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EDITORS' FOREWORD

Compiling the proceedings of the Mammalian Ecology
and Habitat Management Symposium has taken longer than
we hoped. Everyone who participated in this effort, how-
ever, did so on a voluntary basis, making time in already
busy schedules to contribute valuable information and
broaden the knowledge of mammalian species in Minnesota.
We are grateful for the interest, help, and cooperation

which made the symposium worthwhile.

The Editors

Adela 5. Elwell
Katharine N. Cram
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PRINCIPLES OF MAMMALIAN ECOLOCY

Richard H. Yahner
Department of Entomology, Fisheries, and Wildlife
University of Minnecota
S5t. Paul, Minnesota 55108

The term ecology is derived from the Greek word "oikes" meaning
house and was first used in 1869 to deseribe the relationships of
organisms to the inorganic and organic environment. A modern defi-
nition of ecology is the scientific study of the interactions of
intrinsic and extrinsic factors that determine spatial dis ributions
and abundance patterns of organisms, populations, or communities in
time and space. In recent years, the field of ecology has hecome
increasingly quantitative, theoretical, and interrelated with other
blological disciplines, such as physiology, genetics, ethology, and
evelution,

The basic problem in ecology is to determine the set of factors
that attribute to temporal and spatial differences (e. g., seasonal,
among habitats) in distribution and abundance. Three major ecological
concepts which are used to solve this problem in mammalian ecology in-
clude mechanisms of population regulation, the theory of island bio-
geography, and the ecological niche. Mammalian populations often
exhibit stable, irruptive, or cyclie growth curves due to species—
specific reproduction potentials. However, population density and
dispersion pattern for a particular species or population may also
be a product of one or more extrinsic and/or intrinsic factors. These
factors include physical and vegetative features of the environment,
food type and availability, predators, competitors, parasites, dis—
eases, and social behavior.

The presence of a mammalian species in a habitat may be to a
large extent the result of dispersal capabilities and characteristics
of that potentially-colonizable habitat. The theory of island bhio-
geography essentially states two things: (1) the number of species
in a habitat is correlated to the size of a habitat and (2) dmmizra-
tion rates and extinction rates of species from "island" habitats are
a function of both the size of a habitat and the distance of that
habitat from similar habitats. The importance of this theory to
mammalian ecology cannot be overemphasized. The availability of
habitat to many species of mammals is declining due te urban sprawl,
argicultural intensification, and other land-use practices. Hence,
suitable habitats often remain only as fragments of "{slands" in the
form of mountaintops, isolated woodlots, reoadsides, and so on. More-—
over, barriers, such as interstate highways, may virtually eliminate
dispersal and subsequent colonization of potential habitats for some
mammalian species. In species requiring large home ranges, fragmenta-
tion of habitats into "islands" may result in local extinction of
populations over time. The theory of island biogeography also gives
valuable information regarding the proper design (shape, size,
degree of isolation) of habitats for mammalian species.



The combination of various extrinsic and intrinsic factors which
determine the dispersion and the abundance of a mammalian species in
a given locality is the ecological niche. Obviously, the ecological
niche for a species can never be measured completely; to accomplish
this, all factors in the environment and the responses by each in-
dividual animal to the factors need to be measurad, However, based
on a knowledge of the natural history of a mammalian specles, factors
that are both bhiologically relevant and interpretable can be quantified
to give important insight into ecological requirements of a species and
its interactions with these of member species in a community.

Population regulation, island biogeography, and the ecological
niche are thrée of many concepts in modern ecology which can be used to
develop and test specific hypotheses to bhatter understand the relation—
ship of mammals to their environment. A thorough knowledge of mammalian
ecology is a necessary prerequisite to proper and effective management
of mammalian species as a natural rescurce.

(]



SMALL MAMMAT, COMMUNITIES AND HABITATS
IN MINNESOTA

Elmer C. Birney
Bell Museum of Natural History
University of Minnesota, Minneapolis, MN 55455

A brief introduction to the concept of community ecology as the
study of interacting populations is presented. Understanding of the
characteristics, potential, and limitations of individuals, popula-
tions, and communities is essential to field biologists studying
small mammal communities. The dynamic nature of our envirooment, in—
cluding daily, seasonal, and long-term changes, results in dynamics
within small mammal communities as each individual endeavors to sur—
vive and eventually to reproduce.

Small mammal assemblages and structural characteristics of their
habits were studied in Minnesota by Kalin (Onpubl. Ph. D. dissert.,
Univ. Minnesota, 160 pp., 1976). Data on small mammal communities
deseribed herein are largely from that source, modified as appropriate
to accommodate findings of our own studies (Birney and Nordguist, Peat
Program Progress Report, Minnesota Department of Natural Resources,
3:14-66, 1979).

Kalin defined 14 community types in the state, but because thres
(road ditch, fence row, cultivated field) result exclusively from
man's activities, only 11 are considered here. Even these are af-—
fected by man's activities, but to one extent or another they occurrsd
naturally before European man began to modify North America. The 11
communities considered may be divided into three subgroups: upland
forests, lowland forests, and nonforested habitats.

Upland forests include deciducus forest (12 species of small
mammals, with the white—footed mouse, FPeromyscus leucopus, being the
most common), woodlot-riparian forest (8 species, with the white—
footed mouse being most common) , coniferous forest (6 species, with
white-footed mouse being most common) , and mixed forest (13 species,
with the woodland form of the deer mouse, P, maniculatus gracilis,
being most common). Lowland forests include deciduous foTest (13
species, with deer mouse and red-backed wvole, Clethrionomys gapperi,
being about equally abundant and most common) , coniferous forest
(4 species, with red squirrel, Tamiasciurus hudsonicus, being most
common). Nonforested habitats include lowland shrub meadow (13
species, with the meadow vole, Microtus pennsylvanicus, being most
common) , lowland shrubless meadow (10 species, with meadow vole be—
ing most common), bog (4 species, with the masked shrew, Sorex
cinereus, being most common), and upland meadow (14 species, with
meadow vole being most common). Upland meadows support the greatest

number of small mammal species, and lowland coniferous forests and
bogs support the fewest.

Kalin captured 23 species of mammals. These are listed sequen-
tially by number of communities in which they occurred {in paren-
theses): red-backed vole (11), short—tailed shrew, Blarina brevicauda
(10) , deer mouse, including both P. maniculatus gracilis and P, s
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bairdii (l0), white-footed mouse (9), masked shrew (9), meadow Jjumping
mouse, Zapus hudsonius (8), star-nosed mole, Condvlura cristata {6},
eastern chipmunk, Tamias striatus (6), red squirrel (6), meadow wvole
(5), arctic shrew, Sorex arcticus (4) s least chipmunk, Eutamias minimus
(4), woodland jumping mouse, Napaeozapus insignis (3), house mouse, Mus
musculus (3), southern bog lemming, Synaptomys cooperi (3), water shrew
Sorex palustris (3), northern flying squirrel, Glaucomys sabrinus {2),
pygmy shrew, Sorex hoyi (2), grasshopper mouse, Unychomys leucogaster
(upland meadow only), thirtesen-lined squirrel, Spermophilus tri-
decemlineatus (upland meadow only), prairie vole, Microtus ochrogaster
(upland meadow only), southern flying squirrel, Glaucomys volans (upland
deciduous forest only), and harvest mouse (upland meadow only). The
plains pocket mouse, Perognathus flavescens, also an upland meadow
species, was not captured either by Kalin or by Birney and Nordquist.

In summary, Minnesota small mammal comminities vary in number of
species from as few as four in lowland coniferous forest and bog
habitats to as many as 14 in upland meadows. The 23 species of small
mammals trapped vary greatly in the breadth of their ecological re-
quirements, with red-backed voles, short-tailed shrews, and deer mice
occurring in most or all habitats, whereas grasshopper mice, thirteen—
lined ground squirrels, prairie voles, southern flying squirrels, and
harvest mice were limited to a single habitat type. Four of these

five species (southern flying squirrel being the exception) weare
found only in upland meadow.




HISTORICAL PERSPECTIVES

Milt Stenlund
Regional Admindistrator, Minnesota DNR

Changes in mammal numbers in the northern forested areas of
Minnesota have been brought about by massive habitat changes which
occurred from 1880 to 1920 due to logging and fires. Much of the
area was changed from "needles" to "leaves" as pine and spruce
were replaced by aspen and birch.

White tailed deer responded positively and peak populations
were reached in the 1930's and 1940's,

With maturing of second growth forest, the "meedle" trees,
especially balsam fir and spruce, are taking over as the climax
forest, with correspondingly decreasing deer numbers. Increased

logging will be beneficial, but an impertant factor of fire will
be lacking.

Original native moose populations were decimated by habitat
changes, hunting, and disease. Static population in the 1930's
and 1940's gradually increased so that hunting was allowed in 1972.
Fresent habitat changes are negatively affecting deer more than
moose, which should hold their own in the immediate future.

_ Native fisher and marten populations also decreased due to
habitat changes and overtrapping. Both mammals were rare in the
1940's. Gradually, they increased so that by 1960 fisher were
observed fairly commonly and marten sign was recorded in Cook
County. Fisher trapping season opened in 1977 and 2,150 were
taken. Present habitat is favorable for both animals.

Timber wolves were exploited until the mid 1950's, when pro-
tective regulations were first established. Bounties were re-
moved in 1965. Wolf populations wvary directly with big game
numbers, primarily deer. Some areas in the BWCA now BUPPOTE N0
deer or wolves in winter. The no fire-no logging edict in the
BWCA will keep wolf and deer numbers at a minimum.

The caribou, along with the moose, was the important big zame
mammal in the early forests. Habitat changes and exploitation
eliminated all native caribou by 1940. Major habitat changes in the
conifer forest have improved chances for re-introduction. Two
proposals are under way for stocking—one in Superior National
Forest and the other in Vovageur National Park.

The beaver was the main attraction for early white explorers.
Exploitation reduced numbers drastically by 1900. Second growth
hardwoods provided excellent habitat and a trapping season openad
again in 1938. Minnesota now harvests 20,000 te 30,000 per vear,
second to Alaska in the United States,



THE DISTRIBUTION OF MAMMALS IN MINNESOTA

Evan B. Hazard
Professor of Biology
Bemidji State University

This paper will discuss some aspects of geographic distribution
in Recent mammals, outline the standard methods for recording and
reporting geographic distribution, consider the problem of what con—
stitutes a valid record of distribution in mammalogy, and report

briefly on the current status of knowledge of the geography of Recent
mammals in the state,

SOME ASPECTS OF DISTRIBUTION. Any species is restricted to a habitat
or range of habitats. The natural or pre-settlement upland habitats
of Minnesota were tall grass prairile, broad-leaved deciduous forest,
negdle-leaved evergreen forest {ztaiﬁa], and wvarious transition
zones between these. Minnesota alse had an abundance of aquatic
habitats: bogs, marshes, swamps, and river bottom forests, People
have variously modified these habitats in the last two centuries,
both in total area cccupied and in species compesition and structure,
These modifications have been detrimental to some native mammals and
beneficial to others. Other speakers in this symposium will con-
sider several examples of such effects, Figure 1 shows the distri-
bution of pre-sertlement vegetation,

Except for dispersing individuals, a species is likely to be
found only in or near particular habitats-—e. g., muskrats {(Ondatra
zibethicus) near still or slowly moving water. Special features of
the habitat will affect the distribution of many mammals. Far example,
common moles (Scalopus agquaticus) are unlikely to inhabit heavy clay
soils. For some species (a. E.» the pygmy shrew, Microsorex hoyi)
the range of acceptable habitats is not well known.

There are two chronological aspects of distribution. The first
is seasonal or annual, and is of greater importance to ornithologists
than to mammalogists. Among our mammals, various bats are the major
migrators, occupying the state, or at least the northern parts of
it, only in the warmer months. The great majority of mammals in
Minnesota remain in a given area throughout the year, although some
(e.g., the woodchuck, Marmota monax) take a seasonally inactive role
by hibernating.

A second chronological aspect of distribution is long-term,
perhaps cyelical, irruptions. Most species fluetuate in population
density. When density is high, individuals often disperse into
atypical habitats, but remain in much the same geographic area. TFor
instance, southern bog lemmings (Synaptomvs cooperi) typically in-
habit wetlands, but, during population surges, they commonly occur
also in nearby uplands. However, widely ranging larger mammals may
mave well outside their usual geographic ranges, especially when
high density is followed by a food shortage. The Canada lynx
(Lynx canadensis) resides today only in the wilder parts of north-
central and northeastern Minnesota. In 1963 and 1973, however, they
showed up as far south as the Twin Cities, probably in response to a
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decline in abundance of their staple food, the snowshoe hare (Lepus
americanus) .

A basic aspect of distribution is geographic location itself,
This can be expressed as latitude and longitude, but is EEEmnnly
stated in terms of political units and subunits. This aspect of dis-
tribution is the one most commonly illustrated in publications on the
mammals of states, provinces, or regions. The basis for such reports
is primarily the collections and written records held and maintained
by museums and other institutions.

RECORDING AND REPORTING DISTRIBUTION. Most of the contiguous United
States, in addition tno being divided into states and counties, has
been divided by the U. S. Geologic Survey into townships, ideally six
miles on a side, which are in turn divided into one-mile sections.
Fipure 2 shows the townships in Minnesota. Bemidji State University's
Bald Eagle Center, the site of this symposium, has this location:
Minnesota, Cass Co., Tewnship 145 North, Ranpe 30 West, Section 1.
(It also spills over inte T, 145 N., R. 29W., Bee. 6.) The "T." and
"R." coordinates are measured from haselines designated by the

U. 8. 6. 8. County courthouses sell maps with these coordinates
clearly marked, and compilations of all 87 Minnesota county maps are
available commercially (Miles and Yeager, 1979). It is useful, 4n
addition to recording the locality by this system, to indicate the
distance by compass directions or along numbered roads from the
nearest community in the same county. (If you have a locatien in
Canada to report, consult a knowledgeable Canadian mammalogist about
the best system to use.)

If a collector has deposited a specimen in a professionally-
curated cellection (which is where most specimens belong), there
should be at least four records for that specimen at that museum or
university. The collector will prepare a label for the specimen and
will also record the data in her field notes, a copy of which will
accompany her specimens when the museum acquires them. The museum
will record the specimen in its accession book and ia its card file.
Each of these records will include the locality where the specimen
was taken, along with other information. The field notes. in addition,
will include a description of the habitat. For example, Miss Diane
Dehart collected a red-backed wole (Clethrionomys gapperi) on 20
Oct. 1973. She subsequently submitted her collection in partial
fulfillment of the requirements for Biology 452 Mammalopy. We as-
signed the specimen (her number 60) our numher BSCVC 4509. (Actually,
this specimen was turned in several years after she collected it.)
Figure 3 illustrates facsimiles of her label, her field notes, and
our specimen card, using current versions of the forms, not those in
use in 1973, A system of this sort facilitates use of speciments for
distributional or other studies.

The detail in which distributional data are published depends
on the level and scope of the publication. In "Mammals of the Eastern
United States" (2d ed., Hamilton and Whitaker, 1979), it would have
been impractical to map the exact locality of each specimen. It has,
however, been customary, in many state mammal surveys (e. g.. Guﬂf
derson and Beer, 1953), to map distributional records to county only.
For Minnesota's larger counties, such records are imprecise; Becker
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Figure 4. Distribution of Sorex arcticus in Minnescta. S0lid circles =
specimens known to tewnship; open circles = other valid township records;
solid triangles = specimens known only to county.

11



Co. is larger than Rhode Island, Beltrami Co. is larger than Delaware,
and 5t. Louis Co. is larger than Connecticut, For a general work on
4 state or small group of states, centering map symhols on town-

ships seems reasonable. Figure 4 shows the known distribution, as of
the late 1970's, of the arctic shrew (Borex arcticus), uging this
system. Unfortunately, many older Minnesota specimens are labelled
simply "Ottertail Co." or "Washington Co."

Additional mapping techniques or appropriate written comments
dre needed to interpret such data. The arctic shrew is a sedentary
mammal, occupying the area illustrated as well as many other townships
where it has not been collected. The Canada lynx is capable of long-
range movements; Twin Cities metro aresg localities indicate tran-
slents, not residents. Richardson's ground squirrel (Spermophilus
richardsenii) is not a wide-ranging species. Its occurrence further
east into our prairie counties over the last decade or so indicates
4 range extension, one that may bode ill for some Minnesota farmers,

WHAT CONSTITUTES A RECORD? My comments so far indicate that a dis—
tributional record is a properly labelled specimen in a collection.
Will anything else do? SJometimes, but not often. We are generally
less willing to accept a sighting of a mammal as a valid record than
competent bird watchers are to accept the sighting of a bird. Most
mammals are not strikingly marked, most are nocturnal and secretive,
and few people are skilled in identification of mammals by sight.
Many small mammals are hard for even experienced mammalogists to -
distinguish as specimens, let alone in the field. It is best to
accept only specimens as valid records for most species.

However, some records not backed up by specimens are useful.
Carrol Henderson, DNR Non-game Supervisor, has reactivated 4 system
of field reports by DNR personnel that has provided many records,
mostly of readily-identified, medium-sized mammals, This nicely
complements our collections, which comprise mostly small species.

He has alsc made available fur buyers' records, which are now being
kept to township rather than only to county. Occasionally, a photo-
graph exists to back up a sight record, for example one of the
pronghorns in Lac Qui Parle Co. (Henderson, 1978).

CURRENT STATUS OF OUR KNOWLEDGE OF MAMMAL DISTRIBUTION. A few years
ago, I made a rough map, based on the data I had then accumulated,

of the number of species known per Minnesota township. Many town-
ships, perhaps half, were blank. Except for Cook Co. (Timm, 1975),
most of the marks on the map were clustered near institutions with
significant collections: the University of Minnesota (Mpls.-St. Paul,
Duluth, and Morris); Bemidii, Mankato, Moorhead, Southwest, and Winona
State Universities; St. John's University and Gustavus Adolphus and
Concordia Colleges; and Itasca State Park. Although the distribution
of mammals is better known today than it was a few decades aga, there
are still large areas, in many parts of the state, that need a closer
loock. There are also species that merit more intensive discri-
butional studv: most of the bats (Birney, 1980), a number of the
microtine rodents (Timm, 1980}, the woodland jumping mouse (Napaeozapus

ingignis), and others.
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LAWS, REGULATIONS, AND PERMITS. Anyone who contemplates collecting
for scientific purposes should find what is legal and what is not be-
fore starting out. It would be well to check with local MDNR per-
sonnel, or the equivalent provineial agency in Canada, in order to

learn what species can be taken, at what seasons, in what areas, and
by what methods.

ACKNOWLEDGEMENTS. The University of Minnesota Press has kindly per-
mitted us to publish Figure 1. It first appeared in "Minnesota Birds:
Where, When, and How Many" (Green and Janssen, 1975), and will appear
In a forthcoming publication by the Press on mammals of Minnesota,
The records on which any consideration of distribution is based are
gathered by professional mammalogists and wildlife biclogists, amateur
naturalists, and many students, generations of them. I am grateful to
all of these. I am particularly grateful to Mrs. Diane Morris,
Curator-Naturalist at BSU, who cooperated in the preparation of Figure
s who prepared the display of skulls and study skins and the blown-up
label for this symposium, and who, in her earlier incarnation as an
undergraduate, made = substantial contribution to the BSU collection
and therefore to mammalogy in Minmesota.
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NONGAME WILDLIFE PROCRAM
1979 SUMMARY

Carrol Henderson, Nongame Supervisor
Department of Natural Resources
5t. Paul, Minnesota 55155

The Department of Natural Resources' nongame wildlife program
for 1979 was characterized by a wide variety of both new and ongoing
dctivities that hopefully benefitted many nongame species.

Funding for this program, now three years old, is derived from
hunting, trapping, and fishing license revenues through the state game
and fish fund. During the past three years, sportsmen have contributed
at least 570,000 for nongame work directly. Another 510,580 was pro-
vided by the United States Fish and Wildlife Service for a bald
eagle study and $1,250 has been donated by sportsmen's clubs and bird
clubs. The Evansville Sportsmen's Club donated $50 for the Erumpeter
swan project, the Willmar Sportsmen's Club donated $600 for the otter
restoration project in southwest Minnesota, and the St. Paul Audubon
Soclety donated $600 for the otter project.

Staff assistance has been provided by Diane Vosick, Betty Kennedy
and Julie Reitter through the Young Adult Conservation Corps Program.
Steve Hennes, a graduate student at the University of Minnesota, is
employed on contract to carry out the bald eagle study. Lisa Hall
from Colerade Mountain College in Colorado worked onm the eagle project
as an intern, and Mary Miller is now working in the nongame program as
an intern from Metropolitan State University. Anita Manders., an intern
with the Minnesota Heritage Program, has also assisted with data analysis.

Nongame species include 490 vertebrates which are not traditionally
hunted or harvested in Minnesota. The nongame program is designed to
carry out data collection and analysis on these species, to assign
priorities to species which require intensified data collection and
research, to plan and implement conservation programs for priority
specles, and to provide nongame data and literature to Individuals
and agencies which need such information.

Priority Species

The state hasg been divided into ten nongame regions, and a list of
priority species has been compiled for each region. These lists were
developed in consultation with authorities throughout Minnesota. These
regional lists are available from the nongame supervisor.

DATA COLLECTION
sandhill Crane Survey

Thirty-seven volunteers submitted 97 sandhill crane cards and
reported seeing a total of 4908 cranes ino 1979. Sightings documented
the presence of at least 60 pairs with 30 young. Land clearing in
northwest Minneseta continues to pose the greatest threat to the
habitat required for this species. A separate report on this survey
will be prepared in early 1980.
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Colonial Waterbird Westing Site Inventory

Nesting locations for 16 species of colonial waterbirds were
checked by volunteers throughout the state. All volunteers weres pro-
vided with standard forms for reporting heronry data. Over 220 nest-
ing sites are now included in this inventory. New heronries located
in 1979 included the Howard Lake heronry in Anoka. This colony in-
cludes about 400 nests of great blue herons, great egrets, and black-
crowned night herons. A new double-crested cormorant colony was
found on south Heron Lake in Jackson County, and new coleonies of
Forster's terns and black-crowned night herons were found on the Coon
Creek Wildlife Management Area in Lyon County. Copies of this in-
ventory will be available in early 1980.

Uncommon Wildlife Reports

There were 170 volunteers who contributed 569 repoIts on uncommon
wildlife in 1979. Many of these reports represent new county records
for species whose ranges need better documentation. Other records give
the detalls for occurrences of rare speclies such as the great gray owl,
merlin, bobwhite, burrowing owl, blue racer, and mule deer. This data
is compiled by county and species to facilitate data retrieval., The in-
formation accumulated by this volunteer program has made a substantial
contribution to our knowledge of nongame wildlife in Minnescta. It is
also an indication of the broad public support being provided to the
nongame program,

Common Loon Survey

A new effort began in 1979 with a volunteer survey of common loons.
By the end of the year, 255 observations had reported B57 loons. This
is undoubtedly just a small portion of the total number of loons bread—
ing in the state. Of the total number of loons observed, at least 240
pairs were seen with 215 young, and the remainder were apparently non-
breeders. This effort will be intensified in 1980. A summary of the
loon records will be availahle in 1980.

Breeding Bird Survey

The Tnited States Department of Interior anniually sponsors a
nationwide June breeding bird survey that includes 52 random 25-mile
routes Iin Minnesota. Im 1978 and 1979, Robert Janssen of the Minnesota
Ornithologists Union coordinated the survey and 47 routes were run each
year. The nongame supervisor helped find volunteers for the routes and
has compiled the resulting data for about 170 nongame bird species. The
results will be published in 1980 in a report entitled "Minnesota Birds:
A (uantitative Assessment of Distribution, Relative Abundance, and
Diversity, 1975-1979."

SPECIAL PROJECTS

Bald Fagle Research on Lead Poisoning

Bald eagle research on the potential for lead poisoning at the Lae
qui Parle Wildlife Refuge continued in 1979. In 1978, four bald eagles
were captured. X-rays and blood samples were taken. In 1979, nine
more eagles were captured. About 450 dead Canada geese and 100 mallards
have also been picked up for lead analysis. Some of the waterfowl being
eaten by eagles at Lac qui Parls contain toxic lead shot and this in
turn can create lead poisoning in the eagles. Steve Hennes, a Uni-
versity of Minnesota graduate student, is doing the research under the

15



supervision of Dr. Dan Frenzel. The project is &lsp being co-

ordinated with Drs. Gary Duke and Pat Redig of the School of Veteri-
nary Medicine of the University of Minnesota,

As a result of this study, the MDNR has anncunced that steel
shot will be required for waterfowl hunting in the Lac qui Parle
goose zone in 1980.

Bald Eagle Restoration in New York

Through coordination with the U. §. Fish and Wildlife Service and
the New York Department of Environmental Conservation, four 8- to G—week—
old eaglets were provided to New York for rearing and subsequent release.
That state is down to one nesting pair, and this project is part of a
restoration effort for bald eagles in the northeastern United States.

Hearding Island WMA

Hearding Island has now been designated as a Wildlife Management
Area. 1t is the first to be designated primarily for NONgame purposes.
Last summer the island was poste || yind vegetation was cleared on the
area selected as a potential colony site for common terns and piping

plovers. The project is being carried out by the Area Wildlife Manager
(AWM) LeRoy Angell,

Prairie Chicken Restoration at Lac qui Parle WMA

On September 27, 1979, 29 prairie chickens were released to augment
the release of 34 chickens in 1977. On January 6, 1979, two prairie
chickens were seen on the Chippewa Prairie near the 1977 release area.
Repeated sightings of up to four birds, including booming cocks, were
seen on the Chippewa Prairie during the spring of 1979. Prescribed
burning on the Chippewa Prairie last vear resulted in one of the most

impressive responses by prairie wildflowers and grasses that has been
geen in recent years.

Trumpeter Swan Restoration

On August 30, 1979, a meeting and field trip were held at Fergus
Falls to disciss the restoration plan for trumpeter swans in western
Minnesota. Officials from the MDNR, U. S. Fish and Wildlife Service,
Trumpeter Swan Society, Fergus Falls Izaak Walton League, West Central
Bird Club, and Hennepin County Park System were present. The Evansgville
Sportsmen's Club had donated $50 for this project and this money was
used to help cover meeting eXpenses.

Several wetland areas were visited and evaluated as potential swan-
rearing sites. Strategy was discussed for proceeding with the plan,
Nongame funding will be necessary for implementation.

River Otter Restoration on the Minmnesota River

The river otter once occurred on the Minnesota River in southwest
Minnesota, but it disappeared from there about 100 years ago. A pro-—
posal has been implemented to transplant up to 12 river otters from
northern Minnesota to the upper Minnesota River Valley from Odessa to
Watson. The Willmar Sportsmen's Club donated $600 which was used to
purchase 6 Hancock live traps and the St. Paul Audubon Society donated
$600 to pay a trapper to capture otter, Trapping attempts in the fall
of 1979 were unsuccessful, so another attempt will be made in the
spring of 1980,
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Marshall Lagoons

Current opportunities for acquisition of the Marshall lagoons
are not good. The City of Marshall did finally decided it would he
all right to sell one lagoon for a Wildlife Management Area, but now
there are insufficient Ffunde for acquisition., It appears that other
means will be necessary to pieserve and manage this area.

Pig's Eye Heronry

The Pig's Eye heronry sn St. Paul is the largest heronry in the
metropolitan area and also cne of the most threatened in the state.
Current plans by the St. Paul Port Authority call for construction of
4 barge fleeting area near the heronry. Reports and testimony from the
nongame program have been provided during the past ¥ear to the Pig's
Eye Coalition and the Metropolitan Council to help preserve this
heronry. Although the barge fleeting proposal exists, Pig's Eye Lake
and the heronry itself are now proposed for preservation as 3 park,
and the heronry is proposed as a state Scientific and Natural Area,

Cliff Swallow Nest Structure Experiment

When two old buildings were recently removed from MDNR land near
Grand Rapids, a special pole shelter was constructed to rrovide an
alternative nesting structure for a large colony of cliff swallows
which had nested on the sides of the buildings. The structure will
be evaluated for use in 1980. Jay Janacek, Regional Wildlife Manager,
planned and carried ocut the project with Bob Chesness, Area Wildlife
Manager.

FIELD INVESTIGATIONS

Field investigations on nongame wildlife resources were carried
out to collect data on several important areas. Sites visited were
the Long Lake heronry in Hubbard County, Howard Lake heronry in Ancka
County, Coon Creek Wildlife Management Area in Lyon County. Skacokatan
Wildlife Management Area in Lincoln County, Talcot Lake Wildlife Refuge
in Cottonwood County, and Heron Lake in Jackson County. Bob Janssen
accompanied the nongame supervisor on the visits to Taleot Lake and
Heron Lake.

Assistants in the nongame program also checked Pelican Lake in
Wright County, Lake Jefferson in LeSueur County, Shields Lake in Rice
County, and Swan Lake in Nicollet County with the respective area
wildlife managers.

PUBLICATIONS AND AUDIO-VISUAL MATERTALS

Four papers were written and presented in 1979, "Nongame Bird
Conservation Programs in Minnesota" was presented at the workshop on
Management of Worth Central and Northeastern Forests for Nongame Birds
in 5t. Paul. "Bobeat (Lvnx rufus) Distribution, Management, and
Harvest Analysis in Minnesota, 1977-79" was presented at the Bobeat
Research Conference at Front Roval, Virginia. A paper on "Colonial
Nesting Birds of Minnesota" was glven at the 1979 spring mesting of the
Minnesota Academy of Sciences., A presentation on wetland birds was
also given at the Avian Ecology and Habitat Management Symposium at
Cass Lake, Minnesota.

Minnesota Volunteer articles included "Last Call for Cranes"
(June-July), and "0ld Baldy" (Sept.-Oct.). New DNR Reports on non-
game were "Look at Shorebirds," "Minnesota's Prairie Wildlife," "The
Lynx Link," "Prairie Plants of Lac qui Parle and Vieinity," and
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