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ABSTRACT

Hyer, Bruce T. 1997. Effects of roads and log hauling on woodland
caribou use of a traditional wintering area near Armstrong, Ontario.
112 pp.

Adyvisor: H.G. Cumming

Key Words: disturbance, grey wolf, habitat partitioning, log hauling,
moose, noise, predation, woodland caribou.

Increasing concem for the viability of forest-dwelling woodland
caribou (Rangifer tarandus caribou) in Ontario has resulted in
recommendations for more restrictive timber harvesting practices.
Caribou populations have steadily retreated northward except for small
remnant populations. While there is much agreement that the
fundamental cause of the decline is timber management, there is much
less agreement on the proximate causes. Debate has focussed upon
three causal hypotheses: 1) habitat degradation or change; 2) predation:;
and 3) displacement or stress by hurnan activities in critical habitats
such as wintering or calving areas.

A three-year field experiment (fall 1990-spring 1993) tested the
third hypothesis and showed that woodland caribou significantly
altered their winter dispersion when log trucks drove through their
traditional wintering area. All radio-collared caribou that occupied the
experimental area moved 8-60 km after log hauling began. Track counts
indicated that most caribou moved 3-60 km away from the road after it
was plowed and hauling commenced, often into range that had fewer
lichens and more predators than winter refugia. In a nearby
undisturbed control area, no such movements occurred.

The Wabinosh Road prime study area bisects a traditional
wintering area of open-stocked mature jack pine (Pinus banksiana
Lamb.) and black spruce (Picea mariana (Mill.) B.S.P.) with lichen
(Cladina spp.) ground cover. Caribou presence and movements were
monitored by fixed-wing aircraft using both high-level telemetry and
low-level transects recording tracks.

Pronounced habitat partitioning between moose (Alces alces) and
caribou excluded moose from the caribou wintering area. Grey wolf
(Canis lupus) tracks were frequently associated with the moose tracks,”
but rarely near caribou tracks. No wolf predation on caribou was
observed within the winter refugia; three kills were found outside them.
Wolf predation was almost exclusively upon moose, frequently utilizing
roads and human trails to access them.

Due to the possibility of displacing caribou from winter refugia to
places with higher predation risk, winter log hauling through caribou
winter habitat should be avoided wherever possible.
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I) INTRODUCTION

During the last century there has been a huge, albeit
unintentional, experiment conducted in northwestern Ontario
northward from Lake Superior to the present northern limits of roads
and timber harvesting. That experiment, had anyone chosen to think of
it as such around the turn of the century, might have been described
this way: “What will be the effect upon woodland caribou populations
in northwestern Ontario if we start near Lake Superior and gradually
harvest trees further and further north? We will build roads, convert
many conifer stands to hardwood and mixedwood stands, increase fire
frequency in some areas, decrease fire frequency in others. We will begin
with horse logging and winter roads, change in the 1950’s to skidders
and all-season roads. convert further to larger harvesting machines and
even higher grade roads in the 1970’s, 1980's and 1990's, and all
through the century increase the size of the clearcuts. Every twenty
years we will try to double the rate of harvest until the end of the
century, when we will be approaching the limits of sustained harvest
yields.”

The results of that unstated experiment upon caribou seem to be
clear to the majority of scientists and natural resource managers who
have pondered it. There has been little refutation of (and a growing
consensus on) the belief that forest harvesting practices, their
associated activities, and their effects upon forest composition have

had a deleterious effect upon woodland caribou. That there is virtually
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total inverse correlation between forest management activities and
caribou does not seem to be contentious. What is roundly and hotly
debated is what mechanism or mechanisms are responsible for these
profound adverse effects. Further, if we can identify them and agree
upon such causes, can we devise ways to change them or compensate
for them in some way such that timber management and caribou can be
compatible? Some researchers believe that timber management can be
modified in order to become compatible with woodland caribou; others
believe that caribou will survive only in the absence of roads and
harvesting. Many researchers, managers. and the concerned public are
undecided. Before prescriptions for change (or remediation or even
restoration) can be applied, we must be reasonably certain about both
the fundamental and proximate causes of woodland caribou decline in
Ontario and beyond.

There seem to be a few main hypotheses about why timber
management activities have caused a decline. Three of the most
frequently espoused categories of hypotheses include:

1) direct habitat effects (e.g. loss of mature and overmature
conifers and associated lichens), causing the caribou to emigrate or die,
due to nutritional factors (Cumming and Beange 1987, Cumming 1992);

2) indirect habitat effects (decreases in stand ages and increases
in hardwoods), resulting in increases in moose biomass, further
resulting in increases in wolf densities leading to unsustainable

predation upon caribou (Bergerud 1974); and

i
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3) direct disturbance effects by timber management or other
human activities, causing caribou to emigrate, perhaps into adjacent
areas with poorer food supplies, or increased risk of predation, or both.

In 1990, Buchanan Forest Products Ltd. (BFPL) made a request to
plow the Wabinosh Road southeast of Armstrong, Ontario; its wish was
to haul wood during the winter of 1990-1991. The request was at first
denied, as the road bisects an area of important traditional winter
habitat for woodland caribou in the region. The request was eventually
granted, but tied to a condition set by the Ontario Ministry of Natural
Resources (OMNR). OMNR required that an intensive experiment be
conducted to determine what effects upon the caribou would result
from plowing and log hauling on the Wabinosh Road. Such a study
would add significantly to current limited knowledge of the effects of
direct mechanical disturbance upon woodland caribou. A research
partnership was formed in the fall of 1990 between Lakehead University
(Dr. H. Cumming, Professor of Forestry), OMNR (M. Millar, Acting
Regional Director, North Central Region), and BFPL (G. Swant, Chief
Forester). A steering committee and academic advisory committee were
set up. and [ was asked to execute the project.

The major goal of the three-year partnership, as suggested by the
partners, was to try to answer the following primary question:

What is the direct and immediate effect of road plowing, truck
traffic, and log hauling on use by caribou of their traditional
wintering area located to the east of Armstrong, south of the

Pikitigushi Road and the airport, and adjacent (east and west) to
the Wabinosh Road?

\
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II) THE PROBLEM: THE CONTEXT FOR THE ARMSTRONG
SITUATION

There is increasing concern for the viability of remnant woodland
caribou (Rangifer tarandus caribou Gmelin) along the southern limit of
their current distribution in the boreal forest. Literature cited here
describes research which may have implications for the Armstrong
situation, where the increase and encroachment of human activities
and the attendant management actions may affect the viability or
behaviour of woodland caribou.

The northward progression of the southern limit of continuous
caribou distribution over the last century suggests that some human
activities (e.g. building railroads, changes in fire frequency and
distribution, land clearing for settlement, building towns, cities, and
roads, timber harvesting) might be affecting caribou adversely.

Cumming and Beange (1993) showed that caribou cease using cut
areas for many years, and that in five documented cases the common
factor in disappearance of local caribou bands was timber harvesting.
Although their results do not constitute proof, they suggest timber
harvesting as the most likely cause of caribou decline. Specific
mechanisms of decline remain contentious. Recently, bold proposals
and draft policies have been proposed (and even begun to be
implemented) in northwestern Ontario regarding cutting patterms and
practices, in the hope that the decline of caribou can be halted or
slowed (OMNR 1991, 1994). Draft Caribou Guidelines (OMNR 1994)

i
i
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have been contentious, with some detractors finding the proposals
simplistic and highly experimental (e.g. Geraldton LCC 1995, Cumming
1996). Nonetheless, some wildlife managers feel it to be imperative that
a policy be implemented even if imperfect and without certainty of
success, given that the previous lack of a caribou management plan has
constituted a far larger experiment, albeit unintentional. Furthermore,
in many areas of northwestern Ontario, timber harvesting is proceeding
in occupied caribou range in the absence of a policy (Armstrong pers.
comm. 1995).

Over the past hundred years, the distributions of northwestern
Ontario caribou populations have shifted dramatically, and their
populations have declined northwards (Fig. 1). Concern for this reduced
range has been expressed (DeVos and Peterson 1951, Cringan 1957,
Darby et al. 1989. Racey et al. 1992, Cumming and Beange 1993). Some
small remnant populations persist, mainly along the north shore of
Lake Superior (Godwin 1990). Several key factors have been cited by
Godwin to have resulted in population declines in the boreal forests
north of Lake Superior. Since Cringan's (1957) paper, timber harvesting
has been suspected as a likely cause, but evidence was lacking.
Increasingly, recommendations have been made for restrictions on
timber harvesting practices, as logging activities penetrate caribou
range (Freddy 1979, Bloomfield 1980, Ritcey 1988). Loss of mature
forest habitat, increased hunting and human disturbance, and

increased predation related to
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Fig.1. Past and present distribution of caribou in North America:

1. Rangifer tarandus dawsoni (extinct): 2. R. t. Caribou; 3. R L.
Greonlandicus; 4. R. t. Pearyi; 5. R t. Granti; 6. R. t. Eogreonlandicus;
and 7. Former range. (In: Bergerud 1978).
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habitat changes have been suggested as possible causes (Darby et al.
1989). All of these factors may be created or increased by logging
activity. My interviews and discussions with many caribou scientists
and wildlife managers suggest that a consensus is emerging that the
fundamental cause of woodland caribou decline in Ontario is
associated with timber harvesting and/or road access. There is less
agreement, and far more debate, as to what the intermediate and
proximate causes may be.

Leopold (1933) described two kinds of factors that could affect
wildlife populations: welfare factors and mortality factors. The former
are habitat attributes that provide opportunities for the animals to
exploit (e.g. food, cover); the latter are factors such as predation,
disease and emigration. The total of the mortality factors must be kept
below the reproductive rate for the population to sustain itself. This
balance is particularly critical for caribou, that have a low reproductive
rate, usually do not twin, and whose cows do not conceive until 2.5 or
3.5 years of age (Bergerud 1978). Reasons for widespread caribou
declines have traditionally been assigned to one or more of these
welfare or mortality factors.

One view has been that the main factors involve habitat
degradation or change (e.g. Edwards 1954, Scotter 1972, Klein 1982,
Van Ballenberghe 1985). Another is that predation is the main factor
(e.g. Ahti and Hepburn 1967, Bergerud 1974, Gauthier and Theberge
1986, Edmonds 1988, Elliot 1989, Hayes et al. 1989, Seip 1990).
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Cumming (1992) suggested that both factors might be important, with
one or the other coming into prominence under certain circumstances,
or at a given time. Predation may be involved in many instances, but it
may be paramount only in a proximate sense. Human disturbances, or
habitat changes caused by fire or timber harvesting, may force caribou
into habitats or situations where predation is increased. Also, roads
associated with logging are thought to increase poaching access and
facilitate access by wolves (Bergerud et al. 1984, Darby and Duquette
1986).

According to Cumming (1992), caribdu and their habitat should
be managed so as to maintain winter ranges with abundant lichen
supplies, preserve calving refuges and travel corridors, reduce predation
within winter and summer calving areas, and minimize or eliminate
human disturbance wherever possible. Key mortality factors, in
increasing order of significance, have been suggested to include
parasites and diseases, accidents, hunting, and predation
(Bergerud and Elliot 1986, Darby et al. 1989, Cumming pers. comm.
1990). Brousseau (1978) suggested that logging disturbance in the CIliff
Lake area of northwestern Ontario (near Dryden) caused caribou to

abandon their range, even when the majority of it remained uncut.
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IIl) THE ARMSTRONG EXPERIMENT

Without disputing the validity of either or both of the “habitat
change” or “predation” theories in certain situations, I author sought to
explore further Brousseau's contention: that severe or chronic
disturbance (by sounds, sights, or scents of human or mechanized
activities) to woodland caribou, an animal that depends heavily on
predator avoidance, can cause range reduction or population decline.
Could it be that when caribou occupy traditional winter habitats, they
are highly sensitive to predation, or the perceived risk of predation?
Could they be sensitive to sounds that are unfamiliar, or that might
mask the sounds of predators? Might they abandon, temporarily or
permanently, otherwise suitable habitat if stressed acutely or
chronically by noise or other stimuli (e.g. sight, smell) that may put
them on "predator alert"? Might they be forced into inferior habitats
with increased metabolic demand, decreased quality or quantity of food,
or increased susceptibility to predation?

I attempted to answer these questions by testing the following
hypotheses on the population of woodland caribou that have

traditionally utilized the specific winter habitat south of the Armstrong

airport.
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HYPOTHESES:
Research Hypothesis: Truck traffic involved in transporting
wood through a traditional woodland caribou wintering area will
cause caribou to shift, or otherwise to modify their winter

movements or activities in a measurable way.

Null Hypothesis #1: Woodland caribou will continue to use a
traditional wintering area during the months of January to
March despite log hauling and associated human activities. Their

movements and activities will not change measurably.

Null Hypothesis #2: Caribou may move coincident with hauling
activities, but those movements are due to other identifiable

factors not directly associated with the timber hauling.

Primary Research Objective: Determine the effects of timber
hauling, and associated human activities, on caribou use of

traditional wintering areas south and east of the Armstrong

airport.
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IV) HISTORY OF CARIBOU IN THE LAKE NIPIGON-
ARMSTRONG AREA

RETREAT OF CARIBOU NORTHWARD TO THE ARMSTRONG-LAKE
NIPIGON AREA

In the early and mid-1800’s, woodland caribou resided in Maine,
northern Vermont, New Hampshire, the Great Lake States north of
45-46 degree N latitude, and throughout Atlantic Canada (Seton 1909,
Banfield 1961) (Fig. 1). Herds disappeared from Vermont during
1830-1839, Wisconsin 1840-1849, New Hampshire 1860-1869, Maine
1906-1914, mainland Michigan 1900-1910, Nova Scotia 1905-1912, New
Brunswick 1927, and Isle Royale, Michigan 1920-1930 (Bergerud and
Mercer 1989). Woodland caribou range once extended well into
Minnesota (Darby and Duquette 1986), and the last large numbers of
them there were reported in the northeast in the 1890’s (Heinselman
1996). After 1850, moose and later white-tailed deer (Odocoileus
virginianus) expanded their range northward and caribou populations
declined. One factor associated with the decline was an increase in the
biomass of the prey populations which allowed the wolf population to
expand (Simkin 1965, Bergerud 1974, Darby et al. 1989).

The northern advance of white-tailed deer was especially serious
because not only do deer live at higher densities than moose and
caribou, which greatly augments wolf numbers, but they also transmit
a fatal disease caused by Paralaphestrongylus tenuis (Anderson 1972) to
caribou. In North America, there are no reported examples of caribou

coexisting with a high density of eastern white-tailed deer. Nor have
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any caribou reintroductions succeeded where deer are present (Bergerud
et al. 1984).

Caribou were observed by fur traders from Old Fort William. For
example, Hind (1857) recorded “cariboos™ among animals found along
the banks of the Kaministiquia River. A Fort William Report (1824)
stated that both moose and caribou were declining locally from hunting
pressure, along with a similar decline in caribou numbers on Isle
Royale. Earlier reports (Dobbs 1744) reported “elk” (caribou?} and “wild
asses” (moose?) along the river.

Caribou were found in Thunder Bayv environs until the turn of the
century. A particularly large bull was reported in the Port Arthur
“Sentinel” in March of 1856 (Ekholm 1972). J. Cross reported an
estimated 500 caribou inhabiting the Sibley Peninsula in the 1920’s,
with a single herd of 59 observed on Pickerel Lake in what is now
Sleeping Giant Provincial Park. He reported that they routinely crossed
to the Black Bay Peninsula and Isle Royale (Ekholm 1972). Caribou
hunting was outlawed in the all of Ontario in 1929, yet despite this
hunting ban, caribou continued to dwindle rapidly. Caribou sightings
were made close to Thunder Bay, including at the Black Bay Peninsula
and the Dog Lake area north of the city, until the early 1950’s (Fig. 2).
Curmnming and Beange (1993) stated that caribou were observed in

Sibley Park (now Sleeping Giant Provincial Park) until 1970.
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Fig. 2. Sight records of woodland caribou in Ontario, 1944-1950
(In DeVos and Peterson 1951).
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THE ARMSTRONG AIRPORT SITUATION

For many decades (at least since the mid-1940’s when the airfield
was built as an emergency landing location for aircraft flying across
Canada), Armstrong residents and OMNR personnel have been aware of
the winter presence of woodland caribou in the jack pine sand flats
south of the Armstrong airport, a few kilometres east of town (Bergerud
and Butler 1975, Cumming and Beange 1987, Beange and
Timmermann, pers. comm. 1990). Timmermann {1967) reported and
mapped a group of 23 animals in March 1967 in a stand of jack pine
(90% Pj 40-50’, 10% Bw, with lichen understory) on sand flats south of
the Armstrong airport. Monk (1967) reported the poaching of a caribou
in the same year, southea;st of the Armstrong airport. The airport was
improved by the U.S. military in the 1950’s as a part of the ‘Pinetree
Line'. Since the military base was closed in the early 1970's there has
been no regular air service. Current airport use is minimal in any
season, particularly in the winter months (usually less than one flight
per week) although the east-west runway is plowed by the Ministry of
Transportation of Ontario (Nicholl pers. comm. 1991).

In 1972, an OMNR Sensitive Areas Report identified the habitat
south of the airport as important winter habitat, and urged that it “be
protected from...recreational use, resource production, and
transportation and communications alignments...” (OMNR Nipigon
District 1972). Contrary to that recommendation, and over the

objections of the regional biologist, a 100’ right of way was cut 10 miles
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southward from the airport along the present Wabinosh Road
alignment in 1975. The Nipigon District Forester assured the biologists
that “logging would take place at least 5 miles south of the airport”. An
accompanying map identified the habitat as extending westward to
Randolph Lake, north to the airport, 0.5 kin east of the Wabinosh
Road, and southward from the airport (Elsey, 1975).

In June 1975, the District Manager of OMNR approved timber
harvesting in the southern half of the valley sand flats thought to be
utilized by caribou in winter. Conditions placed upon the timber
company included harvesting in summer ahd rendering secondary and
tertiary roads impassable to prevent free access to the cut areas.
Moreover, it was stipulated that “strips or patches will be left standing,
basically for site protection, but they may also prove beneficial to the
caribou.” A low-quality timber access road called the Wabinosh Road
had been previously constructed by Hammermill Timber in the late
1940's or early 1950’s, running south from the airport toward Wabinosh
Lake (Timmermann pers. comm. 1990, quoting Hagan pers. comm. ca.
1970). In 1975, the road was significantly upgraded, through the
wintering habitat (Elsey 1975), and approximately half (the southern
half) of the winter caribou range was cut. In response to the biologists’
concerns that road construction or other sources of disturbance might
have caused the caribou to leave the area, the District Manager stated
that “if the caribou do not return, Domtar would be permitted to cut

the rest of the area” (Koistinen 1975). The stands in question were still
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standing in 1990, many of which constitute a key portion of this study
area. Also in 1975, Bergerud and Butler (1975) investigated and
documented caribou winter use near the airport. as well as travel
corridors to and from Lake Nipigon.

In the period 1976-1981, Cumming and Beange (1987) used a
variety of methods, including "driving" islands, tagging captures, radio
telemetry, lichen browse surveys, pellet counts and aerial track surveys,
to study the dispersion and movements of caribou in the Armstrong -
Lake Nipigon area. They documented that at least some animals of the
wintering Armstrong herd utilize islands dn Lake Nipigon for calving,
and that this wintering range was the most consistent of all used by
the Nipigon Islands caribéu. In a similar way, animals that summered
on Lake Nipigon wintered near Humboldt Bay, northeast of Lake
Nipigon. Cumming and Beange (1987) showed that nearly 100 of more
than 200 estimated woodland caribou in the 32,000 kin2 study area
lived from April to December on islands in Lake Nipigon. During
autumn, caribou moved from summer locations, but remained on
islands until after ice formation. In spring, they returned to the islands
before ice breakup. Migration routes averaged 46 km, but the exact
travel corridors were indistinct at that time. All caribou aggregated in
large, traditional wintering areas or small, temporary ones similar to
the "yards" of white-tailed deer.

Bergerud et al. (1990) reported that each spring from 1975 to

1985, caribou migrated in April to the islands in Lake Nipigon where
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they remained for the summer. Bergerud et al. (1990) tested three
hypotheses for this migration: 1) to reduce insect harassment, 2) to
seek more abundant or nutritious forage, or 3) to reduce predation risk.
They found that the food and insect relief hypotheses were neither
necessary nor sufficient explanations for these migrations. Caribou
used the shoreline of the islands even in the absence of insects. There
was less green forage on the islands than on the winter range and the
smaller islands were very overgrazed. Bergerud et al. (1990) found that
the dispersed nature of the population, the use of shorelines suitable
for escape, and the avoidance of islands trévelled by wolves suggest that
the migration of this herd was a spacing tactic used to reduce predation
risk during calving. |

In 1979, another potential conflict arose with a proposed Indian
Reserve in the Wagaming station area, just east of the airport. The
Parks Branch of OMNR, quoting Bergerud’s (1975) study, identified the
proposed reserve area as “a location for winter feeding, and also as a
travel corridor between the Armstrong area and Lake Nipigon” (Fawcett,
1979). Also in 1979, Great West Timber applied to harvest timber in the
Whitesand River area, southeast of the airport. The Nipigon District
Wildlife Management Officer refused to approve this request, citing
reasons that included 1975 and 1976 documentations of wintering use
and migrations to and from summer range on Lake Nipigon (Beange
1979). Bergerud and Butler (1975) counted up to 47 caribou using the
habitat in winter within 2 km of the (unplowed) Wabinosh Road.
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Schraeder (1982) completed a literature review for the OMNR
Nipigon District on the effects of logging on woodland caribou. The
review was done from the perspective of possible factors relevant to the
Armstrong situation. Schraeder's report included the following
conclusions and observations:

o Local population declines have usually been attributed to

disturbance of climax forests by logging and fire and subsequent
increases in predation and disease.

o Habitat manipulations which favour moose and deer are
detrimental to caribou.

o Woodland caribou winter ranges may be determined by the extent
of terrestrial lichens.

. Disturbances on winter ranges will cause the animals to vacate,

. Commercial timber extraction does not permit lichen
regeneration.

. Caribou should not be confined to relatively small tracts of
isolated habitat. The protection of the lichen stands determining
the Armstrong range and the travel corridors to Lake Nipigon is
tantamount to preserving the caribou herd.

. The access afforded by haul roads will lead to an increase in
harassment and poaching of caribou.

o Recent destruction of caribou range in the Dryden District was
attributed to logging. The 40-60 animals which traditionally
utilized the CIiff Lake area there have disappeared.

In 1989, caribou winter habitat in the airport area was reviewed
(Timmermann 1989) and a map developed that identified “Core Area:
Prime Winter Woodland Caribou Habitat, Armstrong Airport™ ,
extending several kilometres either side of the Wabinosh Road, and

south of the CNR mainline. The Armstrong winter range (180 km?2) was
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estimated to be comprised of 35% mature and overmature conifer (> 80
years), 26% conifer (mainly immature jack pine 40-79 years), 11%
deciduous forest, 17% mixed forest, 7% muskeg and open land, and 4%
water (Darby et al., 1989). From 1974 to 1985, the several contiguous
clearcuts that occurred in mature and overmature conifers in the winter
range totalled ca 1,140 ha. Caribou have not been known to use those
areas since cutting, but have continued to use adjacent uncut winter
range (Cumming and Beange 1993). The winter core habitat all lies
within an area classified as lacustrine sands with associated sand
dunes (Zoltai 1965).

In the fall of 1989, the OMNR received a request from BFPL to
haul timber that had beén cut at the southern terminus of the
Wabinosh Road through caribou winter habitat south of the airport.
After an initial position that such hauling would not be allowed in the
winter, OMNR modified that position after the company pointed out
that there was insufficient evidence to support the OMNR contention
that disturbance in the form of plowing and log hauling would cause
significant adverse effects on the caribou. The company stated that “we
see a need to collect practical data and information on the impact of
consumptive uses in the caribou winter range” (Swant 1989). After
considerable debate, OMNR decided to allow hauling in December and
February, subject to specific conditions. The company also retained a
contract biologist to conduct some monitoring of effects upon the

caribou in the area (Jackson 1990). According to his report, it appeared
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that the caribou “began moving out of the area in mid-December while
the road was being used by logging trucks”. Jackson’s 15-day survey
(February 13-27, 1990) involved three days of aerial reconnaissance,
along with ground track surveys by truck along the Wabinosh and
Pikitigushi roads. Among the findings in Jackson’s (1990) survey were:
o “it appeared during the aerial surveys that the local moose
population has increased...particularly in the logged areas west
and south” of the caribou winter range., but that “areas of moose
activity and caribou showed little overlap”....
. the few caribou remaining in the area crossed the roads
(Wabinosh and Pikitigushi) at right angles, and did not linger or

feed near the roads,

. “moving (by caribou to new wintering areas) could mean increases
in mortality over past years”..., and

. “it is obvious that the management of the Armstrong herd must
occur over a larger area” than just the Wabinosh Road environs.

Jackson's maps of the aerial surveys showed use by caribou of several
square kilometres of previously undocumented winter habitat between
Jojo Lake and Whitesand Lake.

In the winter of 1989-90, OMNR staff observed “many more
caribou among the islands than usual” (i.e. they returned early that
year). Some caribou kills by wolves were noted by OMNR staff that
winter on the ice of Lake Nipigon, among the islands used as summer
calving habitat (Beange pers. comm. 1990).

When the company reapplied to continue hauling in the following
year, the decision was made to allow winter hauling through the

caribou winter range, but only if a more rigorous experiment was
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designed and executed (i.e. this study).

1
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V) WOODLAND CARIBOU IN ONTARIO AND BEYOND

Woodland caribou is the only ungulate species in Ontario
adapted to an open taiga or tundra biome, a habitat that represents
more than 30% of Ontario’s 1.1 million km2. Settlement and
development caused a general northerly recession of caribou range.
except for a few isolated and dispersed remnant populations (Simkin
1965). At one time, the extinction of the species in Ontario was feared
(Peterson 1956). but with improved and more extensive inventories,
population estimates have increased from 3,000 in the late 1940’s
(DeVos and Peterson 1951), to 7,200 in 1954 (Cringan 1957), to an
estimated 13,000 (Simkin 1965). and to the current provincial estimate
of 15,000 (Darby et al 1§89). Cumming (1996) reported that most of
these “woodland” genotypes are found north of the commercial forests,
with many spending much of their year on the Hudson Bay lowlands.
However, only an estimated 1800 caribou in Ontario living within the
commercially licensed forest areas. With their adaptation to the boreal
forest that evolved after the last glacial period, caribou were apparently
the dominant cervid in northern Ontario until human activities caused
moose and deer to be favoured (DeVos and Peterson 1951, McNicol and
Timmermann 1981). Unfortunately, as we try to unravel the mysteries
of their decline, woodland caribou remain a contentious enigma. in part
because “little behavioural information is available on closed habitat or
boreal forest forms, partially due to the difficulty of direct observation”

(Shoesmith and Storey 1977).

H
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ASSOCIATED FACTORS

Forest access roads

Construction and use of forest access roads through caribou
winter range may displace populations directly or indirectly (e.g.
through human presence or activities), into less preferred habitat. In
addition to noise and traffic, roads lead to increases in hunting
(Stevenson and Hatler 1985). Bergerud et al. (1984) studied the
demography, movement, and behaviour patterns of several caribou
populations (Kaminuriak, Nelchina, Central Arctic, Forty Porcupine,
British Columbia, Newfoundland, and Snohetta) exposed to industrial
activities or transportation corridors. They stated that:

there is evidence that disturbance activities or habitat alteration

have affected productivity... transportation corridors have

adversely affected caribou numbers by facilitating access by
hunters. Caribou must not be prevented from crossing
transportation corridors by the construction of physical barriers,
by firing lines created by hunting activity along a corridor, or by
intense harassment - a loss in usable space ultimately resulting
in reduced abundance.

Darby and Duquette (1986) felt that expansion of logging and
roads in Ontario’s boreal forest will require mitigation of effects on
woodland caribou. They reviewed initial results from three examples of
caribou-forestry interaction. In two studies, caribou were apparently
displaced from portions of their winter range by logging. In a third,
caribou disappeared when exposed to logging in a portion
(approximately the central third) of their winter range, along with

increased deer density and a probable increase in predation. They

| 4
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suggested that:

in all cases there is no evidence of human harvest. The literature

plus experience in Ontario suggest the following mitigative

techniques: (1) protection of winter concentration areas,
significant calving areas and traditional migration routes from
logging; (2) directing timber harvest to forest stands of least value

to caribou; (3) restricting disturbance to one large clearcut in a

peripheral portion of range rather than dispersing disturbance

over a large portion using several small clearcuts; (4) modified

site preparation and regeneration, and; (5) restricted road access.
Darby and Duquette (1986) also stated that “research is required on the
effect of forestry on caribou with and without mitigation, and on causes
for effects observed”.

Several other actual or potential confounding factors might
explain caribou movements near the Wabinosh Road. These factors
include the following:

Caribou vs. Moose

Moose are thought to be incompatible with caribou because
increased moose densities may lead to increased population densities
of wolves, which may in turn prey on caribou at increased rates
(Bergerud 1983, 1984, 1986, 1987, 1988, 1989, 1990; Seip 1989, 1990,
1992). Recently, the OMNR built upon Bergerud's theories in
formulating draft caribou management guidelines. Through a mosaic of
large even-aged harvest areas, it is hoped that two main goals may be
furthered: 1) to create or recreate suitable future caribou range
containing all elements of caribou habitat including terrestrial lichens;
and 2) by minimizing edge. to prevent increases in moose and wolf

densities that have previously followed timber harvesting (Racey et al.
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1990, OMNR 1994).

Forest Fires and Timber Harvest

Mature and overmature conifer stands which have extensive
lichen understories formed over time under partially open canopies
provide critical areas of winter habitat (Godwin 1990). If those stands
are set back by fire or harvesting, they are lost to caribou for use as
important winter habitat for many decades (Ahti and Hepburn 1967).
Alsc;. timber harvest often leads to the proliferation of woody browse,
resulting in increases in moose populations. Increased wolf
populations follow increased moose populations, which may then
increase predatory pressures on caribou. Caribou have low reproductive
rates, so the population may not be able to withstand such increased
predation (Darby and Duquette 1986). A good deal of timber harvest has
occurred over the last several decades in the study area, but some
mature and overmature conifer/lichen stands remain (Timmermann
1990. Antoniak 1993).

Hunting

Hunting by Aboriginal people is not regulated presently, and may
exceed the reproductive rate of some caribou herds ( Simkin 1965.
Hamilton 1978, Timmermann pers. comm. 1990). Some native
communities prefer to eat moose, but in other communities, caribou
are preferred. Consequently. some caribou harvests can be quite high,
particularly for communities in the Hudson Bay lowlands. Modern use

of snowmobiles and high-powered rifles and telescopic sights has
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produced higher hunting success rates, particularly against a species
which herds and sometimes collects or travels in open areas, such as
frozen lakes and streams. For example, in December of 1996,
approximately 500 caribou were taken by the community of Peawanuck
(formerly Winisk), apparently exceeding the ability of the residents to
consume them. A First Nation leader was quoted as saying that while
the elders are embarrassed by the incident, that it is not the first time
that it has happened. In the spring of many years, uneaten caribou
carcasses have been found in the local dump, due to excessive harvests
by younger hunters in the community (Chronicle-Journal 1996, CBQ
Radio 1996). To keep this in perspective, these animals are in an area
(Hudson Bay lowlands) where caribou densities are considerably higher
than at the southern edge of caribou range. Further, while these
animals are of a woodland caribou genotype, they are not a “forest-
dwelling ecotype” as described by Mallory (pers. comm. 1997).

Predators

Several Ontario researchers have noted that woodland caribou
populations and range have continued to decline, despite the closure of
legal hunting by non-natives in 1929 (Devos and Peterson 1951,
Cringan 1957). Simkin (1965) felt that there was an immigration or
increase in moose about 1900, resulting in an increase in ungulate
biomass, and a subsequent increase in predator densities.

There is a significant schism in the scientific community

concerning the role of predators in controlling or suppressing ungulate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



27

populations. Bergerud (1974, 1985) and others have put forth
compelling arguments for the role of wolves (and also bears (Ursus
americanus) and lynx (Lynx rufus) not only as proximate controlling
factors, but also as fundamental controlling factors. Bergerud (1974,
1980) suggested that predation can maintain caribou densities at levels
of 0.4-0.8/km2, which is sometimes well below the theoretical stocking
levels based upon food availability. Bergerud (1992) later reduced the
woodland caribou density figure downward to 0.04/km?2 (1992), because
he felt that below this level woodland caribou are too rare (resulting in
high searching times for predators) or too low in biomass to support a
predator population, unless the predators are supported primarily by
another major food source.

Mech (1970) offered a related concept in predator/prey ratios,
theorizing that when ungulate biomass is under 11,000 kg/wolf,
predation is the major factor in determining populations. However,
above that ratio, wolf predation can not keep up with reproduction.
Messier (1988, 1995]) felt that the population cycles of caribou living on
barren grounds are due to inadequate predation of a species whose
numbers in certain situations can increase faster than their lichen
forage base. Predator/prey ratios can and do change over time: on Isle
Royale; Peterson (1978) found that the ratio of wolves:moose increased
from 1:80 in 1969 to 1:20 in 1976, with moose numbers decreasing as
wolves increased. However, Peterson warned readers about assumptions

regarding cause and effect. as he believed that predators benefit from a
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declining moose herd with aging and unhealthy moose, caused by an
overbrowsed or otherwise declining forage base.

A number of other studies have supported the contention that
predation can play an important role in suppressing caribou
populations (e.g. Edmonds 1988; Elliot 1989; Gauthier and Theberge
1986; Hayes et al. 1989:; Seip 1989, 1992). Seip (1992) found that
mountain-dwelling woodland caribou that separated themselves from
wolves by migrating to high mountain pastures had low calf mortality
and thus had calf recruitment adequate to maintain populations or to y
increase populations slowly. In contrast, caribou that did not spatially
separate themselves from moose and wolves had low recruitment.
Throughout the year, wolves and moose used similar areas and
habitats, and moose were the primary prey of wolves. In winter most
caribou used high-elevation habitats and were spatially separated from
wolves and moose living in valley bottoms. In summer, caribou, wolves,
and moose at Quesnel Lake, B.C. used similar areas and habitats,
whereas in Wells Gray Park most caribou migrated to rugged,
mountainous areas. which kept them spatially separated from wolves
and moose. The Quesnel Lake caribou population had a high adult
mortality rate (29%/year), wolf predation being the major cause
according to Seip (1990). Calf survival to October was low (2.5/100
adult females) when wolves were present and uncontrolled in the area,
but was significantly greater (30/100 adult .females) when wolves were

reduced or absent. The Quesnel Lake caribou population was found to

‘
i
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be declining by about 25%/ year, and wolf predation appeared to be the
major limiting factor. However, caribou in Wells Gray Park had a low
adult mortality rate (8%/year) and comparatively high calf survival to
October (37/100 adult females). Therefore, the Wells Gray caribou
population was found to be slowly increasing, apparently because its
migratory behaviour kept it separated from wolves and moose
throughout the year, resulting in low wolf predation on the caribou
(Seip 1990).

Bergerud et al. (1984b) found similar anti-predator strategies by
caribou in Spatsizi Provincial Park, northern British Columbia. where
they sought high south slopes in mountains for calving locations as an
apparent antipredator tactic. By dispersing in heterogeneous and
rugged mountains and away from moose, they forced wolves and grizzly
bears (Ursus arctos) to search large areas, reducing their capture
success. There were tradeoffs, however. By remaining at high elevations
for 2-3 weeks in June, females with calves had to forego foraging in
plant associations with high phytomass and nutrient concentrations.
The antipredator tactic of dispersion in mountains was only moderately
successful in 1976 and 1977; 90% of the calves died prior to 6 months
of age, largely from predation. The relatively recent increase of moose
in northern British Columbia in the early 1900's has resulted in more
wolves per unit area, and has somewhat reduced the utility of leaving
valley bottoms and being dispersed in mountains as a tactic for caribou

to increase the searching effort of predators. Segregating geographic
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features like mountains, islands, or bogs are good mechanisms for
creating refugia. However, such options are not readily available,
another way caribou can reduce predation (especially during calving) is
by achieving “rareness” through dispersal (Bergerud 1992), assuming
that the area for such dispersion is available.

Bergerud and Butler (1975) completed a one-week study in the
Armstrong-Nipigon region, investigating the range condition, status and
distribution of caribou. The purpose of this investigation was to test
the hypothesis of Bergerud (1974):

that the decline of caribou in North America and their regulation

of numbers was and is strongly influenced by predation. A

disproof of this hypothesis is to find a stable or increasing

population living year-round in an area of high moose-wolf
numbers. The disproof requires that such a population does not
have an escape advantage relative to wolves at calving time (does
not calve on islands]). ... It was suggested that the Armstrong herd
might be such a herd - possibly living year-round in the vicinity
of Armstrong. The Armstrong herd could escape this disproof if
they calve on the Islands i