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Wildhfe diversity and abundance in the boreal forest are direct- 
ly influenced by the diverse and dynamic pattern of seral veg- 
etative types and ages, and habitat inter-associations. Highly 
mobile wildlife species commonly move to other areas as the 
habitat mosaic changes with forest succession or disturbance. 
Less mobile species become locally abundant when conditions 
are favorable and decline when they are not. From a wildlife 
manager's perspective, disturbance must be retained in the bore- 
al forest to maintain vegetative diversity, so that wildlife 
diversity, abundance and productivity can also be main- 
tained. 

Historically, fire and fluvial action have been primarily respon- 
sible for maintaining the diversity and productivity of the bore- 
al forest (Viereck 1973). Recurring wildland fires burning under 
widely varying conditions have created a rich mosaic of seral 
types. Both the oldest and youngest vegetative types commonly 
occur along the major rivers. Where water flow precludes for- 
mation of permafrost, older white spruce (Picea glauca) 
forests can develop. However, the same water flow that 
allows the development of old white spruce forest also con- 

tinually erodes some banks with mature spruce forest, deposit- 
ing silt on bars where willows (Salix sp.) and poplar (Populus 
balsamifera) become established. This natural proximity of 
young, middle-aged and old growth vegetation makes ripar- 
ian areas some of the most productive for wildlife in the 
boreal forest. 

Effective fire detection and suppression efforts in Interior 
Alaska during the 1960s, 70s and early 80s affected forest diver- 
sity and productivity, and, hence, wildlife diversity and abun- 
dance (Kelleyhouse 1979). Most lightning caused fires were 
successfully extinguished, resulting in fewer acres being 
burned than would have occurred naturally (Foote 1983). 
The forests of Interior Alaska began to age and lose their nat- 
ural diversity. Fortunately, interagency fire management 
plans (Alaska Interagency Fire Management Council 1993), 
implemented across agency and private jurisdictions, have restored 
a near-natural fire regime in most sparsely populated regions 
of Alaska. 

One of our biggest management challenges in the boreal for- 
est occurs in the Tanana Valley of Interior Alaska, an area con- 
taining. towns. roads, and a fledgling timber industry. In this 

w - - 
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of the wildland fires they must supplant or supplement. 
Natural fires produce diverse results because of the random- 
ness of ignition, he1 types and varying weather condtions dur- 
ing any given bum (Kelsall et al. 1977). 

From a wildlife perspective, prescribed burning is superi- 
or to logging because it involves similar physical and chem- 
ical processes to wildland fire and can be prescribed to mimic 
naturally occurring fire. Nonetheless, the Alaska Department 
of Fish and Game (ADF&G) realizes the importance of log- 
ging and society's growing need for wood products. 

Clearcut logging is often used in the boreal forest, but it is 
not the functional equivalent of naturally occurring fire 
(Hammond 1992; Mallik 1992). Considerable amounts of bio- 
mass and nutrients are removed during logging, and nutrient 
recycling can be quite Merent, depending on how slash is treat- 
ed and which logging method is used. 

The ADF&G recommends that broadcast burning be con- 
ducted following clearcut logging in the boreal forest when- 
ever possible. Burning releases a flush of nutrients, contributes 
to nument recycling, reduces soil acidity and in-s the thawed 
active layer in permafrost areas (Kelsall et al. 1977; Viereck 
and Schandelmeier 1980). Growth of early successional 
plants preferred by early successional wildlife species can be 
enhanced by broadcast bums in clearcuts (ADF&G 1991). The 
nutrient content of browse and berries produced following burn- 
ing is higher than in those produced in unburned logged 
areas (Mallik 1992). One potential problem which can result 
on disturbed sites is the establishment of persistent stands of 
bluejoint (Calamagrostis canadensis) and other grasses 
unpalatable to wildlife (Collins 1993). More research is 
needed to develop post-logging treatments which will discourage 
establishment of persistent unpalatable grasses. 

Residual standing trees are common in burns, but uncom- 
mon in clearcut areas. Fire-killed trees provide nesting cav- 
ities and insect foraging sites for woodpeckers, chickadees and 
other insectivorous birds, and perches for raptors and sharp- 
tailed grouse (Tympanuchusphasianellus). Leave trees or stand- 
ing snags can pose unwelcome headaches for extensively 
mechanized logging operations, but their retention is of great 
benefit for some wildlife species. Another difference is that 
trees which are logged are not left on the ground as is the case 
following fire. Fallen trees provide large woody debris and 
hence subnivean runways and cover for small mammals and 
their predators such as marten (Martes americana). Wildlife 
diversity in logged areas would be enhanced if some standing 
or downed dead wood were left. 

Moose (Alces alces) are an important species for many peo- 
ple in Interior Alaska and, therefore, have been extensively stud- 
ied. Moose thrive where willows and deciduous saplings are 
available for browse near older forest which they use for 
cover. Browse production often increases greatly following 
clearcut logging (Telfer 1972; Vallee et al. 1976), unless 
purposefdly suppressed to accelerate regrowth of coniferous 
species. Natural succession should be allowed to occur if log- 
ging is to benefit moose and other successional wildlife 
species. 

F* are also important to many people in Interior Alaska, 
Logging has the potential to impact various furbearer species 
in different ways. For instance, two of the most valuable species, 
marten and lynx (Lym canadensis), generally prefer late 
successional and mature forest types. Both species benefit if 

burning or logging increases microtine rodent and showshoe 
hare (Lepus americanus) abundance, but both tend to avoid 
large openings where cover is absent. Marten and lynx are eas- 
ily captured and are susceptible to overharvest where road den- 
sities are high. Logging can drecly impact these species through 
habitat changes (Thompson 1994) and indirectly through 
creation of new access. Long harvest rotations, maintenance 
of a reasonable proportion of late successional and mature for- 
est types within areas slated for logging, and road construc- 
tion and closure policies to reduce permanent access would 
reduce adverse impacts of large-scale logging in the boreal for- 
est on these species. 

Red fox (Vulpes vulpes), coyotes (Canis latrans), wolver- 
ines (&lo gulo) and wolves (Canis lupus) commonly use more 
open areas in the boreal forest where prey is available. 
Increases in vole, grouse and moose densities following log- 
ging could benefit these species as long as road densities are 
not excessive. Like marten and lynx, wolverines and wolves 
can be overtrapped in accessible areas (Mech et al. 1988). 

While our knowledge of habitat requirements for moose, 
small game and certain firbearers is good and improving, biol- 
ogists know much less about many other wildlife species of 
the boreal forest, such as the northern flying squirrel (Glaucomys 
sabrinus). For many, insufiicient mformation is available upon 
which to base sound forest management recommendations. 
Design criteria routinely used for hgh profile species l i e  moose 
may conflict with those needed for other species. For exam- 
ple, enhancement of edge effect through a pattern of small sized 
clearcuts has long been an accepted practice among wildlife 
biologists for some species, but recent research indicates the 
effect of openings extends further into the forest core than pre- 
viously believed. As a result, creating too much edge effect 
can select against species requiring forest core environments 
(Butler 1992), such as the Townsend's warbler (Dendroica 
townsendi). Until more information is gained, ADF&G rec- 
ommends that clearcuts be designed with irregularly shaped 
borders to increase edge effect, and that well distributed, 
large uncut areas be retained (ADF&G 199 1). 

There is a developing widespread social concern for the main- 
tenance of "old growth" forests. Yes, there is an "old growth" 
component in the boreal forest, even though, at first glance, 
the term would seem inappropriate for a forest shaped by peri- 
odic natural disturbances. White spruce trees have the poten- 
tial to live to be several hundred years old. Fires that burn sur- 
rounding black spruce (Picea marianna) forest types often stop 
and spot across the moist, less flammable forest environs 
along the rivers and on islands. Here, white spruce stands exist 
that are quite old. 

Mature white spruce and even older poplar stands in ripar- 
ian zones provide important habitat for many wildlife species. 
Some, like the Townsend's warbler and bald eagle (Haliaeetus 
leucocephalus), may have a high dependency. Bald eagles nest 
in large, old white spruce or poplar along Interior Alaska's rivers. 

Other species, like moose, are seasonally dependent on these 
old riparian forests when snow depths reach critical levels 
(LeResche et al. 1974). The thick spruce canopy intercepts 
snowfall, allowing for easier movement underneath and pro- 
vides thermal cover during periods of extreme temperatures. 
Browse is usually nearby on actively disturbed river bars or 
in the prickly rose (Rosa acicularis) and high-bush cranberry 
(Viburnum edule) understory of older poplar stands. 

60 JANVIERIFEVRIER 1996, VOL. 72, NO. 1, THE FORESTRY CHRONICLE 



Other important wildlife species which depend upon ripar- 
ian areas include beaver (Castor canadensis), river otter 
(Lutra canadensis), and grizzly (Ursus arctos) and black 
(Ursus americanus) bears. In Interior Alaska, we have 
observed that riparian areas also serve as migration corridors 
for many wildlife species. 

These areas are also important for timber production 
because they support much of the higher volume timber 
stands. Historically, riparian white spruce stands have pro- 
duced most of the cabin logs for local residents. 

Currently, ununcut buffers are not reqmed along rivers in Interior 
Alaska and timber harvesting may occur within 30 m management 
areas right to the river's edge. One current practice is to specif- 
ically target stands for logging that would eventually be con- 
sumed by active river bank erosion in order to salvage them 
for human use. The limited extent, high commercial timber 
value and slow natural turnover rate of mature riparian forest 
types causes ADF&G to be concerned about the nature and extent 
of future logging in these areas. ADF&G is currently plan- 
ning research to evaluate the ecological simcance of late suc- 
cessional and mature riparian forest types so that biologists may 
make better informed recommendations concerning logging 
practices. 

To date, logging in the boreal forests of Interior Alaska has 
been relatively small-scale (approximately 400 ha yr-I). 
Thus, impacts on wildlife, both positive and negative, have been 
relatively minor. However, if industrial level logging oper- 
ations are to occur in the boreal forests of Alaska as has 
been proposed (Seidner 1992; Swaffield 1992), management 
reco&endations will have to be based largely upon experi- 
ences in other areas such as the western Canadian provinces. 

In other areas, efforts to enhance the production of white 
spruce forest have involved silvicultural practices, such as the 
use of herbicides, to discourage competing deciduous tree and 
shrub growth (Daniel et al. 1979). This practice could sipficantly 
reduce benefits of logging to early successional wildlife 
species in Alaska. It is our recommendation that use of her- 
bicides to control deciduous trees not be extensively applied 
in the boreal forests of Alaska where multiple use of forest 
resources is a management goal. 

ADF&G is concerned that intensive management for fiber 
production could lead to short rotation intervals. We recommend, 
as we did during development of the Susima Forestry 
Guidelines (Alaska Department of Natural Resources 199 1) 
in Southcentral Alaska, that a reasonable portion of areas slat- 
ed for logging be kept on longer rotation lengths to provide 
suitable habitat for wildlife species requiring large blocks of 
late successional and mature forest types. Currently, there are 
no proven guidelines for perpetuation of mixed-wood forests. 
In Alberta, extensive clearcutting of mixed-wood stands 
resulted in increased representation of hardwood species and 
even shifts in representation among the hardwood species (Dancik 
et al. 1990). 

The development of a large-scale logging industry in 
Alaska would require development of an extensive road net- 
work to transport large volumes of raw wood to mills, with direct 
and indirect impacts on wildlife and wildlife users (Lynch 1973; 
Scaife 1980; Stelfox 1984). If significant access development 
is to occur, the ADF&G recommends the use of winter log- 
ging operations and seasonal ice roads to the maximum extent 
practical to minimize adverse impacts on the land and wildlife. 

ADF&G further recommends that most summer logging 
roads and trails be physically rendered impassable following 
logging to avoid the cumulative adverse impacts of high 
road densities on grizzly bears, marten and other harvest-sen- 
sitive species. Where permanent roads are deemed necessary 
but are found to be having significant and unacceptable 
adverse impacts on wildlife, we recommend they be managed 
to discourage high volume private vehicle use, and designed 
to minimize fish and wildlife impacts (ADF&G 1991). 

Large volume timber extraction for mill operations in the 
boreal forest involves extensively mechanized logging oper- 
ations. In Albexta poor reforestation success on some sites (Dancik 
et al. 1990) has been attributed to the weight and vibration of 
heavy equipment (Jones and Baltgailis 1993). Such potential 
impacts of heavy equipment use should be further studied to 
develop conservation guidelines in the northern boreal forest. 

Because many effects of logging can be cumulative, we rec- 
ommend that timber sales be subjected to full rotational, 
landscape level planning. All past and future harvesting 
activities must be evaluated in the context of their cumulative 
impacts and long term consequences (ADF&G 1991). Failure 
to do so has resulted in unacceptable wildlife impacts in 
other regions and ultimately led to the listing of species 
under the Endangered Species Act (1973). Subsequent man- 
agement actions to recover listed species have threatened 
timber-based local economies. 

If managers are to optimize benefits from the boreal forest 
in ~laska,-there are professional, political, economic and 
biological challenges which will confront both foresters and 
wildlife biologists. The professional challenge is to inte- 
grate our disciplines and accept a broader mission for the man- 
agement of the boreal forest ecosystem to meet the diverse, 
evolving needs of society. To insist on a "business as usual" 
approach to timber extraction is to destine forest management 
to failure in the future. Professionals must accept growing pub- 
lic interest in forest management and involve the public in deci- 
sion-making processes. In this manner, strong public support 
can be developed for integrated forest and wildlife manage- 
ment plans. 

The political challenge is to overcome the severe credibil- 
ity problem which exists among a growing segment of the pub 
lic who view industrial-scale logging as a serious threat to other 
forest-related values and the forest itself (Dawe et al. 1994). 
This distrust is causing people to oppose nearly all timber har- 
vests, even when they may be biologically sound and neces- 
sary to address past mistakes (Taylor 1994, Thomas 1994), such 
as the attempted exclusion of natural fire from the boreal for- 
est in Interior Alaska. The challenge for managers will be to 
show the public how logging, particularly clearcut logging, can 
be used responsibly in the boreal forest to mimic natural 
forces where naturilly occurring fires cannot be allowed. 

Economics present an additional challenge for managers. 
Many non-timber forest values are not easily quantified into 
dollars and cents, and often are not included in the more 
narrowly defined world of forest management economics. The 
problem for wildlife managers and foresters interested in 
forest ecosystems is that timber harvest modifications to 
accommodate or enhance other values frequently reduce the 
efficiency of timber harvest operations, add new costs and reduce 
profit margins. The economic challenge will be to accurate- 
ly evaluate all forest values and to plan for forest management 
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which will result in sustained and, more importantly, stable 
and diverse economic values from managed forests through 
the long term. 

~ i o l o ~ i c a l  considerations are a challenge when sufficient 
information is lacking to reliably predict the consequences of 
management decisions. This is particularly true if those con- 
sequences have the potential to be unacceptable to the publics 
being served. Knowledge gaps can become critical when 
managers are forced to push the upper limits of timber harvest 
from the forest. This is why wildlife biologists urge a cautious 
flexible approach, especially in the northern reaches of the bore- 
al forest where less is known about relationships between log- 
ging and wildlife (Butler 1992). 

ADF&G looks toward the future with a mixture of o~timistic 
enthusiasm and cautious apprehension. We see opportunities 
to use logging and prescribed burning to maintain or enhance 
certain wildlife populations. However, we have valid concerns 
about some recent proposals. The scale at which logging and 
practices designed to maximize fiber harvests are applied 
will determine their ultimate impact on wildlife in the bore- 
al forest. 

To wildlife. the forest is habitat. ADF&G urges that deci- 
sions concerning future management of the bo;eal forest be 
made carefully, based on the best environmental science 
available and with full public and agency involvement. 

- ~ 

Timber harvest vlans and policies must remain flexible so that 
new knowledge can be itegrated into future decision-mak- 
ing. Collectively, professionals must do the best possible job 
of managing the boreal forest if they are to provide maximum 
benefits to the people, and stability and diversity to the econ- 
omy of Alaska. 
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