ecology (Moir, 2003). 

For instance, the lack of fires in the South Okanagan has allowed denser stands (in some instances, exceeding carrying capacity of a given site) of immature ponderosa pine and of the more shade-tolerant douglas fir to become established (BCCF, 2003). This has led to an increased accumulation of forest floor litter (Figure 3) resulting in more severe, more destructive and less frequent stand-replacing crown fires where both the mature cone-producing trees and the large suitable snags are destroyed (Moir, 2003). Through this process, the habitat available for the White-headed Woodpecker to roost, nest and feed is reduced. In addition, these dense stands of immature trees have led to 
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Figure 3 - Estimated mean changes in characteristics of ponderosa pine as the result of fire suppression on eight plots located in Southwestern United States.

Note:  This simulation of ponderosa pine characteristics in the Southwestern United States over a period of 200 years yielded three significant changes: (1) The increase in ponderosa pine tree basal area, (2) The increase in forest floor litter accumulation, (3) The decline in near-view esthetics (as estimated by a scenic view index).
(Source: Covington and Moore, 1994)

increased competition for nutrients among vegetation as well as a gradual change from a ponderosa pine climax forest to a douglas fir dominated climax forest (BCCF, 2003), further reducing the habitat of the White-headed Woodpecker.
In addition to the White-headed Woodpecker, other B.C. bird species (e.g. the Sage Thrasher) can potentially be at risk as a result of fire suppression, as they depend on grassland and savannah-like habitats with mature ponderosa pine (Turner and Krannitz, 2001). Therefore, any increase in ponderosa pine density in a limited grassland or savannah habitat is of particular concern, since the increases in the density of ponderosa pine in the South Okanagan can result in the decrease of grassland openings (Turner and Krannitz, 2001). Turner and Krannitz (2001) have used evidence to suggest that even a small increase in ponderosa pine density can have a negative effect on endangered and threatened grassland birds in the province.
Fire exclusion in the South Okanagan has also led to other forest management concerns pointing towards the health of ponderosa pine forests (Covington et al., 1997). In truth, over the past 150 years, the lack of fire has led to dramatic changes to the ponderosa pines, including decreases in growth rate, decreases in diversity (both herbaceous and woody plants), increases in the disruptions of tree cycles due to insects and increases in the mortality of the oldest age class of tress (Covington and Moore, 1994). In addition, great ponderosa pine tree density caused fire suppression can also potentially decrease forest litter decomposition rates, leading to staggered nutrient cycles (Kolb et al., 1994, Covington and Moore, 1994). As a result, one could expect decreases in available nutrients, leading to decreases in growth rates (hence, decreased vigour, which increases pine tree susceptibility to pine bark beetle attacks) (Kolb et al., 1994) and decreases in forage quality and quantity for the White-headed Woodpecker (Covington et al., 1997). 

Although there are many questions which still need to be answered regarding the ecological and multi-resource implications of post-settlement changes, there is a wide consensus that today’s ponderosa pine forests are radically different from those before the Euro-American settlement (Covington and Moore, 1994). Thus, the widespread debate on the issue of fire suppression makes it obvious that a practical solution to the management of our ponderosa pine forest needs to be reached and applied throughout the Southern Okanagan.

Logging the South Okanagan’s Ponderosa Pine Forests

Since the days of the early settlers, Okanagan's exceptional climate (found nowhere else in Canada) has provided an ideal place for agriculture, fruit growing, settlement and lumber (Environment Canada, 2003). Thus, much of the land in the South Okanagan was cleared through logging activities. However, logging also allowed invasive weeds to spread rapidly through the grasslands, endangering the existence of the ponderosa pine forest by inducing increased competition for nutrients, moisture and space (Environment Canada, 2003). In addition, logging has removed much of the old- growth/mature cone-producing pines throughout the South Okanagan (BCCF, 2003). The impact of the decrease in old-growth/mature cone-producing ponderosa pines is even more exaggerated in the South Okanagan because there are no alternate pine species for the White-headed woodpecker to utilize (BCCF, 2003). This is especially true over the winter season, as other major food sources for birds (such as insects) are not available (BCCF, 2003). Moreover, the loss of the woodpecker habitat due to logging can potentially result in the loss of a symbiotic relationship between the ponderosa pine trees and White-headed Woodpecker, as the woodpeckers help maintain the health of the tree by eating insect pests as part of their diet (Bryan and Sarell, 2003). Thus, more old- growth ponderosa pine trees need to be protected from logging and maintained to avoid the extinction of the White-headed Woodpecker in Canada.

Restoring the Ponderosa Pine Ecosystem of the South Okanagan

Restoring the South Okanagan’s ponderosa pine ecosystem to pre-settlement conditions (i.e. open stands of large, old-growth ponderosa pine underlain by an understory of native grasses with fires maintaining this open structure by killing seedlings and encouraging growth of native grasses) must be the objective for those who hope that B.C.’s White-headed Woodpecker population can be revived and removed from the COSEWIC and B.C.’s Provincial Red lists (Bryan and Sarell, 2003). Convington et al. (1997) have hypothesized that both the restoration of the ponderosa pine ecosystem structure and the re-introduction of fires are necessary for restoring rates of decomposition, nutrient cycling and tree growth to natural, pre-settlement levels. However, re-establishing pre-settlement ponderosa pine stand structures alone (involves the thinning of the majority of the post-settlement trees) would result in lower rates of decomposition, nutrient cycling and tree growth as compared with thinning, forest floor manipulation and prescribed burning in combination. However, both types of treatments can result in higher rates of these processes as compared to the post-settlement levels experienced today (Covington et al., 1997). 
Possible thinning and forest floor manipulation techniques include the removal of thicker post-settlement trees (stumps cut to ground level), the removal or the manipulation of the litter layer (by raking aside the Oi layer and the removal of the Oa and Oe layers) and the removal of any postsettlement course woody debris (Covington et al., 1997). However, the pre-settlement pines and course woody debris are to be retained (Covington et al., 1997), as the White-headed Woodpeckers prefer old growth mature ponderosa pine stands as their habitat. Determining whether or not a pine and debris are old-growth involves sampling and dating tree cross-sections. The addition of native grass litter can aid the ecosystem restoration process, as the grasses can contribute and recycle nutrients to the pines (Kaye and Hart, 1998). 

Setting aside all old-growth ponderosa pine stands that meet the current old-growth definitions may have unexpected consequences (Covington and Moore, 1994); however, since old-growth pine stands have higher canopy closures than in pre-settlement times, they are more susceptible to crown fire, low tree vigour and mortality from drought, insect pests and diseases (Covington and Moore, 1994). Thus, in order for the restoration process to apply to these types of old-growth pine stands, it may be necessary to use thinning, manual fuel treatments or prescribed burning to restore these candidate stands (Covington and Moore, 1994).

Other researchers might argue that using a prescribed fire alone (without thinning or manual fuel removal) can restore the ponderosa pine ecosystem, because the technique can reduce surface fuel loads, stimulate nitrogen availability and increase herbaceous productivity (Covington et al., 1997). However, the prescribed thinning technique can cause high mortality towards pre-settlement (old-growth/mature) pines, decrease soil organic matter content (thus, decreasing the soil’s ability to hold moisture) and produce lethal soil temperatures under pre-settlement pine canopies (Wagle and Kitchen, 1972, Covington et al., 1997). Furthermore, researchers applying this technique found that their results were localized (site-specific), unpredictable and difficult to control, since returning can produce dangerous fires. This is because a high density of post-settlement ponderosa trees can provide a continuous ladder and thus a high crown-fire potential (Convington et al., 1997). It is therefore safe to assume that prescribed fires alone in today’s unnatural structure may not restore the necessary pre-settlement conditions to revive the White-headed Woodpecker population. Consequently, some combination of thinning, manual fuel removal and prescribed burning is necessary to restore the South Okanagan’s ponderosa pine ecosystem to the desired pre-settlement conditions quickly and efficiently (Covington et al., 1997).

Preliminary results from various authors with regards to restoration effects of ponderosa pine ecosystems throughout the South-Western United States have been encouraging (Covington et al., 1997). For instance, the combination of thinning and burning has changed forest fire regimes in which crown fires were common to those where surface forest fires occurred, but where crown fires became highly improbable (Covington et al., 1997).  In addition, the combination of thinning and burning has reduced tree competition, which in turn lead to increased moisture and nutrient availability. It has also likely increased the resistance of pre-settlement pine trees to insects (Covington et al., 1997). Finally, grasses, forbs and shrubs are responding favourably to these varied treatments, indicating a more diverse ecosystem that is dominated not just by pine trees, but also by a broader variety of plants (Covington et al., 1997).

Turner and Krannitz (2001) have determined that introducing prescribed burns in the South Okanagan would aid in decreasing ponderosa pine density and reducing the build-up of dead surface fuels, thus reducing the risk of stand-replacing fires and improving the health of the ponderosa pine ecosystem in the region. Turner and Krannitz (2001) have also suggested that prescribed burning is needed to prevent the further disappearance of grassland and savannah habitats due to the establishment of ponderosa pine caused by fire suppression. Although fire is effective in reducing the density of ponderosa pines, some sites in the South Okanagan have yielded inconsistent results (Turner and Krannitz, 2001).

Other possible encouraging results of the ecosystem restoration treatments involving thinning and burning applied toward ponderosa pine forests include increased mineralization and uptake of nitrogen leading to increased photosynthesis, growth efficiency and resin production by pre-settlement trees. They also resulted in increased cover and net primary production by shrubs and herbaceous vegetation (Figure 4), Thus preventing the growth and the regeneration of pine seedlings (Wagle and Kichen, 1972, Covington et al., 1997). 

Discussion/Conclusion

Research by various authors has indicated that fire is without a doubt an important ecological factor in the development of the South Okanagan and Western United States ponderosa pine forest (Weaver 1951). Subsequent to the Euro-American settlement, human activity has caused profound changes in the health of the ponderosa pine forest. Some of these changes appear to threaten forest management, and its natural beauty (Weaver, 1951). 
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Figure 4 – Total above-ground herbaceous production (pounds per acre per year) by treatment and patches in the Fort Valley Experimental Forest, near Flagstaff, Arizona. A trend of increase in herbaceous above ground biomass results in all three types of overstory strata.

Note: Post-settlement trees were retained to replace pre-settlement trees that have died since 1876 in the post-settlement retained patches. Grassy patches are natural openings in the overstory.

(Source: Covington et al., 1997)

Kolb et al. (1994) concluded that in the Southwestern United States, the ponderosa pine forest currently does not provide a balanced diversity of seral stages and stand structures. Under-represented types of vegetation include native grasses, tree regeneration and old-growth. These unhealthy forest conditions were created mostly in the 19th and 20th centuries through logging and fire exclusion practices (Kolb et al., 1994).

However, before embarking on the restoration project of the ponderosa pine forest, post-settlement changes in ecological conditions must be determined in the South Okanagan (Covington and Moore, 1994). For instance, the use of a prescribed burning management tool can reduce surface fuel loads, stimulate nitrogen availability and increase herbaceous productivity. However, further research needs to be conducted to determine the feasibility and the possible results of prescribed burning applied under varying conditions of stand, fuel, fuel moisture and weather (Weaver, 1951, Kaye and Hart, 1998). In addition, all stakeholders involved in any ecosystem restoration project should be aware that ecosystem restoration research most likely requires a long-term (30 years or more), interdisciplinary commitment (Covington et al., 1997). Finally, due to the ongoing changes in atmospheric CO2 and global climate, the need for intensive ecosystem restoration projects and management aimed at preventing wide-scale collapse of existing ecological systems is increasingly crucial (Covington and Moore, 1994). 

Encouraging the population growth of the White-headed woodpecker by maintaining the mature and old-growth ponderosa pine forests is possible through protection, and a stewardship program is a good start (Bryan and Sarell, 2003). As well, in the South Okanagan, setting aside some young forest stages to mature to old-growth for the future can maximize both growth and cone production to further enhance the population of woodpeckers in B.C. (Bryan and Sarell, 2003). The South Okanagan is not only beautiful, but it is ecologically unique. After all, in Canada it enjoys the hottest summer temperatures, is the only true desert and is home to the largest concentration of birds of prey. This uniqueness must be recognized and South Okanagan must be adequately protected in order to preserve this amazing corner of Canada for generations to come.
. 
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