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STATE OF

INNESOTA
gin, DEPARTMENT OF NATURAL RESOURCES

DNR INFORMATION 500 LAFAYETTE ROAD e ST. PAUL, MINNESOTA e 55155:40_25
(612) 296-6157

January 8, 1990
Dear concerned citizen:

Enclosed are the plans for wildlife species and native prairies in
Minnesota. These plans follow the same format as those for our fish
management program that were released in July of 1987. The plans
were developed by our natural resource managers and reviewed by all
of the divisions of the Department of Natural Resources. Commissioner
Alexander and I would like you to review and comment on them.

Establishing goals and objectives, identifying the problems that
stand in the way of obtaining the objectives, and the strategies to ad-
dress the problems is a part of our planned management system, done
in partnership with you, the shareholders in the great state of
Minnesota. Planning, as put forth in these documents, is extremely
important for the survival of our fish, wildlife and native plant re-
sources.

The plans were written by resource professionals, among whom
there was dissension at times, just as there is in any diverse group
tackling such a large job. Now we need help from you, or the group
you represent, in reviewing the plans. You have a special knowledge
and understanding that we need to be sure we are on the right track.
Good management direction at this time will assure the well being of
these natural treasures for future generations and set the direction for
resource management under the Reinvest In Minnesota and
Environmental Trust Fund programs.

We don't expect everyone, or every group, to read and comment
on all of the plans. Pick one, or a few that really interest you, or your
group, and let us have your ideas. The comment period extends from
now until July 1, 1990. Each comment will be reviewed individually
and the plans changed as needed.

Please use the form at the end of each plan or send a letter with
your comments to the Fish and Wildlife Planning Team, Ecological
Services, Box 25, 500 Lafayette Road, St. Paul MN 55155-4025 .
Comments are still being accepted on the plans for fish management
that were distributed in the summer of 1987.

AN EQUAL OP#ORTUN!TY EMPLOYER



You may obtain additional copies of specific fish, wildlife or
native plant plans by writing te the above address or you may call
296-6175 from the Twin Cities area or 1-800-652-9747 from greater -
Minnesota and ask for the Department of Natural Resources.

The fish plans are numbered from 1 to 15 and the wildlife plans
are numbered consecutively from 16 to 37 and then skip to number
51. The gap from 37 to 51 will contain plans relating to habitats that
are currently being written and reviewed by department staff. Plan
number 51, for sandhill crane, was added after the numbering guide-
line was in place because of public interest . The plan for elk, number
19 in the series, will be released later in 1990. Write or call the
planning team if you want a copy of the elk plan when it becomes
available.

Thanks to each of you for taking an active part in this important
planning process. By commenting on these plans you help us identify
the important issues facing fish, wildlife and native plant resources
and provide your insight into their management. With this type of
teamwork we can be made fully aware of each others insights, con-
cerns and expectations regarding our natural resources.

Yours truly,
LN\M%@;Q&W
Larry Shannon, PhD

Director
Division of Fish and Wildlife
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ECOLOGICAL SERVICES

MINNESOTA DIVISION OF FISH & WILDLIFE

500 Lafayette Road
St. Paul MN 55155-4025
612-296-2835

Date: January 8, 1990

To: Recipients of Volume 2, Draft Long Range Planning Documents

From: Fish and Wildlife Planning Team

Subject: Volume 2, Long Range Planning Cocuments

This package contains the public review drafts of the long range
planning documents for wildlife and native plant management by the
Division of Fish and Wildlife, Minnesota Department of Natural
Resources. Similar plans for fisheries were distributed in 1987, along
with the notebook "Volume 1, Draft Long Range Planning Documents."
This issue, "Volume 2, Draft Long Range Planning Documents"
contains the preliminary drafts of the management plans for wildlife
and native plants. After review and comment by everyone
concerned, the plans will be revised and prepared for
implementation.

To cover changes in personnel, mailing addresses and the like, this
package contains some materials of a general nature that were
included with the fish plans in 1987. In addition to the plans, there
is a letter from Director Shannon, definitions of terms used in the
planning process and a map of the regional wildlife administrative
boundaries that are referred to in many of the plans. Dividers for
the wildlife and native plant plans were sent with Volume 1.

Questions regarding the planning documents or the planning process
can be addressed to: Fish and Wildlife Planning Team
Minnesota Department of Natural Resources
500 Lafayette Road
St. Paul MN 55155-4025

or by telephone at 612-296-4835.

Additional copies of individual plans are available from the planning
team.
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PREFACE

The Department of Natural Resources cannot afford to be
complacent about the quality of Minnesota's biclogical
environment, We have been entrusted with managing vital
natural resources for the benefit of all Minnesotans, now
and in the future. We must anticipate that future and plan
appropriately for the stewardship of Minnesota's natural
heritage.

This document is a representation of the Department'’'s vision
of the future for fish, wildlife, and native plant resource
management. We foresee a variety of opportunities for
improving our management and encouraging more enjoyment of
these resources in the future. With the continuing support
of our citizens and dedication of our professional managers,
the Department of Natural Resources will be able to fulfill
its mission and reach its goals for the management of
Minnesota's fish, wildlife, and native plant resources.

MM

Joseph N. Alexander
Commissioner
Minnesota Department of Natural Resources






FOREWORD

The new comprehensive planning process being developed by
the Minnesota Department of Natural Resources, within its
Division of Fish and Wildlife, represents a major step
toward improving state agency operations. The planning
process will improve the identification of resource
management priorities, the allocation of organizational
resources, and the evaluation of management effectiveness.
The process also will expand opportunities for public
participation in fish, wildlife, and native plant resource
management,

Strategic planning is a crucial element in the new
comprehensive planning process. It focuses attention on the
future and helps clarify the direction for fish, wildlife,
and native plant resource management. By anticipating the
future, we can capitalize on opportunities to improve our
management and expand public enjoyment of Minnesota's
bountiful natural resources.

This document presents the results of the initial strategic
planning effort. Many individuals contributed time and
energy to developing this Strategic Plan. We appreciate
their efforts and encourage them to continue thinking
strategically.

We look forward to the challenges ahead.

e

Larry R. Shannon, Ph.D.

Director

Division of Fish and Wildlife

Minnesota Department of Natural Resources
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16. Black Bear

Black bears (Ursus americanus) once occupied much of
Minnesota, including some isolated woodlands within the
prairie. In northwestern Minnesota, black bears apparently
coexisted with grizzlies until the early 1800s. Grizzlies
have since been extirpated; and agricultural, industrial and
urban encroachment has reduced the range of the black bear.
Today these bears inhabit the northern third of Minnesota
(Figure 16-1); their primary range encompassing
approximately 30,000 square miles.

The black bear is the only big game animal that once
occurred throughout the continental United States and
Canadian provinces. Today it is found in 40 states, 9
provinces and 2 territories, although populations in many of
the areas are small and isolated. Bears are hunted in 28
states, but only 20 states have an annual harvest of more
than 50 bears. The number of bears taken by sport hunters
in Minnesota is exceeded in only 5 other states.

MANAGEMENT HISTORY

Until recently, bears in Minnesota were regarded mainly
as a nuisance. The first legislation protecting bears, no
hunting from March 1 to October 15 was passed in 1917, but
was repealed in 1919. Various restrictions on hunting and
trapping bears were applied and subsequently rescinded from
1923 to 1943. 1In 1945 a bounty was established on bears.

1/8/90 Public Review Draft 16-1
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During the following 5 years, more than 1,700 bears were
killed for bounty. By the early 1960s, the average bounty
kill had dropped to 7 bears per year. This decrease is
attributable to changes in bounty laws, from a bounty on all
bears to a county option on only those doing damage. All
wild animal bounties paid by the state in Minnesota were
discontinued in 1965,

In 1954 bears were protected in extreme northeastern
Minnesota because of their value as a tourist attraction.
Bear hunting was legal there only during the fall deer
seasons for hunters possessing a deer hunting license. Deer
hunters killed an average of 146 bears annually, statewide,
from 1956 to 1970.

In 1971 the Minnesota state legislature established
bear as a big game animal and authorized a hunting season
and license. Since then, the bear season has run from early
September through mid- or late October. Bear could be taken
on a deer license during the November firearms deer seasons
until 1979, and could be taken on a deer bow and arrow
license during part of the archery season until 1980. Bear
hunting on a deer license was discontinued as an effort to
reduce the total harvest.

During the 1970s, bear harvests during the firearms
deer season remained fairly constant with an average of 141,
but harvests during the bear season steadily increased. In
1981, 11,429 bear hunting licenses were issued and 1,359
bears were registered. The actual harvest, adjusted for
noncompliance in registration, was probably near 1,800, of
which more than 50% were females. The high harvest and high
percentage of females taken in 1981 was believed excessive
and the eight-fold increase in hunters from 1971 to 1981 was
cause for concern,

RESOURCE MANAGEMENT
Various restrictions on bear hunting were implemented
in 1981, such as a later opening date, a shorter season in

1/8/90 Public Review Draft 16-3 -



the northeast, a shorter baiting period before the season
and an increased minimum hunting distance from dumps. These
measures failed to curtail the harvest to an acceptable
level. To reduce the number of hunters, a limited permit
system was authorized by the state legislature and
instituted by the Minnesota Department of Natural Resources
in 1982.

Five bear management units were established, and the
quota of hunting permits allocated in each unit was
determined from estimates of bear density, sustainable
harvest rate and hunting success in each area. This system
remains in effect, although the 5 management units were
subdivided into 8 in 1986 to better control hunter
distribution. These areas might be modified further so that
more hunting effort can be directed to underutilized areas
and areas with persistently high levels of nuisance
activity. Hunting effort also can be reduced in areas where
bear numbers are Tow.

This permit system is an effective means for managing
bears in Minnesota, but it requires reliable information
regarding trends in bear numbers, rates of reproduction,
rates and causes of nonhunting mortality, numbers of
hunters and hunting success. Research and surveys are
necessary to obtain this information. Two intensive
research projects utilizing radio-telemetry have been used
to investigate the population dynamics of bears. One,
conducted under the auspices of the University of Minnesota
and the U.S. Forest Service, obtained data from bears on the
Canadian Shield in northeastern Minnesota. The other, being
conducted by the Minnesota Department of Natural Resources,
is obtaining population data from an area in north-central
Minnesota. The Minnesota Department of Natural Resources
employs several surveys to gain a broader perspective on
bear abundance, distribution and population trends.

Minnesota Department of Natural Resources
radio-telemetry study and statewide surveys also examine
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bear habitat use. The results of these investigations will
be used to make recommendations regarding land use practices
to improve the quality of bear habitat. Presently there is
little effort directed at managing habitat in Minnesota
explicitly for bears, but the extensive manipulations that
improve habitat for white-tailed deer likely create more
favorable bear habitat.

Habitat improvement for bears is considered unnecessary
by many people who consider bears a nuisance and would like
to see fewer of them. However, habitat improvement could
reduce nuisance activity by increasing the abundance and
diversity of natural foods for bears. Better habitat would
also increase bear reproduction, enabling more bears to be
harvested.

Nuisance Bear Management

When the availability of natural foods is Tow, bears
are attracted to human-related sources of food, where they
frighten people and sometimes cause damage to property.
Shortages of natural bear foods, especially berries and
nuts, are more common in Minnesota than in most other
states. Such food shortages are neither predictable nor
preventable and may be highly localized. Many people Tiving
in areas occupied by bears do not properly dispose of their
garbage or protect crops and livestock. These practices
attract bears that may damage their property.

Bear nuisance activity can be alleviated by removing or
protecting the human-related sources of food attractive to
bears or by removing the offending bears. During high
nuisance years, Minnesota Department of Natural Resources
conservation officers and wildlife managers may spend nearly
4,000 hours and drive more than 25,000 miles to investigate
nuisance bear activity and to trap and relocate nuisance
bears.
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Although considerable effort is directed at moving
nuisance bears, there are no restrictions on killing bears
to protect private property. Each year many nuisance
bears are killed because they damage property or are
perceived as a threat to property or people. In recent
years, more nuisance bears were killed in Minnesota (100 to
350 reported annually) than in any other state. At least
80% of the nuisance bears destroyed are killed by private
citizens.

The high nuisance kill is attributable largely to the
following; 1) expansion of seasonal residential development
in many areas with bear populations, 2) the lack of effort
in protecting property from bears, 3) the perception people
have that bears are inherently dangerous, 4) a shortage of
traps and manpower for translocating nuisance bears, 5) an
ineffective system for using licensed hunters to harvest
nuisance bears and 6) a high density of bears in some areas.

RESOURCE ANALYSIS
Supply

It is difficult to estimate the number of bears in a
large forested area. Based on telemetry studies, bear
density in northeast and northcentral Minnesota is about 1
bear per 2.5-3.0 square miles. Extrapolating these results
to other parts of the state and adjusting for differences in
habitat, the population, excluding cubs, within the primary
range is estimated at about 8,000 bears. The number of
bears estimated to occupy each Department of Natural
Resources management unit is shown in Table 16-1.

Since instituting the hunting license quota in 1982,
the state bear population seems to be increasing. Hunting
success and the number of bears killed per hunter-day have
increased markedly. Improved hunting methods and variations
in natural food availability may have contributed to the
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increased harvest, but the cause was most likely the
increasing number of bears. The increase in bear density
from 1982 to 1985 was documented on the Minnesota Department
of Natural Resources bear study area.

Table 16-1. Bear populations by Bear Management Unit

1992
1986 Objectives
Bear Estimated
management Area bear Bear Bear
unit (sq. mi.) population sq. mi. Population
11 971 140 1/8 120
12 1,958 510 1/4 490
13 2,249 470 1/5 450
21 6,877 2,060 1/3.5 1,970
22 1,485 210 1/5 300
31 4,643 1,250 1/4 1,160
40 7,733 1,230 1/6 1,290
50 5,593 1,730 1/4 1,400
Total 31,509 7,700 - 7,130

Source: Minnesota Department of Natural Resources

The harvestable supply of bears depends on rate of
recruitment, rate of nonhunting mortality and the number of
bears compared to the number desired. If the number present
in an area equals the number desired, the harvest should
equal recruitment minus nonhunting mortality; this varies
from 10 to 20% of the population, depending on the area. If
the number present exceeds the number desired, as it appears
to be in some management units (Table 16-2), harvest levels
should be higher.

Ideally, the bear population should be monitored
annually using a statewide survey. At present, however,
harvest data provides the only means for assessing
fluctuations in bear abundance on a statewide basis.
Inferences made from harvest data need to be verified.
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Table 16-2. Number of bear Ticenses applied for and issued
since institution of the quota system in 1982, with
resulting harvests.

: Percent

Licenses Resistered hunter

Year  Applications issued harvest success
1982 9,260 1,921 392 24
1983 13,617 3,471 1,038 35
1984 17,886 3,500 919 31
1985 22,954 3,948 1,340 40
1986 20,694 4,188 1,427 40

Source: Minnesota Department of Natural Resources

Intensive radio-telemetry studies provide the only
accurate means of estimating bear density. As noted
earlier, two such studies have been conducted, one in
northeastern Minnesota and another ongoing study by the
Minnesota Department of Natural Resources in the
northcentral part of the state, an area considered typical
of prime bear range. Financial resources are not adequate
to establish similar study areas elsewhere in the bear
range.

Other population information, such as productivity and
sex-age specific mortality, is obtained from the telemetry
studies. Statewide collections of teeth from harvested and
nuisance bears provide additional data on mortality.
Currently, there is no effort to collect female reproductive
tracts, which would greatly increase our understanding of
productivity. Such a collection has not been initiated
because of personnel Timitations. '

An assessment of bear numbers and productivity should
include an evaluation of the extent and quality of available
habitat. Presently, the outer Timits of the primary and
secondary range have been delineated-based on the boundaries
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of the forest, the distribution of the harvest and
observations of bears or bear sign by wildlife managers.
These range 1imits need to be refined and scattered islands
of bear habitat should be Tocated and mapped. Until the
quality and quantity of bear range is determined, it will
not be possible to monitor changes in the amount of habitat
available to bears.

Because present estimates of bear density,
productivity and habitat availability may be inaccurate, it
is difficult to establish objectives for bear density in
each management unit. Better data will refine these
objectives, but there will always be differences of opinion
among the public regarding the maximum number of bears that
can be tolerated in any given area.

Demand

The demand for bear hunting licenses greatly exceeds
the number of hunting permits allocated each year. Since
1982, when the permit system began, the number of applicants
for a bear hunting license has more than doubled (Table
16-2). Although the quota has been increased, only
one-fifth or less of the applicants in recent years received
a license to hunt.

About 60% of the hunters apply for the southern 2
permit areas closest to the Twin Cities, but Tess than 45%
of the permits are allocated to these areas. Thus, although
greater preference is accrued each time a hunter applies for
a permit but does not get selected, almost half the
applicants applying for the southern 2 permit areas for the
second time do not get a permit. In contrast, virtually all
second time applicants for the northern permit areas are
selected provided they do not apply to hunt with others
having a lower level of preference and many first-year
applicants are successful.
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Presently, bear hunting is permitted only in the fall,
although there is increasing interest in hunting during the
spring. In states and countries where spring hunting is
permitted, lactating females are about 6% of the kill. The
result is orphaned cubs that are unable to survive on their
own. This has caused public outrage in some states, forcing
discontinuance of the spring hunt. In other states, and
especially in Canada, spring bear hunting is more publicly
acceptable.

The Minnesota Department of Natural Resources has
authority to allow spring bear hunting but has not done so
because of the potential orphaned cub issue. There has been
no effort directed toward 1) ascertaining the public
attitude on this issue, 2) investigating ways of minimizing
the number of cubs orphaned during a spring hunt, or 3)
examining means of dealing with orphaned cubs in a publicly
acceptable way.

There is varied public sentiment regarding the ways in
which bears are hunted. In Minnesota, hunters may use bait,
but state law prohibits the use of dogs to pursue bears.
Many people regard hunting with hounds as more ethical than
using bait, but hound hunting is not permitted in Minnesota.
Minnesota hunters using dogs usually go to Wisconsin,
Michigan or Ontario.

Population Utilization

The public image of black bears in Minnesota has
changed dramatically, from an unwelcome pest to a valued big
game animal. Fifteen years ago only 43 bears were killed
and registered. However, the unregistered harvest was
probably high, because the season was the first of its kind
in Minnesota. Since then, registered harvests have climbed
to over 1,000. Surveys conducted by the Minnesota
Department of Natural Resources indicate that virtually all
Minnesota hunters consume the meat of their bear, and at
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least 87% make use of the hide and other parts.

The increased demand for bear hunting in Minnesota has
increased Minnesota Department of Natural Resources
management responsibility. The present quota system for
bear hunting licenses enables careful regulation of resource
utilization by hunters. Research and statewide monitoring
of the population is unexcelled by any other state.

However, the variable nature of food resources for bears in
Minnesota, as well as the persistent attitude by many
Minnesotans that bears are at fault for seeking readily
available sources of human-related food, creates challenging
management problems.

RESOURCE VALUE

Under the current permit system, bear hunting Ticense
sales have been limited to about 4,000 annually, of which
about 100 are purchased by nonresidents. At $25 per
resident and $150 per nonresident, income from license sales
totals nearly $100,000. The average bear hunter spends
about 6 days hunting. Motels, restaurants and service
stations derive income from bear hunters.

Bears are also a tourist attraction in northern
Minnesota. Many tourists and some local residents enjoy
seeing bears. The economic and recreational value of
viewing bears is difficult to determine.

On the other hand, damage caused by bears averages
about $30,000 per year. Wildlife personnel spend an
additional $100,000 per year to obtain data needed to manage
bears. The Tong-term benefits from this research will be
accrued in recreational activity, diminished nuisance
activity, greater appreciative benefits that result from
increased understanding and a solid data base for making
management decisions.
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Long range planning for black bear

SERVICE: Conservation of black bear populations for their
intrinsic and ecological values.

PRODUCT: Opportunities for appreciation and use of black
bears.

GOAL: Manage the black bear population at a level that
yields maximum recreational benefit without causing
intolerable nuisance activity.

OBJECTIVE 1: Manage bear numbers within management units as
shown in Table 16-1.

PROBLEM 1. The limitation of some information reduces
management effectiveness.

STRATEGY A. Expand habitat and population
studies.

- STRATEGY B. Collect additional biological
information from nuisance kills, car kills and
harvested bears.

STRATEGY C. Develop and implement techniques
for assessing population trends.

STRATEGY D. Develop and implement techniques for
assessing quantity and quality of bear habitat.
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PROBLEM 2. Some bears cause damage or are a

nuisance.

STRATEGY A. Develop a policy that identifies
intolerable levels of nuisance activity and
establishes guidelines for dealing with nuisance
bears.

STRATEGY B. Provide information to the public on
ways to minimize damage and nuisance activities.

STRATEGY C. Reduce bear population density in
areas of chronic nuisance.

STRATEGY D. ATllow licensed hunters to harvest
nuisance bears prior to the regular season.

STRATEGY E. Develop and implement techniques for
reducing nuisance problems.

PROBLEM 3. Critical habitats may not be effectively
protected and managed.

1/8/89

STRATEGY A. Protect and manage critical food
sources.

STRATEGY B. Develop and implement bear habitat
management guidelines.

STRATEGY C. Promote land management practices

that improve habitat quality such as small oak
plantings to provide a fall food source.
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OBJECTIVE 2: Within the primary bear range, distribute
hunting opportunity to provide a minimum of 15% annual
hunter success rate.

PROBLEM 1. The annual demand for bear hunting is
greater than the number of permits that can be issued
based on the bear population.

STRATEGY A, Establish annual harvest quotas for
each management unit.

Strategy B. Continue to allocate annual permits
through a hunter preference system.

STRATEGY C. Develop and implement regulations to
provide more hunting opportunities consistent with
population objectives.

PROBLEM 2. The high nuisance kill reduces allowable
take by recreational hunting.

STRATEGY A. Combine recreational hunting with
nuisance animal management by allowing licensed
hunters to harvest nuisance bears before the

season.

STRATEGY B. Increase efforts to relocate or in
other ways discourage nuisance bears:
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17. Moose

The moose (Alces alces) is the largest mammal in
Minnesota. Before the state's European settlement, moose
were found north and east of a line extending from Pine
County to the state's northwest corner. Following
settlement, moose numbers declined and the moose range
receded to a small portion of northern Minnesota. Since the
1930s, moose numbers have gradually increased and 2 disjunct
populations have formed, one in the northeastern boreal
forest and the other in the northwestern transition zone
(Figure 17-1). Moose numbers in both populations had
increased sufficiently by 1971 so that a biennial moose
season could be established. Since then, more than 6,500
moose have been harvested.

RESOURCE MANAGEMENT

The moose in the northwest differ from those in the
northeast in body size, antler size and in the types of
habitat that they use. Land use patterns, vegetation and
human density also differ between the two areas; this
results in differences in the problems associated with
effective moose management. To distinguish these
differences, the northeast and northwest moose populations
are discussed individually.

Northeast Moose
The northeast moose range occurs primarily on the
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Figure 17-1. Minnesota moose range in 1986. (Source:
Minnesota Department of Natural Resources)
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Canadian Shield area of Minnesota (Figure 17-1). The
primary range includes approximately 4,800 square miles,
with an average moose density of slightly over 1 moose per
square mile. Moose are occasionally found to the west and
south of the primary range, but the average density on this
secondary range is less than 5 moose per 100 square miles.
Approximately 75% of the primary range is publicly owned.

Following the decline and subsequent Tow population
levels early in this century, moose increased in relative
abundance by the 1960s. Prior to the opening of moose
hunting in 1971, the northeast population was estimated to
contain at least 2,600 animals. Since that time, this
population has continued to increase and in 1986 was
estimated at 6,500 (Table 17-1).

Table 17-1. Estimated winter moose populations in northern Minnesota.

Northwest Northwest Northwest
Year Northeast Forest** Prairie** Combined**
1962-63 3059 (1165)*
1963-64 2379 (1163)
1964-65 2395 (951)
1965-66  No Census
1966-67 3357 (1427)
1967-68 No Census
1968-69 1872 (732)
1969-70 No Census
1970-71 2631 (989) 1993 (628)
1971-72 2993 (982) 2367 (639)
1972-73 1663 (449) 3144 (550)
1973-74 2207 (783) 2671 (534)
1974-75 2179 (455) 3539 (1044)
1975-76 2399 (653) 2415 (505)
1976-77 3469 (1405) 3582 (1247)
1977-78 1385 (368) 2515 (619)
1978-79 4450 (1064) 2158 (464)
1979-80 4492 (1011) 2808 (604)
1980-81 4742 (1157) 3294 (639)
1981-82 4986 (1117) 3402 (592)
1982-83 5182 (1114) 497 (249) 3893 (1024) 4390
1983-84 4178 (1195) 507 (246) 3889 (712) 4396
1984-85 4791 (1289) 519 (125) 3742 (464) 4261
1985-86 6558 (3160) 389 (83) 3272 (474) 3661

*
*k

90% Confidence interval in parentheses
Units identified in 1982-83. Previously censused as Northwest.

Source: Minnesota Departmeht-of Natural Resources
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Moose habitat in the northeast is northern boreal
forest interspersed with lTakes, streams and marshes. Only
small areas have been cleared for agriculture. Extensive
logging in the late 1800s and early 1900s and forest fires
in the 1920s and 1930s converted much of the mature conifer
forest to young stands of aspen, birch and upland brush.
Reduction in logging activity and prevention of forest
fires, necessitated by human development, have resulted in a
gradual decrease in the quantity and quality of moose
habitat. The timber harvest previously recycled only a
small portion of the forest; however, market condition
forecasts have improved recently, so more of the forest area
may be logged, improving the quality of moose habitat in the
northeast.

The carrying capacity, or maximum number of moose that
this range can support, is probably determined by habitat
quality. The growth rate of the population, however, is
controlled by a variety of other factors. The biennial
harvest, for example, has removed up to 9% of the estimated
fall moose population in past years. Continued population
growth since the legalization of moose hunting indicate that
the harvest is not Timiting the population. The high
success rates experienced by hunters, however, indicate that
moose are relatively easy to locate and it would be possible
to overharvest them. Poaching undoubtedly does occur, but
the magnitude of this problem is unknown.

Predation by gray wolves and black bear on moose calves
has been implicated as an important source of mortality in
areas outside of Minnesota. The importance of predation on
moose in Minnesota has yet to be determined. Infection by
the meningeal brainworm (Parelaphostrongylus tenuis) is

fatal to moose and may be an important source of mortality.
White-tailed deer harbor this parasite with no i1l effects.
The infection rate of moose may be linked to deer density.
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Northwest Moose »

The northwest moose range encompasses much of the bed
of glacial Lake Agassiz and includes almost 9,000 square
miles of northwestern Minnesota (Figure 17-2). Most of the
northwest moose range is composed of a mosiac of
agricultural lands interspersed with woodlots, wetlands and
brushlands. The northeast corner of this range is an
ecological gradient from agricultural lands to boreal
forest. Because of differences in cover types, land use and
human density, the northwest moose range has been divided
into two populations, northwest prairie and northwest
forest.

Northwest Prairie

The range of the northwest prairie moose population
occurs primarily in Kittson, Marshall, Pennington and
western Roseau counties and extends southward along the
eastern ridges of glacial Lake Agassiz to Otter Tail County
(Figure 17-1). The primary range includes approximately
6,800 square miles. Almost two-thirds of this area is
intensively farmed and does not represent moose habitat. On
the actual moose habitat, the density is more than 1 moose
per square mile. More than 90% of the primary moose range
is privately owned.

Moose were extirpated during settlement, but in the
1950s, moose immigrated from northern Beltrami and Lake of
the Woods counties. By 1960, moose were common in central
Marshall and eastern Kittson counties and have since
extended their range south and west. Moose now occupy most
of the suitable habitat and expansion continues in the
southern portion of the range and into adjacent areas of
North Dakota and Manitoba. The moose population has
remained relatively stable since 1980 (Table 17-1 and Figure
17-3).

Presettlement vegetation in this area was predominantly
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Figure 17-2. Approximate boundaries of aerial moose survey.
(Source: Minnesota Department of Natural Resources)
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prairie, aspen parkland and deciduous forest. Agricultural
development eliminated nearly 95% of the original moose
habitat on this range, so moose are now found on the
remaining brushland tracts that normally have little
potential for agricultural development.

The most important moose habitat in the northwest
prairie consists of wetlands, brushlands and off-site aspen,
but northern hardwoods are also-used. Little conifer cover
exists and there is no indication that winter cover is a
limiting factor. Agricultural lands adjacent to brushland
habitat are used, moose sometimes cause extensive damage to
the crops.

Most of the brush and aspen habitat that remains in the
northwest prairie has a history of frequent disturbances,
usually by wildfire, which has maintained the quality of
habitat. Moose density is limited primarily by the quantity
of habitat. As this habitat is cleared for agricultural
development, the carrying capacity for moose is reduced.

The growth of the northwest prairie population is
primarily controlled by the biennial hunting season. In
past years, hunting has removed up to 18% of the estimated
population. Net productivity is higher than elsewhere in
Minnesota and few predators are capable of killing them.
Infection with brainworm has been documented in northwestern
moose, but despite relatively high white-tailed deer
densities, mortality associated with this disease appears
Tow.

Northwest Forest

The range of the northwest forest moose population
occurs primarily in northern Beltrami, Lake of the Woods and
eastern Roseau counties (Figure 17-1). The primary range
includes approximately 1,800 square miles with an average
density of less than 0.25 moose per square mile. Nearly 70%
of the primary range is publicly owned and 6% is owned by
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the Red Lake Tribe of Chippewa Indians.

Little is known about the history of the moose
population in the northwest forest, except that it acted as
a refuge when moose were extirpated from other areas. Moose
densities probably increased slowly in the 1930s and 1940s
after the Resettlement Administration moved homesteaders out
of the area. During the 1950s this was the main moose range
in the northwest. Records indicate that moose densities
have probably been Tow over the last 10 to 20 years and
recent surveys indicate a population of less than 500 moose
(Table 17-1).

Vegetation in the northwest forest represents a
transition from agricultural lands to boreal forests. Much
of the area consists of aspen-willow brushlands, bog and
lowland conifer. Forest fires and logging converted much of
the area to ideal moose habitat early in the century, but
natural succession and the prevention and control of forest
fires necessitated by human settlement and the forest
industry have resulted in a gradual decline in the quantity
and quality of browse. Previously, distance from markets
and lack of demand for aspen reduced the amount of habitat
improved through timber harvesting; however, timber market
conditions have significantly changed, increasing the
possibility that habitat will be improved through timber
harvesting.

The carrying capacity of the northwest forest is
probably lower than other Minnesota moose ranges. Net
productivity has been less than half of that observed in the
northwest prairie. The 1985 harvest was less than 2% of the
estimated population yet the population has not increased.

Indians harvest moose on lands owned by the Red Lake
Tribe, but the number of moose harvested has never been
documented. As in the northeast, predation occurs but its
importance has yet to be determined.
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RESOURCE ANALYSIS

The number of moose in Minnesota has increased
dramatically in the 15 years since hunting was Tegalized.

In the northeast, moose numbers have almost doubled, and in
the northwest prairie, the population has expanded its range
south and west. It is unlikely, however, that moose numbers
will increase as dramatically in the next 10 years. In the
northeast, the carrying capacity has been declining because
of forest succession. Moose numbers may increase in excess
of 6,000 animals if the harvest is maintained at past
levels. In the northwest prairie, however, the quantity of
moose habitat is limited and it is unlikely that this
population will increase substantially, unless harvests are
reduced. In the northwest forest, habitat quality is
declining and the population does not appear to be solely
limited by the legal harvest. Unless there are major
changes in the habitat, this population will probably remain
stable.

The demand for the limited number of moose permits has
consistently been greater than the supply. Over the last
four seasons, there has been an average of over 19,000
applications submitted while an average of only 1,000
permits were available (Table 17-2). Of the applicants
receiving permits, over 80% have been successful in
harvesting a moose (Table 17-3). Because of the
vulnerability of the moose populations to overharvest, the
demand for moose permits will probably always exceed the

supply.

RESOURCE VALUE

There is scant data regarding the economics of
consumptive and non-consumptive use of moose. The most
direct value comes from license sales. In 1985, for
example, a total of 1,068 moose permits were issued at $140
each, generating almost $150,000 for the Game and Fish Fund.
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Table 17-2.

alternative years since 1971.

Moose season data, 1971-1985.

Moose seasons have been held in Minnesota in

» 1971 1973 1975 1977 1979 1981 1983 1985
Licenses
available 400 520 750 930 685 980 1,296 1,068
Applications 9,264 13,560 15,792 16,586 19,023 20,063 17,754 20,500
Chance for
license 1 1in 23 1 in 26 1 in 20 1in18 1in28 1in 26 1 in 14 1 in 19
Moose taken 374 460 576 841 561 764 1,179 968
Party success 97% 88% 90% 90% 82% 87% 91% 91%

Table 17-3. Number of permits issued and party success for moose hunters in Minnesota,
1971-1985.
Northwest Northeast

Number of Number of Number of  Number of

permits moose % Party permits moose % Party
Year issued harvested success issued harvested success
1971 250 240 96 150 134 89
1973 335 306 91 185 159 86
1975 475 449 94 275 227 82
1977 630 598 95 300 243 81
1979 416 330 79 290 237 82
1981 505 455 90 375 309 82
1983 780 737 95 523 442 85
1985 768 718 94 300 250 83




Indirect income from the biennial moose hunt also
contributes an important role in the economy of many small
towns throughout the moose range. Motels, restaurants, gas
stations and meat processors all receive additional income
during the moose season. According to the 1980 U.S. Fish
and Wildlife survey on hunting and fishing in 1979, big game
hunters in Minnesota spent an average of $89 on food,
lodging and transportation. Using these data for the 1985
hunt (1,068 permits and 4 hunters per permit) moose hunters
contributed over $380,000 to local economies in the 3 moose
ranges.

Indirect income was also generated throughout the state
through the purchase of sporting arms, ammunition and other
equipment. 1In 1979, hunters spent an average of $76 for
equipment associated with big game hunting. Using this
figure for the 1985 season, moose hunters spent an
additional $325,000 in preparation for hunting.

Direct and indirect income derived from moose hunting
totals over $850,000. This figure represents only the
minimal value of moose, however, because it doesn't take
into account the value and enjoyment derived from moose by
people whose moose encounters are incidental to other
activities.
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Long range planning for moose

PRODUCT: Moose populations for their ecological value and
opportunities for use and appreciation.

GOAL: Manage the moose resource at a level that yields
maximum recreational benefits within acceptable public and
environmental Timits.

OBJECTIVE 1. Achieve the following winter moose populations
by 1992:

Survey Area Moose Population
1986 1992

Northeast 5000 6000

Northwest forest 400 500

Northwest prairie 3300 3800

PROBLEM 1. Habitat carrying capacity is changing
because of forest succession, intensive agriculture and
conflicting land uses.

STRATEGY A. Establish designated moose management
units.

STRATEGY B. Designate suitable undedicated
Minnesota Department of Natural Resources
administered state-owned lands as wildlife
management areas and provide for permanent
protection of other critical habitats.

STRATEGY C. Develop and implement moose habitat
guidelines, expand habitat enhancement efforts
with other land management agencies and emphasize
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the Minnesota Forest Resource Plan.

STRATEGY D. Increase direct habitat management
efforts through established management techniques.

STRATEGY E. Encourage local, state and federal
government officials to develop farm program
regulations that increase and improve

habitat.

STRATEGY F. Strengthen the environmental review
and mitigation processes.

STRATEGY G. Increase information to Tand
management -personnel regarding moose habitat
requirements and management techniques.

PROBLEM 2. The Timitations of some information reduces

management effectiveness.

1/8/90

STRATEGY A. Continue research and refinement
of techniques for estimating moose populations and
setting harvest objectives.

STRATEGY B. Initiate research on population
dynamics focusing on productivity and nonhunting
mortality.

STRATEGY C. Conduct research on effects of
forestry practices on moose.

STRATEGY D. Investigate economic and recreational
values of moose populations.
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PROBLEM 3. Parelaphostrongylus tenuis, a common

parasite of white-tailed deer, is fatal in moose.

STRATEGY A. Develop and implement deer density

guidelines within primary moose ranges necessary

to minimize effectiveness of P. tenuis.

PROBLEM 4. Moose occasionally cause damage to
crops and property.

STRATEGY A. Establish a moose depredation policy.

STRATEGY B. Determine extent and economic
significance of property and crop damage.

STRATEGY C. Investigate techniques to
prevent or alleviate damage and depredation.

STRATEGY D. Work with road authorities to

identify safety problems.

OBJECTIVE 2. Harvest 900-1,200 moose every 2 years.

PROBLEM 1. Demand for moose exceeds supply.

STRATEGY A. Increase moose population through
habitat management and permit allocation.

STRATEGY B. Evaluate hunting regulations that
would reduce success rate and allow increased
numbers of hunters.

PROBLEM 2. Some hunters lack knowledge of harvest
techniques and ethical behavior.
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STRATEGY A. Expand and improve hunter orientation
sessions.

PROBLEM 3. Insufficient coordination and differing
viewpoints between the Minnesota Department of Natural
Resources and some tribal governments complicates
management.

STRATEGY A. Enter into agreements with the Red
Lake Chippewa Tribe and bands of the Minnesota
Chippewa Tribe involved with moose management.

STRATEGY B. Ensure that properly designated
tribal representatives receive current
population, harvest and habitat management
information.

STRATEGY C. Provide technical assistance and

management recommendations to tribal
governing bodies when requested.

OBJECTIVE 3. Provide additional opportunities for use and
appreciation of moose by 1992.

PROBLEM 1. People are unaware of recreational
opportunities.

STRATEGY A. Increase information and education
efforts and promote tourism.

PROBLEM 2. There is insufficient information on types
and Tevels of use.
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STRATEGY A. Survey and monitor current types and
levels of use.

STRATEGY B. Determine use levels that maximize
recreation while protecting the moose resource.
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18. White-tailed Deer

The white-tailed deer (Odocoileus virginianus) is a

highly adaptable animal found throughout much of North
America. It thrives in habitats ranging from the boreal
forests of the north to the arid deserts of the southwest.
Throughout this range, the whitetail is an important game
animal and has universal aesthetic appeal. The whitetail is
hunted in 45 states and 8 provinces where, in 1982, more
than 12 million deer hunters harvested nearly 3 million

of them. Minnesota ranks 10th nationwide in the number of
white-tailed deer harvested.

The white-tailed deer is Minnesota's most important big
game animal. It inhabits every county in Minnesota, from
the agricultural lands of the southwest to the forests of
the northeast. The spring population, before fawns are
born, is over 600,000 and increases to almost 1 million
before the fall hunting season.

Deer were not so widespread in Minnesota when European
settlement began. Before 1860, deer were most common in the
hardwood forests of central and southeastern Minnesota and
were comparatively rare in forests north and east of the
Mississippi River. Subsequent logging of the pine forests
and burning of the slash produced a lush growth of shrubs
and young trees that provided ideal deer habitat. By 1920,
deer had become fairly common throughout northern Minnesota.
At the same time, farming and subsistance hunting had
virtually eliminated deer from the prairie area.
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During the past 40 years, deer populations throughout
the state have fluctuated in response to changing habitat,
winter severity and overhunting. These factors, especially
the latter two, caused the statewide deer population to
plummet in the late 1960s. Since 1976, the population has
increased steadily. The deer population is currently at its
highest Tevel in at least 30 years, primarily due to better
harvest management.

RESOURCE MANAGEMENT

Population Management

Management of the whitetail in Minnesota began in 1858
with the establishment of a 5-month deer hunting season.
Hunting was allowed for both males and females, including
fawns. Subsequent management consisted primarily of
requiring a hunting license, shortening or closing the
season or reducing the bag Timit. In an effort to
distribute the harvest, hunting zones were established in
1946, but it remained difficult to control the harvest
without closing the season.

Beginning in 1973, hunting was restricted to antlered
bucks with a Timited number of antlerless permits available
in most areas. Altering the number of antlerless permits
within an area allowed better harvest control and age and
sex manipulation of the population.

White-tailed deer are managed directly through
population management and, indirectly, through habitat
management.

Habitat Management

Habitat management for deer first became significant in
the late 1960s. Special appropriations were sporadically
available to fund the inventory and maintenance of forest
openings, create timber access roads, promote timber sales,
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increase the cutting of overgrown browse and provide food
plots in farmland areas. In 1977, a surcharge was added to
the deer license to fund ongoing habitat management
projects.

RESOURCE ANALYSIS

The density of white-tailed deer varies across the
state according to human density, land use and habitat
quality. The highest densities occur in northcentral
Minnesota, where spring populations often average 15 to 20
deer per square mile. The density drops to an estimated 5
deer per square mile or less in the extreme northeast in
areas of perennially deep snow, poor habitat and high moose
and gray wolf populations. In southern and western portions
of Minnesota, where the amount of woods and swamp is
limited, densities are less than 2 deer per square mile. In
the transition area between farmland and forest, the density
is 4 to 6 deer per square mile.

Winter's Effect

Whitetailed deer populations throughout Minnesota are
the most stressed in winter when severe winter weather may
have a devastating effect. In the northern forested areas,
heavy snowfall in early November and December and retention
of snow Tate into March and April may cause starvation. In
addition, high mortality may occur among newborn fawns after
a severe winter. In the agricultural areas, deer have
greater access to food plots and waste grains and starvation
is rare except in late born fawns, or during years of severe
snow crusting or extensive fall plowing. Productivity in
farmland areas, however, declines following severe winters
because of a decrease in the proportion of fawns that breed.
Winter cover, which softens the effect of severe winter
weather, is critical to deer throughout the state.
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Habitat quality may ultimately determine the upper
1imit for a deer population, but this limit is seldom
attained. Minnesota's climate is characterized by periodic
severe winters, and it is this winter weather, along with
hunting, that determines the actual density. Gray wolf
predation on deer populations is significant in some
portions of Minnesota and may be important in determining
deer density in local areas. The wolf, however, is a
threatened species under federal jurisdiction, so the state
may not reduce wolf numbers. Sport hunting affects deer
densities and can be used to control both deer numbers and
the sex and age structure of populations.

Management of deer populations in Minnesota differs
across the state depending on local conditions. Winter
mortality in the northern forests is independent of deer
density, and deer numbers can be halved after 2 or 3
consecutive severe winters. Winter severity is
unpredictable, and management in forested areas attempts to
maintain the most productive age classes in the population.
Thus, in a series of mild winters, the deer population
increases gradually and in years of severe winters a good
breeding stock is maintained.

Deer populations in the agricultural areas are more
productive and less susceptible to winter weather. These
herds are in direct competition with the farmers for crops
and in some areas constitute a hazard to motorists.
Therefore, deer populations in farm areas are managed at a
much lower density than those in forested areas.

Because of winter's effect on deer numbers, it is very
difficult to project future deer density. Each year a 45%
probability exists that the winter will be severe enough to
cause winter mortality. If severe winters alternate, the
deer population will probably remain at current Tevels or
increase slightly. Two or more consecutive severe winters
will probably cause the population to decrease.
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Deer populations in urban areas present special
problems. The mosaic of woodlots, farmlands, parks and
residential areas at the urban fringe provides good deer
habitat. The absence of natural predators and deer hunting
have allowed deer populations to expand enough to cause
depredations on crops, shrubbery, gardens and present
hazards on the roads in urban areas. Local ordinances
restrict or prohibit hunting, making deer population control
in these areas very difficult.

Hunter's and Nonhunter's Effect

White-tailed deer have been managed primarily to
satisfy the hunting public. Deer hunting is increasingly
popular; 290,000 hunters in 1964 grew to over 485,000 in
1986 (Figure 18-1). Hunter-based management, however, is
consistent with the needs of the nonhunting public.
Nonhunters are Tess concerned about absolute deer density as
long as viable populations are maintained so they can view
and enjoy them. Hunters, however, often want higher
population densities to increase their probability of seeing
and bagging deer. In most cases, deer densities acceptable
to hunters are acceptable to nonhunters.

The number of people that hunt deer each year is
dependent on the Tikelihood that they will harvest a deer.
The percent of success depends primarily on the size of the
deer population. In the last 8 years, the number of
Minnesota residents who have purchased deer licenses has
steadily increased (Figure 18-1). This has occurred during
a period when the deer population and the number of
antlerless permits have increased, and the overall rate of
success has increased as well. If the deer population
continues to increase, the upward trend in deer hunters
will probably continue. Conversely, if the deer population
decreases or the number of antlerless permits is reduced,
the number of deer hunters will probably decline.
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RESOURCE "VALUE

Income from recreation activities associated with
white-tailed deer is important to Minnesota's economy, as
well as to the budget of the Division of Fish and Wildlife.
Deer license receipts to the Game and Fish Fund rose from
approximately $3.5 million in 1979 to $7 million in 1984,
Besides providing a significant portion of the Department of
Natural Resources overall wildlife management dollars,
license receipts form the core of the deer habitat
improvement program. From 1977 to 1983, by legislative
action, 1 dollar from each license was dedicated to deer
habitat improvement, resulting in annual appropriations of
nearly $400,000. In 1984, another dollar was added, which
increased the amount available for habitat improvement.

The most identifiable contribution to the state's
economy from white-tailed deer is hunter expenditures. The
average Minnesota deer hunter spent $76 per year on sporting
arms, ammunition and equipment in 1979. The total
expenditures for these items in 1979 were $22.7 million.
Because of an increasing number of hunters and inflation,
this figure rose to $29.3 million in 1984. Similarly,
expenditures for food, lodging, and transportation rose from
$26.6 million in 1979 to $34.3 million in 1984, based on
spending by each hunter of $89 per season. Total direct
expenditures by deer hunters in Minnesota, license fees
excluded, rose from $49.3 million in 1979 to $63.5 million
in 1984,

Substantial amounts are spent each year in Minnesota by
those engaged in non-hunting recreational activities asso-
ciated with white-tailed deer. A conservative estimate is
derived by considering only those state recreationists
taking a trip of at least 1 mile for the primary purpose of
observing, photographing and feeding wildlife, and who
actually saw, photographed or fed deer. The 307,000
participants who spend an average of $133 per year on travel
and equipment in pursuit of this activity spent a total of
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ESTIMATED DEER AND HUNTER NUMBERS
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Figure 18-1. Estimated number of deer and deer hunters in
Minnesota, 1979-1985,
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$40.8 million in 1984,

When hunting and non-hunting expenditures are combined,
direct expenditures by people pursuing recreation
opportunities associated primarily with white-tailed deer
totaled $104 million in 1984. Economists suggest that an
additional $3 to $4 is generated for every dollar spent on
an activity. Using the $3 figure suggests recreation
associated primarily with white-tailed deer in Minnesota
generates over $400 million per year.

The above figures do not include any consideration for
the value and enjoyment derived from white-tailed deer by
the vast majority of Minnesotans whose encounters with deer
are incidental to other activities.
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Long range planning for white-tailed deer

PRODUCT: White-tailed deer for their ecological value and
opportunities for use and appreciation.

GOAL: Manage the deer resource at a level that yields
maximum recreational benefits within acceptable public and
environmental Timits.

OBJECTIVE 1: Manage populations within management units
(Figure 18-2) as shown in Table 18-1, and in other areas
maintain populations within acceptable public and
environmental limits through 1992,

PROBLEM 1. The carrying capacity of deer habitat is
changing because of forest succession, intensive
agriculture and conflicting land uses.

STRATEGY A. Expand habitat enhancement efforts
with Tand management agencies by emphasizing the
Minnesota Forest Resource Plan and the
Forest-Wildlife Habitat Guidelines.

STRATEGY B. Increase direct habitat management
efforts through established management techniques.

- STRATEGY C. Encourage federal, state and local
government officials to develop farm program
regulations that increase and improve deer
habitat.

STRATEGY D. Provide for permanent protection and
maintenance of critical deer habitats.
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Table 18-1. Deer density objectives by deer management unit. Density values
represent the-spring breeding population in hunted areas prior to fawning.

Deer
management 1986 Density Objective
unit (deer/sq. mi.) : (deer/sq. mi.)

Rainy River West 11.3 10-15
Rainy River Central - 10.8 10-15
Rainy River East 15.7 15-20
Superior West 19.3 15-20
Superior Central 14.6 10-15
Superior East 5.0 3-8
Itasca Northwest 16.2 15-20
Itasca Southwest 15.5 15-20
Itasca Northeast 15.8 15-20
Itasca Southeast 16.3 10-15
Bemidji 13.4 10-15
Leech Lake Indian Reservation 9.6 10-15
Mille Lacs West 13.4 10-15
Mille Lacs Central 13.9 10-15
Mille Lacs East * 11.2 10-15
White Earth Indian Reservation 10.2 10-15
Red River 2.6 1-3
Agassiz 5.7 5-6
Big Woods North 4.7 2-5
Big Woods Central 6.8 6-7
Big Woods Twin Cities 2.4 2-3
Big Woods Southeast 8.4 7-8
Prairie North 1.7 1-2
Prairie River 2.6 2-3
Prairie Southwest 2.0 1-2
Prairie Southeast 2.1 1-2

Eastern half of reservation only
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Figure 18-2. Map of Minnesota Department of Natural
Resources deer management units.
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STRATEGY E. Intensify and expand habitat
management programs on public and private lands.

STRATEGY F. Increase information to land
management personnel regarding deer habitat
requirements and management techniques.

STRATEGY G. Develop mitigation criteria for loss
of critical deer habitat.

STRATEGY H. Strengthen the environmental review
process.

PROBLEM 2. Deer mortality through hunting, predation
and winter's effect can impact population Tevels.

STRATEGY A. Adjust antlerless quotas to maintain

populations within density objectives (Table
18-1).

STRATEGY B. Continue research on the impact of
predation on deer populations.

STRATEGY C. Develop research to better understand
the relationship between deer mortality and winter
~weather.

STRATEGY D. Continue efforts to curtail illegal
taking of white-tailed deer through enhanced
enforcement and continued refinement of hunting
regulations,

PROBLEM 3. There is inadequate information on
population dynamics, habitat requirements and the

1/8/90 Public Review Draft 18-12



economic and recreational values of deer; which reduces

management effectiveness.

STRATEGY A. Continue research and refinement of
techniques for estimating deer populations and
harvest.

STRATEGY B. Continue research on population
dynamics, focusing on non-hunting mortality.

STRATEGY C. Expand research on the manipulation
of habitat composition.

STRATEGY D. Determine the most cost-effective and
efficient habitat management techniques.

STRATEGY E. Accelerate the forest habitat
compartment analysis and evaluate the accuracy and
usefulness of the technique.

STRATEGY F. Determine economic impacts~-positive
and negative--and aesthetic values of deer
populations.

PROBLEM 4, Deer sometimes cause property or habitat

damage, are traffic hazards or become too numerous in

some areas.

1/8/90

STRATEGY A. Establish management guidelines on
deer depredation.

STRATEGY B. Implement population reduction
techniques when necessary and feasible.
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STRATEGY C. Develop methods to assess deer
damage.

STRATEGY D. Assist local units of government in
developing and implementing deer population
management strategies.

STRATEGY E. Research additional damage abatement
techniques.

STRATEGY F. Educate the public about the need to
control deer populations and methods to reduce or
prevent deer problems.

STRATEGY G. Work with road authorities to locate
problem areas and reduce deer-vehicle collisions.

PROBLEM 5, Artificial feeding of deer can create
nuisance situations, divert management funds, increase
productivity of Tocal unhunted populations or be

~ harmful to individual deer.

STRATEGY A. Develop and implement management
guidelines on deer feeding.

STRATEGY B. Evaluate the effectiveness of feeding
deer as a management strategy.

STRATEGY C. Inform and educate the public about
positive and negative aspects of feeding deer.

OBJECTIVE 2. Set annual deer hunting seasons that provide
hunting opportunity for 500,000 hunters with a 15-50%
success rate through 1992,
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PROBLEM 1. Allowable harvest in some areas is not
adequate to meet the demand for sport hunting
opportunity.

STRATEGY A. Increase the deer population through
deer habitat management and permit allocation.

STRATEGY B. Redistribute hunting pressure through
permit incentives and public information.

PROBLEM 2. Restricted hunter access in some areas
prevents sufficient harvest Timits hunting opportunity.

STRATEGY A. Develop programs to enhance deer
hunter/landowner relations.

STRATEGY B. Acquire additional public hunting
land in agricultural areas.

STRATEGY C. Open refuge areas to hunting when
necessary to control populations.

STRATEGY D. Provide access to public land.

PROBLEM 3. Poor behavior on the part of some hunters
and trespassing on private land complicates management.

STRATEGY A. Expand the Advanced Hunter Education
Program.

STRATEGY B. Increase information and education

concerning hunter ethics, trespassing and land
owners' rights.
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MINNESOTA DEPARTMENT OF NATURAL RESQURCES
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FISH, WILDLIFE & NATIVE PLANT RESOURCES
LONG RANGE PLAN COMMENTS

The Division of Fish and Wildlife is inviting comments from individuals and
organizations on the long range plans for the management of fish, wildlife
and native plant resources. Use this form, or write us a letter, telling
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comments.
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20. Furbearers

The term furbearers in this chapter includes all wild,
native Minnesota mammals commonly taken by trappers or
hunters for their fur. Although these species have other
value, it is the furbearing aspect that makes their manage-
ment different. This working definition excludes rabbits,
hares, and squirrels, even though they are considered
"furbearing animals" under Minnesota Statute. It also
excludes the gray wolf, which is classified as a threatened
species in Minnesota by both the state and federal
governments; but it includes coyotes, skunks and weasels,
which are classified as "unprotected animals" by Minnesota
Statute.

Minnesota has one of the nation's most diverse and
abundant furbearing mammal popu]ationsﬂ It includes 1
marsupial, the opossum; 2 rodents, beaver and muskrat and 16
carnivores. The carnivores include 2 members of the cat
family; bobcat and lynx; 3 members of the dog family, red
fox, gray fox and coyote, 1 member of the raccoon family,
raccoon; and, 10 members of the weasel family; least weasel,
short-tailed weasel, long-tailed weasel, badger, mink, otter,
fisher, pine marten, striped skunk, and spotted skunk.

National fur harvest figures for the period 1970 to 1983
show that Minnesota is ranked first nationally in the harvest
of beaver, red fox, mink and weasels, and is second in the
harvest of badger, fisher, muskrat and striped skunk.

Furbearers were used by Minnesota Indians as a source of
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clothing and food for thousands of years preceding European
settlers. Beginning in the late 1600s and continuing into
the nineteenth century, the trapping and trading of fur

.. provided the ecénOmic stimulus for Minnesota's exploration
’ahd'sett1ement.

The period from 1655 to 1867 was an era of highly
competitive and totally unregulated exploitation of
Minnesota's furbearer resource. The prevailing view was that
wildlife would be eliminated as more area became settled and
Tittle or no thought was given to conservation. Highly sought
species such as beaver and otter were nearly eliminated in
much of the state.

RESOURCE MANAGEMENT

The first law pertaining to wildlife in the Territory of
Minnesota was the imposition of a bounty on gray wolves and
coyotes in 1849. The bounty did not end until 1965 and in
some years included gray fox, red fox, bobcat and lynx.

The first law providing furbearers some protection--
passed by the Minnesota legislature in 1867--prohibited
taking muskrat, mink or otter between May 1 and November 15,
Salaried game wardens were authorized in 1891 and the first
resident trapping license was established in 1919. It was
not until the Minnesota Department of Conservation,
forerunner to the Department of Natural Resources, was formed
in 1931, that seasons were determined annually. The
Minnesota Department of Natural Resources initiated harvest
and fur price surveys in 1930 and later established
population trend surveys such as muskrat house counts in the
1940s, aerial beaver surveys in the 1950s and scent-post
surveys in the 1970s.

Uncontrolled logging increased forest fires while
land-clearing, plowing of the prairie and wetland drainage
caused dramatic habitat changes detrimental to furbearers.
The importance of habitat protection and management took
years to be recognized.
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Habitat changes and elimination of the gray wolf from
much of southern and western Minnesota caused small
carnivores to increase. These included red and gray foxes,
striped and spotted skunks and opossum. Coyotes declined in
areas developed for agriculture, but increased in northern
areas that were freed of wolves.

Species dependent on mature northern coniferous forest,
such as marten and fisher declined drastically and have only
recently shown substantial increases accompanying forest
succession and maturation. Species that favor early
successional forests have, with protection, increased and may
even surpass their population at the time of earliest
European settlement.

Current management of furbearers involves monitoring
populations and harvest, establishing necessary regulations,
managing habitats and conducting research. The Minnesota
Department of Natural Resources, Division of Enforcement
enforces laws and regulations related to furbearers and
habitats and assists in resolving furbearer damage and
nuisance complaints.,

RESOURCE ANALYSIS

Furbearer populations are extremely difficult and
expensive to estimate accurately because most animals are
elusive, and some, nocturnal. For most furbearer species,
hunting and trapping is largely self-limiting -- the effort
necessary to take additional animals exceeds the benefit Tong
before the population has seriously declined.

Populations must be closely monitored for species that
occur in relatively low densities, that have low productiv-
ity, or are highly desirable, such as the fisher, bobcat,
lynx, marten and otter. These also require strict harvest
regulations and law enforcement.

Some species are highly prolific, such as muskrats,
highly elusive, fox and coyote or simply in low demand, as
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are the skunks. Seasons are established primarily to confine
harvests to the period of the year that furs are most
valuable and to provide protection when young are reared.
Although demand often exceeds supply, the intensity of use
generally falls off as the return per unit of effort drops.
Also, these species possess the population resiliency to
compensate for trapping and hunting mortality.

Furbearer demand is highly influenced by prevailing fur
prices. Licensed trappers in Minnesota increased dramati-
cally when fur prices escalated in the 1970s. Since 1980
trapper numbers have stayed relatively high and hunter
numbers have been variable despite generally lower prices.

RESOURCE VALUE
Furbearing mammals are an ecological, recreational,
economic and aesthetic asset to Minnesotans.

Ecological Value

Furbearing mammals have ecological value because they
are native fauna. of Minnesota. Herbivorous species Tike
muskrat and beaver profoundly influence aquatic habitats for
other wildlife species. As primary consumers, they are a
food source for species at higher Tevels in the food chain.

The carnivorous and omnivorous species prey on or
scavenge other animals, and often play a significant role in
determining the composition of wildlife communities. Both
predator and prey have evolved together, with the result that
predation tends to be largely self-Timiting and does not
endanger the survival of the prey.

Restricted habitat and highly altered wildlife
communities can result in predation that does significantly
affect some prey populations. High predator populations may
conflict with other wildlife species management, particularly
for some ground-nesting birds.

Human value judgements about predation vary widely, and
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whether any particular type or act of predation represents a -
positive, negative or neutral value depends upon the
individual making that judgement.

Recreational Value

Recreational values include trapping, hunting and
observing or photographing furbearers or their sign. Only
trapping and hunting recreation have been measured. Prelim-
inary estimates indicate that furbearers annually provide
350,000 recreation days to 17,000 trappers and about 260,000
recreation days to 27,000 hunters in Minnesota (Table 20-1).

Viewing, photographing, or feeding furbearers has not
been specifically measured, but it is Tikely much Tower than
for most other wildlife groups because of the furbearers'
secretive and nocturnal habits. The presence of furbearers,
and of their houses, dens, tracks, and vocalizations
undoubtedly adds to the outdoor experiences of many people,
but it is unlikely that these experiences are the primary
objective of many outdoor users.

There is a high degree of overlap in participation in
hunting, fishing, trapping and nonconsumptive wildlife
activites as observing, photography'and'feeding. An
estimated 84% of hunters and fishermen also participate in
nonconsumptive activities, and 43% of all nonconsumptive
users participate in hunting or fishing. Most nonconsumptive
usage is likely from people who also trap or hunt furbearers
because these people possess the specialized knowledge and
skill necessary to locate, identify and interpret furbearer
signs.

Economic Value

The furbearers' economic value is positive and negative:
the fur value and furbearer-associated recreation are
positive, the furbearers' damage to property is negative.

The annual value of hunting and trapping in Minnesota
since 1965 has ranged from $1.1 to $20.8 million; for the
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Table 20-1. Furbearer trapping and hunting pressure by Department of Natural Resources Region, 1982-83

Region
1 2 3 4 5 6 Total
Trappers: | ,
Number 3,600 3,300 2,700 4,200 2,400 900 17,000
Percent of total 27 19 16 25 14 5 100
Trappers/square 0.14 0.17 0.24 0.24 0.36 0.30 0.20
mile

Hunters:

Number 5,300 1,900 3,400 8,400 6,700 1,400 27,000
Percent of total 20 | 7 13 31 25 5 100
Hunters/square 0.21 0.10 0.30 0.48 0.98 0.47  0.32

mile




past 5 years, $13.8 million annually. The most valued and
harvested species are raccoon, muskrat, red fox, mink and
beaver (Figures 20-1 and 20-2). Since nearly all fur
originating in Minnesota is eventually sold outside of the
state, it causes a direct infusion of money into the state's
economy.

The most significant damage is caused by beaver,
although coyotes, muskrats, raccoons, and other furbearers
also cause some damage or localized nuisances. The total
economic loss cannot be accurately estimated, but it ranges
in the hundreds of thousands of dollars annually. However,
furbearers' positive economic value far outweighs the
negative, and the costs of damage prevention and control are
small compared to the total value returned.

Aesthetic Value

Many Minnesotans seek to view furbearers directly or
through their sign; many others partake of these values
vicariously through magazines, movies and television. Yet,
others appreciate an existence value that comes just from
knowing that an animal exists in its native habitat, even
though they may never see it,

Nineteen species of furbearers are covered in this plan.
The goals, objectives, problems and strategies for furbearers
are given after the species narrative.

OPOSSUM

An adult opossum (Opossum d'Amerique) is about the size

of a house cat, and resembles a cream- or gray-colored rat
with a pointed snout and a long, prehensile, naked tail. It
is the only native North American marsupial.

When the United States was first settled by Europeans,
the opossum's northern range ended in Ohio. By the late
1920s, its northward range expansion extended into Minnesota,
where it has become relatively common, especially in the
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Figure 20-1.
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southern region. Records exist of opossum as far north as
Norman, Cass and St. Louis counties. Studies indicate that
their northern distribution coincides with a winter severity
1imit of 70 days of enforced inactivity.

Opossums prefer deciduous woodlands with streams, but
can be found in marsh, forested, grassland, agricultural and
suburban habitats. They need access to surface water and
winter dens. The average Tife-span for an opossum is about
1 year.

RESOURCE MANAGEMENT

Winter weather is probably the major mortality factor of
opossum in Minnesota. Predation by dogs and great horned
owls and collisions with motor vehicles are undoubtedly
contributing factors. Evidence indicates that neither
trapping nor hunting is a major source of mortality.

Opossums were unprotected until hunting and trapping
seasons were established in 1985. There are currently no
limits on the number that may be taken, trapping and hunting
occur from late October to the end of February.

RESOURCE ANALYSIS -

Minnesota lacks current population information on
opossums. Numbers probably fluctuate with winter severity.
Mild winters during the early 1970s apparently allowed
opossum populations to reach record levels. The severe
winters of 1977-78 and 1978-79 caused their decline.

Despite winter weather, the opossum adapts to many
habitats. It prefers streambank habitat which, in southern
Minnesota, continues to decline in quantity and quality.

Trapper survey data since 1976 indicates that about 5
percent of all licensed trappers, approximately 1,000
annually, trapped opossum. From 1941 to 1973, the average
annual harvest was 400. The harvest from 1974 to 1984 was
approximately 1,900 per year. The peak harvest of 4,000 in
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1976 corresponds with the national harvest peak of 1.1
million the same year. Although the regional opossum harvest
is almost equally split between Regions 4 and 5, the harvest
per trapper is higher in Region 5. The harvest of opossum in
remaining regions is insignificant.

Pelt prices remained around $.50 for many years until
the improved fur market of the 1970s. The value peaked at
$2.50 per pelt in 1980. Recent values are in the range of
$.75 to §1.

RESOURCE VALUE

Opossums are hunted and trapped primarily for their fur,
although they are eaten in many regions of the United States.
The fur is dyed and plucked to resemble more expensive furs
or is used in its natural state, most commonly as trim. In
Minnesota, most opossums are taken incidentally to other
furbearers.

Opossums are seldom seen by the public because of their
nocturnal habits. Since they are omnivorous feeders and
notorious for scavaging carrion and garbage, they are
commonly killed on roads by vehicles. They are well-known
for their habit of "playing dead," a nervous shock reaction,
when faced with an inescapable threat situation.
Occasionally, they may kill poultry or prey on game animals
or birds, but their impact is considered negligible.

BEAVER

The beaver (Castor canadensis) is North America's

largest rodent, characterized by powerfully developed bones
and muscles, a broadly flattened tail, and a dense coat of
waterproof underfur covered by coarse guard hairs.
Well-adapted to its semi-aquatic existence, it thrives
throughout Minnesota streams, rivers, flowages, ditches,
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impoundments, large and small lakes or any seepage that has
adequate flow for damming.

As early as 1655, the first French fur traders reached
what is now Minnesota, seeking immensely popular beaver
skins. By 1775, the beaver trade in Minnesota reached its
peak; by 1800 there were signs that beaver populations were
diminishing. The early beaver trade essentially ended in
Minnesota with the demise of the American Fur Company in
1842,

At first, beaver were trapped year-round, primarily in
the summer. There were no trapping seasons and no Timits.,
This excessive, uncontrolled harvest was the major factor
that nearly caused extirpation of the beaver in Minnesota.
Early efforts by the Hudson Bay Company to protect the beaver
population were unsuccessful because of heavy competition.

RESOURCE MANAGEMENT

The first restricted season for beaver trapping in
Minnesota was established in 1875 and eventually the season
was closed in 1903. Although some nuisance permits were
issued beginning in 1919, the season was not reopened until
1939. Relatively small spring season limits per trapper were
in effect from 1939 until 1976. Fall seasons with no Timits
were initiated in 1977.

Early reports state that beaver were originally scarce
on streams on the North Shore of Lake Superior where
coniferous forests predominated. Lumbering and fires later
produced extensive stands of aspen, making the area suitable
for beaver. With protection after the turn of the century,
beaver increased dramatically. Beaver populations are now at
their highest levels in modern history, possibly exceeding
population levels at the height of the great fur trade era.

RESOURCE ANALYSIS
Beaver are censused by aircraft on 24 watershed or
transect routes in the forested areas of northern Minnesota.
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Seven of the routes have been flown since 1957. Three
northern regions have had increasing beaver populations since
1957 (Figure 20-3). The results of the census for Region 1
have been above the Tong-term mean for the past 11 years.
Region 2 has been above the Tong-term mean for the past 12
years, and Region 3 has been above the Tong-term mean for the
past 4 years.

The harvest is influenced by many factors, such as the
number of trappers, season dates, season length, size and
location of areas open to taking beaver, limit of beaver
allowed per license, weather and trapping conditions, price
of pelts and activity or availability of more experienced
trappers.

RESOURCE VALUE

Beaver create ponds that provide seasonal habitat for
waterfowl, deer, moose, otter and numerous other species,
including many species of fish. These ponds also conserve
spring runoff and ensure more constant stream flow,
diminished floods, soil conservation and water table
maintenance. Silted-in beaver ponds may become fertile
meadows, fields and eventually forestland. Beaver are also
important as prey for gray wolves, a threatened species in
Minnesota. Their dams, houses and cuttings are recreational
assets that have high aesthetic value.

Beaver trapping seasons have provided trapping
recreation annually'since 1939, except for 3 yearsa Beaver
trappers range from 1,600 to 8,500 per year, averaging 3,800.
Annual harvests have ranged from 4,000 to 128,000, averaging
26,000, The individual pelt value has varied from a Tow of
$7.80 to a high of $48.00, averaging $15.58. Since 1976, an
average of 5,100 beaver trappers have harvested an average
of 56,000 beaver annually with an average pelt value of
$16.35 for a total pelt value of $916,000 annually (Figure
20-4). A11 of these figures are higher than the long-term
averages.
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Economic Value of the Fur Resource to Hunters
and Trappers, 1930-1984
(nominal and real dollars)

Dollars (in millions)

Nominal Dollars
{actual dollars)

20

Real Oollars
{1967 base year)

Figure 20-3. Value of Minnesota's fur resource to hunters
and trappers, 1930-1984 (Nominal and real
dollars--1967 base year)
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Figure 20-4. Minnesota beaver harvest and pelt value.
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Beaver activities can also have negative economic
impact, particularly when their impoundments flood fields,
block drainage ditches, undermine roads or flood lakeshore
property. Beaver are often detrimental to trout because
their ponds allow siltation of spawning areas and warming of
water temperatures. In counties where forest and farmland
are interspersed, nuisance beaver present the biggest
-problems.

Despite their beneficial aspects, beaver are currently
fthe number one wildlife species in damage and nuisance
complaints. State statutes allow property owners to control
nuisance beaver, and conservation officers are authorized to
issue permits for their removal. From 1919 to 1947, an
average of 761 beaver were taken annually under such permits.
Approximately 7,000 beaver were removed by permit trappers in
1980.

MUSKRAT

The muskrat (Ondatra zibethicus) is a 1- to 3-pound
rodent closely related to the meadow mouse. It is an

important component of wetland communities in the United
States and Canada. The muskrat lives in lakes, marshes,
streams and rivers, wherever sufficient water depths and
emergent vegetation are present.

Muskrats are primarily vegetarians, feeding on the
roots, shoots, stems, leaves, tubers and bulbs of aquatic
plants or shoreline vegetation. Cattails are their most
important food and construction material, but they also feed
on bulrush, arrowhead, smartweed, sedges, wild rice and
various pondweeds. At times they will supplement their plant
diet with crustaceans, frogs or carrion. Muskrats live
either in bank burrows or in houses built of plants and mud.
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RESOURCE MANAGEMENT

Extensive loss of wetlands has had a detrimental impact
on muskrat populations, particularly in southern and western
Minnesota. Muskrat populations have generally declined as a
result of this agricultural-related drainage and development,
although phosphorous-rich runoff has increased emergent
vegetation growth that provides muskrats with food in the
remaining ponds. Low fertility and plant growth rates in
northern marshes are an important limiting factor to muskrat
populations. Increased turbidity of the water from silt,
wind and rough fish activity reduces vegetation growth that
muskrats need.

Where primary management objectives are for both
waterfowl and muskrats, an ideal marsh consists of an equal
mix of open water and emergent vegetation, well interspersed.
Small openings created by muskrat provide open water areas
attractive to dabbling ducks and wading birds, but extensive
open marsh areas associated with high populations create
open-water conditions detrimental to both dabbling ducks and
muskrats. Water-level management and the encouragement of
high muskrat harvests can help prevent muskrat
overpopulations and extensive emergent vegetation loss.

Muskrats first received protection in Minnesota in 1867,
when the Tegislature closed the season from May through
mid-November. Winter and spring, or spring-only seasons
existed until 1942, when a December season was initiated.
Early November or late October openers and December closure
in 1956 were initiated. That basic season design has
continued for the past 30 years.

From 1909 to 1912 and from 1949 to 1962, in-house
trapping for muskrats was prohibited. However, studies
demonstrated that in-house trapping was not detrimental to
muskrat populations and it has been legal since 1963.

Fall and early winter seasons resulted in higher
trapping success and better pelt quality than spring seasons.
Opening dates were split for north and south trapping zones 9
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times from 1956 to 1984, with 2-week-earlier openers in the
north zones. Zone boundaries have varied. These zones were
established to circumvent earlier freezes in the north and

later fur primeness in the south.

RESOURCE ANALYSIS

Many muskrat survey methods have been tried, including
actual muskrat counts at twilight, auto transects of muskrat
houses seen near roads, aerial counts of houses and stream
burrow surveys. Other indicators of population status have
incTuded carcass examinations to determine litter sizes.

Muskrat house densities in good marsh habitat may
average as high as 5 per acre, although in less fertile
marshes densities are often less than 0.5 houses/acre.

Several studies have documented that muskrat numbers in
good habitat are only slightly influenced by trapping.
Overtrapping is almost never a problem. The greatest
difficulty seems to be maintaining high enough trapping
pressure to reduce excessive vegetation damage. Muskrat
populations are regulated mainly by weather, emergent plant
growth and disease.

Generally, the optimum harvest level is 70 to 75% of the
fall population. Throughout most of Minnesota, this level of
harvest is seldom reached. Muskrats readily disperse from
Tow-quality or overpopulated habitats, and repopulate
suitable habitat areas depleted from drought or other
catastrophic factors. Studies conducted in southwestern
Minnesota showed no difference in recovery rates of trapped
and untrapped populations following a drought.

A summary of muskrat harvests for the 1984-85 season by
regions is given in Table 20-2. Since 1976, approximately
11,600 trappers have trapped an average of 696,000 muskrats
annually. About 70% of all trappers trap muskrats, and the
average trapper catches 60 to 75 muskrats per year. Fur
prices have varied greatly in the past 10 years, ranging from
an average of $5.90 in 1979 to an average of $2.20 in 1982
(Figure 20-5). Since 1979, the value of the annual muskrat
fur harvest has averaged $3.6 million.
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Table 20-2. Average muskrat trapping harvests by Department
of Natural Resources Regions, 1984-85

Average #
Number %» of % of muskrats
of statewide statewide per
Region trappers  total Harvest total trapper

1 2,085 16.5 126,907 13.4 61
2 2,484 19.7 80,182 8.4 32
3 1,881 14.9 129,657 13.7 69
4 3,565 28.2 438,861 46.2 123
5 1,969 15.6 146,167 15.4 74
6 646 5.1 27,923 2.9 43

Statewide 12,630 100.0% 949,697 100.0% 75

RESOURCE VALUE

The muskrat is one of Minnesota's most important
resources for its fur and trapper recreation value. Although
not specifically measured, muskrats probably provide more
trapping recreation days than any other single species.

The muskrats' feeding and house-building activities
directly influence the distribution of emergent vegetation in
marshes. Their houses and burrows also serve as den sites,
nesting, or resting areas for other wetland wildlife
species--including mammals, birds, reptiles and amphibians.
As primary consumers, muskrats serve as an important food
source for many carnivorous mammals and birds.

Muskrats sometimes cause damage, particularly when their
burrowing activities undermine dikes, roads, earthen dams or
lakeshore property. Muskrats also may occasionally plug
field tiles and small culverts. Although muskrats are
abundant and signs of their activities are readily observed,
they are not as highly regarded aesthetically as some other
furbearer species,
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Figure 20-5. Minnesota muskrat harvest and pelt values.
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RED FOX

The red fox (Vulpes vulpes) is a medium-sized predator

belonging to the dog family. It is common throughout
Minnesota, although its densities are lower in heavily
forested areas and areas with established coyote populations.
It often hunts along open fields, fence lines and grassy
openings where small mammals are abundant.

Red fox prey primarily on mice, rabbits and ground
squirrels. They also prey on ground-nesting birds and their
eggs, and will eat insects, fruits and berries.

RESOURCE MANAGEMENT

Red fox populations in Minnesota have fluctuated
widely. From the early 1800s to 1900, they were widespread
but not numerous. They were scarce in unbroken forests, but
they expanded into lands cleared for agriculture. By the
late 1800s, fox became extremely scarce and remained at low
levels until the early 1930s.

From the 1930s into the 1940s, fox numbers increased
substantially and pelt prices dropped. In 1939, a bounty
was authorized for red fox, and from 12,000 to 50,000 red
foxes were harvested annually until bounty payments on
predators were eliminated in 1965. Since the mid-1940s, fox
numbers have remained relatively high and have gradually
increased, despite rapidly rising pelt prices in the 1960s
and 1970s., ‘

Red fox were unprotected and could be taken year-round
until 1977, when both red and gray foxes were legally
protected. Hunting and trapping seasons were established
with no bag Timit. Since 1977, the season length has varied
from 91 to 132 days per year.

RESOURCE ANALYSIS
Red fox populations remain high and have been increasing
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under intensified land use and harvest pressure. With
protection during the pup-rearing season, they have
demonstrated the ability to maintain high population levels
despite harvests of 60,000 to 90,000 per year. With a high
reproductive rate, adaptable diet, and minimal habitat
requirements, red fox numbers are expected to remain high.
One unknown factor at present is the effect that expanding
coyote populations will have on red fox populations.

Every region in the state sustains a fox harvest,
highest in the west and south. Annual red fox harvests have
ranged from about 100 in 1932 to approximately 90,000 in
1981. From 1975 to 1984, an average of 66,000 red foxes were
taken annually. This is higher than any other 10-year
period.

The nonconsumptive demand for red fox is important but
difficult to measure. Current high fox populations should
be more than sufficient to meet foreseeable nonconsumptive
demands.

There are demands to reduce fox numbers in some
locations. With their ability to suppress game bird and
waterfowl populations in areas of limited habitat, some game
managers and hunters are seeking to reduce fox numbers on
intensively managed nesting areas.

RESOURCE VALUE

Red fox are an important component of Minnesota
wildlife communities, serving as a predator of rodents,
birds and small mammals. To a Tesser extent, they are also
scavengers and carrion eaters. Because they prey on ground
nesting birds and eggs, red foxes can conflict with attempts
to increase ground nesting bird populations.

Red fox provide recreation for nearly 6,000 trappers
and 10,000 hunters annually. Red fox fur is also a valuable
resource. Estimated value of the statewide annual harvest
of red fox in recent years has varied from $1.8 to $4.6
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million. Red fox pelt values have varied as demand for
Tong-haired furs has fluctuated. In the 1800s, fox pelts
commonly brought 50 cents. Values climbed from less than $1
around 1900 to over $30 in 1930. In the depression years of
the 1930s, the value of long-haired fur plummeted. There
was a slight rise in the 1940s but through the 1950s fox
pelts were often valueless. In the 1960s, there was a slow
but steady increase in value, and this continued until 1978,

when it peaked at over $70. Since then values have dropped
to below $30 in 1984,
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GRAY FOX

The gray fox (Urocyon cinereoargenteus) differs from the

red fox in having a definite gray color on its back, reddish
legs and a black-tipped tail. It weighs from 5 to 12 pounds.

It is a native species found in 45 of the 48 contiguous
states, exclusive of the northern Rocky Mountains. It is
most common in the deciduous forests of southeast and
central Minnesota, although it has been found throughout the
state.

Gray fox habitat is similar to red foxes in that it
prefers a diversity of fields and woods rather than a large
tract of homogeneous habitat. The basic difference is that
gray foxes prefer woodlands more than red foxes. Gray foxes
readily climb trees whereas red foxes do not. Food habits
are similar to those of red foxes.

RESOURCE MANAGEMENT

ATthough Minnesota lacks information on gray fox
populations, densities as high as 3 to 4 per square mile
have been reported in Wisconsin. What impact an expanding
coyote range is having on the gray fox population is unknown,
although reports of coyote-killed gray fox are not uncommon.
Both gray and red foxes are susceptible to rabies and
distemper, but the gray fox appears to be immune to the
sarcoptic mange that decimated red fox populations in the
early 1970s. ’

Gray foxes were classified as unprotected animals and
could be taken at any time until 1977, when a season was
established for all foxes. A bounty existed for gray fox
from 1931 until 1965. Bounty payments of up to $5 per fox
were split equally between the state and counties. There
are currently no limits on the number that may be taken.
Hunting and trapping seasons run concurrently from late
October to the end of February.
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Gray foxes are important carnivores of Minnesota's
eastern deciduous woodlands, feeding on a variety of small
mammals, birds, insects and plant material. Although once
viewed as a harmful predator, the damage that gray foxes
cause is relatively insignificant and is largely confined to
unprotected poultry.

RESOURCE ANALYSIS

A rough estimate of the gray fox population may be
determined by examining harvest data. Population models
indicate that a stable red fox population was maintained
when the harvest:level was 55% of the annual population,
Assuming that this would also apply to gray foxes, it is
probable that gray fox numbers did not exceed 16,000 to
17,000 during the bounty years, 1954 to 1965 and high pelt
price years, 1974 to 1984, It would appear that gray fox
populations in Minnesota cannot sustain harvests exceeding
9,000 per year.

Because gray foxes are primarily associated with
woodlands, the continued loss in quantity and quality of
deciduous woodland within the agricultural areas of the state
will have a negafive impact on their numbers,

Data available from 1976 through 1984 indicates that
successful gray fox hunter numbers averaged 3,700 per year
and successful trappers averaged about 1,500 per year. The
average annual harvest per trapper is 2.6 and 1.6 per
hunter. Approximately one-third of all fox taken by hunters
is taken incidental to other hunting.

The peak harvest of gray foxes was 16,000 in 1948.

From 1976-1984, annual harvests averaged 7,100, 57% of which
was taken by hunters and 43% by trappers. Before 1970, there
was little relationship between fur price and harvest,
although since that time, fur price and harvest have been
highly correlated.

The mean pelt value averaged $2 from 1930 to 1946, and

1/8/90 PubTic Review Draft 20-25



$.37 from 1947 to 1964. After 1973, pelt prices began to
climb, until they peaked at $45 in 1978. Current prices are
in the $20 to $25 range.

There is little demand to reduce gray foxes because of
predation problems. Nonconsumptive demand is probably
relatively low, and should be met by maintaining population
levels capable of sustaining consumptive demands.

RESOURCE VALUE

Gray fox provide recreational value to approximately
3,700 hunters and 1,500 trappers annually. The value of
gray fox pelts taken averages $234,000 annually.

Since gray fox are largely nocturnal, they are not seen
by many people. However, the presence of their tracks in
snow, or an actual sighting, enhances outdoor experiences.
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COYOTE

The coyote (Canis latrans) is Minnesota's most
abundant, and adaptable, Targe canid. Adult coyotes weigh an
average 25 to 30 pounds, although large males may sometimes
exceed 50 pounds. Minnesota coyotes Tive in forest and

farmland transitional areas and occur in dense forest to open

prairie.

RESOURCE MANAGEMENT

In presettlement times, the coyote was distributed
statewide, but was most common in southern Minnesota.

During the settlement and land clearing era, coyotes moved
north and partially filled the niche vacated by gray wolves.
The main range presently comprises about 40,000 square miles
of northcentral Minnesota, where densities approximate 1
coyote per 2 square miles.

In the last 2 decades, coyotes have reoccupied much of
their former southern and western Minnesota range. Densities
in the southeast may equal those in the north; however,
densities are much lower in the remainder of the farmland
Zone.

The coyote is among the few furbearer species that have
always been unprotected in Minnesota. It was first bountied,
along with gray wolves in 1849, and was bountied on a
near-annual basis until bounties were repealed in 1965,
Although records did not always differentiate between coyote
and wolf bounties, 1,200 to 3,000 coyotes were bountied
annually between 1943 and 1964. Following the elimination
of bounties, increased concern over coyote depredations
prompted the creation of the Directed Predator Control
Program in 1969, which has paid for killing 300 to 1,000
coyotes annually in response to damage complaints.
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RESOURCE ANALYSIS

Coyotes are among the most productive and adaptable
large predators. The statewide pre-birth population is
estimated at 20,000 to 25,000, with post-birth numbers
approximating 40,000. The annual harvests of 8,000 to
12,000 (Figure 20-6) utilize 20 to 30% of the available
autumn population, leaving about two-thirds of the population
for reproduction and nonconsumptive human uses.

Population indices derived from annual scent post
surveys indicate a relatively stable population in the
forest, and much lower but gradually increasing populations
in the transition and prairie zones. The variety of
habitats available in these zones attests to the
adaptability of coyotes. They exist wherever there is
adequate prey, sufficient escape cover from humans and
minimal interspecific competition from gray wolves.

The demand for coyotes depends on the user groups.

Most upland game and deer hunters, fox trappers and farmers
would argue that coyotes are too numerous. Most coyote
hunters and trappers, waterfowl managers and coyote
protectionists would prefer more coyotes. As gray wolf range
gradually increases, coyotes in certain areas will be
displaced by wolves. Generally, a more than édequate supply
of coyotes exists to meet current and anticipated demands.

The coyote will continue to be controversial, due to
livestock and poultry depredations, displacement of fox and
predation on game. Recent revamping of the Directed Predator
Control Program should reduce nuisance coyote problems.
Previously, control take was negatively correlated with the
monthly timing of complaints. During the next 6 years
coyotes should not measurably reduce fox harvests; however,
long-term coyote range expansion may reduce fox numbers and
alter other ecosystem components.
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RESOURCE VALUE

Coyotes, which are adaptable and opportunistic
predators, will take whatever type of food is most readily
available. Deer, most often in the form of carrion, snowshoe
hares and mice are the predominate items in the coyote's
diet. Small mammals, insects, fruits and berries are eaten
in the summer. Established coyote populations tend to
exclude red fox and coyotes in turn are displaced by
established gray wolf populations.

The coyote is a valuable furbearer. Approximately
equal numbers are taken by trapping and hunting. From 1975
to 1985, 7,000 to 12,000 were harvested annually. From
relatively high pelt prices in the 1930s, up to $13, prices
declined to approximately $1 until the mid 1960s. Since
1972, pelt prices have averaged $31, and peaked at $57 in
1978. Coyote pelt sales statewide have ranged from $200,000
to over $500,000 annually in the last decade.

Coyote hunters number 3,000 to 8,000 annually, and
harvest about one coyote per person; coyotes are often taken
incidental to hunting other species. Approximately 30,000
coyote hunter-days are expended annually. In comparison,
30,000-40,000 days of effort are expended by 1,000 to 2,000
coyote trappers annually, who average 2 to 5 coyotes each.
The coyote harvests are distributed approximately 40, 20 and
40% in Department of Natural Resources Regions 1, 2 and 3,
respectively, with low but increasing harvests occurring in
the 3 remaining regions.

Coyotes can detrimentally affect livestock producers,
particularly sheep and poultry raisers, although no total
dollar figures for Tosses are available for Minnesota.
Calculation of wildlife losses from coyote predation is even
more difficult. Estimates place deer losses at 1 per coyote
annua11y.\

Coyotes also provide aesthetic benefits to nature
viewers, photographers and artists, of which no attempt has
been made to quantify.
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RACCOON

The raccoon (Procyon lotor) weighs 25 to 30 pounds and

has a grizzled coat with a distinctive black mask and ringed
tail. Its preferred habitats are riparian woodlands,
marshes and woodlots scattered through agricultural lands.
Den sites may be hollow trees, abandoned farm buildings, fox
or badger holes, rock piles, field tiles or nests in cattail
marshes.

Raccoons are omnivorous, eating a wide variety of
vegetable and animal matter. Insects, crayfish, fruits,
carrion, birds' eggs and nestlings are taken as available.
In agricultural areas, corn is a major part of their diet.

Although they are not true hibernators, raccoons become
inactive in cold weather, particularly if the ground is
snow-covered.

RESOURCE MANAGEMENT

Raccoons were uncommon in Minnesota before 1900, except
in the southeast. Since 1900, raccoon populations have
expanded north and west and their numbers have increased
dramatically.

The Minnesota Tegislature established the framework for
a raccoon season in 1909, but raccoons remained without
protection until the first season was set in 1917. Seasons
of varying lengths were established from 1917 through 1964.
From 1965 through 1974 raccoons were again unprotected.
Protection was reinstated in 1975 and continues to date.

Since 1975, raccoon hunting and trapping seasons have
nearly always run concurrently. Opening dates are set to
coincide as nearly as possible with the onset of fur
primeness. The season closing date is limited by statute to
be no later than December 31.
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RESOURCE ANALYSIS

Although the fur value of individual pelts remained
relatively constant from 1930 through 1970, the total
harvest of raccoon shows a 5-fold increase over the same
period (Figure 20-7). After 1970, fur values increased
dramatically, as did hunter and trapper effort, and the
recent increased harvests are probably not directly
proportional to populations. However, population trend
surveys using scent-posts indicate that raccoon numbers have
increased dramatically in the farmland zone, remained high
and relatively stable in the transition zone, and have
increased in the forest zone.

Raccoon population growth has been lTimited somewhat by
wetland drainage in the farmland zone, but the animal's high
adaptability has enabled it to increase. In other areas,
maturation of oak woods, increased agriculture in previously
forested lands, and a corresponding increase in outbuildings
and corn have improved habitat conditions for raccoon.

Hunter and trapper numbers and raccoon harvest are
closely correlated with fur prices (Figure 20-7). Although
the number of hunters has fluctuated somewhat since 1978, the
trapper numbers appear to have stabilized.

RESOURCE VALUE

Raccoons prey on or scavenge a variety of terrestrial
and aquatic animals, as well as eating large amounts of
plant foods. As predators, raccoons may reduce waterfowl
production in some wetlands. Waterfowl managers and hunters
may favor limiting raccoon numbers to increase waterfowl
production, while raccoon hunters and trappers are interested
in keeping numbers high.

Raccoons are economically one of Minnesota's most
important furbearers. In 1981, a peak harvest of 206,000
raccoon with an estimated value of $6.7 million represented
37 percent of the total value of all furbearers harvested
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that year. From 1975 through 1983, the annual value of
raccoon pelts taken has ranged from $1.6 to $7.2 million.

Raccoons can cause damage to field corn and sweet corn
and may also raid poultry houses and garbage cans. Economic
losses to individual Tandowners are not often large but
cause frustration.

Raccoon hunting is a uniquely American tradition, and in
Minnesota an estimated 11,000 to 20,000 persons hunt raccoon.
Trained dogs are used to "tree" raccoons. The animals are
usually taken at night by hunters using dogs and lights.
Raccoons are sometimes taken during the day in the late fall
and early winter from wetland areas.

Raccoon trapping provides a source of recreation and
income to 9,000 to 12,000 trappers annually. Although
hunters take more total raccoons than trappers, the take per
individual is nearly the same for both groups.

The raccoon provides nonconsumptive recreation to
hunters who are training dogs. Raccoon may be run with dogs
without being taken from July 15 to October 15. The sound
of dogs on trail and the sight of a raccoon in a tree
provides enjoyment to these hunters.

The aesthetic value of wild raccoon is difficult to
determine. Raccoons are nocturnal, but their tracks are
evident in muddy stream banks and dusty road beds. Raccoons
are common in many campground areas and are readily seen,
but they may become a nuisance in these situations. Raccoons
at bird feeders and residential garbage sites are a source of
enjoyment to some and exasperation to others,
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FISHER

The fisher (Martes pennanti) is a fox-sized, tree

dwelling member of the weasel family, resembling a very large
mink. Males weigh 10 to 14 pounds, about twice the size of
females. Alhough fisher prefer large areas of continuous
forest, particularly older timber stands, they inhabit many
coniferous and deciduous forest types in northern Minnesota.
Prey availability, principally small mammals and carrion, is
the primary limiting factor to fisher populations.

RESOURCE MANAGEMENT

Fisher occurred throughout the presettlement forested
regions of Minnesota; then logging, wildfire and homesteading
severely altered the forested habitats. These habitat
changes, combined with unrestricted harvests, resulted in the
near extirpation of fisher from the state.

In 1917 fisher received some protection and a no-limit
season was established. However, growing concern over
fisher scarcity prompted a complete closure of the season in
1929. Subsequent regrowth of the forests and complete legal
protection enabled fisher populations in northern Minnesota
to recover gradually so that complete protection was no
longer necessary nor desirable.

The season was reopened in 1977. From 1977 through
1979 a 62-day trapping season was held with a Timit of
3. In 1980, the season was closed because of an excessive
harvest. Since 1981, an annual 10- to 17-day season has been
held with a Timit of 1 fisher per trapper.

RESOURCE ANALYSIS

Trappers are required to register fisher pelts.
Registration includes supplying harvest date and location
information and surrendering the carcass. Population
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estimates and trends are calculated utilizing a population
modeling process based on data derived from registration,
carcass analysis and related data. Since 1977, the statewide
autumn fisher population estimate has ranged from
approximately 5,000 to 10,000. Maximum density is 1 fisher
per 2.5 to 3 square miles.

Minnesota fisher occupy a range of approximately 38,000
square miles. Habitat suitability and human-related
mortality appear to be the main factors limiting range
expansion. Since 1981, harvest levels have been calculated
at 8 to 15% of the population (Figure 20-8). This harvest
level should allow an annual fisher harvest of 800 to 1,500,
a post-harvest population of 7,000 to 10,000 and a slight 3
percent annual population growth rate. Harvest rates
exceeding 17% may result in population declines.

Fisher harvest management is complicated by their
vulnerability to trapping and by high trapper demand. The
demand is a direct consequence of consistently high pelt
prices. Trapper demand exceeds supply and is Tikely to do
so in the future.

RESOURCE VALUE

The carnivorous fisher is an integral part of the
northern forest ecosystem. Fisher are noted for their
ability to prey on porcupine, but small mammals, snowshoe
hares and deer carrion are much more important in their diet.
Fisher are probably not a major controlling factor on any of
their prey species. Bobcat populations may be limited by
fisher competition.

The total value of fisher pelts is a relatively small
proportion of the value of Minnesota's entire furbearer
resource. Total fisher pelt values have averaged $100,000
annually over the past 5 years. However, on a per pelt
basis, the fisher consistenﬁ)y ranks among the most valuable
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of any species in the state. Average pelt prices over the
past 6 years were $114 for females and $84 for males.

Although pelt registration yields reliable information
on numbers of successful trappers, there is no data on total
numbers of individuals seeking fisher.

Since fisher are most active at night and occur in
relatively lTow densities, the species does not lend itself
well to nonconsumptive use. Tracks, the most common
evidence of fisher presence, supply some viewing
opportunity. Nonconsumptive demands should be satisfied by
the population management scheme designed to provide
consumptive demand.
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Figure 20-8. Minnesota fisher population and harvest.
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PINE MARTEN

The pine marten (Martes americana) is a tree-climbing

member of the weasel family weighing 1 to 2 pounds. It is
mainly associated with boreal coniferous forests, although
its range in North America is extensive. Martens in
Minnesota are limited to coniferous forest areas in the
extreme northeastern counties. Clear-cutting reduces
martens for up to 15 years, but partial Togging that leaves
a residual stand has 1ittle effect on marten populations.
The abundance of red-backed voles and meadow voles, major
prey for marten, may influence habitat selection,
particularly in winter.

RESOURCE MANAGEMENT

Marten were originally found as far south and west in
Minnesota as Crow Wing and Polk counties, but by the 1930s
they had been nearly eliminated throughout their range.
Extensive logging and forest fires greatly altered the
northern forest during the early decades of the 20th
century. These changes also added to the decline of other
boreal forest species such as woodland caribou and moose.
The habitat then favored species such as deer, which was
adapted to young forests and early successional stage
vegetation.

Little information is available regarding early marten
harvests, but there is evidence that harvests had already
declined drastically by the 1890s. The last marten captured
in northwestern Minnesota was taken on the Northwest Angle
in 1920. Between 1920 and 1953, evidence of pine marten in
Minnesota was restricted to a few reports of tracks or
captures in Cook County.

Between 1953 and 1969, several captures were reported
in northern St. Louis, Lake and Cook counties. In the early
1970s the marten population began increasing in Cook and
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Lake counties and expanded to the south and west. Marten
are now most abundant in Cook, Lake, northern St. Louis and
northeastern Koochiching counties. The marten decline and
recent increase parallels regulated timber harvests and
effective fire prevention, which caused much of the area to
again approach mature coniferous forest conditions. Deer
have declined and moose and marten have increased.

In Minnesota, marten were unprotected until 1917. A
139-day season from October 15 to March 1 was held in 1917
and 1918, From 1919 to 1923, a 122-day season ran from
December 1 to April 1. Marten were again unprotected from
1924 to 1928. The season was closed completely beginning in
1929 and, except for 1932 when the records do not specify,
remained closed until 1985 when a 16-day season with a limit
of 1 ran from November 30 to December 15 in a small portion
of the marten range.

RESOURCE ANALYSIS

Marten accidentally harvested by trappers has gradually
increased from 4 in 1972, 8 in 1973, about 100 in 1978, to
over 200 in 1979. Since 1979, the incidental take of pine
marten fluctuated between 100 and 250 per year. Carcasses
from confiscated and registered marten have yielded data on
sex and age ratios, productivity and survival. A snowtrack
survey of marten abundance that has been conducted since 1979
in Cook County indicates a stable to increasing population in
that area.

The habitat base in the present marten range is fairly
stable. Timber management is unlikely to affect habitat as
extensively as in the early 1900s because wildlife
considerations are now an integral part of forest
management.

The marten harvest will ultimately depend on range
expansion. Since they are easily trapped, harvests will
require careful regulation. In 1985, about 750 trappers
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requested and were issued 1 marten tag each and
approximately 430 marten were registered. Since there was
no previous tradition of marten trapping and the limit was
very low, it is expected that interest and demand for marten
will increase.

RESOURCE VALUE

Marten are mainly predators of small mammals such as
voles, mice, chipmunks, red squirrels, flying squirrels and
snowshoe hare. They also eat eggs, insects and berries when
available.

The aesthetic value of marten is high. Since marten
are bold and inquisitive, many homeowners and resort
operators are finding that they readily come to bird feeders
and porches to feed on suet and meat scraps. Marten also
sometimes provide viewing opportunity to hunters,
cross-country skiers, canoeists and other outdoor users.

Marten can provide considerable trapping recreation.
Since they are easily caught, beginning trappers can be
successful without having the amount of skill required for
more wary species. The fur value varies, but presently
averages $30 to $40 per pelt. No major negative economic
values are associated with marten. There is little
predation on desired game species or domestic animals, and
little or no damage caused to the environment or private
property.
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MINK

Wild mink (Mustela vison), of the weasel family, are an

important part of aquatic communities throughout North
America, except in tundra and desert regions. Their high
adaptability makes them common throughout Minnesota along
shoreline habitats of streams and rivers, lakes, wetlands,
bogs and drainage ditches--wherever adequate food supplies
and secure denning areas exist.

Mink hunt both aquatic and terrestrial prey. Common
food items include mammals, fish, birds, amphibians,
crustaceans, insects and reptiles. No one food item seems
more important than another; however, mink abundance is often
associated with muskrat abundance.

They locate their dens in muskrat bank burrows and
houses, hollow trees, beaver houses and burrows. Males use
many dens infrequently over a Targe home range, 1 to 3 miles
of stream length, while females use fewer dens, 2 to 4 in
winter and up to 20 dens while rearing young in summer.
Female home ranges are usually smaller than males throughout
the year.

RESOURCE MANAGEMENT

Trapping seasons for mink have generally opened near
November 1 for the past 100 years, although seasons from
1913 to 1922 began on December 1 and mink were unprotected-
from 1925 to 1932. Primeness surveys in 1950 recommended
that mink seasons not open before November 10. Since 1961,
season length has averaged 47 days. Surveys from 1957 to
1964 indicated that 46% of the mink were taken the first
week, 29% the second, 15% the third, and 10% the fourth.
Seasons longer than 4 weeks had similar patterns with 10 to
15% of the mink being taken the Tast week. On average, 60%
of the harvest is composed of males and 40%, females.
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About 65% of the average 11,000 trappers harvest mink.
Mink harvests average about 61,000 animals per year,
fluctuate greatly, and are influenced by weather during the
season, general habitat conditions, trapping pressure and
mink population levels (Figure 20-9). The majority of the
trappers and harvest occur in the southwest and northwest
regions. The average annual mink harvest per trapper ranged
from 8 in Region 1 to 4 in Regions 5 and 6 (Table 20-3).

Table 20-3. Average number of mink trappers, harvest and
success, 1976 to 1984, by Minnesota Department of Natural
Resources region.

Region

1 2 3 4 5 6 Totals
Trappers 1,950 1,850 1,400 2,550 1,550 500 9,800
(%) (20) (19) (14) (26) (1s) (5) (100)
Harvest 14,000 12,100 11,000 16,000 6,100 1,800 61,000
(%) (23) (20) (18) (26) (10)  (3)  (l0OO)

Mink/ 7 6 8 6 4 4 6

trapper

Loss and degradation of aquatic habitat has had a
detrimental effect on mink populations throughout Minnesota,
especially in the prairie and transition portions of the
state. Shoreline modification of lakes, streams, rivers and
wetlands has undoubtedly reduced their carrying capacity for
mink. Environmental contaminants such as mercury, PCB, DDT,
DDE, dieldren and others are potential hazards for mink.
Accumulation of these chemicals in the food chain, especially
fish flesh, could potentially result in reproductive failure
or mortality in mink.
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RESOURCE ANALYSIS

There is insufficient data to determine mink
populations accurately. The mink harvest fluctuates greatly
from year to year and shows Tittle correlation between the
number of mink harvested and the average price received per
pelt. If trapping pressure is relatively constant, harvest
levels can be used to monitor population trends. The extent
to which trapping mortality influences population levels,
however, remains unknown.

Approximately 61,000 mink were trapped annually in
Minnesota from 1976 through 1984 (Figure 20-9). An indirect
population estimate, assuming a 20% harvest rate, yields an
average annual population of about 300,000 mink statewide.

RESOURCE VALUE

Mink are important predators in aquatic and terrestrial
communities. Because they commonly switch their hunting
strategies to take advantage of abundant or highly
vulnerable prey, they seldom depress prey populations. Mink
predation on ground-nesting birds such as waterfowl may
sometimes be conflicting with other wildlife management
objectives.

Mink are best known for their valuable fur. There is
much variation in mink in North America due to different
temperatures, latitudes and diversity of their habitats.
Environmental effects on fur quality appear to influence the
mink more so than other animals, such as diet, aquatic
alkalinity system and the shade quantity. Males are about
one-third larger than females and are about twice as valuable
to the trapper.

Minnesota's average annual mink harvest of 50,000 from
1970 to 1984 is the nation's highest. From 1976 thru 1984,
pelt values averaged $31 for males and $14 for females. The
total annual value is slightly over $1 million. Although
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production of ranch mink greatly surpasses wild mink
harvests, each has unique markets and demand.

Mink infrequently prey on poultry. They are also
occasionally pests around game farms.

Because of their secretive and largely nocturnal
habits, mink are seldom observed, although their tracks and
other sign are readily identifiable to the skilled observer.
Nonconsumptive recreational or aesthetic values of mink have
not been measured.
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WEASELS

Three species of weasel inhabit Minnesota. The
short-tailed weasel (Mustela erminea), or ermine, is a

medium-sized weasel and is the most widespread weasel in
North America. It lives in lTowland, woodland and meadow
environments, avoiding dense coniferous forests.

The long-tailed weasel (Mustela frenata) is the largest
weasel and has a more southerly distribution. Long-tailed
weasels are found from southern Canada to Mexico and into

northern South America; they favor brushland, open timber,
field borders and grassy areas near aquatic habitat.

The least weasel (Mustela nivalis) is the smallest
carnivore in Minnesota. Distributed throughout Canada and

the upper midwestern states, it is uncommon throughout this
range and is not an important furbearer.

RESOURCE MANAGEMENT

Weasels have always been unprotected in Minnesota. The
market demand for white winter fur determines the weasel
harvest. For 20 years the long-tailed and short-tailed
weasels were grouped in the harvest summary, and combined
harvests averaged 87,000 and peaked at 253,000 in 1930.
Longtail harvests have been below 10,000 since 1953, and
ermine harvests have been below 10,000 since 1960.

Weasels benefit from management directed at ruffed
grouse and deer. Habitat destruction as a result of
intensive agricultural practices, urbanization and industrial
development is offset to a very small degree through the
small wetland acquisition program of both the state and
federal government and private sectors.

RESOURCE ANALYSIS
There is insufficient data to determine weasel
population Tevels, habitat conditions or adequate harvest
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levels accurately. Very little specific information is
available on weasels,

The combined harvest of ermine and longtails is about
5,300 animals (Tables 20-4, 20-5). S1lightly more than half
the harvest of ermine occurs in Region 2 and one-third of the
trappers reside in that region (Table 20-4). Slightly more
than half the harvest of Tongtails occurs in Region 1, which
has 43% of the trappers (Table 20-5).

Table 20-4. Average annual short-tailed weasel (ermine)
harvest, trappers and success by Department of Natural
Resources Region, 1976-1984.

Region

1 2 3 4 5 6 Total

Harvest 700 1800 800 100 0 200 3600

(%) 20 51 22 2 0 5 100

Trappers 350 450 300 100 0 100 1300

(%) 26 36 22 8 0 8 100
Ermine

Trapper 2 4 3 1 0 2 3

Table 20-5. Average long-tailed weasel harvest, trappers and
success by Department of Natural Resources Region, 1976-1984,

Region
1 2 3 4 5 6 Total
Harvest 500 1100 350 tr. 1950
(%) 24 57 17 1 - - 99
Trappers 250 430 250 70 0 0 1000
(%) 25 43 25 7 0 0 100
Long Tail
Weasel
Trapper 2 3 1 tr. 0 0 2

The supply of weasels probably exceeds the demand.
Recent estimates indicate that 8% of the trappers
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pursue ermine and 6% pursue longtails. The lack of reliable
information precludes a quantified statement of supply and
demand for both ermine and long-tailed weasels.

RESOURCE VALUE

A11 3 species of weasels are commonly considered assets
because they destroy large numbers of rodents, especially
rats and mice. Fifty to 80% of their diet consists of small
mammals. In the absence of preferred foods, the weasel will
switch to alternate prey such as cottontail rabbits,
insects, birds and eggs.

Occasional local damage has been associated with
weasels. Poultry and other domestic fowl are taken
opportunistically or during a dearth of common prey species.
Surplus killing and caching of food occurs when weasels
discover a Tocally abundant food source. Unused food is
stored and utilized during times of scarcity.

Aside from their value in control of rodent popula-
tions, the white winter pelage of northern weasels is valued
in the fur trade as ermine. The long-tail pelage is quite
short and slightly cottony. Most winter Tong-tailed weasel
pelts are used in their natural color. The short-tail
pelage is longer, denser and creamy white to yellowish,
Short-tail pelts are frequently dyed.

The average annual short-tailed weasel harvest in
Minnesota was 3,600 from 1976 to 1984. Ermine reportedly
averaged 50 cents per pelt. The total value of the annual
ermine harvest approaches $2,200.

The average annual long-tailed weasel harvest in
Minnesota was 2,000 from 1976 to 1984. The reported average
price per pelt for this same period was 89 cents. The total
value of the annual long-tailed weasel harvest is about
$1,900. The two species combined have an average harvest
value of just over $4,000.
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BADGER

The badger (Taxidea taxus) is a large member of the

weasel family. Its wide flattened body has short, powerful
legs equipped with Targe claws for digging. The North
American badger occurs in 25 states, 5 Canadian provinces
and most of northern Mexico. It prefers open grasslands
where burrowing rodents are common.

RESOURCE MANAGEMENT

Originally an animal of prairies and open grasslands,
badgers increased in eastern and northern Minnesota when
forests were cleared for pastures and hayfields that
supported pocket gophers and ground squirrels. Badgers were
unprotected until the season was closed in 1940 for 3 years.
Badger seasons were established from 1943 through 1964 and
then the badger again became unprotected. Protected status
with regulated seasons was reinstated in 1979. Presently,
badgers are harvested from late October through February
with no restrictions on harvest numbers. A hunting season
was established on badgers in 1980 that runs concurrent with
the trapping season.

RESOURCE ANALYSIS

Very little information is available on the present
status of Minnesota badger populations. Badger are very
difficult to census because of low densities, uneven
distribution and inadequate census techniques. The primary
badger range in Minnesota is approximately 60,000 square
miles. Distribution within this range is related to the
amount of grassland and the density of prey base.

As with other furbearers, badger harvest and
hunter/trapper numbers have fluctuated with fur prices,
indicating that supply was probably adequate to meet the
harvest demand. Since the record harvest of 8,000 animals
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in 1980, harvests have declined steadily with pelt prices,
while badger hunter and trapper numbers have remained at an
annual average of 3,000.

Relatively Tow productivity and declining habitat,
coupled with increased demand as a result of high fur
prices, could provide the potential for overharvest.
However, it is not known at what harvest level this is most
likely to occur.

Nocturnal habits generally 1imit nonconsumptive demand
of the badger. This demand should be met by management
practices that perpetuate populations capable of sustaining
hunting and trapping demands.

RESOURCE VALUE

Badgers prey on rodents by digging them out of their
burrows. These rodents include ground squirrels, pocket
gophers, voles, mice, occasional small birds, reptiles,
amphibians and insects. The badger's major contribution to
Minnesota's ecology may be its role in controlling these
potential pest populations. Its value in this regard far
outweighs the sometimes inconvenient placement of its own
burrows.

Historically, the badger's pelt has not been an
important fur resource. During the 40 years from 1930 to
1970, harvests and fur value were relatively low. However,
during the 1970s and into the 1980s, demand for long-haired
furs increased dramatically, with a peak harvest in 1980 of
8,000 animals with an estimated value of $150,000.

The badger is quite easily trapped or cornered by
hounds and is not highly prized for its recreation
potential. However, badgers have some aesthetic appeal due
to their unique behavior, low visibility as a nocturnal
predator and reputation for tenacious defense.
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SPOTTED SKUNK

The spotted skunk (Spilogale gracilis) or "civet cat",

is a member of the weasel family. It is characterized by
conspicuous black and white markings that warn of its
ability to spray a pungent, acrid fluid.

Spotted skunks are closely associated with agriculture
and, in particular, the buildings and grain bins of small
farms where rats and mice are abundant. They also eat many
insects, reptiles, carrion, birds, eggs, fruits and
vegetables. Most dens are under wood piles, old buildings
or other shelters where litters of 4 to 6 young are born.

RESOURCE MANAGEMENT

Migrating from the southern plains, spotted skunks were
first reported from Minnesota in 1892 and were found
throughout the state by the mid-1930s. Spotted skunk
populations in Minnesota peaked in the 1940s, then declined
drastically. The decline is probably related to the
increase in row crops, "clean" farming practices,
destruction of old buildings and fence rows, improved grain
storage and rodent control and the increased use of
insecticides. Presently, spotted skunks are classified as a
species of special concern in Minnesota and are rarely found
in the southern half of the state.

The present trend toward continuous row cropping and
destruction of old farm sites has drastically reduced the
habitat and prey base needed by the spotted skunks on the
edge of its range. The principal range of spotted skunks in
southern Minnesota encompasses approximately 16,500 square
miles but the distribution and density of civets within the
range is probably very spotty.

Management of the spotted skunk has not been distin-
guished from the striped skunk and has been limited to
regulating trapping seasons and monitoring harvest. The
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first season, running from mid-October to March, was
established in 1923. A 195-day season was in effect until
1935, then reduced to 133 days and finally eliminated in
1949. At present, the spotted skunk remains unprotected in
Minnesota.

Estimated annual harvests of spotted skunks rose
steadily during the first 10 years record were kept,
reaching a peak harvest of 19,000 in 1946. The following
year only 2,700 were reported taken, indicating a rapid
decline in the population. Since 1948, annual harvests have
remained below 2,000 in spite of record high pelt prices in
the late 1970s.

RESOURCE ANALYSIS

No census data is currently available for spotted
skunks because of low densities and inadequate census
techniques. Harvest data probably does not reflect
short-term population trends. However, the fact that
harvests remained low even though pelt prices increased to
over $7 in the late 1970s indicates that the Tow population
does not meet harvest demand at this time.

The number of trappers that harvest spotted skunks has
been less than 1,000 annually since 1976, and the harvest
has been less than 1,000 animals annually. Due to the small
sample size, exact harvest numbers cannot be calculated from
trapper surveys (Table 20-6).

RESOURCE VALUE

The spotted skunk is an efficient predator on insect
and rodent pests, providing a valuable service to
Minnesota's farm community during the early 1900s. Because
this animal occasionally harbors the rabies virus, however,
civets were often destroyed as pests. The extirpation of
the spotted skunk would be an unfortunate loss to the
species diversity and ecology of Minnesota's farmland
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wildlife community.

Since 1950, the spotted skunk's Tow population has not
provided Minnesota trappers and hunters with significant
recreation. Most spotted skunk harvest occurs incidentally
in traps set for other furbearers. Even though pelt prices
have been high in recent years, the small harvest and
relatively lTow value of pelts total less than $10,000
annually.

Table 20-6. Distribution of estimated annual spotted skunk
harvest among Minnesota Department of Natural Resources
regions.

Region
1 2 3 4 5 6
Percent
in
region 0.5 2 18 77 2 0.5

Source: Minnesota Department of Natural Resources
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STRIPED SKUNKS

The striped skunk (Mephitis mephitis) is a cat-sized

North American member of the weasel family occurring
throughout southern Canada, the United States and extreme
northern Mexico. It is black except for a thin white stripe
on the forehead and 2 highly variable white stripes forking
from the head that serve as a warning of its musk spraying
defense mechanism.

Striped skunks occupy a variety of habitats, but are
not common in continuous forests or lowlands where the water
table is close to the surface. Their favored prey includes
insects, small rodents, amphibians, carrion, plant material
and occasional ground-nesting birds or their eggs. Fence
rows and grasslands are preferred as undisturbed den sites
and the trend in farming practices toward larger farms with
fewer fences may limit skunk densities in some areas.

RESOURCE MANAGEMENT

Historically, skunk populations in the midwest have
fluctuated drastically, most likely affected by winter
starvation or disease. In Minnesota, striped skunks are the
major wildlife host for rabies.

Striped skunk management in Minnesota has been 1limited
to regulating trapping seasons, estimating the harvest and
monitoring population trends. A skunk harvest season from
mid-October through February was established in 1923. A
195-day season was in effect until 1935, when the season was
reduced to 133 days and finally eliminated in 1949,
Presently the striped skunk remains unprotected in
Minnesota.

Estimated trapper harvests, recorded since 1930, show
harvest trends that closely parallel fur prices, indicating
that skunk populations have generally exceeded trapping
demands.
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RESOURCE ANALYSIS

Trend indices since 1976 from May roadside wildlife
counts and fall predator scent post surveys indicate that
skunk populations fluctuate periodically. While actual
population numbers are not known, trends show a decline in
the population in 1978 for unknown reasons, with a gradual
recovery over the last 5 years.

Skunks are most often associated with cultivated areas.
Their primary range encompasses 73,000 square miles. Recent
trends toward modern "clean" farms and larger fields with
fewer fence rows probably result in loss of skunk habitat.

Harvests tend to follow fur prices. This pattern
indicates that populations are probably adequate to
meet the demand of the fur industry in most years. Since
most skunk harvest occurs while trapping for other species,
the number of trappers specifically seeking skunks is
difficult to assess. An average of 5,000 trappers have
reported harvesting an average of 41,000 skunks annually
since 1976 (Table 20-7).

Table 20-7. Striped skunk range, mean estimated harvest and
mean estimated trapper numbers in Minnesota by Department of
Natural Resources Regions, 1976 to 1984.

. Average Average

Region Pr?;gge (Sgér?;;gigl annual number
g y harvest trappers

1 23,696 12,628 1,095

2 11,896 6,454 1,476 515

3 10,613 6,355 720

4 17,115 15,047 1,775

5 6,736 4,346 585

6 2,819 1,148 310
Totals 72,876 6,454 41,000 5,000
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In Minnesota's prime waterfowl production areas, high
skunk populations are probably not controlled by trapper
harvests and considerable predation on ground-nesting birds
and eggs occurs. This predation is primarily in acres that
contain small and isolated areas of habitat with a high
proportion of edge. This high predation may be alleviated
to some extent by Tand use policy that creates and preserves
larger blocks of nesting habitat or by predator management
programs.

RESOURCE VALUE

Skunks often occur in high densities and are
significant predators on crop-destroying rodents and
insects. While they are an interesting member of our native
fauna, they occasionally raid hen houses and prey on ground-
nesting bird eggs. The disagreeable odor produced by skunks
and their tendency to carry rabies results in a low
perceived value of skunks by many landowners and much of the
public. As a consequence, many skunks are destroyed as
pests.

Striped skunks are easily caught and are most often
taken incidentally in traps set for other terrestrial
furbearers. The striped skunk is not considered a
challenging game species, and mishandling of the animal in
traps often results in the discharge of musk and decreased
fur value. Although pelt prices have never been high for
striped skunks, the total Minnesota fur value peaked in 1980
at $250,000. Recently, a market has developed for skunk
essence, or scent.
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RIVER OTTER

River otter (Lutra canadensis), semi-aquatic members of

the weasel family, regularly occur in favorable water
habitats throughout north-central Minnesota. Otter were
recently reintroduced in the Minnesota River Valley in
extreme western Minnesota.

Otters have large home ranges which may cover many
miles of shoreline or stream courses. Otter dens are
frequently Tocated in abandoned beaver houses, burrows,
logjams or hollow logs. These playful creatures are very
adept at catching small fish and minnows. Although rough
fish constitute most of their diet, they also eat crayfish,
frogs, turtles, muskrats and small reptiles.

RESOURCE MANAGEMENT

Otter first received some protection in 1867, but by
the early 1900s, Minnesota's otter had been nearly
extirpated. They were provided total legal protection from
1917 to 1943. Less than 100 otters were taken annually
during intermittent seasons from 1944 to 1952 and from 1954
to 1971 the take varied from 200 to 550. Since 1971, the
annual harvest has varied from 200 to 1,200. Season limits
per trapper have ranged from 1 to 3 since 1944.

Otter pelts were registered from 1943 to 1973 and from
1977 to the present. Voluntary carcass collections
commenced in 1978 and mandatory otter carcass surrender
began in 1981. Carcass examinations combined with harvest
and other data have provided information sufficient to
develop a computer population model. The past and potential
effects of harvest and nonharvest mortality on Minnesota's
otter population can be evaluated using this model.

The otter harvest seems dependent upon pelt value,
trapping conditions and the intensity of beaver trapping.
Because many otter are captured incidentally in sets made
for beaver, the length and timing of the beaver season have
a considerable impact on otter.
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RESOURCE ANALYSIS

In Minnesota, the primary otter range comprises 38,000
square miles of northern boreal and deciduous coniferous
forest interspersed with numerous streams, lakes and
wetlands. The 1980s population estimate within this zone is
about 7,000 otter and outside of this zone there are an
estimated 1,000 animals. These estimates are based on
computer population models.

From 1980 to 1984, 300 to 600 trappers took an average
annual harvest of 585 otter (Table 20-8).

Table 20-8. Average number of otter harvested by Department
of Natural Resources Region, 1980 to 1984,

Region 1 2 3 Total

Harvest 135 370 80 585
(No. of otter)

With current season limitations and relatively stable
fur prices, otter harvest is well below the supply.
Currently, only about 8% of the total otter population is
trapped and registered annually. At this low rate of
harvest, a 5% annual increase in the population is
projected.

RESOURCE VALUE

Otter are probably one of the most aesthetically
valuable furbearers in Minnesota. Many people enjoy viewing
their snow or mud slides or watching them dive and feed.
Noted for their curiosity and playfulness, otter cause
little conflict with men and other animals, only
occasionally causing problems in fish hatcheries. There is
some evidence of competition with mink, but this
relationship is poorly understood.
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Trappers receive from $30,000 to $50,000 annually from
the sale of otter pelts. The number of recreation days
provided to trappers, viewers or photographers by the
presence of otter has not been measured.
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BOBCAT

The bobcat (Lynx rufus) is the most abundant native cat
species in Minnesota. It prefers heavy brush areas in and
around lowland conifer stands such as white cedar, black
spruce or tamarack. The snowshoe hare is its primary food,
although deer are also important.

RESOURCE MANAGEMENT

The bobcat's present range encompasses some 30,000
square miles of north-central Minnesota, a remnant of a
larger range which, in the early 1900s, included the
forested basins of the Minnesota, lTower Mississippi, and
other Targe river systems. Few bobcats reside in extreme
northeastern Minnesota, which represents the northern-most
extremes of the bobcat's range in North America.

Bobcats were bountied from 1951 until all bounties
ended in 1965; they remained unprotected until receiving
game status in 1977. From 500 to approximately 1,700
bobcats were bountied annually from 1951 to 1965.

Bobcat fur harvests were slightly lower than bounty
records through 1964. From 1944 to 1955, trapping and
hunting harvests ranged from 800 to 3,100 bobcats annually
and averaged 1,800. Harvests gradually declined and from
1965 to 1976, averaged about 100 annually. Since mandatory
pelt registration commenced in 1977, bobcats taken each year
have averaged 241. To comply with the Convention on
International Trade in Endangered Species' requirements for
population data, mandatory carcass surrender of bobcats by
trappers was begun in 1981,

RESOURCE ANALYSIS

Bobcat population trends are one of the most difficult
to obtain because of low densities. The annual scent-post
survey indices from 1976 to 1985 vary from 2 in 1980 to 14
in 1981 and 1982. These indices were not correlated with
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harvests during that same period. Although neither scent
posts nor harvest appear to depict short-term population
trends, harvest data since the late 1930s suggests an 80 to
90% population decline begun in the 1950s and continued
until the late 1960s, followed by relatively stable
populations since 1973 (Figure 20-10). Harvests since 1973
are approximately 25% of the prevailing level of the 1940s,
when up to 3,100 bobcats were taken annually.

The population decline was likely from habitat loss
caused by large-scale white cedar cutting in the post-World
War II era, and unregulated harvests. The population
stability in recent years is largely from regulated harvests
and minimal habitat loss.

Data from population modeling, radio telemetry and
carcass examinations suggest a population of 1,600 to 1,900,
or approximately 1 bobcat per 17 square miles of total
bobcat range. Harvests take an estimated 12 to 16% of the
population annually; overharvest occurs at 20% or higher.

Because of the bobcat's Tow densities, unique valuable
fur and aesthetic appeal, demand exceeds supply. Bobcat
populations are dependent on adequate prey, which in turn
depends on suitable habitat. Future abundance of bobcats
depends on maintaining or increasing the extent of white
cedar and other winter habitats and continued and perhaps
more restrictive harvest regulations.

RESOURCE VALUE

Bobcat predation on wild game and domestic animals is
often controversial. Snowshoe hare, the main food item,
varies from 21% to 58% of bobcat stomach contents in winter.
White-tailed deer, a more stable food item, averaged 30%
occurrence. Bobcat predation on deer is documented in
Minnesota, but its extent is unknown. Likewise, bobcat
predation on domestic stock, usually poultry, is unknown,
but is Tikely slight.
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Bobcat pelts are highly valued. Like many species,
bobcat pelts received relatively high prices in the early
1940s, $11 to $13, and low prices, $1 to $3, until the mid-
1960s. Values rose dramatically in the early 1970s and
peaked in 1978 at $164. Pelts averaged $87 during 1974 to
1984. Total bobcat pelt sales constitute less than 1% of
total pelt sales, but they are an important local commodity.

Few people actively trap and hunt bobcats. About 20%
of the bobcats are taken incidentally to hunting and
trapping for other species. The number of persons
attempting to hunt and trap bobcats is unknown; however,
trapping accounts for 85% of the bobcats taken. Hunters
using hounds take 80% of the total bobcats taken by hunting.
They average 3 bobcats per person, compared to less than 2
per trapper. Although bobcat season has historically been
open statewide, fewer than 1 per year since 1977 has been
taken outside of the main range. The bobcat harvest has
been 18, 67 and 15% in Regions 1, 2 and 3, respectively,
since 1977.

Because bobcats are secretive, seldom vocal, generally
nocturnal and sparsely distributed, they provide little
opportunity for aesthetic enjoyment. For those fortunate
enough to see a bobcat in the wild, however, the experience
is highly valuable.
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Figure 20-10. Minnesota bobcat harvest and pelt value.
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LYNX

Lynx (Lxﬂﬁ llﬂﬁ) in Minnesota occupy only the remote,
largely unsettled portions of northern coniferous forest.
The presence of lynx outside of the main range usually
occurs during occasional large influxes from adjacent
portions of Canada during cyclic high population levels.

Lynx prey on a wide variety of species, from small
mammals, mice and squirrels and birds, grouse, to large
ungulates as deer, calves of moose and caribou. Their
primary prey is snowshoe hare.

RESOURCE MANAGEMENT

Lynx dependence on the snowshoe hare is illustrated by
the correlation of lynx population peaks and declines with
10-year population cycles of snowshoe hares, with a 1- or
2-year delay. This dependence is further shown in the
annual lynx harvest statistics. Since lynx are dependent on
forest habitats that produce abundant snowshoe hare, timber
harvesting methods that produce this habitat will also
benefit lynx.

The Tynx population response to habitat alteration
resulting from logging and forest fires in the late 1800s
and early 1900s has not been documented. It is likely that
lynx did not decline as greatly as did many other boreal
forest species because the habitat changes were beneficial
to its major prey species, the snowshoe hare.

Although Tynx seldom kill domestic livestock, a bounty
was paid from 1949 until mid-1965. Lynx were unprotected in
Minnesota until 1976; when they became a protected species
with an open season from October 30 to December 31, and no
bag limit. From 1977 to 1980, the season opened on December
1 and closed January 31, with a bag Timit of 5 Tynx and
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bobcat in the aggregate. The 1981-82 season was open only
outside the main Tynx range. In 1983 the bag Timit could
include no more than 2 lynx, in 1984 and 1985 the Tynx
season was closed,

RESOURCE ANALYSIS

Lynx population data comes from annual harvest figures
and examinations of carcasses. These have not provided
adequate information. However, because lynx are fairly
vulnerable to trapping, the Tow annual harvest indicates
that the number of resident breeding individuals must be
rather Tow. To what extent lynx from adjacent areas of
Canada contribute to harvests during cyclic highs is
unknown.

Since the take of lynx is so low, they are best
considered an incidental "bonus" to hunters and trappers in
pursuit of other species. The number of persons seeking
lynx, in other than peak population years, is difficult to
estimate.

Lynx predation is unlikely to have a significant
adverse impact on other wildlife populations under normal
circumstances. Predation on domestic animals will Tikewise
be rare. There seems to be considerable public interest in
maintaining a viable lynx population for its own intrinsic
value.

RESOURCE VALUE

Lynx are an integral component of the northern boreal
forest ecosystem and must be retained in our stewardship of
these natural resources. Their population has Tittle or no
adverse impact on management of other resources. The
aesthetic value of viewing a lynx may be high, but since the
opportunity to do so is extremely rare, it must be thought
of as a bonus rather than an activity to be pursued.
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The demand for Tynx by hunters and trappers is Tow when
compared to most other species, because so few are taken
except during years of major population peaks. Pelt values
ranged from $.90 in 1939 to $60 in 1943. The pelt value
peaked at $270 in 1978. During the 1980s, pelt values have
averaged $100,
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Long range planning for furbearers

PRODUCT: Furbearers for their ecological value and
opportunities for use and appreciation.

GOAL: Maintain present diversity of native furbearing
mammals and manage populations at optimum levels.

OBJECTIVE 1. Provide furbearer populations capable of
sustaining the following levels of annual use by trappers,
hunters and other users:

Trappers Hunters Other Users

Region 1

Users 2,500-4,500 3,700-6,900 Unknown

User days 52,000-95,000 37,000-69,000 Meet demand
Region 2

Users 2,300-4,300 1,300-2,500 Unknown

User days 48,000-90,000 13,000-25,000 Meet demand
Region 3

Users 1,900-3,500 2,400-4,400 Unknown

User days 40,000-73,000 24,000-44,000 Meet demand
Region 4

Users 2,900-5,500 5,900-10,900 Unknown

User days 61,000-115,000 59,000~109,000 Meet demand
Region 5

Users 1,700-3,100 4,700-8,700 Unknown

User days 36,000-65,000 47,000-87,000 Meet demand
Region 6

Users 600-1,200 1,000-1,800 Unknown

User days 13,000-25,000 10,000-18,000 Meet demand

Statewide Totals

Users
User days

1/8/90

12,000-22,000
250,000-460,000

19,000-35,000
190,000-350,000
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PROBLEM 1. Changing demand, caused primarily by
fluctuating fur prices, can result in under- or
over-harvests.

STRATEGY A. Implement necessary harvest
regulations.

STRATEGY B. Conduct educational programs to
increase the take of under-harvested furbearer
species that cause nuisance or damage.

STRATEGY C. Monitor fur markets to anticipate
changing demand and adjust harvest regulations as
needed.

PROBLEM 2. The limitations of some information reduce
management effectiveness.

STRATEGY A. Improve information about furbearer
populations through trend surveys and computer
modeling.

STRATEGY B. Monitor and evaluate geographic
differences in furbearer populations, harvests,
pelt primeness and harvest conditions.

STRATEGY C. Research furbearer ecology,
population dynamics, trend indicators and limiting
factors.

STRATEGY D. Improve trapper and hunter surveys to
better assess the quantity and distribution of
effort and impact of harvest on furbearer
populations.
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STRATEGY E. Measure non-harvest demand and value
associated with furbearers.

PROBLEM 3. The quantity and quality of habitat is
limiting some furbearer populations.

STRATEGY A. Develop and implement habitat
management guidelines for certain furbearer
species needing assistance.

STRATEGY B. Protect, acquire, maintain and
improve habitat. )

STRATEGY C. Strengthen the environmental review
and mitigation processes.

PROBLEM 4, Suitable habitats for some furbearers are
not occupied.

STRATEGY A: Identify suitable areas and
investigate the feasibility of reintroduction.

STRATEGY B. Reintroduce or facilitate natural
reestablishment where appropriate.

PROBLEM 5. Development of harvest regulations is
complicated by Minnesota's diverse climates and
habitats.

STRATEGY A. Develop regulations that address
regional furbearer differences.

STRATEGY B. Provide information to the public
about the rationale for regulations.
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PROBLEM 6. Furbearer-related diseases cause problems
for wildlife populations, domestic animals and humans.

STRATEGY A. Monitor furbearer-related diseases.

STRATEGY B. Maintain harvests at optimum levels
to aid in reducing furbearer-related diseases.

STRATEGY C. Educate the public about furbearer-
related diseases.

PROBLEM 7. The lack of knowledge on the part of some
trappers leads to improper trapping techniques and
unethical behavior.

STRATEGY A. Expand trapper education in
cooperation with other groups.

STRATEGY B. Increase information and education
concerning trapper ethics, trespassing and
landowner's rights.

PROBLEM 8. Opposition to trapping and hunting
complicates furbearer management.

STRATEGY A. Arrange regular meetings with
furbearer interest groups to resolve differences,

and channel efforts to benefit wildlife,.

STRATEGY B. Provide information to the public
about furbearer management.

STRATEGY C. Support efforts to improve furbearer
trapping systems.
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PROBLEM 9. Conflicts among hunters and trappers
complicate furbearer management.

STRATEGY A. Conduct furbearer education programs
to reduce abuses, misunderstandings and divisive
conflicts.

STRATEGY B. Arrange regular meetings with
furbearer interest groups to resolve differences
and channel efforts to benefit wildlife.

PROBLEM 10. Local ordinances regulating traps and
firearms complicate furbearer management.

STRATEGY A. Work with local governments for
reasonable ordinances.

PROBLEM 11, Some furbearers become a nuisance or cause
. damage . '

STRATEGY A. Educate. trappers, hunters and the
public about methods to reduce furbearer problems.

STRATEGY B. Develop and implement programs to
prevent or reduce furbearer damage.
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OPOSSUM

OBJECTIVE 1. Maintain a population capable of sustaining an
annual harvest of 4,000-10,000 opossum with distribution
among Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
opossum
harvest 0 0 0 40-60 40-60 1-5

PROBLEM 1. The limitations of some information reduce
management effectiveness.

STRATEGY A. Update and maintain opossum
distribution records.

STRATEGY B. Develop population survey techniques.
STRATEGY C. Determine Timiting factors.

PROBLEM 2. Habitat is being lost by conversion to
other uses.

STRATEGY A. Protect riparian woods, abandoned
farmstead groves and other habitat.

STRATEGY B. Monitor trends in habitat quantity
and quality.

STRATEGY C. Strengthen the environmental review
and mitigation processes.
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BEAVER

OBJECTIVE 1. Maintain a population capable of sustaining an
annual harvest of 50,000-100,000 beaver, distributed among
the Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
beaver
harvest 22-34 30-46 22-32 4-6 1-2 1-2 -

PROBLEM 1. Pelt prices and resulting trapping pressure
can produce over- or under-harvests.

STRATEGY A. Monitor harvests, prices, population
trends and trapping pressure and adjust
regulations as necessary.

PROBLEM 2. Beaver can cause property damage.
STRATEGY A. Encourage more trapping harvest in
problem areas through education and liberal
seasons.

STRATEGY B. Research damage control and

prevention techniques and apply effective methods
for alleviating damage.
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STRATEGY C. Provide information to the public
about the values of beaver.

STRATEGY D. Develop a more comprehensive policy
on nuisance beaver removal and ensure adherence to
permit requirements.

PROBLEM 3. Beaver management can conflict with other
natural resource management objectives.

STRATEGY A. Conduct an ecological and economic
analysis of beaver value vs. other natural

resources.

STRATEGY B. Improve coordination between natural
resource managers.
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MUSKRAT

OBJECTIVE 1. Maintain a muskrat population capable of
sustaining an annual harvest of 500,000-1,500,000, with
distribution among Department of Natural Resources regions

as follows:
Region
1 2 3 4 5 6
% of
muskrat

harvest 13-20 16-24 12-18 22-34  13-19 4-6

PROBLEM 1. The quantity and quality of habitat is
declining.

STRATEGY A. Protect, acquire, maintain and
improve habitat.

STRATEGY B. Provide information to landowners
about the value of wetlands and aquatic
furbearers.

STRATEGY C. Strengthen the environmental review
and mitigation processes.

PROBLEM 2. Concentration of muskrat trappers on some
state-owned wetlands results in preemption and
competition.

STRATEGY A. Develop and implement acceptable
methods of reducing conflicts.
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RED FOX

OBJECTIVE 1. Maintain a red fox population capable of
sustaining an annual harvest of 50,000-90,000 with a
distribution among Department of Natural Resources regions

as follows:
Region
1 2 3 4 5 6
% of
red fox
harvest 21-31 6-10 13-19 27-41 10-14 4-6

PROBLEM 1. Intensive predator control programs might
1imit red fox populations.

STRATEGY A. Promote programs to provide secure
wildlife habitat.

STRATEGY B. Evaluate the effects and costs of
intensive predator control programs.

STRATEGY C. Develop and implement alternative

methods for reducing predation on young and adult
ground nesting birds and their eggs.
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GRAY FOX

OBJECTIVE 1. Maintain a gray fox population capab]e of
sustaining an annual harvest of 5,000-9,000, distributed
among the Department of Natural Resources regions as

follows:
Region
1 2 3 4 5 6
% of
gray fox
harvest 1-2 1-3 11-17 13-19 45-65 9-13

PROBLEM 1. The Tlimitations of some information reduces
management effectiveness.

STRATEGY A. Maintain harvest and distribution
records.

STRATEGY B. Monitor population trends.
STRATEGY C. Determine limiting factors.

PROBLEM 2. The quantity and quality of habitat are
declining.

STRATEGY A. Protect deciduous woodlands and other
habitats.

STRATEGY B. Monitor trends in habitat quantity
and quality.
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STRATEGY C. Strengthen the environmental review
and mitigation processes.

PROBLEM 3. Fluctuation in fur prices can result in
over-harvest.

STRATEGY A. Adjust harvest regulations if
necessary.
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COYOTE

OBJECTIVE 1. Maintain a coyote population capable of
sustaining an annual harvest of 10,000-20,000, distributed
among Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
coyote
harvest 35-45 18-22 35-45 2-5 2-4 1-2

PROBLEM 1. Insufficient data exists on coyote range
expansion and populations.

STRATEGY A. Expand scent post surveys to include
areas outside the main range.

PROBLEM 2. The coyote's controversial legal status and
role as furbearer and predator complicate management.

STRATEGY A. Monitor and evaluate the Directed
Predator Control Program and provide information
to livestock producers, hunters, trappers and the
public regarding coyote damage control.

STRATEGY B. Provide information to the public on
coyote management.,
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RACCOON

OBJECTIVE 1. Maintain a raccoon population capable of
sustaining an annual harvest of 150,000-250,000, distributed
among the Department of Natural Resources regions as

follows:
Region
1 2 3 4 5 6
% of
raccoon
harvest 9-13 1-3 14-22 26-38 26-38 4-6
PROBLEM 1. High raccoon populations cause excessive
crop depredation, predation and disease problems.
STRATEGY A. Seek expanded authority to increase
harvest.
STRATEGY B. Provide information to the public on
raccoon management and diseases.
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FISHER

OBJECTIVE 1. Maintain a fisher population capable of
sustaining an annual harvest of 800-1,500, distributed by
Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
fisher
harvest 20-30 70-80 3-5 0 0 0

PROBLEM 1, The limitations of some information reduce
management effectiveness.

STRATEGY A. Deve1op;and implement population
trend and trapper pressure surveys.

STRATEGY B. Research population dyhamics and
ecology and refine the population model.

PROBLEM 2. Illegal and accidental taking may reduce
the population and the allowable harvest.

STRATEGY A, Implement necessary regulations and
support increased enforcement.

STRATEGY B. Investigate and promote techniques
that reduce accidental taking.
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PINE MARTEN

OBJECTIVE 1, Maintain a pine marten population capable of
sustaining an annual harvest of 700-2,100, distributed by
Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
pine
marten 5 95 0 0 0 0
harvest

PROBLEM 1. The limitations of some information
complicate management effectiveness.

STRATEGY A. Develop and implement a population
trend survey.

STRATEGY B. Monitor small mammal prey
populations.

STRATEGY C. Investigate population dynamics,
behavior, ecology and effects of harvest.

STRATEGY D. Investigate habitat requirements and
develop management guidelines.

PROBLEM 2. Suitable habitat outside of the primary
range may be unoccupied.
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STRATEGY A. Identify suitable areas and
investigate the feasibility of reintroduction.

STRATEGY B. Reintroduce pine marten, if feasible.
PROBLEM 3. Differential trapping pressure can result
in localized under- or over-harvest.

STRATEGY A. Implement appropriate regulations and
support increased enforcement.

STRATEGY B. Investigate and promote trapping
techniques that reduce accidental taking.
PROBLEM 4. Regulation restricts harvest to Region 2.

STRATEGY A. Adjust regulations to allow harvest
in Region 1.
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MINK

OBJECTIVE 1. Maintain a mink population capable of
sustaining an annual harvest of 35,000-95,000 annually,
distributed among the Department of Natural Resources regions

as follows:
Region
1 2 3 4 5 6
% of
mink
harvest 20-26 18-22 16-20 23-29 9-11 2-4

PROBLEM 1. Lack of detailed population and
habitat information Timits management effectiveness.

STRATEGY A. Develop and implement survey methods
to estimate and monitor populations and habitat.

STRATEGY B. Investigate population dynamics,
behavior and effect of harvest.

PROBLEM 2. Habitat quantity and quality are declining.

STRATEGY A} Monitor environmental contaminants in
mink.

STRATEGY B. Protect, acquire, maintain and
improve habitat.
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STRATEGY C. Provide information to the public
about mink habitat.

STRATEGY D. Strengthen the environmental review
and mitigation processes.

PROBLEM 3. Intensive predator control programs might
1imit mink populations.

STRATEGY A. Promote programs to provide secure
wildlife habitat.

STRATEGY B. Evaluate the effects and costs of
intensive predator control programs.

STRATEGY C. Develop and implement alternative

methods for reducing predation on young and adult
ground-nesting birds and their eggs.
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WEASEL

OBJECTIVE 1. Maintain weasel populations capable of
sustaining an annual harvest of 2,500-10,000 that is 70%
ermine and 30% long-tailed, with distribution among
Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6

Ermine

% of

harvest 16-24 40-60 18-26 1-3 1 4-6
Long-tailed

weasel

% of
harvest 20-28 45-65 14-20 1-2 1 1

PROBLEM 1. The limitations of some information
reduce management effectiveness.

STRATEGY A. Develop and implement population
surveys.
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BADGER

OBJECTIVE 1. Maintain a badger population capable of
sustaining an annual harvest of 2,000-8,000, with
distribution among Department of Natural Resources regions

as follows:
Region
1 2 3 4 5 6
% of
badger
harvest 22-34 7-11 6-8 26-40 18-28 1-2

PROBLEM 1. The limitations of some information reduce
management options.

STRATEGY A. Investigate population dynamics,
behavior, ecology, and effects of harvest.

PROBLEM 2. Habitat is being lost by conversion to
other uses.

STRATEGY A. Support land use programs that have
positive effects.

STRATEGY B. Strengthen the environmental review
and mitigation processes.

1/8/90 Public Review Draft 20-88



SPOTTED SKUNK

OBJECTIVE 1. Maintain spotted skunk populations capable of
sustaining an annual harvest of 300-1,000, with distribution
among Department of Natural Resources regions as

follows:
Region
1 2 3 4 5 6
% of
spotted
skunk
harvest 0-1 0-1 2-4 50-70 12-18 8-12

PROBLEM 1. The limitations of some information reduce
management options.

STRATEGY A. Determine population status and
monitor trends.

STRATEGY B. Investigate population dynamics,
behavior, habitat requirements and limiting
factors.

PROBLEM 2. Populations have declined significantly.

STRATEGY A. Develop and implement management
guidelines.

STRATEGY B. Provide public information about
management.
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STRIPED SKUNK

OBJECTIVE 1. Maintain self-sustaining striped skunk
populations, but reduce undesirable predation and disease
problems by increasing annual harvests to 50,000-75,000,
with distribution among Department of Natural Resources
regions as follows:

Region
1 2 3 4 5 6
% of
striped skunk ’
harvest 25-37  3-5  13-19  30-44  9-13  2-4

PROBLEM 1. Low fur prices, odor and disease
problems discourage interest in trapping striped
skunks.

STRATEGY A. Provide information on
effectively and safely handling striped skunk
carcasses and pelts and on marketing furs and
essence.

STRATEGY B. Provide education about select-
ive trapping techniques.

PROBLEM 2, There is limited data on population
status and disease.

STRATEGY A. Monitor trends in populations
and diseases.
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RIVER OTTER

OBJECTIVE 1. Maintain a river otter population capable of
sustaining an annual harvest of 800-1,500, with distribution
among Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
river otter
harvest 20-35 50-75 8-12 0 0 1-3

PROBLEM 1. The Timitations of some information reduces
management effectiveness.

STRATEGY A. Research population dynamics,
behavior, ecology and effects of harvest to refine
the population model.

STRATEGY B. Develop and implement a population
trend survey.

PROBLEM 2. Some suitable habitats for otter are not
occupied.

STRATEGY A. Identify suitable areas and
investigate the feasibility of reintroduction.

STRATEGY B. Reintroduce or facilitate natural
reestablishment where appropriate.
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PROBLEM 3. Otter are taken in beaver sets.

STRATEGY A, Investigate, develop and promote
selective trapping techniques.
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BOBCAT

OBJECTIVE 1. Maintain a bobcat population capable of
sustaining a harvest of 150-400 annually, with distribution
among Department of Natural Resources regions as follows:

Region
1 2 3 4 5 6
% of
bobcat
harvest 14-22 54-80 12-18 0 0 0

PROBLEM 1. The limitations of some information reduce
management effectiveness.

STRATEGY A. Research population dynamics,
behavior, ecology, interspecific relationships and

effects of harvest.

STRATEGY B. Develop and implement a population
trend survey.

STRATEGY C. Research habitat requirements and
limiting factors.

PROBLEM 2. Habitat quality and quantity have declined.

STRATEGY A. Research habitat requirements and
1imiting factors.

STRATEGY B. Protect, maintain and improve
habitat.
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STRATEGY C. Strengthen the environmental review
and mitigation processes.

PROBLEM 3. Some suitable habitats for bobcat are not
occupied.

STRATEGY A. Identify suitable areas and
investigate the feasibility of reintroduction.

STRATEGY B. Reintroduce or facilitate natural
reestablishment where appropriate.
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LYNX

OBJECTIVE 1. Maintain lynx populations in ecologically
suitable habitat and provide for harvest of 50-100 during
peak population years, with distribution by Department of
Natural Resources regions of harvest as follows:

Region
1 2 3 4 5 6
% of
lynx
harvest 25-35 55-75 1-3 0 0 0

PROBLEM 1. The limitations of some information reduces
management effectiveness.

STRATEGY A. Determine whether breeding
populations exist in Minnesota and delineate area

suitable for management.

STRATEGY B. Research population dynamics,
behavior, ecology and critical habitat components.

PROBLEM 2. Because Minnesota's lynx population is
based on the influx of the animals from Canada where

they are cyclic, it fluctuates drastically.

STRATEGY A. Monitor immigrating populations.
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STRATEGY B. Adjust regulations to population
cycles.

PROBLEM 3. Current timber and wildlife habitat
management guidelines may not give adequate
consideration to lynx.

STRATEGY A. Develop and implement lynx habitat
management guidelines.
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FISH AND WILDLIFE PLANNING TEAM
MINNESOTA DEPARTMENT OF NATURAL RESOURCES
Division of Fish and Wildlife
500 Lafayette Road
St. Paul MN 55155-4025

FISH, WILDLIFE & NATIVE PLANT RESOURCES
LONG RANGE PLAN COMMENTS

The Division of Fish and Wildlife is inviting comments from individuals and
organizations on the long range plans for the management of fish, wildlife
and native plant resources. Use this form, or write us a letter, telling
us how we can improve the plan or plans you have reviewed.

Plan Name:

Comments:

Your name:

Address:

Are these the official comments of an organization? Yes No

Organization:

To mail: fold & seal with tape or place in envelope.

Thank you for taking the time to review the plan and providing your
comments.



1st Class
Postage
required

From

FISH & WILDLIFE PLANNING TEAM
Section of Ecological Services
Minnesota Department of Natural Resources
500 Lafayette Road
St. Paul MN 55155-4025



21. Gray Wolf

The gray wolf (Canis Tupus) has a controversial
management history in Minnesota. It is currently classified
by the Minnesota and federal governments as a threatened
species in the state, thus it has special management and
research needs. Both political and biological concerns
continue to affect management decisions.

Wolves occur throughout the northern hemisphere. In
North America, an estimated 25,000 exist in Canada, and
5,000 to 10,000 in Alaska. A few wolves occur in Montana,
Michigan's upper peninsula and Isle Royale and Wisconsin,
The largest population in the Tower 48 states is found in
Minnesota.

Wolves in Minnesota, C. 1. lycaon, are a subspecies or
geographic race whose current distribution includes parts of
the eastern United States and much of southeastern Canada.
As a direct result of human settlement during the past few
hundred years, the range of this subspecies in the United
States has been reduced to less than 5% of the original
total, though it is still common throughout most of its
original range in Canada. In Minnesota, distribution of
wolves in the recent pre-protection era, before 1970, was
limited mainly to the far north and northeastern part of the
state, and wolf numbers were certainly lower than now.

Since protection, the statewide wolf population has
expanded its range and increased its numbers. Though wolf
numbers in northeastern Minnesota, principally the Superior

1/8/90 Public Review Draft 21-1



National Forest, declined in the 1970s because of a
decreasing white-tailed deer population, the total statewide
population has stabilized at about 1,000 to 1,200 wolves.
Wolves are found throughout most of the forested portion of
the state, particularly where human density and activity are
Tow (Figure 21-1).

RESOURCE MANAGEMENT

Reduction of wolf numbers resulting from bounty
payments to private citizens began in Minnesota in 1849 and
continued in one form or another until 1965. In addition,
wolves were taken by hunters and trappers employed by the
state from 1949 to 1956. From 1969 toe1974, a directed
predator control program that included the taking of wolves
by designated trappers in areas of verified Tivestock losses
was authorized by the state. It included an incentive
payment of $50 per wolf.

Under the federal Endangered Species Preservation Act
of 1966, wolves were, in 1967, listed as endangered, and in
1970, protected on the Superior National Forest in
northeastern Minnesota. Outside these federal lands, wolves
continued to be an unprotected species until 1974, when
federal and state endangered species laws classified the
wolf as endangered and management of the wolf became the
responsibility of the U.S. Fish and Wildlife Service.

In 1975, the U.S. Fish and Wildlife Service convened
an Eastern Timber Wolf Recovery Team to develop a wolf
management plan. Published in 1978, this detailed plan
called for: 1) 5 management zones within the state,
including a 9,800-square-mile sanctuary (Zones 1,2,3 in
Figure 21-2); 2) optimum wolf population levels for each
zone; 3) reestablishment of wolves in as much of the former
range in the lower 48 states as possible; 4) a limited
public taking of wolves outside the sanctuaries; and 5)
reclassification of the wolf in Minnesota from endangered to
threatened.
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Figure 21-1. Approximate distribution of wolves in

Minnesota and the southern boundary of forested area and
limit of wolf habitat.
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Figure 21-2. Wolf management zones and density goals as
deliniated by the Eastern Timber Wolf Recovery Team.
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While the U.S. Fish and Wildlife Service did reclassify
the wolf to threatened in Minnesota in 1978, which still
allowed the taking of wolves by designated federal
government personnel in specific circumstances, the agency
did not adopt their recommendation for limited public taking
outside sanctuary areas, and has yet to seriously attempt to
reestablish wolves in other states. In 1974, before
development of the recovery plan, the U.S. Fish and Wildlife
Service introduced 4 wolves from Minnesota into the upper
peninsula of Michigan, but the attempt failed because of
human-caused mortality.

In 1977, the state passed legislation to pay farmers
for verified livestock losses caused by wolves. In 1980,
the Minnesota Department of Natural Resources prepared its
own management plan, which contained many of the features of
the federal recovery plan. In 1983, the U.S. Fish and
Wildlife Service published a final rule that delineated new
wolf regulations and procedures in Minnesota. It
incorporated a variety of strategies from both the Minnesota
Department of Natural Resources management plan and federal
recovery team plan. The rule included provisions for the
public taking of wolves in areas of recurring wolf
depredation on Tivestock. Subsequent court litigation
resulted in a determination that the public taking portion
of the rule was invalid under the 1974 federal endangered
species act.

Therefore, direct management of wolves in Minnesota
primarily entails trapping and killing depredating wolves by
the U.S. Department of Agriculture, Section of Animal Damage
Control, under permit from the U.S. Fish and Wildlife
Service, using guidelines modified from the Recovery Plan
and by court order. The U.S. Fish and Wildlife Service also
continues to conduct wolf research in the Superior National
Forest. Wolf prey populations, primarily deer and moose,
are manipulated through harvests regulated by the Minnesota
Department of Natural Resources, and through forest habitat
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management on state, federal, county and private management
lands. These habitat management practices have a positive
impact on wolf populations.

RESOURCE ANALYSIS

The best recent estimate of wolf numbers in Minnesota
is 1,000 to 1,200. More accurate counts on small study
areas are available. Expansion in the peripheral range has
probably offset population declines in the northeast;
overall, wolf numbers in Minnesota appear to be fairly
stable.

In Minnesota, Wisconsin and Michigan, most wolf
mortality is human-related. Wolves are intentionally shot
by hunters, Tandowners and farmers, trapped or snared
incidentally and hit by vehicles. Recent studies have
indicated a relationship between increasing road density, an
indicator of human activity, and wolf distribution. At road
densities greater than about 1.0 linear mile of road per 1.0
square mile of forested habitat, few reproducing packs are
able to survive. This has been incorporated into the
Minnesota Department of Natural Resources Wolf-Road Density
Habitat Management Guidelines.

Throughout most of Minnesota's wolf range, white-tailed
deer are the major ungulate prey of wolves. In the
northeast where deer densities are relatively low, some
wolves prey mostly on moose. Beaver is an important spring
and summer food and snowshoe hare may also be important
during cyclic peaks in their population.

RESOURCE VALUE

Because of the limited distribution of gray wolves in
the continental United States, as well as their predatory
nature and complex social structure, they are valued by many
as a unique natural resource. MWolves are also regarded as a
symbol of wilderness, and simply knowing that there are
areas where such animals exist is reason enough for many
people to be concerned for their protection.
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Because of their protected status, wolves in Minnesota
cannot currently be harvested for recreation or profit.
Wolves are economically important in Canada and Alaska to a
relatively few individuals who trap and hunt them for fur.
Pelt prices have ranged from $50-150 during the past decade.

Wolves in Minnesota provide year-round tourism
opportunities, such as field trips into wolf country to see
tracks, to hear wolves howl or even to see them from
aircraft. Such tourism provides much needed benefits to
northern Minnesota.

Livestock depredations affect only a small portion of
farmers in Minnesota, but to those farmers, losses are
significant. Annually for the past 10 years, 10 to 30
farmers have had verified losses to gray wolves and have
received compensation totaling about $20,000 per year from
the State Department of Agriculture.

Because gray wolves prey mainly on large ungulates,
they are often perceived as being in direct competition with
hunters. In some parts of Alaska, Canada and northeastern
Minnesota, wolves have played a prominent role, in
conjunction with a combination of other limiting factors
such as severe winter weather, habitat deterioration
overhunting, in population declines of large ungulates.
Although studies in north-central Minnesota have indicated
that wolf predation may be responsible for a small portion
of deer mortality when compared to hunter kill, in
northeastern Minnesota, wolves are the primary source of
deer mortality.
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Long range planning for gray wolf

SERVICE: Conservation of gray wolf populations for their
intrinsic and ecological values.

PRODUCT: Opportunities for appreciation and use of gray

wolves.,

GOAL: Maintain the present gray wolf population in
Minnesota, and help other states establish self-sustaining
populations.

OBJECTIVE 1. Maintain a minimum population of 1,000-1,200
gray wolves in Minnesota through 1992,

PROBLEM 1. Limitations in some information reduce
management effectiveness.

STRATEGY A. Develop and implement a statewide
population monitoring program.

STRATEGY B. Research factors limiting
populations in their peripheral range.

STRATEGY C. Develop a population model.
PROBLEM 2. Gray wolves are illegally killed.

STRATEGY A. ASupport more effective law
enforcement.

STRATEGY B. Provide information to deer hunters,
farmers, and property owners regarding the value
of gray wolves.,
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STRATEGY C. Educate trappers about the best tech-
niques for releasing gray wolves from traps and
encourage reporting of accidentally killed
animals.

STRATEGY D. Encourage compliance with Minnesota
Department of Natural Resources Wolf-Road Density
Habitat Management Guidelines to restrict access.

PROBLEM 3. Gray wolves are adversely affected by Tow

prey populations.

STRATEGY A. Continue to expand prey habitat
management programs and evaluate their
effectiveness.

STRATEGY B. Continue to regulate harvests of deer
and moose to ensure adequate numbers for sport
hunting, as well as prey for wolves.

STRATEGY C. If necessary, temporarily reduce wolf
numbers so that prey populations can increase and
subsequently support higher gray wolf numbers.

PROBLEM 4. Gray wolves occasionally kill domestic

animals.

1/8/90

STRATEGY A. Encourage continuation and expansion
of the federal wolf depredation control program.

STRATEGY B. Strongly encourage the Minnesota
Department of Agriculture to use federal
depredation program criteria for compensation
payments.
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STRATEGY C. Encourage enforcement of Tivestock
carcass disposal Tlaws.

STRATEGY D. Encourage proper animal husbandry
practices.

OBJECTIVE 2. Expand opportunities for recreational use and
understanding of gray wolves.

PROBLEM 1. Information on recreational use is Timited.

STRATEGY A. Investigate recreational uses and
develop opportunities that maximize recreation
while protecting the resource.

STRATEGY B. Provide information to the public on
recreational opportunities and gray wolf ecology.

STRATEGY C. Support the International Wolf
Center,

OBJECTIVE 3. Assist in establishing a self-sustaining gray
wolf population in another state by 1992.

PROBLEM 1. The U.S. Fish and Wildlife Service has not
encouraged strongly enough the transplanting of wolves
.and other states are unwilling to accept them.

STRATEGY A. Urge the U.S. Fish and Wildlife
Service to implement the Eastern Timber Wolf
Recovery Plan and reevaluate criteria for
delisting the wolf in Minnesota.

STRATEGY B. Investigate legal responsibilities of
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the U.S. Fish and Wildlife Service to mandate gray
wolf transplants to other states.

STRATEGY C. Aid in the development of educational
programs to increase the support for wolf trans-
plant programs in other states.

PROBLEM 2. Capturing and holding wolves for
transplanting is difficult.

STRATEGY A. Develop a plan to capture and hold,
for a limited time, up to 10 wolves of not more
than 2 to 3 family groups to be used in transplant
programs.

PROBLEM 3. Natural dispersal of gray wolves into other

states is Timited.

1/8/90

STRATEGY A. Maintain an expanding population in
Minnesota-Wisconsin border areas.
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22. Small Game Mammals

ATthough Minnesota statutes define small game mammals
as "protected animals other than big game," hunters
generally would include only the gray squirrel (Sciurus
carolinensis), fox squirrel (Sciurus niger) and the 3
leporids in this classification--the cottontail rabbit

(Sylvilagus floridanus), snowshoe hare (Lepus americanus)
and jackrabbit (Lepus townsendii).

GRAY SQUIRRELS AND FOX SQUIRRELS

Gray squirrels generally occur in large tracts of
deciduous forest. Fox squirrels tend to prefer small tracts
of deciduous forest interspersed with open areas. Although
fox and gray squirrels prefer different habitats, they have
similar ecological value as consumers of nuts and seeds.

The pre-settlement distribution of forest and prairie
in Minnesota (Figure 22-1) indicates that gray squirrel
habitat occurred historically in the southeast, in the Big
Woods (east-central), in a band west of the pineries up
thrdugh the northwest and wooded riverine habitat throughout
major watersheds. If oak-aspen groves are included, there
were 12 million square miles of gray squirrel habitat in the
mid-1800s, but fox squirrels may have been rare or absent.
Lumbering and land clearing reduced the coniferous forest
habitat by several million square miles and changed much of
the Big Woods into a different kind of deciduous habitat.
Fire protection allowed extension of successional oak and
aspen communities into the prairies. Squirrels probably
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Figure 22-1., Distribution of presettlement vegetation in
Minnesota. (Source: Minnesota Department of Natural
Resources)
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responded to these habitat changes in the following ways:
Mid-1800s: Gray squirrels decreased considerably,
especially the black squirrels, a color phase of the
gray, as the Big Woods diminished.
Late 1800s to early 1900s: Fox squirrels moved into
the state and increased as small farms encroached on
the woods, as windbreaks and tree fencelines were
planted on the prairies, and as brush-lined roads
provided travel lanes in the southern half of the
state.

Mid-1900s: Gray squirrels increased as deciduous
forests recovered from the original cutting and
replaced the Targe pineries in the central and
northcentral parts of the state.

1940s to 1960s: The ratio of gray to fox squirrels in

the reported harvest decreased from nearly 3:1 to less
than 2:1 because large blocks of forest declined.

1960s to 1970s: Oak wilt and Dutch elm disease and the
increasing use of wood as fuel contributed to the

decreasing ratio of gray to fox squirrels.
1960s to 1980s: In heavily farmed areas, consolidation

of farms and obliteration of farm groves reduced fox
squirrel habitat. Total squirrel habitat now could
equal that of the mid-1800s.

RESOURCE MANAGEMENT

Management for fox squirrels and gray squirrels has
been incidental to other target species such as the
white-tailed deer. The first research on game squirrels
began in 1950 with preliminary surveys by several area game
managers in the southern half of the state. They made
counts known as time-area or spot counts in 5 game
management areas to establish an index to squirrel
abundance.
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Surveys of mast production, largely acorns, were
conducted from 1953 to 1955 in the southeast. Squirrel
studies from 1958 to 1962 included trapping and marking, on
a small study area in the southeast, and reproductive tract
studies on squirrels collected in central Minnesota.

Harvest information has been collected since 1941 using
hunter report cards attached to small game licenses and,
since 1976, mail surveys from a random sample of license
buyers. This data is a useful index to actual squirrel
population fluctuations (Figure 22-2).

In southern Minnesota, squirrel populations fluctuate
over a period of years. Exact causes of these fluctuations
are not well understood but probably result from weather and
habitat changes. For instance, late spring freezing
conditions, which destroy the flowers of nut-bearing trees
and shrubs, have a profound effect upon squirrels,
particularly gray squirrels outside the corn growing area.
This loss of a major food source brings on fall emigrations
and winter starvation.

Harvest Management

Fox and gray squirrels were protected from hunting
within cities and within 1/4 mile of cities from 1913 to
1945, Whether this law was meant to protect city
inhabitants or squirrels is not clear.

Black squirrels were protected from hunting between
1917 and 1939. The enactment of this law indicated that the
phenomenon reported for Indiana, IT11inois and Michigan also
occurred in Minnesota; that is, the gray phase was replacing
the black phase as the large dense deciduous forest was cut
down,
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Figure 22-2. Minnesota squirrel harvests, 1940-1985.
(Source: Minnesota Department of Natural Resources)
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The first squirrel hunting season was set in 1917,
extending 137 days, from October 15 to March 1. Shortened
after 5 years to 79 days, the season remained the same for
34 years, always ending on December 31. In 1954 the season
length was set at 61 days, the shortest season on record.
After that, the opening was occasionally changed, but
seasons were kept approximately 90 to 110 days long. In
1981 the closing date was set ahead to the last day of
February and since then the seasons have been approximately
160 days Tong.

Bag 1imits were established in 1925 at 10 daily and 15
in possession. In 1929 they were 7 and 14, and with a few
exceptions they have remained the same.

During the 10-year period of 1974 to 1984, the average
annual harvest of gray and fox squirrels was 482,000. The
calculated take has been as high as 710,000 in 1977 and as
low as 140,000 in 1947,

‘ In 1982, a Department of Natural Resources postcard
survey indicated that 53,000 hunters spent 277,000 days
hunting gray squirrels and 39,000 hunters spent 220,000 days
hunting fox squirrels. However, the total number of
squirrel hunters is not shown by the survey. This survey
began in 1979 and is used to calculate the number of
hunters, take per hunter of various species or groups of
game animals and estimated total harvests. Only for 1982,
1983 and 1984 is the calculation of hunter days per species
available.

RESOURCE ANALYSIS

The supply of game squirre]é exceeds the demands of
hunters. Some calculations of available forested habitat
and squirrel populations suggest that the harvest could be
increased if hunters were sufficiently interested.

Approximately 13 million acres of game squirrel habitat
exists. This excludes the forests of extreme northeastern
Minnesota. Estimates put the population at 2.6 million to
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18.4 million squirrels during the fluctuations. From
such numbers, a harvest of 0.5 million to 4 million is

possible.

RESOURCE VALUE

Squirrels have had periods of popularity with Minnesota
hunters coinciding with the highs in squirrel populations.
Although hunters tend to prefer game birds, they do take
squirrels incidentally to hunting pheasant or ruffed grouse.
Some people hunt squirrels exclusively. Nationwide,
squirrels rank among the top game animals.
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EASTERN COTTONTAIL, SNOWSHOE HARE, JACKRABBIT

The eastern cottontail rabbit is classified in the
genus Sylvilagus and is a rabbit. The snowshoe hare and
jackrabbit are classified in the genus Lepus and both are
hares. One of the major differences between rabbits and
hares is that rabbits are born with no fur and eyes closed.
Hares are born with fur and eyes open. Although these
species prefer different habitats, they have similar
ecological value as prey for a variety of predators.

EASTERN COTTONTAIL

The eastern cottontail can be found throughout
Minnesota, but is most abundant in the prairie and
transition zones. In the forest zone, cottontails are
lTimited to urban areas and forest edges.

The cottontail prefers an early to mid-successional
habitat, such as grasslands, low dense shrubs, cropland
edges, shelterbelts and brush piles. Cottontail habitat
must include good escape cover along with food.

The primary factors affecting population levels are
habitat condition and weather. Cool, wet weather during the
breeding season will result in high mortality of the young.
The cottontail population has decreased in Minnesota and
throughout the midwest because of trends toward intensive
farming and reduction in small grain production. The
decrease of brushy fence lines and shelterbelts, and the
increase of monotypic fields of row crops, has decreased the
available habitat for the cottontail throughout its primary
range.

The reproductive potential of cottontails is very high.
They can produce 3 and perhaps 4 Titters a year with an
average of 5 per Titter. This high productivity is
important in hunter harvest and as a prey base for fox,
coyote and the great-horned owl.
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RESOURCE MANAGEMENT

The primary means of cottontail management is
administration of seasons and bag limits. Cottontails were
unprotected until 1939, when a hunting season was
established from mid-September to late February. This
framework remains in effect today. There was no daily bag
Timit on cottontails until 1946, when it was set at 15 a day
in combination with snowshoe hares. The daily bag limit
changed in number and combination with snowshoe hares and
white-tailed jackrabbits until it was set at 10 a day for
cottontails in 1955. The current daily bag limit is still
10 per day.

The cottontail is considered the number one game
species in America, but is not a high-priority species for
program funding in Minnesota. Cottontails receive
significant benefit from current management programs for
higher priority species. Public Tands such as wildlife
management areas provide much needed habitat. The
development of woody cover, food plots and nesting cover for
more popular species improves habitat for cottontails. The
most common management for cottontails is construction of
brush piles and providing information or recommendations on
preventing damage to gardens, shrubbery or crops by
cottontails.

RESOURCE ANALYSIS

Cottontail population levels are difficult to
determine, but harvest and roadside survey data indicate a
highly variable population with a cyclical pattern (Figure
22-3). Population and harvest highs have occurred in
conjunction with cropland retirement programs or drought.

The hunter demand for cottontails appears to be met.
The number of hunters whose primary pursuit is cottontails
is assumed to be small.
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RESOURCE VALUE

There are dedicated Minnesota cottontail hunters who
enjoy the hunt with beagles, although most cottontails are
taken incidentally to pheasant or ruffed grouse hunting.

The cottontail offers potential for more hunting
recreation in urban areas than other game species. Urban
areas often will support good cottontail populations and
perhaps cottontails can be harvested by non-firearm methods,
such as the sTingshot or bow and arrow.

SNOWSHOE HARE

In the 1850s there were an estimated 29.5 million acres
of snowshoe habitat in Minnesota. Most of the coniferous
zone was good habitat, and suppression of fires in the aspen
parkland and prairie zones began the process of improving
snowshoe habitat in the areas not being cleared for farming.
At some point the amount of this habitat peaked, perhaps in
the 1930s when much farmland was abandoned. Approximately
160,000 acres of farmland within the snowshoe range were
abandoned or fallow by 1934,

There are currently about 14.7 million acres of
forested land within the snowshoe range and presumably that
is the amount of snowshoe habitat in the state. Using
estimated density extremes, the population of these hares
could vary from Tows of 0.8 - 1.5 million to highs of 35 -
70 million.

RESOURCE MANAGEMENT

The snowshoe hare was the first Minnesota animal to be
studied in detail in the 1930s the objective then was to
determine causes of the periodic destruction of our native
game and fur animals. A research project was begun in 1928
by Dr. Robert G. Green of the University of Minnesota,
Department of Biology. In 1931, this became the first
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federal aid project. The Bureau of Biological Survey,
forerunner of the U.S. Fish and Wildlife Service, offered
$10,000 to be matched by the Minnesota Conservation
Department's Division of Game and Fish to finance Dr,
Green's study under the title of "The Minnesota Wildlife
Disease Investigations."

Management of the snowshoe hare has been Timited to
setting annual seasons and bag limits from the information
gleaned from hunters and wildlife surveys.

From 1929-1975, hunter report cards were attached to
hunter licenses at the time of purchase. Hunters were
required by law to fill in harvest by species and return the
cards to the DNR. A random mail survey since 1976 gathers
similar harvest information.

Since 1974, a tally has been kept of the number of
hares seen on ruffed grouse drumming routes. These figures
appear to provide a good indicator of hare abundance.

HARVEST MANAGEMENT

Snowshoe hare seasons and bag Timits have varied since
1919 when snowshoe hare first became protected. In that
year, a 106-day season was set to run from October 15 to
March 1. Snowshoe hares were unprotected again for 12 years
from 1925 to 1938. Since then the season length has usually
been 6 months.

There was no daily Timit on snowshoe hares until 1946,
when it was set at 15 per day combined with cottontails.
Later it was 15 per day combined with cottontails and
jackrabbits. From 1955 until 1977 the allowable take was
10. In 1978 a daily possession Timit of 20 was set and has
remained to this day despite the cyclic nature of the hare
population.

Harvest data since 1941 shows that the lowest take,
13,000, occurred in 1967 while the highest, 290,000,
occurred in 1980 (Figure 22-4). In the 10-year periods
since 1941, the highest mean take was 100,500 in 1971 to
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Figure 22-4. Snowshoe hare harvest in Minnesota, 1940-1985.
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1980, while the Towest was 27,200 in 1961 to 1970.

The hunting harvest is related more closely to hare
populations than to the number of small game licenses sold,.
Hunter interest in snowshoes has decreased. Low snowshoe
hare populations since 1980 caused the harvest to drop
severely.

Small game hunter questionnaires in 1979 to 1984 showed
a continuing drop in the number of snowshoe hare hunters,
from 37,000 in 1980 to 7,100 in 1984. About 5.3 trips per
hunter in 1982 and 1983 dropped to 3.9 trips in 1984. The
estimated take per hunter dropped from 7.8 in 1980 to 2.3 in
1983 and 1984. A11 these decreases are attributable to the
scarcity of hares and the resulting lack of hunter interest.

In 1978 the bag limit was raised from 10 to 20. In
1984 the daily bag Timit was lowered from 20 to 10. In both
cases the kill decreased. High bag limits apparently have
little effect on the size of the harvest.

RESOURCE VALUE

Snowshoe hares play an integral part in Minnesota's
northern ecosystems. They are the prey base for several
predators, most of which are also important furbearers. Its
cyclic population phenomonen plays an important role in
structuring plant and animal communities. It is hunted
as a game animal and during periods of high population and
contributes significant protein to the diets of rural
Minnesotans.
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WHITE-TAILED JACKRABBIT

The white-tailed jackrabbit is the largest lagomorph,
usually weighing 6 to 10 pounds. This hare is brownish gray
in summer and white in winter.

White-tailed jackrabbits are found in most of the
transition zone and throughout the intensively farmed
regions of the state. Prime habitat consists of open
grasslands, although they now occur in agriculturally
cropped and pastured areas with scattered, brushy fence
rows. Sixty-two counties contain approximately 40,000
square miles of suitable jackrabbit habitat. The remaining
25 counties in the northeastern part of Minnesota are too
heavily forested to provide the open grassland requirements
of this animal. Intensive farming has degraded the majority
of the prime white-tailed jackrabbit habitat in Minnesota.

This prairie hare once numbered as many as 13 per
square mile, but now numbers fewer than 4 per square mile
(Figure 22-5). This is a reflection of declining habitat
and their relation to fox numbers, a major predator.
Jackrabbits have a population cycle similar to cottontails,
snowshoe hares, lynx and ruffed grouse. In some years,
inclement weather such as a cold wet spring or severe winter
conditions limits populations.

RESOURCE MANAGEMENT

Jackrabbit hunting seasons have varied from complete
protection of the species to unprotected status and no limit
to the current 165-day season. The season runs from
mid-September through February with a daily Timit of 20.

Current management is incidental to that for other
species such as the ring-necked pheasant. Post-season
hunter surveys and August roadside counts currently provide
information concerning population status and hunter harvest
trends. Management for pheasant habitat also improves
habitat conditions for jackrabbits.
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RESOURCE ANALYSIS

August roadside counts are currently used to obtain a
population index of white-tailed jackrabbits. This index is
based on the number of jackrabbits observed per 100 miles
driven. Indices correlate well with animals harvested.

Seasonal harvests have fluctuated from highs of 140,000
jackrabbits, a credit to the Soil Bank era of the late 1950s
and early 1960s, to a lTow of 5,000 in 1971. Hunters usually
harvest approximately one-third of the total population.
Survey data since 1979 indicates that 4% of those who
purchase small game licenses actively pursue jackrabbits.

Hunting pressure drops considerably when jackrabbits
decline. From 1981 to 1984, hunter numbers decreased from
17,000 to 6,000 as the average annual harvest dropped from
2.7 to less than 2 animals per hunter.

RESOURCE VALUE

Even though large numbers of jackrabbits are harvested
incidental to pheasant hunting, there appears to be a
hunting clientele that fluctuates with animal abundance.
Nonconsumptive demands will be met by sustaining populations
capable of meeting hunters' needs.
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Figure 22-5. Population trend data for jackrabbit and

pheasant in Minnesota, 1955-1983.
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Long range planning for small game mammals
SERVICE: Conservation of small game mammal populations for
their intrinsic and ecological values.

PRODUCTS: Opportunities for appreciation and use of small
game mammals.

GOAL: Maintain an optimum population of each species for
their recreational, ecological and intrinsic values.

OBJECTIVE 1. Provide the following recreational
opportunities by 1992:

Number of Hunter Annual
hunters days harvest
Fox and gray na 500,000 500,000
squirrels
Cottontails 75,000 na 200,000
Snowshoe hares na 50,000 200,000
Jackrabbits na 75,000 38,000

PROBLEM 1. The Timitation of some information reduces
management effectiveness.

STRATEGY A. Maintain jackrabbit population
surveys and develop techniques to measure
production and status of other small game mammal
populations.

STRATEGY B. Survey availability of habitat.
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STRATEGY C. Develop a survey to estimate hunter
demand.

STRATEGY D. Determine economic and recreational
values of small game mammals.

PROBLEM 2. The quality and quantity of cottontail,
snowshoe hare and jackrabbit habitat are declining.

STRATEGY A. Promote agricultural programs that
provide habitat.

STRATEGY B. Promote beneficial private and public
land management