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PREFACE

Concurrent with our population growth, our natural
resources have been increasingly exploited through
demands for raw materials and outdoor recreational
opportunities. Recognizing Minnesota’s existing and
potential recreation and natural resource use
problems, the 1969 legislature requested a “Study of
the Total Environment” called Project 80. The study, to
guide the legislature in reviewing appropriation re-
quests for the acquisition, development, and. main-
tenance of state-owned lands used for outdoor recrea-
tion, was conducted by the State Planning Agency and
the Department of Natural Resources.

Project 80 recommendations led to the Outdoor
Recrsation Act of 1975. The act established an outdoor
recreation system to preserve and properly use Min-
nesota’s natural, cultural, and historicai resources. The
system is composed of 11 different classes of state-
owned lands administered by the Department of
Natural Resources, the Minnesota Historicai Society,
and the Department of Transportation (Appendix A).
Each class within the system has an unique purpose
and use. In this way, the system provides a variety of
recreational opportunities with minimal use conflicts.

The Department of Natural Resources is preparing
comprehensive management pians for the nine wildlife
management areas in the state having resident
managers. The plans include present and projected
regional perspectives, resource inventories, and de-
mand and use analyses, as well as acquisition and
development plans, cost estimates, and resource
management programs. These are 10-year manage-
ment plans, and will be revised as new management
practices develop, new resource philosophies evolve,
and new problems are encountered.

Under a cooperative agreement with the State Plan-
ning Agency, the Department of Natural Resources
completed plans for the Whitewater, Carlos Avery,
Mille Lacs, Talcot Lake, and Lac qui Parle Wildlife
Management Areas during the 1976-77 biennium.
Plans for the Roseau River, Red Lake, Hubbel Pond,
and Thief Lake Wildlife Management Areas will be
completed during the 1980-81 biennium.
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INTRODUCTION

Minnesota has an abundance of natural resources.
To many people, Minnesota’'s wildlife management
areas and their associated wildlife and plant com-
munities are among the state’s most precious
resources. In accord with the Qutdoor Recreation Act
of 1975, this master plan outlines the management of
the Thief Lake Wildlife Management Area (WMA)

through 1989. This plan was developed by defining
examining existing conditions and

area goals,
resources, identifying management considerations,
and then developing appropriate management

programs.

DESCRIPTIONM

The 33,255-acre Thief Lake WMA is located in
Marshall County in northwestern Minnesota (Figure 1).
The nearest incorporated town is Middle River, 10
miles west of the unit on County Road 6. Thief River
Falls (population 8,929), the largest city near the WMA
is 38 miles southwest via County Road 6 and State

Highway 32.

Agriculture is the dominant activity in the manage-
ment area vicinity. The landscape consists of large
agricultural fields interspersed with variable size
stands of aspen forest or lowland brush.
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The management area includes the 7,140-acre Thief
Lake and its adjacent marshes. The Moose River en-
ters the lake from the east, and the Thief River flows
southerly from the west end of the lake. The area is
characterized by extensive areas of marsh and lowland
brush plus large tracts of upland aspen forest and
lowland coniferous bog. Waterfowl, deer, and grouse
hunting are the dominant recreational uses. Oiher
public uses include wildlife observation, environmental
education, hiking, and photography.

LEGAL PURPOSE

Minnesota’s wildlife management areas are lands
and waters with a high potential for wildlife production.
They are managed and developed by the Com-
missioner of the Minnesota Department of Natural
Resources (DNR) to perpetuate and, if necessary,
reestablish habitats for the maximum production of a
variety of wildlife and to provide hunting, fishing, trap-
ping, and other compatible outdoor recreational uses.
Public use must be consistent with the units’ resource
limitations, and developments must minimize intrusion
on the natural environment (Minnesota Statutes, Sec.
86A.05, Subd. 8, 1978).

Public lands have a limited potential for multiple
recreational use. Minnesota- has never actively en-
couraged the multiple recreational use of wildlife
lands. The Commissioner of Natural Resources
recognized those public uses associated with the ob-
servation, interpretation, and understanding of fish
and wildlife populations and habitats as recreational
uses compatible with Minnesota’s wildlife manage-
ment areas. Similarly, the U.S. Fish and Wildlife Ser-
vice has recently realized that national wildlife refuge
goals are endangered by conflicts between the de-

mand for recreation and the ability of the resource to
accommodate the use (Pulliam 1974).

Since the development, management, and ad-
ministration of state wildlife lands are financed
primarily through revenues derived from the sale of
hunting, trapping, and fishing licenses, recreational
uses of these lands are limited to activities directly
oriented towards wildlife and fish. In addition, wildlife
lands purchased with federal matching funds derived
from the Pittman-Robertson Act were acquired with
the understanding that they would be managed for the
benefit of wildlife populations and/or for the public use
and understanding of those resources.

The greatest contribution from our country’s wildlife
lands is the fostering of public uses directly associated
with fish and wildlife and their habitats. To achieve
these goals, the Minnesota DNR will continue to
restrict public uses that are not related to fish and
wildlife.

LONG-RANGE GOALS

The primary goal of the Thief Lake WMA is to main-
tain or restore a variety of grassland, wetland, forest,
and agricultural habitats that will benefit diverse resi-
dent and migratory wildlife. Accomplishment of this
goal will perpetuate native plant and animal com-
munities in a region where agricultural pressures
threaten the remaining natural areas.

A second management goal of the unit is to provide
quality public hunting and trapping. Other forms of
outdoor recreation will be accommodated only if com-
patible with wildlife management and use. People den-
sities will be maintained at levels which will prevent ex-
cessive interference among users and will not en-
danger wildlife populations.

HISTORICAL AND ARCHAEOLOGICAL ASPECTS

Historical knowledge is valuable to natural resource
management. Many of the land use problems and at-
titudes toward natural resource use arose with settle-
ment of the region. An understanding of the historical
use of an area’s natural resources, the strong points
and shortcomings of these practices, and the policies
regarding natural resource use is necessary to
develop a comprehensive management plan.

LOCAL HISTORY

The Sioux Indians were the earliest known inhabi-
tants in northwestern Minnesota. By 1770, however, in-
vading Chippewa Indians had driven the Sioux from
most of the northern timbered region of Minnesota.
The Chippewas were a migratory people, seasonally
traveling to different camps. As late as 1890, Chip-
pewas still followed a traditional migration pattern in

Marshall County (Solum 1976). One band traveled up
the Thief River each spring and camped on the shore
of Thief Lake during the summer, where they trapped
muskrats and fished for northerns, suckers, and
bullheads. Another band had an encampment at the
present location of the WMA headquarters (Solum
1976). The land in what is now Marshall County, along
with much of northwestern Minnesota, was ceded to
the United States by treaties with the Red Lake and
Pembina bands of the Chippewas in 1863 and 1889
(Dana et al. 1960).

The first white men to enter the area were French
explorers and trappers during the early 1800’s. Fur
traders soon moved in to trade with the Chippewas.
The first settlers to the Marshall County area arrived in
the early 1870's. Early immigrants, mostly Germans,
Irish, and Scandinavians, homesteaded along the Red
River and its tributaries (Solum 1976). Immigration ex-
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panded with the completion of a railrcad line through
the area in 1878, and in less than 10 years nearly all of
the accessible land was homesteaded (Minnesota
Historical Records Survey Project 1939).

The first settlers in the Thief Lake area homesteaded
on the Thief River about one-half mile south of Thief
Lake in 1890 (Solum 1976). Within several years, most
of the land south and west of Thief Lake had been
homesteaded. Settlement east of the lake was dis-
couraged by peat bogs and and wet, inferior soils.

WILDLIFE MANAGEMENT AREA HISTORY

Prior to 1915, Thief Lake was reported to be an ex-
cellent waterfowl area. Visitors described the lake as
shallow, with an interspersion of reeds, rushes, and
cattails which provided prime nesting habitat for diving

ducks. In 1915, to drain the lake for agricultural pur- .
.poses, a judicial ditch was constructed through the

lake to the Thief River outlet. Drainage, however, was
never fully successful and the area was frequently
flooded. Few agricultural crops were grown and the
lake bed was soon overgrown with emergent vegeta-
tion.

Efforts to restore Thief Lake, led by Dr. Paul Hagen
of Crookston and local chapters of the |zaak Walton
League, began in 1929. Many of the local landowners
also expressed interest in reflooding the lake. Legisla-
tion passed in 1929 (Laws Minn. 1929, Ch. 319) gave
the Commissioner of Conservation the authority to in-
itiate proceedings to restore artificially drained lakes
and to acquire title to lands affected by such
proceedings. In 1930, the Department of Conservation
(now the DNR) received approval to restore Thief Lake
and establish it as a public hunting ground and game
refuge. Condemnation proceedings began in 1930
and, by 1931, 14,388 acres of private land and 205
acres of Trust Fund and tax-forfeited land had been
acquired. Further acquisition between 1932 and 1976
brought the total acreage controlled by the Division of
Fish and Wildlife to 32,895 acres.

Construction of a dam on the Thief River outlet was
initiated in 1930 under the Works Progress Ad-
ministration. The dam was completed in 1931, but the
lake remained dry for five years due to drought condi-
tions. Heavy rains during 1937, however, restored the
lake to its former level. The Haroldson dam, located
two miles up the Moose River from Thief Lake, was
constructed as a Civilian Conservation Corps (CCC)
project in 1937, but has never been operational.

The federal government authorized extensive relief
work projects in the area during the 1930’s. A U.S.
Biological Survey CCC camp operated on Thief Lake
during the 1930’s and constructed roads, firebreaks,
bridges, dikes, telephone lines, buildings, and fences
on the area. Additional CCC projects included food
and cover plantings for wildlife, wildlife surveys, and
the construction of waterfowl potholes (Minnesota
Conservation Department 1933).

Refuges and sanctuaries have always been a part of
the management area. In 1937, an order by the Min-
nesota Commissioner of Conservation established a

3,280-acre game refuge which included the northwest
portion of Thief Lake. In 1962, 760 acres were added to
the refuge. The refuge has been modified several
times since 1962 and currently encompasses 5,500
acres.

CONSOLIDATED CONSERVATION AREA

A growing demand for agricultural lands in
northwestern Minnesota during the early 1900's
resulted in the development of extensive drainage pro-
jects to reclaim wetlands for farming. The early
drainage projects, which were designed to drain scme
of the better land, were largely successful. Later pro-
jects, however, that attempted to drain the peatlands
were generally not successful in creating farm land. As
a result, many landowners were unwilling or unable to
pay the taxes and ditch liens assessed against their
land. By the late 1920’s, several million acres of land in
northwest Minnesota were forfeited for nonpayment of
taxes (Dana et al. 1960.)

Beginning in 1929, a series of laws authorized the
state to take title to tax-forfeited lands in Lake of the
Woods, Beltrami, Koochiching, Roseau, Mahnomen,
Aitkin, and Marshall Counties (Laws Minnesota 1929,
Ch. 258; 1931, Ch. 404; 1933, Ch. 402). These lands,
designated as Consolidated Conservation Area lands,
were to be managed for wildlife, timber, and other
resources and were placed under the jurisdiction of
the Department of Conservation (DNR). Later legisla-
tion required that all Consolidated Conservation lands
be classified as to their suitability for agriculture,
forestry, and wildlife production, and that lands
classified more suitable for agriculture be sold at
public auctions upon approval of the Commissioner of
Natural Resources. (Laws Minnesota 1935, Ch. 210;
1939, Ch. 320.) Since 1939, the state has obtained
147,470 acres of Consolidated Conservation lands in
Marshall County. Of this, 79,629 acres (54 percent)
have been classified and sold as agricultural lands.

ARCHAEOLOGICAL ASPECTS

No archaeological sites are recorded for the Thief
Lake WMA (Johnson 1977). However, the area has not
received an archaeological survey. A number of
archaeological sites are located to the west of the
WMA and include burial mounds on old beach ridges
and small habitation sites on the Red River and its ma-
jor tributaries. Eariy records report Indian encamp-
ments along the shores of Thief Lake, so itis probable
that prehistoric habitation sites occur within the
management area.

HISTORICAL SITES

The Marshall County Historical Society and the Min-
nesota State Historical Society were asked to identify
historical sites on the Thief Lake WMA. There are no
known historical sites in need of special management
considerations.



RESOURCE INVENTORY

An inventory of the resources and conditions in the
area is essential to developing comprehensive
management programs. The resources can be divided
into two classes: abiotic and biotic. While each
category influences the other, the abiotic conditions
generally determine the diversity, distribution, and
density of the biotic resource. Examination of the ex-
isting resources in conjunction with the habitat re-
quirements, population dynamics, and behavior of
game and nongame wildlife is needed to develop
programs for the sustained production and use of
these populations.

ABIOTIC RESOURCES

Climate. The Thief Lake WMA vicinity has short,
mild summers and long, cold winters. The average
temperature for July is 66.9°F and for January 0.0°F
(Table 1). Winter temperatures of -30°F are common.
The average growing season is about 120 days. Killing
frosts are expected from September 15 through May
28. Low-lying areas may experience frost throughout
the summer.

Average yearly precipitation is 22.96 inches, ranging
from 0.46 in February to 3.94 inches in June. About
15.9 inches, or 70 percent of the annual total occurs
from May through September. Northwestern Min-

nesota is one of the drier regions in the state, and
severe droughts occur every six to eight years. The last
drought occurred in 1976-77. Average yearly snowfall
is 35.5 inches, and snow cover is one inch or greater
for about 110 days per year. Prevailing winds are
northwest during winter, changing to the south and
southwest during the spring and summer.

Geology. Precambrian bedrock underlies the
management area. Granites, greenstones, slates, and
older metavolcanic rocks predominate (Minnesota
Conservation Department 1959). Cretaceous shale,
sandstone, and sand deposits of varying thickness
overlie the crystalline bedrock (Bidwell et al. 1970).
The present soils and topographic features of the area
are a result of three geological stages: (1) Pleistocene
glaciation, (2) glacial Lake Agassiz and, (3) postglacia-
tion. Glaciers covered the area several times during
the Pleistocene epoch, but present landforms and sur-
face deposits are the result of the most recent
(Wisconsin) glaciation, approximately 50,000-10,000
years ago. From 200-300 feet of unconsolidated glacial
drift consisting of silt, sand, clay, gravel, and boulders
were deposited over the bedrock surface (Bidwell et al.
1970).

As the glacial ice sheets retreated late during the
Wisconsin stage (approximately 12,000 years ago)
meltwaters impounded behind a major drainage divide

Table 1. Temperature, precipitation, and snowfall for the Thief Lake WMA vicinity.

Average
Average Precipitation Average

Month Temperature (°F)’ (inches)? Snowfall (inches)’
January 0.0 0.77 7.8
February 7.0 0.46 4.4
March 20.0 0.90 5.8
April 39.1 1.89 3.0
May 52.2 2.59 0.4
June 62.4 3.94 0

July 66.9 3.70 0
August 65.2 3.00 0
September 54.5 2.74 0.
October 44.6 1.42 0.9
November 25.6 0.76 6.0
December 9.4 0.79 7.2
Total 37.2 22.96 35.5

* Data from weather reporting station at Roseau, Minnesota 1951-1974.

2 Data from the Thief Lake WMA headquarters 1952-1977.




crossing northern South Dakota and south-central
Minnesota, forming glacial Lake Agassiz (Elson 1967).
During its maximum extent, Lake Agassiz covered
over 200,000 square miles in parts of North Dakota,
South Dakota, Minnesota, Saskatchewan, Manitoba,
and Ontario (Arndt 1977). Calcareous, lacustrine clay,
water-sorted sand and gravel, and lake-modified till
were deposited over the area (Heinselman 1963). As
new discharge outlets eroded and the ice margin alter-
nately retreated and advanced, the lake level fluc-
tuated. Ridges of sand and gravel, some with boulders,
marked the former shorelines of the lake. Locally, one
group of beach ridges extends from the northeastern
corner of Marshall County, southwesterly past Thief
Lake (Dohrman Ridge), to the southern county border
(Allison 1932). Another remnant beach, the Randeen
Ridge, lies along the northwestern boundary of the
management area.

Final drainage of Lake Agassiz occurred around
7,300 years ago, leaving the area as a level, nearly
featureless plain, interrupted by intermittant remnant
beach ridges (Minnesota Conservation Department
1959). Remnants of Lake Agassiz within Minnesota in-
clude the Red Lakes in Beltrami County, Thief and
Mud Lakes in Marshall County, and Rainy Lake and
Lake of the Woods on the Canadian Border (Wright
1972).

Mineral potential for the area was assessed by the
Minnesota DNR, Division of Minerals (David Meineke,
personal communication). Based on a ‘“fair”
knowledge of local bedrock geology, the mineral
potential for the management area was rated as
“good.” Iron, nickel, zinc, copper, lead, gold, and silver
may occur on the unit, but not necessarily in deposits
making commercial mining feasible or economical.
The assessment did not, however, include the potential
for non-metallic minerals or for peat. In 1973, the state
issued five permits on the east half of the Thief Lake
WMA for copper-nickel exploration and mining. A
number of test drillings were made, but all leases have
since been terminated by the leaseholder.

Mining companies have expressed interest in
further leases for exploration and possible mining on
the state lands in northwestern Minnesota. The Divi-
sion of Fish and Wildlife will not oppose mineral leases
on the Thief Lake WMA as long as the areas involved
do not include sensitive wildlife areas such as
sanctuaries, impoundments, and critical winter
habitat. The division will require mitigation for the
replacement of lands adversely altered by mining
operations. The division will review leases on an in-
dividual basis for their potential impact on the natural
resources of the proposed site and surrounding area.
Proposals for mining operations are subject to state
environmental impact statement requirements (Min-
nesota Statutes Section 116D.04, 1978), DNR water
and mining permit procedures (Minnesota Statutes
Chapter 105 and Section 93.481, 1978, respectively),
and state reclamation policy (Minnesota Statutes, Sec-
tion 93.44, 1978). '

Requests for gravel recovery on the management
area will be reviewed on a case by case basis. Permits
may be issued provided that: 1) no alternative gravel
sources are available within a reasonable distance, 2)
an agreement for reclamation of the site is obtained, 3)
the operation does not adversely impact sensitive
wildlife areas, and 4) the gravel is ‘not needed for
wildlife management purposes.

Peat deposits in Marshall County have the potential
for commercial development. Peat and peat products
are in increasing demand for chemical and industrial
uses, horticultural products, and alternative fuel
sources. Thus far there have been no requests for peat
leases in the vicinity of the WMA.

Soils. Soil development in the Thief Lake vicinity
was influenced by parent materials, topography,
climate, and vegetation. Underlying parent materials
consist of unconsolidated lacustrine deposits of silts,
clays, and sands plus lake-modified till.

The majority of the Thief Lake WMA is covered by
organic soils belonging to the Cathro-Haug-Markey
Association which formed in deposits of herbaceous
materials on low-lying, relatively flat, and poorly
drained areas (Figure 2). The surface layers vary from
very dark brown to black mucky peats or mucky sandy
loams from 4 to 51 inches thick underlain by loamy till,
sandy loams, or fine sand (U.S. Department of
Agriculture 1977). Most of these soils are not suited to
agriculture.

Mineral soils on the management area occur on bet-
ter drained sites (Figure 2) and belong to five major
soil associations. The Lohnes-Syrene-Hangaard
association occurs on or adjacent to remnant beach
ridges and is found along the Randeen and Dohrman
Ridges on the WMA. Surface layers are composed of
black loams or sandy loams underlain by sands and
coarse gravelly sands. The Roliss-Nereson and Mavie-
Strandquist-Foxhome associations formed under
prairie vegetation. These soils have black loam or
sandy loam surface layers about 10-12 inches thick
underlain by clay loams, loamy sands, or gravelly
sandy loams. The Rockwell-Grimstad-Kratka associa-
tion is characterized by black sandy clay loams or fine
sandy loams over loamy sands or fine sands. The
Enstrom-Grygla association formed under deciduous
forests. These soils have dark brown to gray fine sands
over yellowish-brown fine sands. Portions of all of
these associations are in cropland, but low fertility,
wind erosion, and wetness are limitations for
agriculture (U.S. Department of Agriculture 1977).
Even in the more productive soils, excess water may
be a problem.

Underground Hydrology. Impermeable bedrock
forms the base of the groundwater reservoir. The
primary source of groundwater is from sand and
gravel beach ridges and from aquifers in glacial
deposits.

Local groundwater flow is from recharge areas in
the permeable morainic deposits and beach ridges to
discharge areas in adjacent lowlands, where it is dis-
sipated by evapotranspiration or runoff. The regional
water flow generally moves westward toward the Red
River lowland (Bidwell et ai. 1970).

Well depths and water-yielding capabilities vary,
depending on the type, capacity, and depth of the
groundwater source. in the WMA vicinity, water yields
adequate for domestic and livestock uses can
generally be obtained from wells less than 50 feet deep
on most upland sites. Wells drilled in glacial tiil com-
monly yield less than 10 gallons per minute (gpm).
Yields of more than 20 gpm can usually be obtained
from wells located in larger beach ridge aquifers
(Bidwell et al. 1970). In the bog areas, the water table
generally remains at or near the surface.

Annual groundwater recharge is primarily from
precipitation and snowmelt, and usually about equals
losses. Approximately 88 percent (19.4 inches) of the

—
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annual precipitation is dissipated through
evapotranspiration, mostly from lakes and lowland
bog areas; 12 percent (2.6 inches) is lost through
runoff (Bidwell et al. 1970). Areas underlain with
lacustrine clay deposits are relatively impermeable,
allowing only limited groundwater recharge (Min-
nesota Conservation Department 1959). As a result,
the water table is normally high and peat bogs have
formed on many of these areas.

Groundwater quality varies widely, depending on
the distance of movement, physical and chemical
characteristics of the water-bearing materials, and the
contact time with these materials. In the WMA vicinity,
most groundwater within the upper 50 feet of the sur-
face is of the calcium magnesium bicarbonate type,
high in total hardness. Sodium bicarbonate water oc-
curs at depths generally greater than 100 feet and is
associated with clayey Cretaceous sediments (Bidwell
et al. 1970). Groundwater is suitable for domestic and
livestock uses in most places. In the WMA vicinity,
groundwater hardness is between 200 and 300 parts
per million (ppm) and dissolved soilds content is about
200 ppm (Bidwell et al. 1970). Levels of iron and nitrate
may exceed Minnesota Pollution Control Agency
(1972) limits for domestic consumption (Table 2).
Groundwater becomes increasingly mineralized in
western Marshall County and levels of suifate and total
dissolved solids may exceed recommended consump-
tion levels (Table 2).

Surface Hydrology. The Thief Lake WMA is located
on the northwestern boundary of the 5,990 square mile
Red Lake River watershed. The 1,823 square mile Mid-
dle River watershed and the 2,057 square mile Roseau
River watershed adjoin the management area to the
west and north. Drainage is generally towards the
Moose River, Thief River, and Thief Lake.

The Moose River flows into the east side of Thief
Lake and drains approximately 150 square miles,

~much of which is lowland peat bog. The lower portions
have been dredged, widening and straightening the

channel to an average 50 feet in width and eight feet in
depth. The Thief River outlets from the west end of
Thief Lake and flows southwesterly to Thief River Falis,
where it joins the Red Lake River. The upper reaches
of the river average 40 feet in width and six feet in
depth (Minnesota Conservation Department 1959).
Thief Lake (7,140 acres) is entirely within the
management area boundary and is approximately five
miles long and three miles wide with a regular
shoreline. |t has a maximum and average depth of 4.5
and 3.2 feet, respectively (Minnesota Conservation
Department 1964). Approximately 45 percent of the
water area is covered by standing emergent vegetation
in large clumps or islands. The lake bottom is mostly
firm ciay often covered by a layer of muck (Minnesota
Conservation Department 1964). The entire lake is
navigable by motorboat or canoe. A number of ditches
drain into the lake. Frequent flooding of surrounding
lowland areas occurs following spring snowmelt.
The lake level is controlled by a 60 foot, 10-bay, con-
crete dam located one-third of a mile west of the lake
on the Thief River. The dam was constructed in 1931
with a crest elevation of 1,160 feet above sea level. Ad-
ditional control to 1,163 feet was provided by the use of
stop-logs. Renovation of the dam in 1938 lowered the
crest by 18 inches to 1,158.5 feet, providing more
water control. In 1951, the stop-logs were removed
and water levels were lowered to improve waterfowl
habitat. In 1968, sliding gates with a sill elevation of
1,155.5 feet were installed in the two, 10% foot bays.
The resident manager monitors lake levels from a
guage at the dam. Since 1941, high water levels have
ranged from 1,158.9 feet in 1977 to 1,164.5 feet in
1948. The average high water level from 1960 to 1978
was 1,160.5 feet. At lake levels between 1,157 and
1,163 feet, flood storage capacity is about 50,000 acre-
feet. The lake level is gradually drawn down in the fall
and winter to an elevation of 1,157 feet by April 1.
Other than Thief Lake, permanent water bodies on
the management area include marshes on the west

Table 2. Chemical analysis of water from selected wells in Marshall County.

Western Town of
Parameters’ Marshall County? Middie River Consumption Limits®
Sample depth (feet) 14.0 178.0
Iron nd* 10.6 0.3
Aluminum nd 2.2
Calcium 290.4 38.0
Magnesium 297.2 51.0
Sodium 334.4 (combined Sodium 44.0
Potassium and Potassium value) 20.0
Silica . nd 8.0
Carbonate 12.0 7.2 .
Sulfate 292.8 59.0 250
Chioride 216.9 71 250
Nitrate nd 1.2 10
Total dissolved solids 1,842.6 484.0 500
Total hardness nd 304.1

' Measurements except sample depth in parts per million.

2 Average analyses of water from 28 wells (less than 45 feet deep) in western Marshall County.
3 Recommended domestic consumption limits (Minnesota Pollution Control Agency 1972).

4 nd=not determined.
Source: Allison 1932.



" and north sides of the lake, beaver impoundments,
and scattered, natural and man-made potholes. Open
water acreages fluctuate annually, depending on
precipitation levels and beaver numbers and activity.

Water samples taken in July and October of 1978
from two locations on the Moose River and one loca-
tion on the Thief River were analyzed at the Section of
Ecological Services’' laboratory at the Carlos Avery
WMA (Table 3). Total Kjeldahl nitrogen (1.11 to 1.97
ppm) and phosphorus (0.05 to 0.114 ppm) concentra-
tions were high, suggesting high fertility. Water in all
samples was hard, which often indicates high produc-
tivity. Sulphate levels were high enough (5 to 67 ppm)
to favor the replacement of submerged aquatics com-
mon to carbonate lakes by sulphate-tolerant forms
such as Sago pondweed. Chloride concentrations
were within the normal range for Minnesota lakes and
streams (Howe and Carlson 1969).

BIOTIC RESOURCES

Vegetation. Vegetation is continuously changing
with short-term disturbances such as fires or storms,
and long-term events, such as climatic changes or soil
development. Even without disturbance, plant com-
munities change in response to changes on a site, with
one species dying out and being replaced by another.
The orderly changes in plant communities are called
succession.

Marschner (1930) used original land surveyors' field
notes to map the distribution of the dominant plant
associations in Minnesota prior to settlement. Preset-
tlement vegetation of the Thief Lake WMA and vicinity
was transitional between the prairies to the west and
the deciduous and coniferous forests to the east.
Lowland areas around Thief Lake and along the Moose
River were largely tamarack, black spruce, and white
cedar swamps and open bogs. Expanses of
willow/alder, cattail, sedge, and grass occupied the
nonforested lowland areas. Higher ground supported
a mixture of prairie, brush, and forested types. Forests
dominated by aspen and paper birch, with red pine,
white pine, balsam fir, and spruce, occupied remnant

beach ridges to the north and west of Thief Lake.
Prairie, brush-prairie, and oak savanna types occurred
south of the Jake. These types required recurrent fires
to maintain their structure and composition. The
brush-prairie type consisted of an interspersion of
shrub thickets, patches of small trees, and prairie
grasses. Marschner (1930) described the upland
prairies in this area as tall grass prairies, with big
bluestem, little bluestem, and Indian grass as the
dominant plant species. The oak savanna type was
transitional between the brush-prairie and other forest
types. It consisted of prairie grasses and widely
spaced oak trees.

Settlement altered the original vegetation of the
area. Larger trees, especially red and white pine, were
harvested for sawtimber. Land was cleared and
cultivated. As fire prevention and suppression in-
creased, fire-maintained plant communities, such as
the prairies and oak savanna types, were gradually
replaced by less fire-tolerant forest types.

Present vegetation on the Thief Lake WMA was
mapped from two sets of aerial photographs, black
and white from 1966 and color infrared slides taken in
1978 (Figure 3). Vegetation types were classified ac-
cording to the dominant species. Stands of vegetation
as small as 10 acres were mapped. Species composi-
tion and dominance in the various communities were
determined from previous vegetation studies and by
groundchecking. Wetlands were classified using
criteria modified from Steward and Kantrud (1971) and
Cowardin and Johnson (1973). Additional information
on wetland plant species composition was obtained
from Minnesota DNR Game Lake Surveys. A brief
description of the vegetation types including dominant
species and successional trends is given in sufficient
detail for typical management operations. Descriptions
of succession generally follow Curtis (1959). Names of
plants follow Gleason and Cronquist (1963). A com-
plete list of plant species mentioned in the text is found
in Appendix B. Acreage of each vegetation type is
listed in Appendix C.

ASPEN. This type has more than 50 percent of the
canopy in aspen. Aspen stands occupy a wide range
of soils and forest sites. Stand distribution generally

Table 3. Chemistry of surface water samples from the Thief Lake WMA, 1978.

Moose River

Thief River County Road Courty Road
Below Dam 131 Bridge 1 Bridge
Parameters' July October July October July October
Sulfate 27.0 67.0 5.0 60.0 5.0 40.0
Total Phosphorous < 0.050 0.108 < 0.050 0.114 < 0.050 0.108
Soluble Phosphorus < 0.010 < 0.010 0.015 0.020 0.041 0.010
Chloride 3.9 5.4 3.0 5.2 3.1 5.2
Nitrogen )
Ammonia 0.025 < 0.025 0.026 0.026 0.027 < 0.025
Nitrite < 0.001 <'0.001 < 0.001 0.002 0.004 0.001
Nitrate < 0.050 0.067 < 0.050 0.067 0.061 0.187
Total Kjeldahl 1.67 1.60 1.97 1.40 1.93 1.11
Total Alkalinity? 88.0 155.0 215.0 230.0 258.0 245.0
pH } 9.10 8.20 8.05 7.80 8.00 7.90
Conductivity® 235.0 310.0 388.0 420.0 458.0 430.0

il
ey

t Measurements in parts per million (ppm) except pH and conductivity.
2 Expressed as ppm of calcium carbonate (CaCOg).
3 |n micro-mohs.
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reflects past disturbances such as fire, logging, or
wind damage (Hanson et al. 1974). Trembling aspen
is the primary aspen species, but balsam poplar also
occurs, especially on stream margins, ditch spoil
banks, and other wet areas. Paper birch, green and
black ash, balsam fir, and white spruce are common
associates. Prominent understory species include
American and beaked hazel, juneberry, round-
leafed and red-osier dogwood, chokecherry, and
mountain maple. Bracken fern, wild sarsaparilla,
meadow rue, dogbane, hog-peanut, poison ivy, and
baneberry are common groundlayer species.

Aspen is a short-lived, pioneer species which
reproduces vigorously by root suckering following
disturbances. Aspen, however, cannot reproduce
successfully under shade, and, if undisturbed, aspen
stands will begin to deteriorate after 60 to 80 years
on the best sites. On drier sites, aspen is followed by
oaks or red maple. On moist, fertile soils, aspen is
succeeded by balsam fir or white spruce, and on
wetter sites by balsam fir, black spruce, or white
cedar (Ohmann et al. 1978). Many of the aspen
stands along the Randeen Ridge on the WMA are
over-mature and are being replaced by white spruce
and balsam fir.

BUR OAK/UPLAND BRUSH. This type presently
occurs on well-drained, sandy soils on remnant
beach ridges. These areas were originally oak
savanna. Bur oak was the dominant tree species,
although white oak and black oak were also present.
The oak savanna was maintained by recurrent
wildfires. The exclusion of fires after settlement
favored an increase in woody species. Present
stands include a higher number of oak and aspen
trees and have a well developed shrub understory
which includes American and beaked hazel,
chokecherry, juneberry, and arrow-wood.

In the absence of disturbance, an oak forest will
develop (Curtis 1959). Bur oak, which does not
reproduce well in shade, will eventually be replaced
by shade-tolerant trees. Periodic fires would reduce
the shrub understory and favor grasses and the fire-
resistant bur oaks.

MIXED DECIDUOUS/CONIFEROUS. This upland
type is a mixture of trembling aspen, balsam poplar,
paper birch, black ash, white spruce, and balsam fir.
Aspen is generally the most abundant overstory
species, but in certain stands the frequency of
spruce and balsam fir may approach or exceed
aspen. Understory shrub and ground cover species
composition is similar to the aspen type.

Without disturbance, succession will favor the
replacement of the shade-intolerant, short-lived
species such as aspen and birch by shade-tolerant
species such as white spruce and balsam fir. On wet-
ter sites, black ash and black spruce will eventually
dominate.

. BOTTOMLAND HARDWOOD. The bottomland
hardwood type occurs on poorly drained and
periodically flooded mineral soils. This type is found
along portions of the Thief and Moose Rivers as well
as adjacent to wetlands. American elm, black and
green ash, boxelder, balsam poplar, and willow are
the dominant tree species. Common understory
vegetation includes red-osier dogwood, willow, and
raspberry. Ground cover is dominated by species
such as stinging nettle, dodder, and wild cucumber.

The major dominants of this type are capable of
self-regeneration and form a relatively stable com-
munity (Curtis 1959). Changes resulting in drier soil
conditions would favor the invasion of more mesic
species such as oaks, aspen, and paper birch.

CLEARED/ASPEN-BRUSH. This type includes
areas cleared with a bulldozer to provide felled
browse for deer during winter and to promote the
regeneration of browse species. Clearing occurred
mostly in mature aspen stands. Aspen is generally
the dominant regenerating species, but willow may
be common on wetter sites. |f undisturbed, these
areas will develop into aspen stands.

WHITE SPRUCE/BALSAM FIR. This type occurs
as small stands on upland sites. White spruce and
balsam fir are the dominant tree species, but aspen
and paper birch are common associates. Understory
shrub and ground cover species composition is
similar to the aspen and mixed
deciduous/coniferous types.

The spruce-fir forest is considered the climax

and balsam fir are shade-tolerant and are capable of
self-regeneration. Both species are susceptible to
fire, high winds, and spruce budworm infestations.
Openings created by disturbances may be replaced
directly by spruce-fir or may have an intermediate
and short-lived stage of aspen and birch (Curtis
1959). Many mature aspen stands on the manage-
ment area have developed a spruce-fir understory,
which will eventually dominate the stand as the
aspen dies off.

PINE PLANTATION. Pine plantations occur on
cutover upland sites and old fields. Red pine and
white spruce are the most commonly planted
species. On older sites, the dense overstory canopy
limits understory growth.

OLD FIELD. Old fields include cropland and hay
fields which have not been used for several years.
Vegetation on these sites varies with the soil
moisture conditions and the length of time since
cultivation. Drier sites are dominated by species
such as brome grass, quack grass, goldenrod, and
ragweed. On wetter areas, common plants include
bluejoint, reed canary grass, sedges, and others
similar to the lowland brush type.

These sites will eventually be invaded by woody
species unless they are periodically mowed, burned,
or cultivated. Drier sites will become aspen, while
wetter areas will develop into lowland brush.

AGRICULTURAL FIELDS. This type includes
fields activity farmed for oats, wheat, flax, barley,
and hay and areas used for pasture and summer
fallow. In 1979, 535 acres of cropland and 239 acres
of pasture and summer fallow were leased to local
farmers. In addition, 450 acres were farmed by WMA
personnel.

BLACK SPRUCE/TAMARACK. These lowland
conifers are found on poorly drained peat soils.
Species composition varies from pure stands to
mixed associations. Common understory species in-
clude willow, red-osier and round-leafed dogwood,
raspberry, bog birch, and alder. Ground cover con-
sists of sphagnum moss or a combination of sedges
and grasses. Ericaceous shrubs such as labrador
tea, bog-rosemary, and leatherleaf are also com-
mon.

If undisturbed, this community can be long-lived.
However, white cedar may eventually replace these
conifers on some sites. Black spruce is highly
susceptible to dwarf mistletoe infestations. Spruce-
tamarack stands are also vulnerable to fire and high
winds. Repeated severe fires will convert this type to
sedge meadow. Openings created by smaller distur-
bances will allow brush growth, and eventually
spruce-tamarack regeneration.

Vegetation on the Thief Lake WMA consists of a
mixture of forests, cropland, old fields, and
wetlands.

forest type over much of the region occupied by
aspen and birch (Ohmann et al. 1978). White spruce
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WHITE CEDAR. Stands dominated by white cedar
are generally found along peatland margins,
downslope from mineral soils. This type often
merges with mixed coniferous-deciduous forests on
adjacent mineral soils and black spruce and
tamarack stands on peat soils (Heinseiman 1970).
Understory shrub and ground cover species com-
position is similar to the black spruce-tamarack
type. The closed canopy, however, limits understory
growth.

White cedar’s shade-tolerance and vegetative
reproduction tend to maintain stands for extremely
long periods. Fires or flooding retard succession
temporarily. Changes leading to drier conditions will
allow the invasion of deciduous trees, such as black
ash and aspen (Curtis 1959). Intensive browsing by
wintering deer may destroy all vegetative reproduc-
tion, interfering with stand maintenance.

LOWLAND BRUSH. The lowland brush type oc-
curs on waterlogged peat having standing water dur-
ing part of the growing season. Alders and willows
are the dominant shrub species, forming a dense
thicket from 6 to 15 feet high. Bog birch and red-
osier dogwood may also be present. Ground cover
includes several kinds of sedges, reed canary grass,
water-horehound, and water hemlock.

In the absence of major disturbances, this type
may persist for long periods. Black spruce and
tamarack invade these sites very slowly because of
the dense shrub canopy. Repeated, severe fires
could cause the reversion to a grass and sedge
community.

SHRUB BOG (TYPE XIil). This type occurs on
saturated peat soils peripheral to spruce-tamarack
stands. Low-growing ericaceous shrubs including
labrador tea, blueberry, cranberry, bog-rosemary,
and bog-laurel are the major plants. Ground cover
consists of an almost continuous blanket of
sphagnum moss.

Periodic fires will perpetuate the shrub bog type. If
protected from fire, this community will eventually be
replaced by lowland brush or black spruce-
tamarack types.

TEMPORARY WETLAND (TYPE Il). Temporary
wetlands occur on sites where shallow water stands
for only a few weeks during the
spring and following summer floods. Soils are
saturated with water to within a few inches of the sur-
face throughout all but the driest growing seasons.
Cattails and common reed occur in the wetter areas.
Species found in somewhat drier areas include
sedges, reed canary grass, water hemlock, swamp
milkweed, water-horehound, and blue flag. Scat-
tered willows, alders, and red-osier dogwood may
be present.

In the absence of fire and other disturbances,
alder, willow, and red-osier dogwood will invade
these wetlands, creating a dense shrub thicket.
Eventually, tamarack and black spruce may become
established.

SEASONAL WETLAND (TYPE 1li). This wetland
has water depths up to 30 inches in the spring, but
the standing water disappears by mid to late sum-
mer in many years. Cattails predominate in many
such wetlands, sometimes interspersed with com-
mon reed. Other emergents include hardstem and
softstem bulrush, sedges, and willows. Sub-
mergents, including water milfoil, coontail, and blad-
derwort, are found in areas having deeper, more
open water.

SEMI-PERMANENT WETLAND (TYPE IV). This
type of marsh has water depths up to five feet and
contains surface water throughout the entire grow-
ing season. Species composition is influenced by
water depth, seasonal water level fluctuations, and
water chemistry. Type IV wetlands include Thief
Lake and the deeper potholes on the WMA.

Common emergents found in this type include
cattail, common reed, hardstem bulrush, and, in
shallower water, arrow-head, water-plantian,
sedges, willows, and alders. Common submergents
include water milfoil, musk grass, bladderwort, and
several species of pondweed (Minnesota Conserva-
tion Department 1964).

Vegetation on wetland sites depends on the
depth, permanence, and chemistry of the water; on
soil types; and on the degree of disturbance, usually
fires. If a semi-permanent wetland was undisturbed
over long periods (thousands of years), it would suc-

finally to a lowland forest of spruce, tamarack, or
white cedar. Sufficiently increased water depth and
permanence will set back succession.

Birds. The Thief Lake WMA'’s diverse vegetation at-
tracts a large variety and number of birds. A list of bird
species known to occur or probably occurring on or
near the unit was compiled by comparing lists from
Robert Janssen of the Minnesota Ornithologists’
Union, the Agassiz National Wildlife Refuge, and DNR
personne! with species lists and accounts available in
the literature (Table 4). The estimates of abundance
are related to both the number and visibility of each
species. Many species, especially migrants, may be
uncommon or rare because preferred habitat on the
area may be lacking or because the unit lies near the
normal limit of a species’ range.

Most bird species found on the area probably oc-
curred before settlement. However, man’s activities
have altered the relative abundance of some species
and have caused the introduction, extirpation, or range
expansion of other species. As settiement progressed,
species able to utilize man-aitered habitats increased;
some birds requiring specialized habitats decreased.

Prior to 1890, greater sandhill cranes were common
summer residents in Marshall County (Roberts 1936).
A drastic decline in crane numbers, however, occurred
as settlement progressed. During this period, large
numbers of cranes were harvested and critical wetland
habitat was drained for agriculture. A gradual recovery
has occurred in Minnesota in recent years, and the
species was removed from the U.S. Fish and Wildlife
Service “Endangered List” in 1973 (U.S. Department of
the Interior 1974). The largest concentration of
breeding sandhill cranes in the state occurs in the
northwest region, including Beltrami, Lake of the
Woods, Marshall, Kittson, Pennington, Polk, and
Roseau Counties (Henderson 1978). At least five pairs
of cranes nest on the management area.

Prior to drainage, Thief Lake was a prime waterfowl
area. After a visitin 1901, Roberts (1936) reported that
“thousands of ducks and some Canada geese were
nesting at that time in that paradise for waterfowl.”

The woodcock, a popular game bird species, com-

ceed by sedimentation through the seasonal and
monly nests on the management area.

temporary wetland phases to lowland brush and




Table 4. Bird species and their relative abundance in the Thief Lake WMA vicinity.

Common Name

Permanent

Resident MigrantResident Resident

Summer Winter

Common Name

Permanent

Summer Winter

Resident MigrantResident Resident

Common Loon
Red-necked Grebe
Horned Grebe
Eared Grebe
Western Grebe

Pied-billed Grebe
White Pelican

Double-crested Cormorant

Great Blue Heron
Green Heron

Cattle Egret
Great Egret

Black-crowned Night Heron

Least Bittern
American Bittern

Whistling Swan!
*Canada Goose
*White-fronted Goose
*Snow Goose
*Mallard

*Black Duck
*Gadwall

*Pintail
*Green-winged Teal
*Blue-winged Teal

*American Wigeon
*Northern Shoveler
*Wood Duck
*Redhead
*Ring-necked Duck

*Canvasback
*Greater Scaup
*Lesser Scaup
*Common Goldeneye
*Bufflehead

*Oldsquaw
*White-winged Scoter
*Black Scoter

*Ruddy Duck
*Hooded Merganser

*Common Merganser
*Red-breasted Merganser
Turkey Vulture
Goshawk
Sharp-shinned Hawk

Cooper's Hawk
Red-tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk
Swainson’s Hawk

Rough-legged Hawk
Golden Eagle

Bald Eagle

Marsh Hawk

Osprey

Peregrine Falcon

Merlin

American Kestrel
*Ruffed Grouse
*Sharp-tailed Grouse

*Gray Partridge
Sandhill Crane!
King Rail

*Virginia Rail

*Sora

Common Gallinule
*American Coot

Semipalmated Plover

Killdeer

American Golden Plover

Black-bellied Plover
Ruddy Turnstone
*American Woodcock
*Common Snipe
Whimbrel

Upland Sandpiper
Spotted Sandpiper
Solitary Sandpiper
Greater Yellowlegs
Lesser Yellowlegs

Willet

Red Knot

Pectoral Sandpiper
White-rumped Sandpiper
Baird's Sandpiper

Least Sandpiper

Dunlin

Semipalmated Sandpiper
Western Sandpiper
Sanderling
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Short-billed Dowitcher
Long-billed Dowitcher
Stilt Sandpiper
Buff-breasted Sandpiper
Marbled Godwit

Hudsonian Godwit
American Avocet
Wilson's Phalarope
Northern Phalarope
Herring Guill

Ring-billed Gull
Franklin's Gull
Bonaparte's Gull
Forster's Tern
Common Tern

Caspian Tern

Black Tern

Rock Dove
Mourning Dove
Yellow-billed Cuckoo

Black-billed Cuckoo
Screech Owl

Great Horned Owl
Snowy Owl

Hawk Owi

Barred Owl
Great Gray Owl
Long-eared Owl
Short-eared Owl
Boreal Owl

Saw-whet Owl
Whip-poor-will
Common Nighthawk
Chimney Swift

Ruby-throated Hummingbird

Belted Kingfisher
Common Flicker

Pileated Woodpecker
Red-headed Woodpecker
Yeliow-bellied Sapsucker

Hairy Woodpecker
Downy Woodpecker
Black-backed 3-toed
Woodpecker
Eastern Kingbird
Western Kingbird

Great Crested Flycatcher
Eastern Phoebe
Yellow-bellied Flycather
Acadian Flycatcher
Alder Flycatcher

Least Flycatcher
Eastern Wood Pewee
Olive-sided Flycatcher
Horned Lark

Tree Swallow

Bank Swallow
Rough-winged Swallow
Barn Swallow

Cliff Swallow

Purple Martin

Gray Jay

Blue Jay
Black-billed Magpie
Common Raven
Common Crow

Black-capped Chickadee
Boreal Chickadee
White-breasted Nuthatch
Red-breasted Nuthatch
Brown Creeper

House Wren
Winter Wren
Long-billed Marsh Wren
Short-billed Marsh Wren
Mockingbird s

Gray Catbird
Brown Thrasher
American Robin
Wood Thrush
Hermit Thrush

Swainson's Thrush
Gray-cheeked Thrush
Veery

Eastern Bluebird
Golden-crowned Kinglet

Ruby-crowned Kinglet
Water Pipit

Bohemian Waxwing
Cedar Waxwing
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Table 4 (continued)

Permanent Summer Winter

Common Name Resident MigrantResident Resident

Permanent Summer Winter

Common Name Resident MigrantResident Resident

Northern Shrike u/c u/c
Loggerhead Shrike VR

Starling A

Yeliow-throated Vireo U U
Solitary Vireo U U
Red-eyed Vireo c/U c/V
Philadelphia Vireo U

Warbling Vireo u/Cc u/c
Black-and-white Warbler U U
Prothonotary Warbler VR
Golden-winged Warbler VR

Tennessee Warbler C (o]
Orange-crowned Warbler U

Nashville Warbler C Cc
Northern Parula R

Yellow Warbler C C
Magnolia Warbler U U
Cape May Warbler U U
Yellow-rumped Warbler C/A C/A
Black-throated Green Warbler U U
Blackburnian Warbler U/R U/R
Chestnut-sided Warbler [e7]V] C/VU
Bay-breasted Warbler U U
Blackpoll Warbler u/C

Pine Warbler R R
Paim Warbler c/u c/u
Ovenbird C/U c/u
Northern Waterthrush U

Connecticut Warbler U/R U/R
Mourning Warbler U u/c
Common Yellowthroat o] [¢]
Wilson's Warbler U

Canada Warbler U U
American Redstart V] U
House Sparrow A

Boblink (o] C
Eastern Meadowlark 8] U
Western Meadowlark A/C A/C
Yellowheaded Blackbird A/C A/C

Red-winged Blackbird A/C A/C

Orchard Oriole R

Northern Oriole C o]

Rusty Blackbird C

Brewer's Blackbird C [¢]

Common Grackle A A
Brown-headed Cowbird A/C A/C

Scarlet Tanager U/R U/R
Rose-breasted Grosbeak C C

Indigo Bunting c/u c/u

Evening Grosbeak \
Purple Finch C/U C/uU Cc/u
Pine Grosbeak \ Vv
Hoary Redpol! U U
Common Redpoll A/C A/C
Pine Siskin c/VU

American Goldfinch C C

Red Crossbill \
White-winged Crossbill v
Rufous-sided Towhee U/R U/R

Savannah Sparrow A/C A/C
Grasshopper Sparrow U/R U/R

Le Conte's Sparrow U U

Sharp-tailed Sparrow U U

Vesper Sparrow Cc/U C/uU

Dark-eyed Junco A/C

Tree Sparrow A/C A/C
Chipping Sparrow c/u C/uU
Clay-colored Sparrow C (o]

Field Sparrow VR

Harris’ Sparrow C/U

White-crowned Sparrow C/U

White-throated Sparrow o] [¢]

Fox Sparrow %

Lincoln’s Sparrow U

Swamp Sparrow Cc c

Song Sparrow A/C A/C

Lapiand Longspur Cc/U

Snow Bunting A/C A/C

* Species with Minnesota hunting seasons.
1 Protected in Minnesota but hunted in other states.

A = abundant, C = common, U = uncommon, R = rare, VR = very rare, V = variable, may be locally common in some years and absent in others.

Canvasbacks and redheads were reported to be com-
mon breeding birds on Thief and Mud Lakes. Reports
of market hunters shooting a “wagonload” of ducks in
one day were not uncommon (Solum 1976). Drainage
of the lake in 1916 virtually destroyed the area for
waterfowl. Waterfowl returned to Thief Lake after its
restoration in the 1930's, but never in the numbers that
occurred prior to drainage.

Of the 257 species that may occur on the manage-
ment area (Table 4), 151 are permanent or summer
residents and commonly nest on the area. Fall and
spring migrants account for 87 species and 19 occur
as winter residents.

Thirty-four bird species, protected under Minnesota
Statutes, Sec. 100.27 (1978), may be taken only during
authorized hunting seasons. All other species, except
house sparrows, starlings, and rock doves, are
protected by state or federal laws and have no open
season in Minnesota. Among the game birds found on
the management area are 26 species of waterfowl; 16
of these commonly nest on the area. Other resident
birds associated with wetlands include the American
coot, sora, Virginia rail, and the common snipe. .

Four species of upland game birds occur on the
management area. Ruffed grouse, sharp-tailed
grouse, and gray or Hungarian partridge are perma-
nent residents, while the woodcock is a summer resi-
dent. Woodcock and ruffed grouse are found mainly in
the forested areas, while sharp-tailed grouse and gray
partridge occur in more open areas such as
grasslands, brushy areas, and croplands. Each spring,
ruffed grouse drumming is recorded along established
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routes to provide an index to population levels (Table
5). Grouse numbers on the management area have
generally been below the averages for northwestern
and northcentral Minnesota. Surveys to estimate
woodcock, sharp-tailed grouse, and gray partridge
population levels are not conducted on the unit.
However, two to three sharp-tailed grouse dancing
grounds are located on the management area, four to
six on the west supplement, and two to three on the
northeast supplement. _

Thief Lake is an important stopping place for water-
fowl in migration. The mallard is the most abundant
migrant species. Counts of peak mallard populations
on the area ranged from 4,000 to 13,000 between 1975
and 1978. Duck species most commonly taken by
hunters from 1968 to 1979 were: mallard, lesser scaup,
ring-necked duck, redhead, blue-winged teal, wigeon,
and gadwall.

Waterfowl production on the WMA is determined by
aerial and roadside counts of breeding pairs. Breeding
pair counts conducted by DNR personnel from 1950 to
1979 indicate that mallards, blue-winged teal, and
ring-necked ducks were the most abundant breeding
ducks. The estimated breeding population on the
management area is between 1,000 and 3,000 pairs.

Beginning in 1959, giant Canada geese were
transferred to Thief Lake from the Carlos Avery Game
Farm to reestablish a resident flock and to attract
migrating geese. From 1959 to 1961, a total of 192
goslings were wing-clipped and released in an en-
closure constructed near the WMA headquarters. The
birds were held until after their first breeding season




Table 5. Average number of ruffed grouse drums per stop for the Thief Lake WMA,
northwestern Minnesota, and northcentral Minnesota, 1968 - 1979.

Year Thief Lake WMA Northwestern Minnesota’ Northcentral Minnesota
1968 0.40 — 2.60
1969 2.40 —_ 2.80
1970 1.30 —_ 3.10
1971 0.70 — 3.30
1972 1.90 —_ 3.40
1973 0.10 1.30 1.30
1974 0.30 0.80 1.10
1975 0.90 1.30 1.40
1976 0.60 0.80 1.50
1977 0.40 1.00 1.60
1978 0.80 1.90 2.40
1979 2.60 1.68 2.24

1 Includes the Thief Lake WMA.
Source: Minnesota DNR, Section of Wildlife.

and then were allowed to fly free along with their
progeny. Currently, a resident flock of about 30 pairs
produces about 75 fledged young per year, and the fall
population is approximately 150 geese (Table 6).

The number of fall migrating geese using the
management area peaked in 1969 at 20,000 birds. The
peak population in 1979 was 9,000 birds (Table 6). The
first geese usually arrive in early to mid-September,
with numbers building to a peak in late September or
early October. Total Canada goose use-day estimates
fluctuated from 97,200 in 1974 to 432,600 in 1972
(Table 6). One goose use-day is one goose present for
one day. It is estimated that between 160 and 2,200
Canada geese have been harvested annually between
1970 and 1979.

The Canada geese that use the WMA during migra-

tion are mostly from the Eastern Prairie Population,
which nests near the southwestern shore of Hudson
Bay and winters in Missouri (Bellrose 1976). The
Canada geese at Thief Lake are primarily of three sub-
species. In 1979, subspecies were harvested in ap-
proximately the following proportions: 84 percent
medium-sized Canada geese (“Todd’s” or “interior”), 7
percent giant Canada geese (“maxima”), and 9 per-
cent small Canada geese (“Richardson’s”).

Snow geese also stop at the area during spring and
fall migrations. Peak numbers in spring are usually
less than 100 and fall peaks in recent years have
ranged from 400 in 1977 to 4,000 in 1979.

The management area is also important for a variety
of nongame birds. Migrating and resident shorebirds
are commonly observed in the wetlands. White

Table 6. Estimated Canada goose numbers, production, use, and harvest at the Thief Lake WMA,

1969-1979.
Resident Peak Fall
Spring Breeding Production Migrant Goose Use-

Year Population Pairs (Goslings) Population days’ Harvest
1969 — — 100 20,000 —_ —_
1970 _— — 125 12,000 — 341
1971 — — ~ 200 — — 160
1972 — 75 100 12,000 432,200 910
1973 220 60 75-100 10,000 256,611 1,400
1974 220 50 100 10,000 97,200 1,230
1975 — 40 75 16,000 361,126 2,187
1976 200 30 50 6,700 136,306 207
1977 200 25 35 13,000 260,200 1,230
1978 150 30 75 10,000 213,750 1,250
1979 — 20 50 9,000 162,750 1,520

" One goose use-day is the presence of one goose for one day.

15



pelicans are observed on Thief Lake during spring and
fall migrations. Abandoned cropland and agricultural
fields provide habitat for such species as the mourning
dove, rock dove, horned lark, western meadowlark,
bobolink, and savannah sparrow. Wood warblers,
flycatchers, vireos, woodpeckers, and thrushes occur
in the forests. Twenty-five species of migrant and resi-
dent raptors may occur on the area. The red-tailed
hawk, broad-winged hawk, American kestrel, and
great horned owl are the most common resident rap-
tors. Bald and golden eagles are commonly observed
during spring and fall, but probably do not nest in the
area. Nongame birds are most abundant during the fall
and spring migrations.

Mammals. Most mammals found in the vicinity to-
day were present during presettlement times. As set-
tlement progressed, habitat destruction and uncon-
trolled hunting and trapping resuited in the decimation
and, in some cases, the elimination of several larger
mammals from the area. The historical distribution of
small, inconspicuous species is unknown. Even today
the occurrence of some species has not been verified
on or near the management area.

Elk originally occupied much of the prairie and open
woodland in Minnesota. As settlement expanded dur-
ing the late nineteenth century, the elk population
declined drastically, and, by 1900, elk has disappeared
from the state. Reintroduction efforts begin in 1913,

when 56 animals were obtained from Wyoming and .

released into a 700-acre enclosure in ltasca State
Park. Between 1914 and 1934, surplus animals were
released in various state parks and the Superior
National Forest. In 1934, the remaining 27 animals
were released in the Beltrami Island area, north of Up-
per Red Lake (Gunderson and Beer 1953). By 1940,
the herd had expanded to about 100 animals and
ranged in portions of Lake of the Woods, Beltrami, and
Roseau Counties. Only about 20 elk currently remain,
primarily in a 4-township area in eastern Marshall and
western Beltrami Counties which includes a portion of
the Thief Lake WMA.

Woodland caribou were once found over much of
northern Minnesota but by the 1930’s had been
reduced to a small remnant herd in the Red Lake bog,
north of Upper Red Lake. In 1938, 10 caribou from
Canada were released in the bog in an attempt to
replenish the herd. This effort failed and there have
been no reports of caribou in the area since 1943
(Gunderson and Beer 1953).

Moose were probably common in this region during
presettlement times. Settlement resulted in drainage,
land clearing, and unregulated hunting, which by the
1620’s had nearly eliminated the moose. Much of this
farmland was abandoned during the 1930’s and
reverted back to brushland and forests. In addition,
moose were protected between 1922 and 1970. As a
result, the moose population has expanded during the
past 40 years (Phillips et al. 1973). A regulated harvest
has been in effect in alternate years since 1971. Recen-
tly, however, land clearing has intensified, resulting in
a reduction of habitat and a gradual decline in moose
numbers.

White-tailed deer were probably uncommon in the
prairie-forest transition zone at settlement. Deer num-
bers increased somewhat after settlement, then in-
creased even more with greater protection after the
1930’s. Deer are near the northern limit of their range
here, and populations may be severely reduced by
hard winters. Declining habitat has also recently
caused a gradual population decline.

16

Mammal species present on the management area
were determined from information supplied by Bemidiji
State University and Minnesota DNR, Section of
Wildlife records and personnel (Table 7). Forty-three
mammal species occur on or near the management
area. An additional 13 species possibly occur, but no
positive evidence is available. Mule deer have been
recorded in Marshall County but only as rare or tran-
sient visitors.

Eighteen of these 57 mammal species are protected
under Minnesota Statutes, Sec. 100.27 (1978) and may
be taken only during authorized hunting or trapping
seasons. The gray wolf (eastern timber wolf) and elk
are afforded special protection by state or federal laws
and have no open season in Minnesota. The remaining
species are unprotected by Minnesota laws. Two of
these, the coyote and striped skunk, are trapped for
their fur. On wildlife management areas, however, un-
protected wild animals may be taken only from Sep-
tember 1 through the last day of February.

The gray wolf in Minnesota is classified by the U.S.
Fish and Wildlife Service as a threatened species. A

Table 7. Mammais occurring in the Thief Lake

WMA vicinity."

Masked shrew
Water shrew
Arctic shrew
Pygmy shrew
Short-tailed shrew

Star-nosed mole
Little brown myotis
Silver-haired bat?
Big brown bat

Red bat

Hoary bat

*Eastern cottontail?
*Snowshoe hare
*White-tailed jack rabbit
Eastern chipmunk

Least chipmunk?

Woodchuck

Thirteen-lined ground
squirrel

Franklin’s ground squirrel

*Gray squirrel

*Fox squirrel?

Red squirrel

Northern flying squirrel
Northern pocket gopher?
Plains pocket gopher?

*Beaver
Deer mouse
White-footed mouse
Southern red-backed vole
Meadow vole

*Muskrat

Southern bog lemming?
Northern bog lemming?
Norway rat

House mouse

*Meadow jumping mouse
Woodland jumping mouse
Porcupine
Coyote
Gray wolf? (eastern timber

wolf)

*Red fox

*Black bear

*Raccoon

*Fisher

Ermine (short-tailed
weasel)

Least weasel
Long-tailed weasel
*Mink
*Badger
Striped skunk
<

*River otter
*Lynx
*Bobcat
Elk?
Mule deer?

*White-tailed deer
*Moose

* Game species — may be taken only under DNR regulations.
' Names and sequence of mammal species follow Jones et al. 1975.

2 Possible occurrence.

3 Special protection under state or federal laws.

4 Rare or transient occurrence.



White-tailed deer are the most common large mammal on the unit.

few lone or paired wolves occur on the management
area and vicinity at times, but are probably only tran-
sitory and do not establish permanent territories.

White-tailed deer are the most common large mam-
mal on the area. Winter aerial surveys were conducted
in 1975-77 and 1979 to estimate deer population levels
on a 178 square mile area, including the Thief Lake
WMA. The number of observed deer ranged from 90 to
314 animals. When corrected for deer unobserved
because of tree cover, density estimates ranged from 8
to 28 deer per square mile (Table 8). Based on spring
pellet-group counts, density estimates in Lake of the
Weods and northern Beltrami Counties showed a
similar trend (Table 8).

Moose are also common on the management area.
Winter aerial moose surveys have been conducted an-
nually by the Division of Fish and Wildlife since 1962.
Moose numbers have fluctuated but have generalily
remained stable in northwestern Minnesota since
1974-75 (Table 9). No density estimates are available
for the management area.

Muskrat, beaver, mink, snowshoe hare, raccoon,
and red fox are common on the area. Fisher and bob-
cat are occasionally found in the forested areas, an