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DNR INFORMATION -

(612) 296-6157

STATE OF

NNESOTA

DEPARTMENT OF NATURAL RESOURCES

500 LAFAYETTE ROAD

Dear Cass County Notebéok Recipient, |

ST. PAUL, MINNESOTA e 55155-40

12 June 1998

This letter accompanies a copy of a notebook containing information on rare plants, rare animals,
and other natural features that contribute to the biodiversity of Cass County.

The notebook contains original data collected on rare features and plant communities by
Minnesota County Biological Survey (MCBS) staff during their work in Cass County from 1992
through 1995, It also contains information published or produced by other groups or agencies,
including a description of Minnesota’s bearing tree database produced by the Ecological
Classification System Program of the MN Department of Natural Resources and reports on rare
plants produced by The Nature Conservancy. Our intent was to gather in one place a body of
information on biodiversity that would be useful to land managers in Cass County and would

also be of interest to educators and the-general public.

Data gathered or generated by MCBS, including rare plant records, rare animal records,
vegetation plots, and site boundari¢s;-are-available as layers in an ArcView geographic
information system. We inVi)té'fl'éri‘d}r(ﬁ_‘a;ﬁagers to obtain these data layers (see Chapter 1 in the
notebook for directions) and use théiri ‘when planning land use in Cass County.
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Sites (see Chapter 4 in the notebook) are areas that MCBS considers important in

Cass County from a biodiversity standpoint. Site boundaries were drawn without respect to

ownership, so it is likely that any Sit@’}{ﬂl include more than one landowner. Although we have
'given each site a rank (high, medium, low) indicating our view of its biodiversity importance in
“the county, management decisions for each of these areas are the dc');main‘t of landowners.
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"We thank the mahy residnits of Cass County whio participated in this biological surveyrin-one

~way or another. ;Your iy _
continue to search in the hidden places and far reac
- diScover about the plantéind animidls‘of'Cass County.
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ur, jﬁgegéis?t and enthusiasm made our work here a joy. We hope that you will
hes of the courify and sharé the secrets you |
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Minnesota County Biological Survey

Comment Sheet < Cass County Notebook

We would appreciate hearing from you about the information contained
in this notebook and the format in which it is presented. Your comments

will be especially valuable to us when we plan future MCBS products.

Comments:

Please return this form to: Minnesota County Biological Survey
MN Department of Natural Resources
500 Lafayette Road, Box 25
St. Paul, MN 55155.
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CCLD
CIR
CNF
DNR
ECS
ESA
GIS
1IL.DRM
LTA
MCBS
NHIS
NHNRP
NRCS
TES
TNC
USFES

‘Cass County Land Department
. color infra-red B
" Chippewa National Forest

Minnesota Department of Natural Resources

Ecological Classification System

Element Stewardship Abstract

geographic information system software (such as ArcView)

Leech Lake Reservation Division of Resources Management

landtype association (one level of an ecological classification system)
Minnesota County Biological Survey

Natural Heritage Information System (the group of databases maintained by NHNRP in St. Paul)
Natural Heritage and Nongame Research Program (Minnesota DNR)
Natural Resources Conservation Service (formerly Soil Conservation Service)
State list of endangered, threatened, and special concern species

The Nature Conservancy

United States Forest Service (Minnesota)
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expanded and annotated for use as a guide to locating and understanding the source and nature of the information
provided. Page numbers consist of 3 parts; the first numeral indicates chapter number, the second indicates topic

number within that chapter, and the third is the page number within jthat
or previously published information that contains its own page numbas
the page number on that sheet is listed in the table of contents. ‘
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%] SURVEY COMPLETED 1987-1997
SURVEY IN PROGRESS 1998

T TTT
MINNESOTA County B1OLOGICAL SURVEY

Project Purpose: The Minnesota County Biological Survey began in 1987 as a systematic survey of rare biological
features. The goal of the Survey is to identify significant natural areas and to collect and interpret data on the
distribution and ecology of rare plants, rare animals, and natural communities.

Procedure: The Survey uses a multi-level procedure, beginning with evaluation of existing inventory data and fol-
lowed by an assessment of the quality and condition of selected areas using air photos, classified satellite imagery and
ground survey. This is supplemented by specialized field surveys of selected rare species or groups of species. Data are
entered into the Department of Natural Resources’ Natural Heritage Information System, which includes the map-
ping capabilities of an ARC/INFO Geographic Information System.

Status: Survey results have contributed significantly to the knowledge of the status and distribution of the state’s flora,
fauna, and natural communities. To date the Survey has been completed in 33 counties and is underway in 18
counties. Since 1987, over 9240 new records of rare features have been recorded in the Rare Features Database and
over 5000 vegetation samples have been added to the vegetation database. Nine species of native plants and one
species of amphibian not previously documented in Minnesota were recorded by MCBS.

One outcome of MCBS is the publication of the book, Minnesotas St. Croix River and Anoka Sandplain: a guide to
native habitats, and set of companion wall maps. Published maps that display the results of the Survey are now

- available for 17 counties.

Natural areas evaluated by MCBS as having high biodiversity significance have received various types of protection.
An example is the consolidation of holdings within the Caribou Wildlife Management Area to provide for the more
effective management of the aspen patkland, an extensive area of aspen groves, sedge fens and brush prairie in north-
western Minnesota. Aspen Parkland provides important habitat for game species such as Sharp-tailed Grouse and rare
species such as Yellow Rails, Nelson’s Sharp-tailed Sparrows, and McCall's Willow. MCBS also has provided documen-
tation and interpretation of rare features at Seminary Fen and Bluff Creek in Carver County to enable local citizens
and municipalities to plan for the protection of these resources. Finally, the recent establishment of Wood Rill Scien-
tific and Natural Area in Hennepin County protects one of the few remaining examples of Big Woods. One hundred
and fifty years ago, Big Woods forest covered close to one-half of the county; MCBS work indicates that less than 1%
of this forest remains.

Cooperators: The University of Minnesota Bell Museum of Natural History provides the repositories for specimens
collected by MCBS. Examples of other cooperators have included the Chippewa National Forest (rare species surveys
and Ecological Classification System development), Olmsted and Stearns counties, and the US Fish and Wildlife
Service (recommendations for prairie sites to include in the Northern Tallgrass Prairie Habitat project).

Project Contact: Carmen Converse, Minnesota County Biological Survey Supervisor
Box 25, 500 Lafayette Road, St. Paul, MN 55155
(612) 296-9782 carmen.converse@dnr.state.mn.us
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The Minnesota County Biological Survey (MCBS)
is a state-wide program within the Minnesota Depart-
ment of Natural Resources (DNR). Program botanists,
zoologists, and ecologists search the state county by
county for rare plants, rare animals, and high-quality
plant communities. MCBS staff surveyed Cass County
for rare features from 1992 through 1995.

We prepared this notebook with two objectives in
mind. The first was to present data on rare plants, rare
animals, and plant communities gathered by MCBS staff
during the Survey’s work in Cass County. The second
objective was to provide background and supplemen-
tary information that would assist land managers in their
interpretation and use of the MCBS data.

Although land managers are the intended audience
for the material presented here, educators and members
of the general public should also find the information of
interest. Maps constructed in a computerized geographic
information system (GIS) using MCBS data layers
should also be useful to developers and land-use plan-
ners in Cass County.

The notebook format used here allows the presenta-
tion of MCBS and related information as a unit and
also allows for the addition of new material. The anno-
tated table of contents serves as a guide to the various
types of information provided in this notebook.

In the Introduction (Chapter 1), we provide back-
ground information, including a brief history of MCBS
and a ‘flow-chart’ showing the location of MCBS within
the Section of Ecological Services in the DNR. We also
include information about rare species legislation and
ranking systems that should help readers make sense of
the various terms used to describe categories of rare plants
and animals. Please take the time to read the
acknowledgements within this chapter, lest we give the
impression that we did this work alone. We close the
chapter with a data request form and instructions for
requesting and obtaining data collected during the Sur-
vey.

The second chapter (Brief Overview of Landforms)
covers some of the landforms and bodies of water in the
county that influence the biota found here. We present
information about several useful ways of dividing up
the landscape to help us better understand and manage
land here: geomorphic regions, an ecological classifica-
tion system, and watersheds.

We address the past in Chapter 3, as further back-
ground for understanding the present landscape condi-
tions in the county. The bearing trees of the county
(recorded duting the Public Land Survey from 1858
through 1875) have been digitized and are included in
map form in this chapter. We also include information
from an interview with Faye Harrington, retired Cass
County Land Commissioner, who related his knowledge
of land use changes in the county.

In Chapter 4, we describe one part of the work of
MCBS in Cass County: the selection and evaluation of
‘sites’ or potential natural or special management areas.
We include a map showing the sites delineated before
our fieldwork and another map showing the final site
boundaries. We also include a brief description of each
of the sites that remains on our list of important areas in
the county.

We discuss our plant community work in Chapter 5,
including our tools and techniques. We also include di-
rections for a self-guided tour of examples of various plant
communities in the county.

In the next chapter, we discuss the survey of Cass
County for rare plants. Included here are the complete
records for rare plant collections entered into the NHIS
database and a fact sheet for each listed species found in
the county. We include several previously distributed re-
ports that should prove helpful in rare species survey,
monitoring, and management as well as rare plant col-
lecting guidelines, permit requirements, and reporting
forms.

The list of the entire vascular flora of the state is in-
cluded in Chapter 7, with those plants collected in Cass
County indicated. In addition, plant collection and iden-
tification guidelines are included.

Information on rare animals closes out the notebook.
The MCBS Animal Survey of Cass County and
Chippewa National Forest (including the parts of the
CNF in Beltrami and Itasca counties) took place in 1994,
This chapter includes survey methods and fact sheets for
selected animals as well as complete records of rare ani-
mal locations entered into the NHIS database.

Throughout this notebook, we have provided brief
annotated bibliographies that we hope will serve as start-
ing points for anyone interested in more information on
a given subject. We have also included maps that help to
illustrate landforms and past vegetation as well as the
results of the Survey.

A copy of Minnesota’s Native Vegetation: A Key to Natu-
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ral Communities (Minnesota DNR, Natural Heritage
Program, 1993) is included in this notebook. Three pro-
grams within the Minnesota DNR, the Ecological Clas-
sification Program (Division of Forestry) and the Natu-
ral Heritage and Nongame Research Program and MCBS
(Division of Fish and Wildlife), are now revising this key;
a new edition should be available in 1999.

Data collected by MCBS and included in this note-
book have been entered into databases of the Natural
Heritage Information System maintained by the Natu-
ral Heritage and Nongame Research Program, Minne-
sota DNR, in St. Paul. This information is also available
upon request from the Database Manager (see informa-
tion on obtaining MCBS products later in this chapter).
Data layers showing rare feature locations and site bound-
aries are also available from the NHNRP as electronic
files at cost and upon written request.

Minnesota Department of Natural Resources/
Chippewa National Forest Cooperative Agreement

In 1991, Chippewa National Forest (CNF) was pre-
paring to move forward on two fronts: an Ecological Clas-
sification System (ECS) had been started 12 years earlier
and needed completion; and plans were being made for
a ten-year Forest Plan revision, which would require gath-
ering information on rare species. Forest Service staff ap-

proached the Minnesota Department of Natural Re-
sources (DNR), and, in 1992, a two-pronged coopera-
tive agreement was signed by CNE, the DNR Division
of Forestry, and the DNR Section of Wildlife.

After the cooperative agreement was signed, CNF
and the DNR Division of Forestry worked together on
the continued development of an ECS. As part of the
agreement, the Division assigned a plant ecologist to the
Deer River Ranger District of CNF to begin working on
an ECS with CNF staff.

CNF and the DNR Section of Wildlife worked to-
gether on a survey for rare species (surveys for rare ani-
mals took place in 1994), the identification of impor-
tant areas for conservation and special management, and
the completion of selected vegetation plots for use in
development of the CNF’s ECS. MCBS sent a plant
ecologist and a botanist to conduct plant community
and rare plant surveys in Cass County, which includes
much of the CNF As part of the agreement, the CNF
Deer River Ranger District also provided office space for
the MCBS plant ecologist.

A copy of the cooperative agreement is available from
MCBS. Although the USFS provided the incentive to
begin work in Cass County at that time, the Survey cov-
ered the entire county and included all ownerships.
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A Brief History of MCBS
Early Natural History Surveys in Minnesota

As long ago as 1872, the legislature of the State of
Minnesota mandated a geological and natural history
survey of the state and entrusted this survey to the fac-
ulty of the University of Minnesota. The natural history
survey was to include all trees, shrubs, herbs, and grasses
in the state as well as the state’s entire animal kingdom.
Specimens were to be prepared and deposited in Uni-
versity of Minnesota museums. Certain state lands,
known as the “state salt lands”, were transferred to the
University Board of Regents and sold by the Board to
pay for these geological and natural history surveys (State
Laws 1872, chap. 30, pg. 86).

The Geological and Natural History Survey was
headed by Newton Horace Winchell, State Geologist,
from 1872 until his retirement in 1899. The geological
component of the Survey received the lion’s share of ef-
fort in the earliest years. Winchell headed county sur-
veys and managed to complete Olmsted, Hennepin,
Steele, Rock, and a number of other counties as well as a
survey of the Iron Regions of the state before his retire-
ment (C.Weigel, Minnesota Historical Society, pers.
comm.).

Nearer to 1880, the University Regents directed that
botanists collect plant specimens with the goal of estab-
lishing an herbarium documenting the entire flora of
the state (General Information, Minnesota University
Calendar, 1874-1880). At this time, the Regents also
encouraged the collection of observations of birds in the
state and directed that entomological studies should be-
gin (perhaps because of a grasshopper infestation at the
time) (Swanson 1985). In its last years, the Survey was
relatively inactive, although zoological and botanical
materials published by the Survey continued to appear
through 1916. Botanists and zoologists continued to col-
lect specimens and deposit them at the University of
Minnesota museums and herbarium after 1916, but this
was done under the auspices of the University and not
the Survey.

In 1911, the Minnesota Geological Survey was es-
tablished as an entity separate from the Minnesota Geo-
logical and Natural History Survey. Geological work in
the state had continued after the retirement of N.H.
Winchell, and William Harvey Emmons made the es-
tablishment of the Minnesota Geological Survey
a condition of his employment as Chairman of the De-

partment of Geology at the University of Minnesota.
Following its establishment, he also served as the first
director of the Minnesota Geological Survey (Swanson

1985).

The Nature Conservancy and Natural
Heritage Program

In the early 1970s, The Nature Conservancy (TNC),
a private international conservation organization, recog-
nized that a source of objective information on the ele-
ments of biodiversity was required before it or any other
agency could plan conservation actions. TNC then be-
gan entering into cooperative agreements with govern-
ment agencies across the nation, resulting in the estab-
lishment of Natural Heritage programs. These programs
were staffed with field biologists, who collected infot-
mation on plant communities and rare plants and ani-
mals, and information managers, who organized and dis-
seminated the information.

The first such cooperative venture was in 1974, when
TNC helped establish the Natural Heritage Program in
South Carolina. Since then, the network of Heritage pro-
grams has grown to include all 50 states, the District of
Columbia, the Navajo Nation, five Canadian provinces,
and 14 countries in Latin America and the Caribbean
(The Nature Conservancy 1994).

Most Natural Heritage programs have now become
independent entities that collaborate with TNC as well
as many other private and public agencies. In the United
States, Heritage programs are housed within state gov-
ernment agencies (84%), public universities (12%), and
TNC itself (4%) (The Nature Conservancy 1995). The
focus of the programs has also broadened. Today the
Heritage Program network provides information on rare
elements of biodiversity not only to government agen-
cies and TNC but also to developers and corporations,
helping to ensure that everyone is able to make informed
decisions on Jand use.

The original methodology used by Heritage programs
was developed by the Science Department of The Na-
ture Conservancy, and its standardization across programs
was an important factor in the success of the Heritage
network (The Nature Conservancy 1982). The record-
keeping system is built around Element Occurrences
(EOs); these are individual examples of any element of
biodiversity (e.g., a rare plant or a rare animal). Element
Occurrence Reports are forms filled out by someone who
locates an element occurrence; the exact location of the
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element, date, conditions at the site, etc., are recorded
and entered into the Natural Heritage database. A more
thorough description of TNC methodology is given in
the Natural Heritage Program Operations Manual (The
Nature Conservancy 1982) and in Building an Ark
(Hoose 1981).

Minnesota’s Natural Heritage Program

In the late 1970s, a small group of individuals met to
explore the possibility of again instituting a natural his-
tory survey in the state. The impetus for the meeting was
concern over the rapid rate of development and land use
change in certain areas of the state. Among the partici-
pants were several botanists and a representative of The
Nature Conservancy. The group constructed a proposal
for renewed emphasis on the gathering of natural his-
tory information, particularly information about rare
species and plant communities, and submitted itin 1978
to the Legislative Committee on Minnesota’s Resources
(LCMR) for funding consideration.

With funding recommended by LCMR, provided by
the state legislature, and matched by The Nature Con-
servancy, Minnesota’s Natural Heritage Program began
in 1979. The program was housed within the Minne-
sota Department of Natural Resources (DNR). Four field
biologists and a data manager began to identify and in-
ventory the state’s rare species and threatened plant com-
munities. Their first task was to review and record in the
Heritage database the collections of plant and animal
specimens already stored in museums and herbaria.

In October 1980, the Natural Heritage Program
(NHP) became a permanent part of the DNR, and, in
1982, NHP was moved, along with the Nongame Wild-
life Program and the Scientific and Natural Areas (SNA)
Program, into the DNR’s Section of Wildlife, within the
Division of Fish and Wildlife.

The Minnesota County Biological Survey

Increased land development pressure focused atten-
tion on the need for increased and timely information
about the state’s plants, animals, and plant communi-
ties. The Minnesota County Biological Survey (MCBS)
was established in 1987 as a result of a proposal recom-
mended by LCMR and jointly funded by TNC and the
Minnesota legislature. The initiation of this program ful-
filled one of the recommendations made to the NHP at
its inception (Coffin 1989).

MCBS is a systematic survey for rare biological fea-
tures in the state. The goal of the Survey is to identify
significant natural areas and to collect and interpret data
on the distribution and ecology of rare plants, rare ani-
mals, and natural communities.

Until August 1993, MCBS was a part of the NHP,
Then, partly because of the scope of MCBS, it was sepa-
rated from the NHP. At the same time, the research unit
of the Nongame Wildlife Program joined the NHB, which
became the Natural Heritage and Nongame Research
Program (NHNRP). The supervisors of MCBS (Carmen
Converse) and NHNRP (Bonita Eliason) hold equiva-
lent positions (Eliason 1994). In July 1996, MCBS,
NHNRE and the SNA Program moved to the Section
of Ecological Services, still within the Division of Fish
and Wildlife. '

While MCBS and NHNRP continue to work hand-
in-glove to conserve rare elements of biodiversity in the
state, the focus of their respective efforts is somewhat
different. The old growth forest project, environmental
review, federal endangered species coordination, coordi-
nation of the state rare species listing process, coordina-
tion of the small grants program, writing and updating
the natural community key, and management of the vari-
ous and extensive databases are housed within NHNRP.

MCBS staff focus on the collection of data in the
field and the processing and dissemination of that infor-
mation. Staff members now include a coordinator, eight
botanist/plant ecologists, a mammalogist (who is also the
animal survey coordinator), an ornithologist, a herpe-
tologist, two data managers, a graphic artist, a public
relations coordinator, and a technical writer. Additional
temporary botanists and zoologists are hired to assist dur-
ing the field season.

Currently about 67% of the funding for MCBS comes
from the Minnesota Environment and Natural Resources
Trust Fund, which is administered by LCMR. The re-
mainder comes from the DNR General Fund (about
17%), Reinvest in Minnesota (RIM; about 12%), and
the DNR Nongame Wildlife Program (about 4%) (Con-
verse 1995).

An MCBS Fact Sheet found on page 1.1.1 describes
the current status and projected completion date for the
survey in the state.

The DNR website contains information about MCBS
and can be reached at http://www.dnr.state.mn.us/. A
TNC website containing information about MCBS and
NHNRP as well as Natural Heritage programs in other
states is located at http://www.heritage.tnc.org.

Nace MNAarintyv o Minneaenta Danartment nf Natniral Resoiirres o 1008




References Cited: Introduction to MCBS

Coffin, B.A. 1989. Protecting Minnesota’s biodiversity
1979-89.Minnesota Department of Natural Resources,
St. Paul.

Converse, C. 1995. Minnesota County Biological Sur-
vey. LCMR Project Abstract. Minnesota Department of
Natural Resources.

Eliason, B. 1994. Annual report. Natural Heritage and
Nongame Research Program. Minnesota Department of
Natural Resources, St. Paul.

Hdose, P 1981. Building an ark. Island Press, Covalo,
CA.

Swanson, L. 1985. Publications of the Minnesota Geo-
logical Survey and its predecessor, the Geological and
Natural History Survey of Minnesota. University of Min-

nesota, St. Paul.

The Nature Conservancy. 1982. Natural Heritage Pro-
gram Operations Manual. The Nature Conservancy,
Arlington, VA.

The Nature Conservancy. 1994. International network
of natural heritage programs and conservation data cen-
tres. The Nature Conservancy, Arlington, VA.

The Nature Conservancy. 1995. Natural Heritage Pro-
gram and Conservation Data Network fact sheet. In Sci-
ence for biodiversity. The Nature Conservancy, Arling-
ton, Virginia.

MNoce Nfrnnty e Minneanta

NDenartment of

Natural Resources ¢ 1998



Minnesota Department of Natural Resources/Section of Ecological Services

Organization Chart

Commissioner

Commissioner

Deputy

Admin.
Assistant Assistant
Org. & Mgmnt. Reg. &
Specialist Legislative Serv.

Agricultural Policy

Information &
Education
Administrator

Administrator

Administrative
Action

—

Ass't. Commissioner
Administration

g

Ass't. Commissioner |

Ass't. Commissioner

S

: Human Res. &
Operations Legal Affairs
- Administrative Admin. Assistant . Admin. Assi
Action Field Operations . stan Legal Affairs =4 Admin. Assistant
- Manager
. Management Information Human
Fmanc(njal Management || Systems Resources
Administrator i e
istrato Info. Systems Director - - Administrator
Waters Minerals Region | Aé%eglpn v
License Real Estate Managment Director Director Administrator ministrator . .
Administrator = Administrato? Ethics Office
— Ethics Officer
Forestry Fish & Wildiife Regionil (1} FggonV :
Engineering Field services Director Director Administrator Administrator Indian
Administrator Administrator L3 Community
N Liason
ParksD& Recreationld YTrails & Waterways|| Region | L 1] Region Vi o
irector Director Administrator Administrator
Enforcement i
Director Section of Ecologioal
Section of Wildiife Section of Fisheries eoliog O oologica
Chief i
Chief
| 1 1 i i 1
Fish and Wildlife Pathology Lab Environmental County Biological Natural Heritage & Scientific & Natural Monitoring and Control} .
Planning Supe,v}’so, Management Unit Survey Nongame Research Areas Unit
Supervisor Supervisor Supervisor Supervisor Supervisor Supervisor

1998

of Natural Resources

Denartment

Conunty ¢ Minnesota

CNace






KITTSON

Z

L ooy 3 Introduction |

Minnesota County Biological Survey

and

Ecological Classification System Subsections

ROSEAU

&£
b MARSHALL B C

A

PENNINGTON

RED LAKE

POLK F |

NORMAN

CLAYZ

WILKIN

TRAVERSE
v

BIG

MAHNOMEN

CASS

WING

M MORRISON

STEARNS

STONE

Qul

LAC
PARLE

E\

K
U

b
:
)

CROW

SHERBURNE

RIGHT

UCARVER

AITKIN AN

CARLTOl?l

MILLE
LACS ) PINE .~/

| KANABEC

BENTON

ISANTI
CHISAGO

ANOKA

MSEY
ENNEPIN

WASHINGTON

SCOTT DAKOTA

GOODHUE!
LESUEUR ¥ RICE

ABASHA

OLMSTED:!

RRE N

SURVEY COMPLETED

IN 33 COUNTIES (1987-1997)

FILLMORE

XE<SCAVIOUVOZEr A —IOTMMUO W

Minnesota

DEPARTMENT OF
NATURAL RESOURCES

: Red River Prairie

: Aspen Parklands

: Agassiz Lowlands

: Littlefork-Vermillion Uplands
: Border Lakes

: Chippewa Plains

: St. Louis Moraines

Nashwauk Uplands

: Pine Moraines & Outwash Plains
: Tamarack Lowlands
: Laurentian Highlands

North Shore Highlands

: Hardwood Hills
: Mille Lacs Uplands

Glacial Lake Superior Plain
Anoka Sand Plain
Minnesota River Prairie

: Big Woods

: St. Croix Moraines & Outwash Plains
: Inner Coteau

: Coteau Moraines

: Oak Savannah

: Rochester Plateau

: Blufflands

WINONA

HOUSTON

SURVEY IN PROGRESS
IN 18 COUNTIES (1998)

Cass

County ¢ Minnesota

Department of

Natural

Resources ¢ 1998






T

—

Acknowledgements

The survey of Cass County by the Minnesota County
Biological Survey (MCBS) was a cooperative venture.
Chippewa National Forest (CNF) provided office space
and technical support for the MCBS plant ecologist as
well as staff to assist with rare plant searches, drift fence
operations, and other field activities. The Cass County
Land Department, another cooperator in the survey,
shouldered the significant financial burden of digitized
data entry. Both agencies were the primary sources of
low level aerial photographs used by Survey staff.

In a landmark experiment, four land management
agencies shared their digital and tabular forest inventory
data to produce a single GIS layer of forest stand poly-
gons. The Cass County Land Department, the Division
of Forestry of the Minnesota Department of Natural
Resources (DNR), Chippewa National Forest, and Leech
Lake Reservation pooled their data to provide the GIS
base maps on which MCBS Site boundaries are drawn.

John Mathisen, CNF Forest Biologist (now retired),
recognized the need on the Forest for the kind of infor-
mation that MCBS provides. It was largely through his
efforts that a cooperative agreement between the CNF
and MCBS was written and MCBS began and com-
pleted work in Cass County. We thank John for his en-
thusiastic support and active participation in this project.

The DNR Division of Forestry and the Cass County
Land Department provided forest inventory base maps
for field use and loaned photographs, equipment, and
personnel from time to time during the survey. We thank
them for their help.

We thank Steve Mortensen and Carol Estes
Mortensen of the Leech Lake Reservation Division of
Resources Management (LLDRM) for their willingness
to assist us throughout the years of the survey. When-
ever there was a need, whether it was for a boat large
enough to use on Leech Lake or a pair of eyes to search
for rare plants, they always tried to help out.

We extend special thanks to these Chippewa National
Forest staff who gave generously of their time to assist
with the less-than-pleasant task of checking drift fences:
Jeremy Cable, Jim Hoover, and Tom Suddendorf of the
Marcell District; Kelly Cable, Ken Bruns, and Jeff Jerry
from the Deer River District; and John Casson and Jack
Davis from the Cass Lake District. In addition to check-
ing drift fences, John and Jack took on the ambitious
project of capturing foraging bats in the forest canopy.
Most of these staff also helped out with rare plant searches

during the survey. We greatly appreciate their time and
enthusiasm.

Many other persons, representing various public agen-
cies, assisted with field work during the course of the
survey in Cass County. We are grateful for the help pro-
vided in the field by these individuals: Larry Olson, Jerry
Lamon, Mike Wadman, Scott Lind, and Kevin Sheppard
of the Cass County Land Department; John Sumption
of the Cass County Soil and Water Conservation Dis-
trict; Rob Naplin, Don Pierce, Tom Stursa, Jack Mooty,
Coco Schlottman, Jeff Hines, Mike Loss, Dennis
Hanson, Katie Haws, Bruce Lenning, Karen Noyce, and
Joe Fraune of the Division of Fish and Wildlife, DNR;
Kip Nelson, Dan Hanson, and John Almendinger of
the Division of Forestry, DNR; Holly Ewing of the Uni-
versity of Minnesota; Char Bezanson and students of St.
Olaf College; Paul Strong, Candy Fitzloff-Westfield,
Mike Drotts, Jill Kelley, Jim Gallagher, Rose Johnson,
Gil Morris, Nancy Skinner, Nancy Berlin, and Judy
Gustafson of Chippewa National Forest; and John Finn,
Brian Wise, and Scott Staples of the Leech Lake Reser-
vation DRM.

A small but effective group of volunteers assisted with
the Survey in various ways. Peripatetic DNR volunteer
Rolf Dahle searched for and photographed rare plants
and helped with plant labels. Retired physician George
Rysgaard led an expedition to a rose pogonia population
precariously perched at the edge of a floating mat. Sonia
Meade and Jim Welch participated in rare plant searches
early in the survey, and Tammy Larson helped out with
turtle trapping, drift fences, and mammal grids.

We thank Pam Perry (Nongame Wildlife Program,
DNR), Norm Moody (Cass County Land Department),
and the many other state, county, tribal, and federal
agency employees who helped us with selecting loca-
tions for survey, advised us on access, or provided guid-
ance in some other way. Their assistance helped us with
the timely completion of field work for this project.

Herb Wagner, Tom Trana, Gerald Ownbey, and Don
Farrar provided information about and assistance with
the identification of some rare plant species. Jan Janssens,
then with the Department of Ecology, Evolution, and
Behavior at the University of Minnesota, educated us
about mosses.

DNR librarian Char Feist helped with bibliographies,
and librarians at Itasca Community College in Grand
Rapids helped obtain books and journal photocopies.
Anita Cholewa, curator of the University of Minnesota
herbarium, made those collections available to us.

Noce MNAannty o Minneenta Denartment of Natural Resources e 1008




Vera Ming Wong created the line drawings that illus-
trate some of the rare species information sheets. Gary
Walton, of the Olga Lakela Herbarium at the University
of Minnesota-Duluth, provided a specimen of New En-
gland violet for scanning and helpful information about
clustered bur-reed.

We thank Kelly Cable (Chippewa National Forest),
Doug Miedtke (DNR Forestry), Norm Moody (Cass
County Land Department), Rob Naplin (DNR Wild-
life), Steve and Carol Mortensen (Leech Lake Reserva-

tion Division of Resources Management), Steve Mer-
chant (DNR Ecological Services) and Art Norton (Itasca
County Soil and Water Conservation District) for re-
viewing all or a part of this notebook. However, we take
responsibility for the contents, including typographical
errors and other mistakes that are bound to have crept
in.

Cass County Staff

Naceae Cnpuntvy e Minnesota

Department of

Natural Resources e« 1998



Minnesota County Biological Survey
Department of Natural Resources, Division of Fish and Wildlife, Section of Ecological Services

Chief, Ecological Services: Lee Pfannmuller 612-296-0783; lee.pfannmuller@dnr.state.mn.us
MCBS Supervisor: Carmen Converse 612-296-9782; carmen.converse@dnr.state.mn. us

Cass County Field Staff
Donna Sheridan, Plant Ecologist/Botanist (1992)
Janet Boe, Plant Ecologist/Botanist (1993-1998) 218-327-4449 ext. 230; janet.boe@dnr.state.mn.us

Gerda Nordquist, Animal Survey Coordinator/Mammalogist 612-297-7115; gerda. nordqulst@dnr state.mn.us

Carol Dorff Hall, Herpetologist 612-282-2681; carol.hall@dnr.state.mn.us
Steve Stucker, Ornithologist 612-282-9994; steve.stucker@dnr.state.mn.us
Temporary Botanist
Karen Myhre 218-927-3684; kmyhre@mlecmn.net
Temporary Animal Survey Assistants
Ralph Hanson, birds and mammals
Mark Liskowski, mammals
Kathy Middleton, birds
Steve Presley, mammals, amphibians, and reptiles
Jeff Woleslagle, mammals
Data Management and Graphics
Mary Miller, Data Manager (now retired)
Karen Cieminski, Natural Heritage and Nongame Research Program, Database Manager;
612-296-8319; karen.cieminski@dnr.state.mn.us
Sharron Nelson, Natural Heritage and Nongame Research Program Assistant Data Manager
612-296-8324; sharron.nelson@dnr.state.mn.us
Al Epp, Natural Heritage and Nongame Research Program Information Systems Manager
Tom Klein, Minnesota County Biological Survey Graphic Artist 612-297-7264; tom klein@dnr.state.mn.us
Dan Wovcha, Plant ecologist/Botanist/Technical Writer 612-297-7264; dan.wovcha@dnr.state.mn.us
B. J. Farley, Minnesota County Biological Survey Public Relations Coordinator

Minnesota County Biological Survey
Section of Ecological Services, Division of Fish and Wildlife
Minnesota Department of Natural Resources
500 Lafayette Road, Box 25
St. Paul, MN 55155
612-296-2835  Fax 612-296-1811

Nace CnAiinty o Minneaenta Denartment of Natural Resources o

1998




Rare Species Legislation

Rare plant and animal surveys in Cass County fo-
cused on species officially listed under the Federal En-
dangered Species Act of 1973, Public Law 93-205, or
Minnesota Statute 84.0895. Listed species include fed-
eral and state endangered and threatened species, as well
as state special concern species (Minnesota Natural Heri-
tage Program and Nongame Research Program 1984).
Endangered and threatened species are provided the high-
est protection under federal and state laws. In addition,
the Natural Heritage and Nongame Research Program
keeps track of selected species that are not legally listed
or protected but require further field survey to deter-
mine their status. These non-listed rare species are
‘tracked’ in the Natural Heritage Information System
rare features database.

Minnesota’s Statute 84.0895 is entitled Protection of
Threatened and Endangered Species. This statute and
the associated Rule (6212.1800) prohibit or regulate the
taking, import, transport, purchase, disposal, possession
or sale of Endangered and Threatened plants and ani-
mals. Provisions for the designation of species to be on a
state list of Endangered, Threatened, or Special Con-
cern species are also part of this statute, and the statute
requires routine reevaluation of this list. A major revi-
sion to the state list was completed in 1996.

The statute also describes the application, designa-
tion, studies, management, enforcement, exceptions, and
violations associated with the protection of these spe-
cies. The Rule addresses permitting otherwise prohib-
ited activities.

Copies of the statute, rule, and current state list are
available from the MN Department of Natural Re-
sources, Natural Heritage and Nongame Research Pro-
gram, 500 Lafayette Road, Box 25, St. Paul, MN 55155.
A copy of the current list is included in the introductory
chapter of this notebook.

Ranking Systems

States, several federal agencies, and The Nature Con-
servancy have systems in place for ranking species. The
following systems rank species found in Cass County.

* Species recognized as Endangered or Threatened un-
der the Federal Endangered Species Act of 1973 (ad
ministered by the U.S. Fish and Wildlife Service
(USFWS)).

E: Endangered; taxa formally listed as endangered.

T: Threatened; taxa formally listed as threatened.

P: Proposed E or T; taxa formally proposed for listing

as endangered or threatened.

A copy of the federal endangered species act is avail-
able from the U.S. Fish and Wildlife Regional Office,
Federal Building, Fort Snelling, Twin Cities, MN 55111-
4056. (612)725-3548.

No plant species listed under the federal endangered
species act have been found in Cass County.

The Bald eagle (Haliaeetus leucocephalus)and the Gray
wolf (Canis lupus), both federally threatened species, are
the only animal species listed under the federal endan-
gered species act known to occur in the county.

« U.S. Forest Service (USFS)
Sensitive Species: Species having population viability
concerns as identified by the Regional Forester (USFS
Region 9). A copy of the Regional Sensitive Species
list is available by writing to Regional Forester,
attn.: TES program manager, USDA Forest Service,
Region 9, 310 W. Wisconsin Ave., Milwaukee, W1
53203.

* Chippewa National Forest (CNF).
Sensitive Species: All species included on the Minne-
sota Endangered, Threatened, and Special Concern
List that have been found or are likely to be found
within the boundaries of the Forest, and several spe-
cies identified as sensitive species within U.S. Forest
Service Region 9 that do not appear on Minnesota’s
list. A copy of the current list is available by writing
to Forest Supervisor, attn.: TES program manager,
Chippewa National Forest, Rt. 3 Box 244,
Cass Lake, MN 56633.

* State of Minnesota (Legal Ranks)
Endangered: A species threatened with extinction
throughout all or a significant portion of its range.
Threatened: A species likely to become endangered
within the foreseeable future throughout all or a sig-
nificant portion of its range.
Special Concern: A species, although not endangered
or threatened, that is extremely uncommon in the
state, or has unique or highly specific habitat require-
ments and deserves careful monitoring of its status.
Species on the periphery of their range that are not
listed as threatened may be included in this category
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along with those species that were once threatened
or endangered but now have increasing or protected,
stable populations.

Legal ranks are used for individual species. The Natu-
ral Heritage and Nongame Research Program uses
state (‘S’) ranks, which have no legal status, for plant
communities. These ranks are described in Appen-
dix 1 of Minnesotas Native Vegetation: A Key to
Natural Communities.

* The Nature Conservancy

Global ranks (G1 through G5) indicate the relative
endangerment of species based primarily on the num-
ber of occurrences of the species throughout

its entire range.

GI: Critically imperiled globally because of extreme
rarity or because of some factor(s) making it espe-
cially vulnerable to extinction.

G2: Imperiled globally because of rarity or because
of some factor(s) making it very vulnerable to
extinction throughout its range.

G3: Either very rare and local throughout its range
or found locally (even abundantly at some of its
locations) in a restricted range (e.g,, a single
western state, a physiographic region in the East)
or because of other factors making it vulnerable
to exinction throughout its range.

G4: Widespread, abundant, and apparently secure
globally, although it may be quite rare in parts
of its range, especially at the periphery. Thus,
the species is of long-term concern.

G5: Demonstrably widespread, abundant, and se-
cute globally, although it may be quite rare in
parts of its range, especially at the periphery.

G?: Unranked: The species is not yet ranked
globally.

TNC global species ranks are available from the DNR
Natural Heritage and Nongame Research Program
and The Nature Conservancy.
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MINNESOTA'S LIST OF

ENDANGERED, THREATENED, AND SPECIAL CONCE

SPECIES

PURPOSE, SCOPE, AND RELATIONSHIP TO FEDERAL LAWS

Minnesota’s Endangered Species Statute (Minnesota Statutes, Section 84.0895) requires the Minnesota
Department of Natural Resources (DNR) to adopt rules designating species meeting the statutory definitions of
endangered, threatened, or species of special concern. The resulting List of Endangered, Threatened, and Special
Concern Species is codified as Minnesota Rules, Chapter 6134. The Endangered Species Statute also authorizes
the DNR to adopt rules that regulate treatment of species designated as endangered and threatened. These
regulations are codified as Minnesota Rules, Parts 6212.1800 to 6212.2300.

Minnesota’s Endangered Species Statute and the associated Rules impose a variety of restrictions, a permit
program, and several exemptions pertaining to species designated as endangered or threatened. A person may not
take, import, transport, or sell any portion of an endangered or threatened species. However, these acts may be
allowed by permit issued by the DNR; plants on certain agricultural lands and plants destroyed in consequence of
certain agricultural practices are exempt; and the accidental, unknowing destruction of designated plants is
exempt. Species of special concern are not protected by Minnesota’s Endangered Species Statute or the associated
Rules. Persons are advised to read the full text of the Statute and Rules in order to understand all regulations
pertaining to species that are designated as endangered, threatened, or species of special concern.

Note that the federal Endangered Species Act of 1973, as amended (16 USC 1531 - 1544) requires the U.S.
Department of the Interior to identify species as endangered or threatened according to a separate set of
definitions, and imposes a separate set of restrictions pertaining to those species. In the following list, the federal
status of the eleven federally-listed species that occur in Minnesota is noted to the right of those species’ common
names (E = endangered; T = threatened).

DEFINITIONS

A species is considered endangered if the species is threatened with extinction throughout all or a significant
portion of its range within Minnesota.

A species is considered threatened if the species is likely to become endangered within the foreseeable future
throughout all or a significant portion of its range within Minnesota.

A species is considered a species of special concern if, although the species is not endangered or threatened, it is
extremely uncommon in Minnesota, or has unique or highly specific habitat requirements and deserves careful
monitoring of its status. Species on the periphery of their range that are not listed as threatened may be included
in this category along with those species that were once threatened or endangered but now have increasing or
protected, stable populations.

CONTENTS
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MAMMALS

Threatened
Spilogale putorius (LINNaeus) .. .. ... ... it ittt eastern spotted skunk

Special Concern

Canis lupus (LINNAGUS) . . . . .ot v vttt ittt et e e e e gray wolf (T)

Cervus elaphus Linnaeus . .. . ... ... ...t it ittt it elk

Cryptotis parva (SaY) . . . v o oo ot et e e least shrew

Felis concolor LINNaeus . . . .. . . ... ittt it ettt it mountain lion
Microtus ochrogaster (Wagner) . . . ... ... oo uv it it mnt ettt prairie vole

Microtus pinetorum (Le COnMte) . .. ... ..ottt i ittt ittt e woodland vole
Mustela nivalis Linnaeus . ... ... .... ...ttt e least weasel

Mpyotis septentrionalis (MeITIaMm) . . . . . . .. oottt it et e northern myotis
Perognathus flavescens Merriam . . . ... ... ...ttt plains pocket mouse
Phenacomys intermedius MEITIam . . . ... ... ...ttt heather vole
Pipistrellus subflavus (F. Cuvier) . . . . . ... ittt ettt i ii e eastern pipistrelle
Sorex fumeus G M. Miller . ... ... .. ... . . . e smokey shrew
Synaptomys borealis (Richardson) .............. ... .. northern bog lemming
Thomomys talpoides (Richardson) . ............ ...t iiinenenennnn northern pocket gopher

BIRD

Endangered

Ammodramus bairdii (Audubon) . .. .. ... .. e e Baird's sparrow
Ammodramus henslowii (Audubon) . . . . ..., ... ... e e Henslow's sparrow
Anthus spragueii (Audubon) . .. ... .. e Sprague's pipit
Calcarius ornatus (Townsend) . . . .. ...ttt ittt it e chestnut-collared longspur
Charadrius melodus OTd. . . ... ... .. . e piping plover (T)
Rallus elegans Audubon . . . . . ... ... ... . i e king rail

Speotyto cunicularia (Molina) . . ... ... ... . .. . ... e burrowing owl
Threatened

Cygnus buccinator Richardson . . . . . ... ... . ..ttt trumpeter swan
Falco peregrinus Tunstall . . .. ... .. ...ttt peregrine falcon (E)
Lanius ludovicianus LinNaeus . . . . ... .. ...t iu ittt loggerhead shrike
Phalaropus tricolor (Vieillot) . . ... .. i it Wilson's phalarope
Podiceps auritus (LINNAGUS) . . . . .. . vttt i e e e e horned grebe
Sterna hirundo LInNaeus . . ... ... ... .t e e common tern

Special Concern

Ammodramus nelsoni Allen . . ... .. .. .. e Nelson’s sharp-tailed sparrow
Asio flammeus (Pontoppidan) . .. ... ... ...t e short-eared owl

Buteo lineatus (Gmelin) . . . ... ... ittt it e e red-shouldered hawk
Coturnicops noveboracensis (Gmelin) . ... ...... ... ... i yellow rail

Dendroica cerulea (Wilson) . . .. .. . . ittt e i e et e e cerulean warbler
Empidonax virescens (Vieillot) . . ... .. ... . . ... i Acadian flycatcher
Gallinula chloropus (LINNAGUS) . . . . . . . o i vttt ittt it et et et e common moorhen
Haliaeetus leucocephalus (Linnaeus) . . ........... e e e e bald eagle (T)

Larus pipixcan (Wagler) . . .. ... e e Franklin’s gull

Limosa fedoa (LINNAGUS) . . . . . oo v ittt it it i e e e e marbled godwit
Pelecanus erythrorhiynchos Gmelin . . . .. ... ... . o i i e American white pelican
Seiurus motacilla (Vieillot) . . . ... ... .o e e Louisiana waterthrush
Sterna forsteri Nuttall . .. ... ... . .. .. Forster's tern
Tympanuchus cupido (LINNAaeus) . ... ... o it ittt i greater prairie-chicken

Wilsonia citrina (Boddaert) . . . . ... ... ittt e hooded warbler
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AMPHIBIANS AND REPTILES

Endangered

Acris crepitans GTEEIL . . . . . v o ittt it ittt e northern cricket frog
Sistrurus catenatus (Rafinesque) . ... . ... o u ittt e e massasauga
Threatened

Clemmys insculpta(LeCOnte) . . . . . . . vt i it it et e e e wood turtle

Crotalus horridus LINnaeus . . . . . ... ... ittt it ettt e e timber rattlesnake
Emydoidea blandingii (HOIbrook) . . . . .. . . it it it et et e e Blanding's turtle
Special Concern

Apalone mutica (LeSUEUT) . . . .. .. ittt e e e e e smooth softshell
Chelydra serpentina (LINNAGUS) . . . .. .ot vttt ittt ettt et snapping turtle
Coluber constrictor LInnaeus . ... .. ... ...t ittt racer

Elaphe obsoleta (Say) . . . . .. oot i e e rat snake

Eumeces fasciatus (LINNAGUS) . . . . . . v it ittt e e e e e e five-lined skink
Hemidactylium scutatum (Temminck & Schlegel) . .. ....................... four-toed salamander
Heterodon nasicus Baird & Girard . .. .. .. .. ... .. 0., western hognose snake
Pituophis catenifer (Blainville) . ........ ... ... ... .. . . .. gopher snake
Tropidoclonion lineatum (Hallowell) . . . ... ... ...... . .. ..., lined snake

FISH

Threatened
Polyodon spathula (Walbaum) . . . . .. ... ... ittt it paddlefish
Special Concern

 Acipenser fulvescens Rafinesque . ... ... ... ... ... lake sturgeon
Alosa chrysochloris (Rafinesque) . . ... ... cv vttt skipjack herring
Ammocrypta asprella (Jordan) . .. .. .. ...t e e crystal darter
Aphredoderus sayanus (Gilliams) . .. ....... .. . . e e pirate perch
Coregonus kiyi (Koelz) . ... .. ... .. . it i i iy kiyi
Coregonus zenithicus (Jordan & Evermann) . .. .......................... shortjaw cisco
Cycleptus elongatus (LeSUEUT) . . . . . . . . .ttt ittt blue sucker
Erimystax x-punctata (Hubbs & CTOWE) . . . . . . o ittt et e i i eainn gravel chub
Etheostoma micropercaJordan & Gilbert . . . .. ..., .. .. i e least darter
Fundulus sciadicus CODPE . . . . . v it e e e e e e plains topminnow
Ichthyomyzon fossor Reighard & Cummins . . . ... ... vttt i ie e enen.. northern brook lamprey
Ichthyomyzon gagei Hubbs & Trautman . . . . . . ... . ... it southern brook lamprey
Ictiobus niger (Rafinesque) . . . .. ..... ... ittt ittt black buffalo
Morone mississippiensis Jordan and Eigenmann . . . ... ..................... yellow bass
Notropis amnis Hubbs and Green . . . . ... .. ... ...ttt .. pallid shiner
Notropis anogenus Forbes .. ... .. . e e pugnose shiner
Notropis nubilus (FOTbES) . . . . o v i it st e s et et e e Ozark minnow
Notropis topeka (GIIDETt) . . ... ..ot e e Topeka shiner
Noturus exilis NEISON . . . .. o ittt e i e it e e e slender madtom

Percina evides Jordan & Copeland) . ... ... ...... ... .. . i, gilt darter
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MOLLUSKS

Endangered

Arcidens confragosus (SaY) . . . . . o v it e e e rock pocketbook

Elliptio crassidens (Lamarck) . ... .. ... ...t elephant-ear

Fusconaia ebena (1. 1ea) . . . ... ittt ittt et e e e e ebonyshell

Lampsilis higginsi (I. Lea) . . . ... .. it e e et e e Higgins eye (E)

Lampsilis teres (Rafinesque) . . . .. ..o vttt e e e yellow sandshell
Novasuccinea n. sp. Minnesota B Hoagland & Davis . ...................... Iowa Pleistocene ambersnail
Plethobasus cyphyus (Rafinesque) .. ... ....... ...t ninnnennn,. sheepnose

Quadrula fragosa (Conrad) . . . . ... ... ...t e e winged mapleleaf (E)
Quadrula nodulata (Rafinesque) ... ... ... ... 0.ttt wartyback

Vertigo hubrichti hubrichti (Pilsbry) . ... ... .. ... .. . . . Midwest Pleistocene vertigo
Threatened

Actinonaias ligamentina (Lamarck) . . . . . ... ... .. e e mucket

Alasmidonta marginata Say . .. ... . ... ... e elktoe

Cumberlandia monodonta (Say) . . . . . . .o v i ittt it e e e e spectaclecase

Cyclonaias tuberculata (Rafinesque) . . .. ... ... ... ...t inennnnn. purple wartyback
Ellipsaria lineolata (Rafinesque) . ... .. ... ... .. ... it mnennnnnn.. butterfly

Epioblasma triquetra (Rafinesque) . .. .. ... ... ... . ...ttt snuffbox

Megalonaias nervosa (Rafinesque) . .. ... .. ... ...ttt washboard

Novasuccinea n. sp. Minnesota A Hoagland & Davis . ...................... Minnesota Pleistocene ambersnail
Pleurobema coccineum (Conrad) . ................. S round pigtoe

Quadrula metanevra (Rafinesque) . .......... ... ..., monkeyface

Simpsonaias ambigua (Say) . . . . ... e salamander mussel
Tritogonia verrucosa (Rafinesque) . .. ... .. ... ...ttt iinnennnnn. pistolgrip

Venustaconcha ellipsiformis (Conrad) . ...... ... ... .. .. it ituenen.. ellipse

Vertigo hubrichti variabilis n. subsp. .. ..... . ... .. .. .. . e variable Pleistocene vertigo
Vertigo meramecensis VanDevender ... ... .... ..ot enenennnn. bluff vertigo

Special Concern

Elliptio dilatata (Rafinesque) . . . . . . ... ...ttt it spike

Lasmigona compressa (I. Lea) . . .. .. ... ... i e e creek heelsplitter
Lasmigona costata (Rafinesque) . . . ... ... .. i, fluted-shell

Ligumia recta (Lamarck) . ... ... ... ittt e black sandshell

Obovaria olivaria (Rafinesque) . ....... ... ... ... .. . . ... hickorynut

Pl PIDER

Special Concern

Habronattus texanus Griswold . . . . . ... ... . . i e a species of jumping spider
Marpissa grata (Gertsch) . . .. ... . e e e a species of jumping spider
Metaphidippus arizonensis (Peckham & Peckham) . ........................ a species of jumping spider
Paradamoetas fontana (Levi) .. ... .. ... i e e a species of jumping spider
Phidippus apacheanus Chamberlin & Gertsch . . ... ....................... a species of jumping spider
Phidippus pius Scheffer . . .. .. ... .. . e a species of jumping spider
Sassacus papenhoei Peckham & Peckham .. ........... ... ... ... .. .. ..., a species of jumping spider
Tutelina formicaria (BmMerton) . . .. . . . . ..ottt ittt ettt a species of jumping spider

LEAFHOPPERS

Special Concern
Aflexia rubranura (DeLong) . . ... ... .. i e red-tailed prairie leafhopper

DRA LIE
Special Concern

Ophiogomphus anomalis Harvey . ... .. ... .. ... . .. extra-striped snaketail
Ophiogomphus susbehcha Vogt & Smith . ... ........... ... ... ... ... .... St. Croix snaketail
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BUTTERFLIES AND MOTHS

Endangered

Erynnis persius (Scudder) . . . . . . ... e persius dusky wing
Hesperia comma assiniboia (Lyman) . . .. .. . ... ..t assiniboia skipper
Hesperiauncas W.H. Edwards . ... ... .. ... ... iy uncas skipper
Lycaeides melissa samuelis Nabokov . . . . . . ... . i i i i Karner blue (E)
Oeneis uhleri varuna, (W.H. Edwards) . ... ........ .. .0, Uhler's arctic
Threatened

Hesperiadacotae (SKINNET) . . . . . .. ..ottt i i e e dakota skipper
Hesperiaottoe W H. Edwards . . ... ..... ... ... ottoe skipper
Oarisma garita (Reakirt) . . ... ...ttt ittt it ettt et e garita skipper
Special Concern

Atrytone arogos (Boisduval & Leconte) .. ... ... ... ...t arogos skipper
Erebia disa mancinus Doubleday & Hewitson . . ... ...... ... disa alpine
Hesperia leonardus Harris . . ... ... .. i i e leonardus skipper
Lycaeides idas nabokovi Masters . . ... ... ...ttt Nabokov’s blue
Oarisma powesheik (Patker) . . . . ... . ... it i e e, powesheik skipper
Pyrgus centaureae frejja (WarTen) . ... ... ... ii it it i i eanenn. grizzled skipper
Schinia indiana (J.B. Smith) . . . ... . .. .. e e phlox moth
Speyeria idalia (DTury) . . ... ... .. i e e regal fritillary

CADDISFLIES

Endangered

Chilostigma itascae Wiggins . . . . . .. .. i i it e e headwaters chilostigman

Special Concern

Agapetus omus ROSS . . . . . oot e e e e a species of caddisfly
Asynarchus rossi Leonard & Leonard . .. ............. ... ..., a species of caddisfly
Ceraclea brevis (BtIIeT) . . . . . . . ..o ittt e i e a species of caddisfly
Ceraclea vertreesi (Denning) .. ... ... .. ..ottt ittty a species of caddisfly
Hydroptila metoeca Blickle & Morse . . . ... ..o it i a species of caddisfly
Hydroptila novicola Blickle & MoOrse . . ... ... ...t innnnnnnns a species of caddisfly
Hydroptila tortosG ROSS . . . . . oo v it it et e a species of caddisfly
Oxyethira ecornut@ MOTION . . . . . . .t it it et et et et et i o a species of caddisfly
Oxyethira itascae Monson & Holzenthal . ................. ... ... ....... a species of caddisfly
Polycentropus milaca Bthier . . . ... ... .. e a species of caddisfly
Protoptila talolaDenning . . . .. ............ e e e a species of caddisfly
Setodes guttatus (Banks) .. .. ... e e a species of caddisfly

TIGER BEETLES

Endangered

Cicindela fulgida fulgida Say . . ... ... ... . . . i a species of tiger beetle
Cicindela limbata nympha Casey . . ... ... ...ttt a species of tiger beetle
Threatened _

Cicindeladenikei W.J. Brown . . . . . .. ... i i e e a species of tiger beetle
Cicindela fulgida westbournei Calder . .. ... ... ... ... . ... a species of tiger beetle
CicindelalepidaDejean . . .. .. ... .. i e a species of tiger beetle
Special concern

Cicindela hirticollis rhodensis Calder . ............ ... ...t a species of tiger beetle
Cicindela macramacraleconte . . . . . . ... .o i ittt e a species of tiger beetle
Cicindela patruela patruela Dejean . . . . ... ... .. i a species of tiger beetle

Cicindela splendida cyanocephalata Eckhoff . . .. ........ ... ... ... ... ..., a species of tiger beetle
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VASCULAR PLANTS

Endangered

Agalinis auriculata (Michx.) Blake, Scrophulariaceae . ......................
Agalinis gattingeri (Sm.) Sm. ex Britt., Scrophulariaceae . ...................
Asclepias stenophylla Gray, Asclepiadaceae . ............ ...,
Astragalus alpinus L., Fabaceae . ............ ... ... . ...
Bartonia virginica (L.) B.S.P., Gentianaceae ..............c.v it inne...
Botrychium gallicomontanum Farrar & Johnson-Groh, Ophioglossaceae . ..........
Botrychium oneidense (Gilbert) House, Ophioglossaceae . . ...................
Botrychium pallidum W .H. Wagner, Ophioglossaceae . . . ... .................
Cacalia suaveolens L., AStETaCEAE . . . . . . . . v ittt it it ettt e e e
Caltha natans Pallas ex Georgi, Ranunculaceae . .. ........................
Carex formosa Dewey, CYPETaCaE . . . . . v v v v i it ittt ettt eeee
Carex pallescens L., CYPEIaCEaE . . . . . . v o v vttt ittt et ettt et e ee
Carex plantaginea Lam., Cyperaceae . .. ... ... ... ... v i eenennnnn
Castilleja septentrionalis Lindl., Scrophulariaceae . ........................
Cheilanthes lanosa (Michaux) D.C. Eaton, Pteridaceae . . . ...................
Chrysosplenium iowense Rydb., Saxifragaceae ................ ... ... ... ...
Cristatella jamesii T. & G., Capparidaceae . ........... ... vuuenn.n.
Dodecatheon meadia L., Primulaceae . ... ....... ... .00,
Draba norvegica Gunn., Brassicaceae . . ..............cuuviueinn. L.
Eleocharis wolfii Gray, CYPEraCae . .. .. .. .. ..t eueuenemenenunenenenn.
Empetrum eamesii Fern. & Wieg., Empetraceae . ............. ... ...
Empetrum nigrum L., EMpetraceac . ... ... ... ... ..t titemuenneennnn
Erythronium propullans Gray, Liliaceae . ......... ... ... ... ...
Escobaria vivipara (Nutt.) Buxbaum, Cactaceae . ..............c.00vvuuo...
Fimbristylis puberula (Michx.) Vahl var. interior (Britt.) Kral, Cyperaceae .........
Glaux maritima L., Primulaceae . ... ....... ... .. .00t
Hydrastis canadensis L., Ranunculaceae . .............. ... iuiieuuunenn.
lodanthus pinnatifidus (Michx.) Steud., Brassicaceae . ......................
Isoetes melanopoda Gay & Dur., Isoetaceae . . ... ... ...,
Lechea tenuifolia Michx., Cistaceae ... ... ... ...t nanennenan..
Lesquerella ludoviciana (Nutt.) S. Wats., Brassicaceae ......................
Listera auriculata Wieg., Orchidaceae . ............... ... ...,
Malaxis paludosa (L.) Sw., Orchidaceae . ..............................
Marsilea vestita Hooker & Greville, Marsileaceae . . .......................
Montia chamissoi (Ledeb. ex. Spreng.) Greene, Portulacaceae . ................
Oryzopsis hymenoides (R. & S.) Ricker ex Piper, Poaceae ... .................
Osmorhiza berteroi H. & A., Apiaceae . .. .. ... ... ..ty
Oxytropis viscida Nutt., Fabaceae . .. ....... ... .. ... ...
Paronychia fastigiata (Raf.) Fern., Caryophyllaceae . . . .. ...................
Parthenium integrifolium L., ASteraceae . ... ... .. ... ...t nunnnen..
Platanthera flava (L..) Lindl. var. herbiola (R. Br.) Ames & Correll, Orchidaceae . ...
Platanthera praeclara Sheviak & Bowles, Orchidaceae . .....................
Polemonium occidentale Greene ssp. lacustre Wherry, Polemoniaceae . ...........
Polygala cruciata L., Polygalaceae .. ... ....... ...t iteunnnunnennnnn
Polystichum braunii (Spenner) Fee, Dryopteridaceae . ......................
Potamogeton bicupulatus Fern., Potamogetonaceae . .............c..cvu 0.,
Potamogeton diversifolius Raf., Potamogetonaceae . . . . .. ...................
Psoralidium tenuiflora (Pursch) Rydb., Fabaceae . . . . ... ...................
Sagina nodosa (L.) fenzl ssp. borealis Crow, Caryophyllaceae . ................
Saxifraga cernua L., Saxifragaceae ............ ...
Scleria triglomerata Michx., Cyperaceae . .. .. ... ... ...t mnnuennnn..
Sedum integrifolium (Raf.) A. Nels. ssp. leedyi (Rosend. & Moore) Clausen,
Crassulaceae . . . . .o oot e e e
Selaginella selaginoides (L.) Link, Selaginellaceae . . . ... ...................
Senecio canus HOOK., AStETaCEaC . . . . . v v v i v vttt ittt e e et e et e
Talinum rugospermum Holzinger, Portulacaceae .. ......... ... vt
Tofieldia pusilla (Michx.) Pers., Liliaceae . .............. .. ... ... ...,
Xyris torta Sm., Xyridaceae . . .. ... ... e

eared false foxglove
round-stemmed false foxglove
narrow-leaved milkweed
alpine milk-vetch
Virginia bartonia
Frenchman’s Bluff moonwort
blunt-lobed grapefern
pale moonwort
sweet-smelling Indian-plantain
floating marsh-marigold
handsome sedge

pale sedge
plantain-leaved sedge
northern paintbrush
hairy lip-fern

Iowa golden saxifrage
James' polanisia

prairie shooting star
Norwegian whitlow-grass
Wolf's spike-rush
purple crowberry

black crowberry

dwarf trout lily (E)

ball cactus

hairy fimbristylis

sea milkwort

golden-seal

purple rocket

blackfoot quillwort
narrow-leaved pinweed
bladder pod

auricled twayblade

bog adder's-mouth

hairy water clover
montia

Indian ricegrass

Chilean sweet cicely
sticky locoweed

forked chickweed

wild quinine

tubercled rein-orchid
western prairie fringed orchid (T)
western Jacob’s-ladder
cross-leaved milkwort
Braun's holly fern
snailseed pondweed
diverse-leaved pondweed
slender-leaved scurf pea
knotty pearlwort
nodding saxifrage

tall nut-rush

Leedy's roseroot (T)
northern spikemoss

gray ragwort
rough-seeded fameflower
small false asphodel
twisted yellow-eyed grass
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VASCULAR PLANTS

Threatened

Achillea sibirica Ledeb., AStEraceae . . . . . .« v v v v it ittt e e Siberian yarrow
Allium cernuum Roth, Liliaceae . . . . . .. .. . ittt i i nodding wild onion
Allium schoenoprasum L. var. sibiricum (L.) Hartm., Liliaceae ................ wild chives
Ammophila breviligulata Fern., Poaceae . .. .. ....... .. v beachgrass

Arabis holboellii Horem. var. retrofracta (Graham) Rydb., Brassicaceae . ......... Holboell's rockcress
Arnica lonchophylla Greene, AStETACEAE . . . . . v\t v v it ettt long-leaved arnica
Arnoglossum plantagineum Raf., Asteraceae . . . .. ... ...y tuberous Indian-plantain
Asclepias hirtella (Pennell) Woodson, Asclepiadaceae . . .. ................... prairie milkweed
Asclepias sullivantii Engelm., Asclepiadaceae . .. ......................... Sullivant's milkweed
Asplenium trichomanes L., Aspleniaceae . .. ......... ... i, maidenhair spleenwort
Aster shortii Lindl., AStEraceae . . . . . . . . vt v ittt i e e Short’s aster
Aureolaria pedicularia (L.) Raf., Scrophulariaceae ........................ fernleaf false foxglove
Besseya bullii (Eaton) Rydb., Scrophulariaceae . ... ....................... kitten-tails

Botrychium lanceolatum (S.G. Gmelin) Angstr., Ophioglossaceae . . . ... e triangle moonwort
Botrychium lunaria (L.) Sw., Ophioglossaceae .. ............ ... ... common moonwort
Botrychium rugulosum W.H. Wagner, Ophioglossaceae . .................... St. Lawrence grapefern
Carex careyana Torr. ex Dewey, CYPETacae . . . .. ..o oo v v v i v vnen oo, Carey’s sedge

Carex conjuncta Boott, CYPETaCCae . . . ... .. v v ie v nutonnenennenes jointed sedge

Carex davisii Schwein. & Torr., Cyperaceae .. ... ... ... .. ..o vnennenn. Davis' sedge

Carex festucacea Schkuhr ex Willd., Cyperaceae . .. ... .............c...... fescue sedge

Carex garberi Fern., CYPETACEAE . . . .« o v v v vttt it ettt et n e e Garber’s sedge

Carex jamesii Schwein., Cyperaceac .. ... ... .. ...t vi i in e onnn James’ sedge

Carex katahdinensis Fern., Cyperaceae . . .. .. ... ..o euun it e nen.. Katahdin sedge

Carex laevivaginata (Kukenth.) Mackenzie, Cyperaceae . .................... smooth-sheathed sedge
Carex laxiculmis Schwein., CYperaceae . . . . . .« v o v v vt it i it et et n spreading sedge

Carex sterilis Willd., CYPEIaceae . . . . . v v v v v i vttt it e e et e e ettt e sterile sedge

Crassula aquatica (L.) Schoenl., Crassulaceae .. .................0.. ... pigmyweed

Crataegus douglasii Lindl., Rosaceae .. ... ....... ...ttt inneannn black hawthorn
Cyperus acuminatus Torr. & Hook., Cyperaceae . .. ... ... .. ... v vunenn.on short-pointed umbrella-sedge
Cypripedium arietinum R. Br., Orchidaceae . ............................ ram's-head lady's-slipper
Diplazium pycnocarpon (Spreng.) M. Broun, Dryopteridaceae . ................ narrow-leaved spleenwort
Dryopteris marginalis (L.) Gray, Dryopteridaceae . ........................ marginal shield-fern
Eleocharis nitida Fern., CYyperaceae . . . . . . .. oo v ittt e ie e e ee neat spike-rush
Eleocharis olivacea Torr., CYPEIaceae . . . . .. .. v o vevv e ennienenennnenns olivaceous spike-rush
Eleocharis rostellata Torr., CYPETaceae . . . . . . o v vt v v e ittt e e ennnens beaked spike-rush
Eupatorium sessilifolium L., Asteraceae ... ....... ... ...t upland boneset
Floerkea proserpinacoides Willd., Limnanthaceae . ........................ false mermaid
Heteranthera limosa (Sw.) Willd., Pontederiaceae . ........................ mud plantain
Huperzia porophila (Lloyd & Underwood) Holub, Lycopodiaceae . .............. rock clubmoss
Lespedeza leptostachya Engelm., Fabaceae ... ............ .. ............ prairie bush clover (T)
Melica nitens (Scribn.) Nutt. ex Piper, Poaceae . . .. .......... ... ..o three-flowered melic
Moehringia macrophylla (Hook.) Fenzl, Caryophyllaceae . ................... large-leaved sandwort
Napaea dioica L., Malvaceae . ........... ... it glade mallow
Nymphaea leibergii (Morong) Boivin, Nymphaeceae ....................... small white waterlily
Paronychia canadensis (L.) Wood, Caryophyllaceae . . .. .................... Canadian forked chickweed
Phegopteris hexagonoptera (Michx.) Fee, Thelypteridaceae . .................. broad beech-fern
Plantago elongata Pursh, Plantaginaceae ... .......... ... ... . ..., slender plantain

Poa paludigena Fern. & Wieg., Poaceae . . ... ......... ... bog bluegrass
Polystichum acrostichoides (Michx.) Schott, Dryopteridaceae . .. ............ « . . Christmas fern
Rhynchospora capillacea Torr., Cyperaceae . . .. ..........coiviienenenn.. hair-like beak-rush
Rotala ramosior (L.) Koehne, Lythraceae .. ........... ... ... ...... ..., tooth-cup

Rubus chamaemorus L., Rosaceae . .. ... ... ... ..t innennnennn cloudberry

Salicornia rubra Nelson, Chenopodiaceae . . .......... ... ... red saltwort

Saxifraga paniculata P. Mill., Saxifragaceae . ............... ... ... ....... encrusted saxifrage
Scleria verticillata Muhl., Cyperaceae . .. ......... e whorled nut-rush
Scutellaria ovata Hill, Lamiaceae . . . . . ... ..ottt it e e ovate-leaved skullcap
Shinnersoseris rostrata (Gray) S. Tomb, ASteraceae . . ... ........ ..o vuan annual skeletonweed
Silene nivea (Nutt.) Muhl. ex Otth., Caryophyllaceae ....................... snowy campion
Subularia aquatica L., Brassicaceac .. ... ... ... ..., awlwort

Sullivantia sullivantii (Torr. & Gray) Britt., Saxifragaceae . . ... ............... reniform sullivantia
Vaccinium uliginosum L., Ericaceae . ... ........ . i, alpine bilberry
Valeriana edulis Nutt. var. ciliata (Torr. & Gray) Cronq., Valerianaceae .......... valerian

Viola lanceolata L., Violaceae . ... ... ... . ... i, lance-leaved violet
Viola nuttallii Pursh, Violaceae . .. ... ... ...ttt et e e yellow prairie violet
Woodsia glabella R. Br., Dryopteridaceae . .. .............c0 v smooth woodsia

Woodsia scopulina D.C. Eat., Dryopteridaceae .. .................... ... Rocky Mountain woodsia
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VASCULAR PLANTS
Special Concern

Adoxa moschatellina L., AOXaceae . . .. ... ...ttt
Agrostis geminata Trin., Poaceae . . .. ... ... .. ...t
Androsace septentrionalis L. ssp. puberulenta (Rydb.) G.T. Robbins, Primulaceae . . .
Antennaria parvifolia Nutt., ASIETACEAE . . . . . . . v v v v v it i it et e
Aristida purpurea Nutt. var. longiseta (Steud.) Vasey, Poaceae . . ... ............
Aristida tuberculosa Nutt., Poaceae . ... ...... ...,
Asclepias amplexicaulis Sm., Asclepiadaceae . .............. ... ... ... ....
Asplenium platyneuron (L.) Britt., Aspleniaceae . .........................
Astragalus flexuosus (Hook.) Dougl., Fabaceae . .. ........................
Astragalus missouriensis Nutt., Fabaceae . . ... ... ........... ... 0vuu....
Bacopa rotundifolia (Michx.) Wettst., Scrophulariaceae . ....................
Baptisia alba (L.) Bent., Fabaceae . .. ... ..... ... ... ...,
" Baptisia bracteata Muhl. ex Ell. var. leucophaea (Nutt.) Kartesz & Gandhi, Fabaceae .
Botrychium campestre W.H. Wagner & Farrar, Ophioglossaceae . ..............
Botrychium minganense Victorin, Ophioglossaceae . . . .. ....................
Botrychium mormo W.H. Wagner, Ophioglossaceae . . . .....................
Botrychium simplex E. Hitchc., Ophioglossaceae . . ........................
Buchloe dactyloides (Nutt.) Engelm., Poaceae . ..........................
Calamagrostis lacustris (Kearney) Nash, Poaceae .. .......................
Calamagrostis montanensis Scribn. ex Vasey, Poaceae . .....................
Calamagrostis purpurascens R. Br., Poaceae ... .........................
Callitriche heterophylla Pursh, Callitrichaceae . ..........................
Carex annectens Bickn., Cyperaceae . ... ... ... ... .. enmenneenennn.
Carex crus-corvi Shuttlw. ex Kunze, Cyperaceae . ... ...........cuuiune.n..
Carex exilis Dew., CYPETaCEaE . . . . . . v v v i ittt t et ettt e et e e
Carexflava L., CYPEIACaE . . . o v v vt vttt ettt ittt it oo
Carex hallii Olney, CYPETACEaE . . . . . v v v v vttt it et ettt e n et e an e
Carex michauxiana Boeckl., Cyperaceae .. .. .. .. ... ..o evvvunueenenennn
Carex obtusata Lilj., Cyperaceae . . . . . .. .. oo i it ittt et e ea e
Carex praticola Rydb., Cyperaceae . .. .. ... ... ...t enieennnnnnn.
Carex scirpoidea Michx., Cyperaceae . . .. .. ... ..o i v vmi it
Carex supina Willd. ex Wahlenb. var. spaniocarpa (Steud.) Boivin, Cyperaceae . . . . . .
Carex typhina Michx., Cyperaceae . . . . .. .. .. .ottt enenenen
Carex woodii Dew., CYPEIaCEAE . . . . o v vt i vttt ittt ettt
Carex xerantica Bailey, Cyperaceae . .......... .. ...t uiiineenenennn..
Chamaesyce missurica (Raf.) Shinners, Euphorbiaceae . .....................
Cirsium hillii (Canby) Fern., AStEraceae . .. ... ... ... u v it v eunnunnnnnen.
Cladium mariscoides (Muhl.) Torr., Cyperaceae . ...........c.oviuueueenn..
Claytonia caroliniana Michx., Portulacaceae . ............. ...,
Cymopterus acaulis (Pursh) Raf., Apiaceae . ............... ... ... .......
Cypripedium candidum Muhl., Orchidaceae ................... ... ... ....
Dalea candida Willd., var. oligophylla (Torr.) Shinners, Fabaceae ..............
Decodon verticillatus (L.) Ell.,, Lythraceae . . . . ... ....... ... vuun....
Deschampsia flexuosa (L.) Trin., Poaceae . .............. ... on...
Desmanthus illinoensis (Michx.) MacM, Fabaceae . ........................
Desmodium cuspidatum (Muhl. ex Willd.) DC. ex Loud. var. longifolium
(Torr. & Gray) Schub., Fabaceae ................ ... . i
Desmodium nudiflorum (L.) DC., Fabaceae . ...........c.0utvuvineeenee..
Diarrhena obovata (Gleason) Brandenburg, Poaceae . . .. ....................
Dicentra canadensis (Goldie) Walp., Fumariaceae . ........................
Draba arabisans Michx., Brassicaceae . . ... ... .o i ittt ittt ittt unnnnns
Drosera anglica Huds., Droseraceae . . . ... ... .o v v v ittt inin et
Drosera linearis Goldie, DIoseraceae . ... ... ... u vttt vn ettt
Dryopteris goldiana (Hook.) Gray, Dryopteridaceae . . .. ... .................
Eleocharis parvula (Roemer & J.A. Schultes) Link ex Bluff, Nees & Schauer,
CYPEIACEAE . . ¢ v v vttt ittt et e e e
Eleocharis quinqueflora (F.X. Hartmann) Schwarz, Cyperaceae . ...............
Eryngium yuccifolium Michx., Apiaceae ........... ...
Euphrasia hudsoniana Fern. & Wieg., Scrophulariaceae . ....................
Fimbristylis autumnalis (L.) Roemer & J.A. Schultes, Cyperaceae . . . . ...........
Guaillardia aristata Pursh, Asteraceae . ... ... .. .. .. ...t ena..
Gentiana affinis Griseb., Gentianaceae . ......... ... ...ttt .on
Gentianella amarella (L.) Borner ssp. acuta (Michx.) Gillett, Gentianaceae . ........
Hamamelis virginiana L., Hamamelidaceae ................... ... .......
Helianthus nuttallii Torr. & Gray ssp. rydbergii (Br.) Long, Asteraceae ...........
Helictotrichon hookeri (Scribn.) Henr., Poaceae . ..............cccuuev...
Hudsonia tomentosa Nutt., Cistaceae . ... ... ... .ttt
Hydrocotyle americana L., Apiaceae . ... ... ... ...t

moschatel
twin bentgrass

. northern androsace

small-leaved pussytoes
red three-awn
sea-beach needlegrass
clasping milkweed
ebony spleenwort
slender milk-vetch
Missouri milk-vetch
water-hyssop

white wild indigo

. plains wild indigo

prairie moonwort
Mingan moonwort
goblin fern

least moonwort
buffalo grass

marsh reedgrass
plains reedgrass
purple reedgrass
larger water-starwort
yellow-fruited sedge
raven’s foot sedge
coastal sedge

yellow sedge

Hall's sedge
Michaux’s sedge
blunt sedge

prairie sedge

northern singlespike sedge
weak arctic sedge
cattail sedge

Wood's sedge

dry sedge

Missouri spurge

Hill's thistle

twig-rush

Carolina spring-beauty
wild parsley

small white lady's-slipper
western white prairie-clover
waterwillow

slender hairgrass
prairie mimosa

big tick-trefoil
stemless tick-trefoil
American beakgrain
squirrel-corn

rock whitlow-grass
English sundew
linear-leaved sundew
Goldie's fern

dwarf spike-rush
few-flowered spike-rush
rattlesnake-master
Hudson Bay eyebright
autumn fimbristylis
blanket-flower

northern gentian
felwort

witch-hazel

Nuttall's sunflower
oat-grass

beach-heather
American water-pennywort
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VASCULAR PLANTS

Special Concern (continued)

Jeffersonia diphylla (L.) Pers., Berberidaceae .. ..........................
Juglans cinerea L., Juglandaceae . .. .. ... .. ... .0ttt
Juncus marginatus Rostk., Juncaceae . ........... ... .. ... i
Juncus stygius L. var. americanus (Buch.) Hulten, Juncaceae ..................
Juniperus horizontalis Moench, Cupressaceae .. ... ...........ouveueennen.
Leersia lenticularis MichX., POaCeae . . . . . . . v v it ittt ettt e it e e
Limosella aquatica L., Scrophulariaceae .. ................. i,
Listera convallarioides (Sw.) Nutt. ex Ell., Orchidaceae .....................
Littorella uniflora (L.) Aschers., Plantaginaceae . ..............c.cuuuuvun..
Luzula parviflora (Ehrh.) Desv. ssp. melanocarpa (Michx.) Hamet-Ahti, Juncaceae . . . .
Lysimachia quadrifolia L., Primulaceae . . . . .. ...ttt
Machaeranthera pinnatifida (Hook.) Shinners, Asteraceae . ...................
Malaxis monophyllos (L.) Sw. var. brachypoda (Gray) Morris & Eames, Orchidaceae
Minuartia dawsonensis (Britt.) House, Caryophyllaceae .....................
Muhlenbergia uniflora (Muhl.) Fern., Poaceae . ................ I
Najas gracillima (A. Braun ex Engelm.) Magnus, Najadaceae . ................
Najas marina L., Najadaceae . ......... ...t nennnnenn.
Oenothera rhombipetala Nutt. ex Torr. & Gray, Onagraceae . .................
Opuntia macrorhiza Engelm., Cactaceae . .. ... ... ... uvivie e ennn.
Orobanche fasciculata Nutt., Orobanchaceae . ................c.0cuuir ...
Orobanche ludoviciana Nutt., Orobanchaceae .. ... ... ..... ...
Orobanche uniflora L., Orobanchaceae . ... ...... ...t enn.
Osmorhiza depauperata Phil., Apiaceae . . .. .. .......... . ...
Panax quinquefolius L., Araliaceae . ............ ... ... .0t
Pellaea atropurpurea (L.) Link, Adiantaceae .. ...............c.0viuin...
Phacelia franklinii (R.Br.) Gray, Hydrophyllaceae . . .. .....................
Pinguicula vulgaris L., Lentibulariaceae .. ................coiiinrn...
Platanthera clavellata (Michx.) Luer, Orchidaceae . .......................
Poa wolfii Scribn., Poaceae . ....... ... ..ttt e
Polygonum careyi (Olney), Polygonaceae . . . .. ... .ovt e in ..
Polygonum viviparum L., Polygonaceae ... ...... ... ... e ennn.
Polytaenia nuttallii DC., Apiaceae . . . . ... ... vt iie it i
Potamogeton vaginatus Turcz., Potamogetonaceae . . . ......... ..o ..
Potamogeton vaseyi Robbins, Potamogetonaceae . ...............cuuvue ...
Prenanthes crepidinea Michx., AStEraceae . . .. .. .. ... .. v e in e unnn
Pyrola minor L., Pyrolaceae . .. ....... ...
Ranunculus lapponicus L., Ranunculaceae . . .. .............c.c.vvvuru...
Rhynchospora fusca (L.) Ait. f., Cyperaceae . ............ouueiiunenenn.
Rorippa sessiliflora (Nutt.) A.S. Hitchc., Brassicaceae . .....................
Rudbeckia triloba L., AStEraceae . ... ... .. ... viur et
Ruppia maritima L., Ruppiaceae . . ... ... .. ... i iiiiinunnnnnenns
Salix maccalliana Rowlee, Salicaceae . . ... .. ... i ittt e i
Salix pellita (Anderss.) Anderss. ex Schneid., Salicaceae . . . ..................
Sanicula trifoliata Bickn., Apiaceae ... ... .. ... ..
Schedonnardus paniculatus (Nutt.) Trel., Poaceae . ........................
Scirpus clintonii Gray, CYPETacae . . . . .« v v vttt ettt et et e e e
Senecio indecorus Greene, ASIETACEAC . . . v v v vt v v v vttt e
Silene drummondii Hook., Caryophyllaceae . .............. .. ... ..o ...
Solidago mollis Bartl., ASIETaCeae . . . .. .. vt v vttt et et it e
Solidago sciaphila Steele, AStETaCEAE . . . . . . . . v i i
Sparganium glomeratum Laest., Sparganiaceae . ...............coueueneo...
Stellaria longipes Goldie, Caryophyllaceae . . . .. ........... ... .. v,
Symphoricarpos orbiculatus Moench, Caprifoliaceae . ......................
Tephrosia virginiana (L.) Pers., Fabaceae ......... e
Torreyochloa pallida (Torr.) Church, Poaceae . ..........................
Trillium nivale Riddell, Liliaceae . . ... ... .. .. ittt
Trimorpha acris (L.) Nesom var. asteroides (Anderz. ex Bess.) Nesom, Asteraceae . .
Trimorpha lonchophylla (Hook.) Nesom, ASteraceae . .............c.ouvvvon..
Triplasis purpurea (Walt.) Champm., Poaceae . .............. ... .. .. ....
Tsuga canadensis (1..) Carr., Pinaceae ... ... .. ... ...t inueennnnnn
Utricularia purpurea Walt., Lentibulariaceae . ...........................
Utricularia resupinata B.D. Greene ex Bigelow, Lentibulariaceae .. .............
Verbena simplex Lehm., Verbenaceae . . . .. ......... ... ...,
Vitis aestivalis Michx., Vitaceae . ... ... ... i ittt i e
Waldsteinia fragarioides (Michx.) Tratt., Rosaceae . .......................
Woodsia alpina (Bolton) Gray, Dryopteridaceae . ...................... ...
Xyris montana Ries, Xyridaceae . ... ... ... .. e

. bitter fleabane

twinleaf

butternut

marginated rush

bog rush

creeping juniper
catchfly grass

mudwort

broad-lipped twayblade
American shore-plantain
small-flowered woodrush
whorled loosestrife
cutleaf ironplant

. . white adder’s-mouth

rock sandwort

one flowered muhly
slender naiad

sea naiad
rhombic-petaled evening primrose
plains prickly pear
clustered broomrape
Louisiana broomrape
one-flowered broomrape
blunt-fruited sweet cicely
American ginseng

purple cliff-brake
Franklin’s phacelia
butterwort

club-spur orchid

Wolf's bluegrass

Carey’s smartweed
alpine bistort
prairie-parsley

sheathed pondweed
Vasey's pondweed
nodding rattlesnake-root
small shinleaf
Lapland buttercup
sooty-colored beak-rush
sessile-flowered cress
three-leaved coneflower
ditch-grass

Maccall’s willow

satiny willow

beaked snakeroot
tumblegrass

Clinton’s bulrush

elegant grounsel
Drummond’s campion
soft goldenrod

cliff goldenrod

clustered bur-reed |
long-stalked chickweed
coralberry
goat's-rue
Torrey’s manna-grass
snow trillium

shortray fleabane

purple sand-grass

eastern hemlock
purple-flowered bladderwort
lavender bladderwort
narrow-leaved vervain
silverleaf grape

barren strawberry

alpine woodsia

montane yellow-eyed grass
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LICHE

Endangered

Buellia nigra (Fink) Sheard . ... ... ... ... .. . . i, a species of lichen
Caloplacaparvula Wetm. . .. ... ... it i a species of lichen
Dermatocarpon moulinsii Mont.) Zahlbr. . .......... ... ... i, a species of lichen
Leptogium apalachense (Tuck.) Nyl. . ... ... . . . . i a species of lichen
Lobaria scrobiculata (Scop.) DC. . . ... . i e a species of lichen
Parmelia stictica (Del.) Nyl. . . . . . ... e a species of lichen
Pseudocyphellaria crocata (L.) Vain. . ................. P a species of lichen
Umbilicaria torrefacta (Lightf.) Schrad. . ............. ... ... ... ... ... a species of lichen
Threatened

Cetraria oakesiana TUCK. . . . . . . .. it i it e et e i e a species of lichen
Coccocarpia palmicola (Sprengel) Arvid & Galloway . .. .................... a species of lichen
Parmelia stuppea Tayl. . . .. .. .. .. e a species of lichen
Special concern

Anaptychia setifera Ras. . . . .. . .. ittt e e e a species of lichen
Cetraria aurescens Tuck. . . . . ... . it e e e e a species of lichen
Cladonia pseudorangiformis Asah. . . ....... ... ... i, a species of lichen
Lobaria quercizans MiChX. . . .. ... .. i a species of lichen
Peltigeravenosa (L.YHoffm. . .......... . .. ... i iiiiiiiienn. a species of lichen
Sticta fuliginosa (Dicks.) Ach. .. ... ... . ... . . e a species of lichen

MOSSES

Endangered
Schistostegia pennata (Hedw.) Web. & Mohr . .. ....... ... .. ... .. ...... luminous moss

Special Concern

Bryoxiphium norvegicum (Brid.) Mitt. . . .. ... ... ... .. . e sword moss
Tomenthypnum falcifolium (Ren. ex Nich.) Tuom. . ........................ a species of moss

FUNGI

Endangered

Fuscoboletinus weaverae A.H. Smith & Shaffer .......................... a species of fungus
Psathyrella cystidiosa (Peck) AH. Smith . . . ............ .. .. ... ... .... a species of fungus
Psathyrella rhodospora Weaver & A H. Smith .. ......................... a species of fungus
Special concern

Laccaria trullisata (Ellis) . . . . ... ... . i it e e e a species of fungus
Lactarius fuliginellus A H. Smith & Hesler . ............. ... .. ... . ... ... a species of fungus

Lysurus cruciatus (Lepr. & Mont.) Lloyd. . ............ .. ... . . ... . ..... a species of fungus
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Achillea sibirica . .. .............. Siberianyarrow .......... .. .. 00 0. T ........ vascular plant
Acipenser fulvescens . .. ............ lakesturgeon . ........... ... SC ....... fish
Acriscrepitans . ... ...... ... ... northern cricket frog . ............ . ... ... E ........ amphibian/reptile
Actinonaias ligamentina . ........... MUCKEt . . v vttt e e s T ........ mollusk
Adoxa moschatellina . . ............. moschatel . ........... ... .. .. .. SC ....... vascular plant
Aflexia rubranura .. .............. red-tailed prairie leathopper ............... SC ....... leafthopper -
Agalinis auriculata . . .. ............ eared false foxglove .................... E ........ vascular plant
Agalinis gattingeri . . .............. round-stemmed false foxglove . ............. E ........ vascular plant
Agapetustomus . ................. aspeciesofcaddisfly . ................... SC ....... caddisfly
Agrostis geminata . . .. ............ twWInbentgrass .. ... .. .. ..ot SC ....... vascular plant
Alasmidonta marginata . . ........... elKtoe . . . . e e T ........ mollusk
Alliumcernuum . . . ............... nodding wildonion . .................... T ........ vascular plant
Allium schoenoprasum var. sibiricum . ... wildchives ................ ... ...... T ... vascular plant
Alosa chrysochloris . . ............. skipjack herring . . ......... .. ... .. SC ....... fish
Ammocrypta asprella .. ............ crystaldarter . ...........iiiiinnnn SC ....... fish
Ammodramus bairdii .. ............ Baird's sparrow . ..... ... i e E ........ bird
Ammodramus henslowii . . . .......... Henslow's Sparrow . ................0u.. E ........ bird
Ammodramus nelsoni . ............. Nelson’s sharp-tailed sparrow . ............. SC ....... bird
Ammophila breviligulata . . . ......... beachgrass . .. ......... i T ........ vascular plant
Anaptychia setifera . . ........... ... aspeciesoflichen . ..................... SC ....... lichen
Androsace septentrionalis ssp. puberulenta northern androsace . .................... SC ....... vascular plant
Antennaria parvifolia . ............. small-leaved pussytoes . . ................. SC ....... vascular plant
Anthus spragueii .. ............... Sprague'spipit . ... ..... ... i E ........ bird
Apalone mutica . ................. smooth softshell . ...................... SC ....... amphibian/reptile
Aphredoderus sayanus . . . ........... pirateperch ................... 0., SC ....... fish
Arabis holboellii var. retrofracta . . . . . .. Holboell'srockeress . ................... T ... ..., vascular plant
Arcidens confragosus .. ............ rock pocketbook . .......... ... . oL, E ........ mollusk
Aristida purpurea var. longiseta . . .. ... redthree-awn . . .........covin i, SC ....... vascular plant
Aristida tuberculosa . .............. sea-beach needlegrass ................... SC ....... vascular plant
Arnica lonchophylla . .............. long-leaved arnica . . . ................... T ........ vascular plant
Arnoglossum plantagineum . . . . ....... tuberous Indian-plantain . ................. T ........ vascular plant
Asclepias amplexicaulis . .. .......... claspingmilkweed . . . ................... SC ....... vascular plant
Asclepias hirtella . . . .............. prairiemilkweed . . . ....... ... . oo T ........ vascular plant
Asclepias stenophylla . ............. narrow-leaved milkweed . . . .. ............. E ........ vascular plant
Asclepias sullivantii . .............. Sullivant's milkweed . ................... T ........ vascular plant
Asio flammeus . .. ........ ... ..... short-earedowl . ...................... SC ....... bird
Asplenium platyneuron . . ........... ebony spleenwort . ..................... SC ....... vascular plant
Asplenium trichomanes . . ........... maidenhair spleenwort .. ................. T ........ vascular plant
Aster shortii . ........... .. ... ... Short’saster ...............cccuuvinn.n T ........ vascular plant
Astragalus alpinus . . .. ........ ..., alpinemilk-vetch ...................... E ........ vascular plant
Astragalus flexuosus . .. ............ slender milk-vetch . . . ................... SC ....... vascular plant
Astragalus missouriensis .. .......... Missouri milk-vetch .................... SC ....... vascular plant
Asynarchus rossi .. ......... .. ... . aspeciesof caddisfly . .. ................. sC ....... caddisfly
Atrytone arogos . ... .......... ..., arogos skipper . ......... . ... SC ....... butterfly/moth
Aureolaria pedicularia . ............ fernleaf false foxglove ................... T ........ vascular plant
Bacopa rotundifolia . .............. Water-hyssop . . . v v i e e SC ....... vascular plant
Baptisiaalba .. ................. white wildindigo ................ ... ... SC ....... vascular plant
Baptisia bracteata var. leucophaea . . . .. plains wildindigo . ..................... SC ....... vascular plant
Bartonia virginica .. .............. Virginiabartonia ...................... E ........ vascular plant
Besseyabullii . .................. kitten-tails . ......... ... . ... .. ... T ... ..... vascular plant
Botrychium campestre . . . ........... Prairie moonwort . ..............00..0... SC ....... vascular plant
Botrychium gallicomontanum . . .. ... .. Frenchman’s Bluff moonwort .............. E ........ vascular plant
Botrychium lanceolatum . . .......... trianglemoonwort . . .. ..., ... oL T ........ vascular plant
Botrychium lunaria . . .............. COMMON MOONWOTE .« + v o v v v v v on s s s e T ... ..., vascular plant
Botrychium minganense . . ........... Minganmoonwort . . . . ... . SC ....... vascular plant
Botrychiummormo . . . ............. goblinfern ........................ L. 8C L vascular plant
Botrychium oneidense . ............. blunt-lobed grapefern . .. ................. E ........ vascular plant
Botrychium pallidum . . .. ........... palemoonwort . ......... ... E ........ vascular plant
Botrychium rugulosum . ............ St. Lawrence grapefern . ................. T ........ vascular plant
Botrychium simplex . .............. leaSst MOODNWOTE . . . . v v v vt vt et i i it s s SC ....... vascular plant
Bryoxiphium norvegicum . .. ......... swordmoss ........ [N SC ....... moss
Buchloe dactyloides . .............. buffalograss .............. ... ... ..., SC ....... vascular plant
Buellianigra.................... aspeciesoflichen . . .................... E ........ lichen
Buteo lineatus . . ................. red-shouldered hawk .................... SC ....... bird
Cacalia suaveolens . . . ............. sweet-smelling Indian-plantain . . . . .......... E ........ vascular plant
Calamagrostis lacustris .. ........... marshreedgrass ... ..........couunuuenn SC ....... vascular plant
Calamagrostis montanensis . ......... plains reedgrass .............. ..., SC ....... vascular plant
Calamagrostis purpurascens . . ... ..... purplereedgrass . ............ ... . u.n SC ....... vascular plant
Calcarius ornatus . ... ............ chestnut-collared longspur . ............... E ........ bird
Callitriche heterophylla . . .. ......... larger water-starwort . . . . ..o v i SC ....... vascular plant
Caloplacaparvula . ............... aspeciesoflichen . . .................... E ........ lichen
Calthanatans ................... floating marsh-marigold . ................. E ........ vascular plant
Canislupus .. ... gray wolf (Fed. Status: T) ................ SC ....... mammal

Carex annectens . ................ yellow-fruitedsedge .................... SC ....... vascular plant
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Carexcareyana . ................. Carey’ssedge . .........ccviinnnn. T ...
Carex conjuncta .. ............... jointedsedge ............. ... ... ... ... T ...
Carex crus-corvi . ................ raven’s footsedge .. ............ .. ... ... SC ..
Carexdavisii . .................. Davis'sedge ............ .. ... T ...
Carexexilis ............. ... coastal sedge . ......... . i SC ..
Carex festucacea . ................ fescuesedge ............ .. ... . ... T ...
Carexflava . ... ................. yellowsedge ............. ..., SC ..
Carexformosa . .................. handsomesedge ....................... E ...
Carexgarberi ................... Garber’'ssedge . ..........covviiienn.n. T ...
Carexhallii .................... Hall'ssedge . .. ....... ... SC ..
Carex jamesii . .................. James’sedge ........... ... .. .. T ...
Carex katahdinensis . .............. Katahdinsedge . ....................... T ...
Carex laevivaginata . .............. smooth-sheathedsedge . . .. ............... T ...
Carex laxiculmis . ................ spreadingsedge ............ ... ... T ...
Carex michauxiana . . . ............. Michaux’ssedge . .. ........... .. ... .... SC ..
Carexobtusata . ................. bluntsedge ........... ... ... ... SC ..
Carex pallescens . ................ palesedge ........... ... ... i E ...
Carex plantaginea . ............... plantain-leaved sedge . . .. ................ E ...
Carex praticola . . ................ prairiesedge .............. . ..., SC ..
Carex scirpoidea . . ............... northern singlespike sedge . ............... SC ..
Carex sterilis . .................. sterilesedge .. ........ .. i, T ...
Carex supina var. spaniocarpa . . ...... weak arcticsedge . .......... ... ... ... .. SC ..
Carextyphina . .................. cattail sedge . . .......... ... ... . SC ..
Carexwoodii . .................. Wood'ssedge ................ ... .. ... sC ..
Carex xerantica . ................. drysedge .......... ... . ... i, sC ..
Castilleja septentrionalis . ........... northern paintbrush . .. .................. E ...
Ceracleabrevis . ................. aspeciesofcaddisfly . ................... SC ..
Ceraclea vertreesi . ............... aspeciesofcaddisfly . ................... SC ..
Cervus elaphus . ................. elk . ... e SC ..
Cetraria aurescens . . . ............. aspeciesoflichen .. .................... sC ..
Cetraria oakesiana . . . ............. aspeciesoflichen . . .................... T ...
Chamaesyce missurica ............. MiSSOUTi SPUIZE . . . . vt v v ittt ie i e SC ..
Charadrius melodus . . ............. piping plover (Fed. Status: T) .............. E ...
Cheilanthes lanosa . . . ............. hairylipfern . .............. ... ....... E ...
Chelydra serpentina . . ............. snappingturtle . ............. ... .. ..., SC ..
Chilostigma itascae . .............. headwaters chilostigman . . . ............... E ...
Chrysosplenium iowense . ........... Iowa golden saxifrage ................... E ...
Cicindela denikei . . ............... aspecies of tigerbeetle .................. T ...
Cicindela fulgida westbournei . . . ... ... aspecies of tigerbeetle .................. T ...
Cicindela fulgida fulgida . ........... aspecies of tigerbeetle .................. E ...
Cicindela hirticollis rhodensis . . . ... ... aspecies of tigerbeetle .................. SC ..
Cicindela lepida . ................ aspeciesof tigerbeetle .................. T ...
Cicindela limbata nympha . . ......... aspecies of tigerbeetle .................. E ...
Cicindela macramacra . ............ a species of tiger beetle . ................. SC ..
Cicindela patruela patruela . . . ....... aspecies of tigerbeetle . ................. SC ..
Cicindela splendida cyanocephalata . . . . . a species of tigerbeetle .................. sC ..
Cirsium hillii . .................. Hill'sthistle ................... . ..... SC ..
Cladium mariscoides . ............. twig-tush ... ... .. SC ..
Cladonia pseudorangiformis . . .. ...... aspeciesoflichen...................... SC ..
Claytonia caroliniana . . . ........... Carolina spring-beauty . . ................. SC ..
Clemmys insculpta . .. ............. woodturtle .......................... T ...
Coccocarpia palmicola . ............ aspeciesoflichen . ..................... T ...
Coluber constrictor .. ............. TACET .« vt vttt it it e i e e SC ..
Coregonus kiyi . ................. Kiyi .o SC ..
Coregonus zenithicus . ............. ShOrtjaw CiSCO . . . ..o v i v ittt SC ..
Coturnicops noveboracensis . ......... yellowrail . ............... e SC ..
Crassula aquatica . ............... pigmyweed .......... ... i, T ...
Crataegus douglasii .. ............. blackhawthorn . . ...................... T ...
Cristatella jamesii . ............... James' polanisia .. .......... ... . 0. E ...
Crotalus horridus . . . . ............. timber rattlesnake . ............ .. .. .. ... T ...
Cryptotisparva . .............co... least shrew ........ e s SC ..
Cumberlandia monodonta . . ......... spectaclecase . .......... ... i T ...
Cycleptus elongatus .. ............. bluesucker ............ .. ... SC ..
Cyclonaias tuberculata . . . .......... purple wartyback . ........... .. .. 0. T ...
Cygnus buccinator . ............... trumpeter SWan . .. ........... e T ...
Cymopterus acaulis .. ............. wildparsley . . . ..... ... o i i SC ..
Cyperus acuminatus . .............. short-pointed umbrella-sedge . . . ............ T ...
Cypripedium arietinum . . ........... ram's-head lady's-slipper . ................ T ...
Cypripedium candidum . . ........... small white lady's-slipper . . ............... SC ..
Dalea candida var. oligophylla . . . . . ... western white prairie-clover ............... SC ..
Decodon verticillatus . ... .......... waterwillow ........... ... ... . o SC ..
Dendroica cerulea . ............... ceruleanwarbler . . ........... ... . 0. SC ..
Dermatocarpon moulinsii . . . ......... aspeciesoflichen . .. ................... E ...

Deschampsia flexuosa . ... .......... slender hairgrass . . . ......... ... ... ... sC ..

STATUS TAXONOMIC GROUP
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\ Desmanthus illinoensis . ............ Prairie mimosa . . ........... ... SC ....... -vascular plant
Desmodium cuspidatum var. longifolium . . big tick-trefoil . ....................... SC ....... vascular plant
Desmodium nudiflorum . ............ stemless tick-trefoil . ............ .. ... ... SC ....... vascular plant
Diarrhena obovata . . .............. American beakgrain . ................... SC ....... vascular plant
Dicentra canadensis . .............. squirrel-corn . ... ..o SC ....... vascular plant
Diplazium pycnocarpon . . ........... narrow-leaved spleenwort . . ............... T ........ vascular plant
Dodecatheon meadia .. ............ prairie shooting star . . .................. E ........ vascular plant
Draba arabisans . ................ rock whitlow-grass . .................... SC ....... vascular plant
Draba norvegica . ................ Norwegian whitlow-grass . ................ E ........ vascular plant
Droseraanglica.................. Englishsundew ....................... SC ....... vascular plant
Drosera linearis . ................ linear-leaved sundew . ................... SC ....... vascular plant
Dryopteris goldiana . . . ............ Goldie'sfern . ...................u... SC ....... vascular plant
Dryopteris marginalis .. ............ marginal shield-fern .................... T ........ vascular plant
Elaphe obsoleta . . .. .............. ratsnake .. ... e SC ....... amphibian/reptile
Eleocharis nitida . ................ neatspike-rush .. ............. ... ... .. T ........ vascular plant
Eleocharis olivacea . .............. olivaceous spike-rush . . ... ............... T ........ vascular plant
Eleocharisparvula . . .. ............ dwarfspike-rush . . ........... ... ...... SC ....... vascular plant
Eleocharis quingueflora . . .. ......... few-flowered spike-rush . .. ............... SC ....... vascular plant
Eleocharis rostellata . .. ............ beaked spike-rush . ..................... T ... vascular plant
Eleochariswolfii ................. Wolf's spike-rush .. .................... E ........ vascular plant
Ellipsaria lineolata . . .............. butterfly .. ......... .. ... i T ........ mollusk
Elliptio crassidens .. .............. elephant-ear ... ....................... E ........ mollusk
Elliptiodilatata . .. ............... spike . ... e SC ....... mollusk
Empetrum eamesii . . .............. purplecrowberry . ......... ... .. 0. E ........ vascular plant
Empetrum nigrum . ............... blackcrowberry . ...................... E ........ vascular plant
Empidonax virescens . ............. Acadian flycatcher ..................... SC ....... bird
Emydoidea blandingii . ............. Blanding'sturtle . ......... ... ... ..., T ........ amphibian/reptile
Epioblasma triguetra . . ............ snuffbox .. ..o T ........ mollusk
Erebia disa mancinus .. ............ disaalpine . ............ .. ... ... SC ....... butterfly/moth
Erimystax x-punctata .. ............ gravelchub .......................... SC ....... fish
Eryngium yuccifolium . ............. rattlesnake-master . . . ... .. .. 0. SC ....... vascular plant
Erynnis persius . . ................ persiusdusky wing . .................... E ........ butterfly/moth
Erythronium propullans . . . .......... dwarf trout lily (Fed. Status: E) ............. E ........ vascular plant
/ Escobaria vivipara . . .. ............ ballcactus . ........... ... . i E ........ vascular plant
{ Etheostoma microperca . .. .......... leastdarter ............... ... 0000 SC ..., fish
‘ Eumeces fasciatus . ............... five-linedskink ....................... SC ....... amphibian/reptile
Eupatorium sessilifolium . ........... uplandboneset . ....................... T ........ vascular plant
Euphrasia hudsoniana . . . . .......... Hudson Bay eyebright .. ................. SC ....... vascular plant
Falco peregrinus . . ............... peregrine falcon (Fed. Status: E) ............ T ........ bird
Felis concolor .. ................. mountainlion . .. .......... ... ... . ... SC ....... mammal
Fimbristylis autumnalis . ............ autumn fimbristylis . . ................... SC ....... vascular plant
Fimbristylis puberula var. interior . . . ... hairy fimbristylis ...................... E ........ vascular plant
Floerkea proserpinacoides . .......... falsemermaid ........................ T ... ... vascular plant
Fundulus sciadicus . . .............. plains topminnow . . .................... SC ....... fish
Fuscoboletinus weaverae . ........... aspeciesoffungus ..................... E ........ fungus
Fusconaia ebena . ................ ebonyshell . . ......................... E ........ mollusk
Gaillardia aristata . . ... ........... blanket-flower ............... ... ... ... SC ....... vascular plant
Gallinula chloropus . .............. commonmoorhen . ..............00u0... SC ....... bird
Gentiana affinis . .. .. ............. northerngentian . ...................... SC ....... vascular plant
Gentianella amarella ssp. acuta . . . . ... felwort . ... SC ....... vascular plant
Glaux maritima . .. ............... seamilkwort ............... ... .. ..., E ........ vascular plant
Habronattus texanus . .. ......... ... aspecies of jumping spider ................ SC ....... jumping spider
Haliaeetus leucocephalus . . . ......... bald eagle (Fed. Status: T) ................ SC ....... bird
Hamamelis virginiana . . . ........... witch-hazel .......................... SC ....... vascular plant
Helianthus nuttallii ssp. rydbergii . ... .. Nuttall's sunflower . .................... SC ... vascular plant
Helictotrichon hookeri .. ........... OAL-EIASS « v v v v v v ie et e SC ....... vascular plant
Hemidactylium scutatum . ........... four-toed salamander . ................... SC ....... amphibian/reptile
Hesperia comma assiniboia . . ........ assiniboia skipper .. ............ .. .. ... E ........ butterfly/moth
Hesperiadacotae . .. .............. dakotaskipper ........... ... ., T ........ butterfly/moth
Hesperia leonardus .. ............. leonardus skipper .. ........... ... .. ... SC ....... butterfly/moth
Hesperiaottoe . . .. ............... ottoe skipper ....... e e T ... ... butterfly/moth
Hesperiauncas .................. uncas SKIpper . . ... .. E ........ butterfly/moth
Heteranthera limosa . . ............. mudplantain . ............ ... ... ... T ........ vascular plant
Heterodon nasicus . ............... western hognose snake . ... ............... SC ....... amphibian/reptile
Hudsonia tomentosa . . ............. beach-heather . . ....................... SC ....... vascular plant
Huperzia porophila . .. ............ rockclubmoss .............. .. ... . ..., T ........ vascular plant
Hydrastis canadensis . .. ........... golden-seal ................. ... .. ..., E ........ vascular plant
Hydrocotyle americana . . ........... American water-pennywort . . .. .. ... .. ... .. SC ....... vascular plant
{ Hydroptila metoeca . .............. aspeciesofcaddisfly . ................... SC ....... caddisfly
Hydroptila novicola . . ............. aspeciesof caddisfly .. .................. SC ....... caddisfly
Hydroptila tortosa . . . ............. aspeciesof caddisfly ... ................. SC ....... caddisfly
Ichthyomyzon fossor . .. ............ northern brook lamprey . ................. SC ....... fish
Ichthyomyzon gagei .. ............. southern brook lamprey .................. SC ....... fish

Ictiobus niger .. ......... .. .. .. .. blackbuffalo ................... .. .... SC ... fish
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Iodanthus pinnatifidus . . ............ purplerocket . ......... ... ... . ... ... E ........ vascular plant
Isoetes melanopoda . . ............. blackfoot quillwort . .................... E ........ vascular plant
Jeffersonia diphylla . . ............. twinleaf ............. ... ... ... ... ... SC ....... vascular plant
Juglans cinerea . . ................ butternut . . ............ ... .. ... SC ....... vascular plant
Juncus marginatus . . .............. marginatedrush . ................... ... SC ....... vascular plant
Juncus stygius var. americanus . . ... ... bogrush ...... ... ... .. . i SC ....... vascular plant
Juniperus horizontalis . ............. creeping jumiper . ........... .. ... SC ....... vascular plant
Laccaria trullisata . . .............. aspeciesoffungus ..................... SC ....... fungus
Lactarius fuliginellus . ............. aspeciesoffungus ..................... SC ....... fungus
Lampsilis higginsi . . .............. Higgins eye (Fed. Status: E) ............... E ........ mollusk
Lampsilisteres . ................. yellowsandshell . ...................... E ........ mollusk
Lanius ludovicianus . .. ............ loggerhead shrike ...................... T ........ bird
Larus pipixcan . ................. Franklinsgull ........................ SC ....... bird
Lasmigona compressa . ............. creek heelsplitter . ..................... SC ....... mollusk
Lasmigona costata . . .............. fluted-shell ................ ... ... ... SC ....... mollusk
Lechea tenuifolia . ................ narrow-leaved pinweed . ................. E ........ vascular plant
Leersia lenticularis . . .. ............ catchfly grass . . . ............ .. .. ... ... SC ....... vascular plant
Leptogium apalachense . . ........... aspeciesoflichen . ..................... E ........ lichen
Lespedeza leptostachya . . ........... prairie bush clover (Fed. Status: T) .......... T ... vascular plant
Lesquerella ludoviciana . . . .......... bladderpod ............... ... ... . ..., E ........ vascular plant
Ligumiarecta ................... black sandshell . ....................... SC ....... mollusk
Limosafedoa ................... marbled godwit ....................... SC ....... bird
Limosella aquatica . . .............. mudwort . . .......... .ttt SC ....... vascular plant
Listera auriculata . . .............. auricled twayblade ..................... E ........ vascular plant
Listera convallarioides . ............ broad-lipped twayblade .................. SC ....... vascular plant
Littorella uniflora . ............... American shore-plantain . . .. .............. SC ....... vascular plant
Lobaria quercizans . . .. ............ aspeciesoflichen . ..................... SC ....... lichen
Lobaria scrobiculata . . . ............ aspeciesoflichen . ..................... E ........ lichen
Luzula parviflora ssp. melanocarpa . . . . . small-flowered woodrush . ................ SC ....... vascular plant
Lycaeides idas nabokovi ............ Nabokov’sblue ....................... SC ....... butterfly/moth
Lycaeides melissa samuelis . ......... Karner blue (Fed. Status: E) ............... E ........ butterfly/moth
Lysimachia quadrifolia . ............ whorled loosestrife . .................... SC ....... vascular plant
Lysurus cruciatus . .. .............. aspeciesof fungus ..................... SC ....... fungus
Machaeranthera pinnatifida . . ........ cutleafjronplant . . ..................... SC ....... vascular plant
Malaxis monophyllos var. brachypoda ... white adder’s-mouth .................... SC ....... vascular plant
Malaxis paludosa . . . .............. bog adder's-mouth ..................... E ........ vascular plant
Marpissagrata . ................. a species of jumping spider . ............... SC ....... jumping spider
Marsilea vestita . . ................ hairy waterclover . . .................... E ........ vascular plant
Megalonaias nervosa . ............. washboard . .. ........................ T ........ mollusk
Melicanitens . .................. three-floweredmelic .................... A vascular plant
Metaphidippus arizonensis . .......... a species of jumping spider . . .............. SC ....... jumping spider
Microtus ochrogaster . ............. prairievole .............. ... ... ... ... SC ....... mammal
Microtus pinetorum . . ............. woodlandvole ........................ SC ....... mammal
Minuartia dawsonensis . ... ......... rock sandwort . ....................... SC ....... vascular plant
Moehringia macrophylla . . .......... large-leaved sandwort . .................. T ........ vascular plant
Montia chamissoi . .. .............. MONtA . ... vttt E ........ vascular plant
Morone mississippiensis . ........... yellowbass ............ .. ... sC ....... fish
Muhlenbergia uniflora . . .. .......... onefloweredmuhly . . ................... SC ....... vascular plant
Mustelanivalis . ................. leastweasel . ............. ..., SC ....... mammal
Myotis septentrionalis . ............. northernmyotis . ...................... SC ....... mammal
Najas gracillima ... .............. slendernaiad ......................... SC ....... vascular plant
Najasmarina .. ................. seamnaiad ... ... .. SC ....... vascular plant
Napaea dioica . . . ................ glademallow . ........................ T ... ... vascular plant
Notropisamnis . ................. pallid shiner ......................... SC ....... fish
Notropis anogenus . . .............. pugnoseshiner ........................ SC ....... fish
Notropis nubilus . ................ Ozartkminnow . ....................... SC ....... fish
Notropistopeka . .. ............... Topekashiner ..................cou... SC ....... fish
Noturus exilis .. ................. slendermadtom .................... ... SC ....... fish
Novasuccinea n. sp. MinnesotaB ... ... Iowa Pleistocene ambersnail ............... E ........ mollusk
Novasuccinea n. sp. Minnesota A .. .... Minnesota Pleistocene ambersnail . . . ......... T ........ mollusk
Nymphaea leibergii . .............. small white waterlily . ................... T ... .. .. vascular plant
Oarismagarita .................. garitaskipper . . ......... ... . i T ........ butterfly/moth
Oarisma powesheik . .............. powesheik skipper . . . ... ... ... .. .. SC ....... butterfly/moth
Obovaria olivaria . ............... hickorynut . . ............. ... 0., SC ....... mollusk
Oeneis uhlerivaruna . ............. Uhler'sarctic . .. ... .o vi i iiiin e, E ........ butterfly/moth
Oenothera rhombipetala . . .......... rhombic-petaled evening primrose ........... SC ....... vascular plant
Ophiogomphus anomalis . ........... extra-striped snaketail ................... SC ....... dragonfly
Ophiogomphus susbehcha . .......... St. Croix snaketail . .................... SC ....... dragonfly
Opuntia macrorhiza . .............. plains prickly pear . ............. .. ... .. SC ....... vascular plant
Orobanche fasciculata . . . ........... clustered broomrape . .............. .. ... SC ....... vascular plant
Orobanche ludoviciana . . ........... Louisiana broomrape . . .................. SC ....... vascular plant
Orobanche uniflora . .............. one-flowered broomrape . . . ............... SC ....... vascular plant
Oryzopsis hymenoides . . . ........... Indianricegrass ............ ... ... ... E ........ vascular plant

Osmorhiza berteroi . . . ............. Chilean sweetcicely .................... E ........ vascular plant
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SCIENTIFIC NAME COMMON NAME STATUS TAXONOMIC GROUP
Osmorhiza depauperata . . .. ......... blunt-fruited sweetcicely ................. SC ....... vascular plant
Oxyethiraecornuta . . .............. aspeciesofcaddisfly . . .................. sC ....... caddisfly
Oxyethiraitascae . . ............... aspeciesofcaddisfly . ................... SC ....... caddisfly
Oxytropis viscida . . ... ............ sticky locoweed .............. ... ...... E ........ vascular plant
Panax quinquefolius . .............. Americanginseng . . ........ .o SC ....... vascular plant
Paradamoetas fontana . . . .. ......... a species of jumping spider . ............... SC ....... jumping spider
Parmelia stictica . ................ aspeciesoflichen ... ................... E ........ lichen
Parmelia stuppea . . . .............. aspeciesoflichen...................... T ........ lichen
Paronychia canadensis . ............ Canadian forked chickweed . . .............. T ... ... .. vascular plant
Paronychia fastigiata . ............. forked chickweed ...................... E ........ vascular plant
Parthenium integrifolium . . .......... wildquinine ................ .. .. ..... E ........ vascular plant
Pelecanus erythrorhynchos . . ... ...... American white pelican . ................. SC ....... bird
Pellaea atropurpurea . ............. purple cliff-brake ...................... SC ....... vascular plant
Peltigeravenosa . ................ aspeciesoflichen . . .................... SC ....... lichen
Percinaevides . .................. giltdarter . ............. ... ... ... SC ....... fish
Perognathus flavescens . . ........... plains pocketmouse . ................... SC ....... mammal
Phacelia franklinii .. .............. Franklin’sphacelia ..................... SC ..., vascular plant
Phalaropus tricolor . .............. Wilson's phalarope . .................... T ........ bird
Phegopteris hexagonoptera . ......... broadbeech-fern . ................... ... T ... ..., vascular plant
Phenacomys intermedius . ........... heathervole .. ....... ... ... ... ... .. ... SC ....... mammal
Phidippus apacheanus . . ............ a species of jumping spider . .. ............. SC ....... jumping spider
Phidippuspius . . . .. ... ... a species of jumping spider . . .............. SC ....... jumping spider
Pinguicula vulgaris . .............. butterwort . .. ... .. . SC ....... vascular plant
Pipistrellus subflavus .. ............ easternpipistrelle .. .................... SC ....... mammal
Pituophis catenifer .. .............. gophersnmake .............. .. . ..., SC ....... amphibian/reptile
Plantago elongata .. .............. slenderplantain ....................... T ........ vascular plant
Platanthera clavellata . . . ........... club-spurorchid ....................... SC ....... vascular plant
Platanthera flava var. herbiola . . ... ... tubercled rein-orchid . ................... E ........ vascular plant
Platanthera praeclara . .. ........... western prairie fringed orchid (Fed. Status: T) ... E ........ vascular plant
Plethobasus cyphyus . .. ............ Sheepnose . ........... i E ........ mollusk
Pleurobema coccineum . ............ round pigtoe . . ... ... .. T ... ..., mollusk
Poa paludigena . . ................ bogbluegrass . . ............ ... ., T ... ... vascular plant
Poawolfii ..................... Wolf'sbluegrass . .. .................... SC ....... vascular plant
Podiceps auritus . .. .............. hornedgrebe ......................... T ........ bird
Polemonium occidentale ssp. lacustre . . .. westernJacob’s-ladder . .................. E ........ vascular plant
Polycentropus milaca . . ............ aspeciesof caddisfly .. .................. SC ....... caddisfly
Polygala cruciata . . . .............. cross-leaved milkwort ................... E ........ vascular plant
Polygonum careyi .. .............. Carey’ssmartweed ..................... SC ....... vascular plant
Polygonum viviparum . . ............ alpine bistort . . .......... .. . 0 0 .., SC ....... vascular plant
Polyodon spathula .. .............. paddlefish . .......................... T ........ fish
Polystichum acrostichoides . .. ....... Christmasfern .. ...................... T ........ vascular plant
Polystichum braunii . .............. Braun'shollyfern .. .................... E ........ vascular plant
Polytaenia nuttallii . . .............. prairie-parsley . .............. . .. ... ... SC ....... vascular plant
Potamogeton bicupulatus . .. ......... snailseed pondweed . . ................... E ........ vascular plant
Potamogeton diversifolius . .......... diverse-leavedpondweed ................. E ........ vascular plant
Potamogeton vaginatus . ............ sheathed pondweed ..................... SC ....... vascular plant
Potamogeton vaseyi . .............. Vasey'spondweed ..................... SC ....... vascular plant
Prenanthes crepidinea . . . ........... nodding rattlesnake-root . .. ............... SC ....... vascular plant
Protoptila talola . ................ aspeciesof caddisfly . ................... SC ....... caddisfly
Psathyrella cystidiosa . . ............ aspeciesof fungus . .................... E ........ fungus
Psathyrella rhodospora . . .. ......... aspeciesof fungus ..................... E ........ fungus
Pseudocyphellaria crocata . . . ........ aspeciesoflichen . ..................... E ........ lichen
Psoralidium tenuiflora . ............ slender-leaved scurfpea .................. E ........ vascular plant
Pyrgus centaureae freija . ........... grizzled skipper ............... ... . ... . SC ....... butterfly/moth
Pyrolaminor ................... small shinleaf . . .. ..................... SC ....... vascular plant
Quadrula fragosa . .. .............. winged mapleleaf (Fed. Status: E) ........... E ........ mollusk
Quadrula metanevra . . ............. monkeyface ......... ... .. i T ........ mollusk
Quadrulanodulata . . .............. wartyback . .. .. ... . e e E ........ mollusk
Ralluselegans . .................. kingrail ........... ... . i, E ........ bird
Ranunculus lapponicus . . ........... Lapland buttercup .. .................... SC ....... vascular plant
Rhynchospora capillacea . . .......... hair-like beak-rush . .................... T ........ vascular plant
Rhynchospora fusca . .............. sooty-colored beak-rush .. ................ SC ....... vascular plant
Rorippa sessiliflora . .............. sessile-flowered cress . .......... .. .. ..., SC ....... vascular plant
Rotala ramosior . . .. .............. tooth-cup . ....... ... .. i T ... .. ... vascular plant
Rubus chamaemorus . .............. cloudberry . . ........ .. T ........ vascular plant
Rudbeckia triloba . . . .............. three-leaved coneflower . ................. SC ....... vascular plant
Ruppia maritima . . ............... ditch-grass . ..........ccoiiiiiiinn SC ....... vascular plant
Sagina nodosa ssp. borealis . ......... knotty pearlwort . .. .......... . ... E ........ vascular plant
Salicorniarubra . ................ redsaltwort . .......... ... i T ...... .. vascular plant
Salix maccalliana . . . .............. Maccallswillow ...................... SC ....... vascular plant
Salixpellita .................... satiny willow .. ........... ... . ... . . ... SC ....... vascular plant
Sanicula trifoliata . . .............. beaked smakeroot . ................ . ..., SC ....... vascular plant
Sassacus papenhoei . .............. a species of jumping spider . ............... SC ....... jumping spider

Saxifragacernua . ................ nodding saxifrage ............ .. ... ... .. E ........

vascular plant
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Saxifraga paniculata . . . ............ encrusted saxifrage ..................... T .. 0. vascular plant
Schedonnardus paniculatus . . . ....... tumblegrass . .. ..... .. 0 i e SC ....... vascular plant
Schinia indiana . . . . . e phloxmoth ............ ... .. ... ...... SC ....... butterfly/moth
Schistostegia pennata . . . ........... luminous moss . ......... .. o, E ........ moss
Scirpus clintonii . . .. .............. Clinton’sbulrush ...................... SC ....... vascular plant
Scleria triglomerata . . ............. tallnut-rush . . ............ ... .. ., E ........ vascular plant
Scleria verticillata . . . ............. whorlednut-rush ...................... T ... ..., vascular plant
Scutellariaovata . .. .............. ovate-leaved skullcap . . . ................. T ... .. vascular plant
Sedum integrifolium ssp. leedyi . . ... ... Leedy's roseroot (Fed. Status: T) . ........... E ........ vascular plant
Seiurus motacilla . .. .............. Louisiana waterthrush . .................. SC ....... bird
Selaginella selaginoides . . .. ......... northern spikemoss . .................... E ........ vascular plant
Seneciocanus . .................. ray TAGWOTL . . . vt vt vt i ie e it ee e E ........ vascular plant
Senecio indecorus . . .............. elegantgrounsel ....................... SC ....... vascular plant
Setodes guttatus . . .. .............. aspeciesofcaddisfly .. .................. SC ....... caddisfly
Shinnersoseris rostrata . . . .......... annual skeletonweed .................... T ... ... vascular plant
Silene drummondii . . .............. Drummond’s campion ............. e SC ....... vascular plant
Silene nivea . ................... SNOWY Campion . .......... ... T ........ vascular plant
Simpsonaias ambigua . ............. salamandermussel ..................... T ........ mollusk
Sistrurus catenatus . . .............. MASSASAUZA .+« . v v ve et e e e E ........ amphibian/reptile
Solidagomollis . ................. softgoldenrod ........................ SC ....... vascular plant
Solidago sciaphila . . .............. cliffgoldenrod .. ................ ... ... SC ....... vascular plant
Sorex fumeus . .................. smokey Shrew . ............c.ccovvinan. SC ....... mammal
Sparganium glomeratum . . .......... clusteredbur-reed . ..................... SC ....... vascular plant
Speotyto cunicularia . . ............. burrowingowl ............ ... ... ..... E ........ bird
Speyeriaidalia .................. regal fritillary . ............. ... ... ..... SC ....... butterfly/moth
Spilogale putorius . . .............. easternspotted skunk . . .................. T ........ mammal
Stellaria longipes . . . .............. long-stalked chickweed .................. SC ....... vascular plant
Sterna forsteri . .................. Forster'stern . . ...........ccovuuuin.n. SC ....... bird
Sterna hirundo . ... .............. COMMONUEIM . . vttt vt it e iaeiennennn T ........ bird
Sticta fuliginosa . . .. .............. aspeciesoflichen . ..................... SC ....... lichen
Subularia aquatica . . .. ............ awlwort . ....... ... e T ... vascular plant
Sullivantia sullivantii . ............. reniform sullivantia . . . .................. T oo, vascular plant
Symphoricarpos orbiculatus . . ........ coralberry ......... .. .. ... i, SC ....... vascular plant
Synaptomys borealis . .............. northernbog lemming . .................. SC ....... mammal
Talinum rugospermum . . . . .......... rough-seeded fameflower . ................ E ........ vascular plant
Tephrosia virginiana . . . ............ BOAL'STTUE . . v ov v et ieene oo e SC ....... vascular plant
Thomomys talpoides . . ............. northern pocket gopher . ................. SC ....... mammal
Tofieldiapusilla . . . ............... small false asphodel . . . ... ............... E ........ vascular plant
Tomenthypnum falcifolium . . ......... aspeciesofmoss ...................... SC ....... moss
Torreyochloa pallida . . ............ Torrey’s manna-grass . . ................. SC ....... vascular plant
Trilliumnivale . ................. snpow trillium . .......... ... .. ........ SC ....... vascular plant
Trimorpha acris var. asteroides . . ... .. bitter fleabane . .............. ... ...... SC ....... vascular plant
Trimorpha lonchophylla . ........... shortray fleabane ...................... SC ....... vascular plant
Triplasis purpurea . . .............. purple sand-grass . ............. ... ... .. SC ....... vascular plant
Tritogonia verrucosa . ............. PISOIZIID . ... . e T ........ mollusk
Tropidoclonion lineatum . ........... linedspake .......................... SC ....... amphibian/reptile
Tsuga canadensis . . ............... easternhemlock ....................... SC ....... vascular plant
Tutelina formicaria . . . ............. a species of jumping spider . ... ............ SC ....... jumping spider
Tympanuchus cupido . . . ............ greater prairie-chicken .. ................. SC ....... bird
Umbilicaria torrefacta . ............ aspeciesoflichen . ..................... E ........ lichen
Utricularia purpurea . ............. purple-flowered bladderwort . . ............. SC ....... vascular plant
Utricularia resupinata . . . ........... lavender bladderwort . .. ................. SC ... ..., vascular plant
Vaccinium uliginosum . .. ........... alpinebilberry . ......... ... ... ... . ..., T ..o vascular plant
Valeriana edulis var..ciliata . . . ....... valerian . ... ... ... e e e T ........ vascular plant
Venustaconcha ellipsiformis . ......... ellipse ............... e e T ........ mollusk
Verbena simplex . ................ narrow-leaved vervain . .................. SC ....... vascular plant
Vertigo hubrichti variabilis n. subsp. . ... variable Pleistocene vertigo . . .............. T ........ mollusk
Vertigo hubrichti hubrichti . . ......... Midwest Pleistocene vertigo ............... E ........ mollusk
Vertigo meramecensis . ............. bluff vertigo ............... ... ... ..... T ... ..., mollusk
Viola lanceolata . .. .............. lance-leaved violet . .................... T ........ vascular plant
Violanuttallii . .................. yellow prairieviolet . ................... T ... ..... vascular plant
Vitisaestivalis . . .. ............... silverleafgrape ....................... SC ....... vascular plant
Waldsteinia fragarioides . ........... barrenstrawberry .............. .. ... SC ....... vascular plant
Wilsonia citrina . . .. .............. hoodedwarbler ....................... SC ....... bird
Woodsia alpina . . ................ alpinewoodsia . .............. ... ... ... SC ....... vascular plant
Woodsia glabella . . . .............. smoothwoodsia . ...................... A vascular plant
Woodsia scopulina . . .............. Rocky Mountain woodsia . ................ T ... ..... vascular plant
Xyrismontana . . . ................ montane yellow-eyed grass . ............... SC ....... vascular plant

Xyristorta .. ......... .. .. twisted yellow-eyed grass . ................ E ........ vascular plant



MCBS Products

The Natural Heritage and Nongame Research Pro-
gram (NHNRP) maintains the Natural Heritage Infor-
mation System (NHIS), which now includes more than
20 component databases. The oldest of these is the Rare
Features Database, which contains statewide informa-
tion on the locations of rare plants and animals and ani-
mal aggregations. A complete list of rare features tracked
in this database is available upon request from NHNREP.
Presently over 21,000 Jocations of rare features are docu-
mented for the state of Minnesota in this database. All

rare features data collected by MCBS are entered into
this database, and each location constitutes a record.
Other databases include the Minnesota County Biologi-
cal Survey (MCBS) Site Database, Bald Eagle Historical
Database, Colonial Waterbird Historical Database,
County Flora Database, Bearing Tree Database, and
Releve (vegetation plots) Database.

In addition to being presented in this notebook, the
following data on Cass County are available from the

NHIS in a variety of printed and electronic formats. For
access to these data, contact Karen Cieminski, Database
Manager, Natural Heritage and Nongame Research Pro-
gram, Section of Ecological Services, Minnesota Depart-
ment of Natural Resources, Box 25, 500 Lafayette Road,
St. Paul, MN 55155, (612/296-8319).

1) Public Land Survey Bearing Tree Data

2) Rare Features Data (plants, animals, animal

aggregations)

3) MCEBS Site Polygons and Attribute Data

4) Vegetation Plot (releve) Data

5) Plant Lists

6) County Checklist (plants)

A NHIS user’s guide and a request form follow this
page. Please contact the NHNRP Information Systems
Manager for an estimate of delivery time and to discuss
any costs that might be incurred.
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Natural Heritage Users Guide and Request Form

A NHIS user’s guide and a request form follow this page. Please contact the NHNRP Database Manager for an

estimate of delivery time and to discuss any costs that might be incurred.
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‘A User’s Guide To The Minnesota

Natural Heritage Information System

The Challenge of the Minnesota Natural Heritage Information System is to effectively provide information on
Minnesota’s rare plants, animals, natural communities, and geologic features. This information assists Minnesotans
in planning for the protection and management of the State’s biological diversity.

he Minnesota Natural Heritage Information

System is maintained by the Natural Heritage
Program and the Nongame Wildlife Program,
units within the Minnesota Department of Nat-
ural Resources Division of Fish and Wildlife. The
mission of these two programs is to inventory,
research, and protect features of the State’s bio-
logical diversity.

he Natural Heritage Information System now

includes more than 20 component databases.
The oldest feature of this system is the Rare
Features Database. This database includes locations
of species officially listed under the provisions of
the Federal Endangered Species Act of 1973,
Public Law 93-205 and/or
Minnesota Statute 84.0895.
The federal law prohibits
the “taking” of endan-

=Tz

gered animals wherever NATURA

they occur and protects

plants wherever there is HERITAGE
federal involvement in INFORMATION

the form of funding or SYSTEM

permits. The state law

imposes the same restrictions on taking, import,
transport or sale to both endangered and threat-
ened animal and plant species.

Other databases in the System contain a variety of
complementary information such as nest histories of
bald eagles and colonial waterbirds, plant lists for
counties and selected sites, original public land survey
records (1847-1907), and detailed site descriptions
in selected counties.
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The purpose of this brochure is to explain the nature
of the data maintained, provide examples of potential
uses of the information, illustrate possible formats in
which data can be supplied, and to explain the proce-
dure for requesting data.

The Rare Features Database

he Rare Features Database is the most com-

plete single source of locational information
about Minnesota’s rare or otherwise significant
plant and animal species, natural communities,
and natural features. The Database began as a
compilation of historical records from museum
collections and published information. This has
been supplemented with data from years of field
work on Minnesota’s rare features. Most recently,
our knowledge of Minnesota’s rare features has
increased substantially with the progress of the
Minnesota County Biological Survey, a county-by-
county inventory of rare natural features.
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he Rare Features Database comprises locational
records of rare and endangered natural features.
The data are maintained in several
formats. Alllocations are plotted

maps. Eachrecord is also tracked
in acomputerized database, with
supporting information kept in

manual files. Each record is NATURE
composed of anumber of fields  (QF THE
containing information such as DATA

location, date, State and Federal
legal status,landownership, numbers of individu-
als observed, and associated species.




Rare Plants

The following rare plants are tracked: all species that
are listed as Federally endangered, threatened, or as
candidates for Federal listing; all species that are State
listed as endangered, threatened or special concern.
Several rare species are also tracked which currently
have no legal status but need further monitoring to
determine their status.

Rare Animals

All animal species that are listed as Federally endan-
gered or threatened (except the gray wolf) are tracked,
as well as all birds, small mammals, reptiles, amphib-
ians, mussels, and butterflies that are listed as State
endangered, threatened or special concern. Fish data
are currently maintained in manual files only.

Natural Communities

-Natural communities are functional units of the land-
scape that are characterized and defined by their most
prominent habitat features — a combination of vegeta-
tion, hydrology, landform, soil and natural disturbance
cycles. Although natural communities have no legal
protection in Minnesota, the Natural HeritageProgram
has evaluated and ranked community types according
to their relative rarity and endangerment throughout
their range. Locations of high quality examples are
tracked by the Rare Features Database.

Geologic Features

Noteworthy examples of geologic features throughout
Minnesota are tracked if they are unique or rare, ex-
traordinarily well-preserved, widely documented, high-
ly representative of a certain period of geologic history,
or very useful in regional geologic correlation.

Animal Aggregations

Certain types of animal aggregations, such as nesting
colonies ofwaterbirds (herons, egrets, grebes, gulls
-and terns), bat hibernacula, prairie chicken booming
grounds, and winter bald eagle roosts are tracked
regardless of the legal status of the species that com-
prise them. The tendency to aggregate makes these
species vulnerable because a single catastrophic event-
could result in the loss of many individuals.

q s the only repos-
itory for state- |

wide locational infor-
mation on rare natural
features, the Rare
Features Database can
be useful to many
agencies and individ-
uals.

USE
OF THE
DATA

The data are used for:

Land Conservation Programs: to identify those area.
most deserving protection by DNR programs such as
the Scientific and Natural Areas, Reinvest in Minnesota,
and Native Prairie Bank Programs, as well as private
conservation organizations such as the Nature Conser-
vancy.

Environmental Review: for review of specific project-
related impacts through the state environmental review
process. Examples include commercial and residential
developments, transportation projects, utility
construction, landfills, mining, and flood control
projects.

Planning: to notify private and public planners and
developers of locations of rare species or biologically
sensitive areas early in the planning process.

Management: to provide data to government agencies
and other land management organizations so that
management decisions can be made with consideration
for rare features.

Research: to provide baseline information on rare
features to support population monitoring and other
ecological research.

Education: to promote public awareness and
appreciation of Minnesota’s rare resources.

lthough the most common request is for the loca-
tional information contained in the Rare Features
Database, there is a growing

demand for other types of O
information about rare species NATURE Z4
and natural communities, such OF THE <

as detailed plant lists, site
evaluations, and site-base
priorities. Applicants with
specific interests should in-
quire if their needs can be met by other databases
in the Natural Heritage Information System.

DATA

I nformation from the Rare Features Database can be
provided for review of land-use plans, impacts of
specific development
projects, research projects,
and for other legitimate
uses. The publication of
exact locational informa-
tion, however, may threaten
the continued existence of
some rare species. For
example, some endangered wildflowers, such as orchids,
have very attractive blooms thatcanlead to exploita-

DATA SECURITY




P

tion by collectors. Some rareanimal species, suchas are
yensitive to disturbance by humans, and may
desert a breeding area that is approached too closely
during certain portions of the breeding season. For this
reason, program staff must carefully screen all requests,
and may ask that the level of detail in publication of
locational information be modified, or thatinterpretation
of data be reviewed by program staff.

D ata can be
supplied to users
in several formats:

DATA
REQUESTS

1.Printed

Custom computer printouts are available that display
data selected and sorted to meet the user’s needs. Some
examples include sorting by:

- Geographic area, e.g., county, township, 7.5 minute
topographic map (scale 1:24,000).

— Species or major taxonomic groups such as birds.

— Status, e.g., all endangered species, all Federally
listed species.

— Date of information, i.e., date occurrence was last
field checked.

— Land ownership, e.g., public or private.

2. Electronic
The information described above can also be provided
in electronic form on floppy disks or tapes.

3. Maps

Certain mapping capabilities also exist, and these are
currently being expanded. Data are managed with an
ARC/INFO Geographic Information System; data
conversion to other GIS formats is possible. Interested
users should inquire about the type of mapping
available at the time they place their request.

Data Request Forms are available from:

Endangered Resource/Environmental Review Specialist
Minnesota Natural Heritage and Nongame Wildlife
Research Program
Department of Natural Resources
500 Lafayette Road, Box 25
St. Paul, Minnesota 55155
Phone: 612/296-2835

B y completing data request forms, applicants supply
detailed information about the nature of the data
required and the intended use of the data. Staff review
the data request and determine the level of detail
necessary to ad-
equately meet the
data applicant’s
needs. Informa-
tion is retrieved
using the most cost-
efficient methods and
provided to the applicant
in the most effective format.
The applicant must agree to

secure permission from the Natural

Heritageand Nongame Wildlife Programs before pub-
lishing precise locational information, and to credit
the Natural Heritage Information System as the source
of the information. Typical response time is two weeks
following the receipt of the data request form.

APPLICATION
PROCEDURE

Minnesota

DEPARTMENT OF
NATURAL RESOURCES

Equal opportunity to participate in and benefit from programs of the
Minnesota Department of Natural Resources is available to all
individuals regardless of race, color, national origin, sex, age or
disability. Discrimination inquiries should be sent to MN/DNR, 500
Lafayette Rd., St. Paul, MN 55155-4049 or the Equal Opportunity
Office, Department of the Interior, Washington, D.C. 20240

©1992,1997, State of Minnesota, Department of Natural Resources
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" DATE OF REQUEST

- MINNESOTA NATURAL HERITAGE INFORMATION SYSTEM DATA REQUEST FORM

**Requests generally take 2 to 3 weeks from date of receipt to process
and are processed in the order received.**

For a description of the Natural Heritage Information System, consult “A User’s Guide to the Natural Heritage
Information System” (available by calling or writing the contact shown on the reverse side of this form).

WHO IS REQUESTING THE INFORMATION?

Agency
Name and Title
Address
Phone
FAX

STANDARD INFORMATION PROVIDED: You will be provided with information on the known
locations of plants and animals that are Federally or State listed and rare species with no legal status, as
well as high quality natural plant communities and aggregation sites such as bat hibernacula, colonial
waterbird nesting sites, prairie chicken booming grounds, etc. If you need information only on certain
groups or species, or need additional information not listed above, please specify below. If additional
clarification of your request is required, you will be contacted by phone.

AREA FOR WHICH INFORMATION IS DESIRED (FOR LOCALIZED AREAS, SPECIFY

Y.T TION); ENCLOSE A MAP SHOWING THE
BOUNDARIES OF THE AREA OF INTEREST.

HOW WILL THE INFORMATION BE USED AND IN WHAT FORM AND DETAIL DO YOU WISH
TO PUBLISH THIS INFORMATION?

(OVER)



IF DATA ARE BEING REQUESTED FOR REVIEW OF A DEVELOPMENT PROJECT, PLEASE
PROVIDE THE FOLLOWING INFORMATION:

PROJECT NAME
PROJECT PROPOSER
BRIEFLY DESCRIBE THE PROJECT.

BRIEFLY DESCRIBE CURRENT AND PAST LAND USE OF PROJECT SITE, IF KNOWN:

The information supplied above is complete and accurate. I understand that material supplied to me
from the Minnesota Natural Heritage Information System is copyrighted and that I can not reproduce or
publish any of this copyrighted material without prior written permission from the Minnesota DNR.
Further, that if permission to publish is given, I understand that I must credit the Minnesota Natural
Heritage and Nongame Wildlife Programs, Minnesota Department of Natural Resources as the source of
the material. ‘ ’

Signature

Return completed form to: Endangered Species Environmental Review Coordinator
Section of Ecological Services
Department of Natural Resources
500 Lafayette Road, Box 25
St. Paul, Minnesota 55155

Phone (612) 296-8319 or 296-8324
FAX (612) 296-1811

Fees

For-profit organizations are charged a fee for this service. In addition, a surcharge is
applied for rush orders and a fee may be charged for large requests from any source. Fee
schedule available on request. Please do not include payment with your request. An
invoice will be included with our response letter.
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Bedrock and Glacial Geology

All of Cass County is blanketed thickly with mate-
rial deposited by glaciers over 10,000 years ago. The
depth of this glacial drift ranges from 300 to 500 feet
over much of the county, thinning to less than 100 feet
in the south (Oakes and Bidwell, 1968). Some of the
deepest till in the state is found in the vicinity of Leech
Lake (A.Norton, pers. comm.). These glacial deposits
give the county its hilly topography and soften the jagged
contours of the underlying eroded bedrock. Major land-
forms in Cass County are apparent in the figure on page
2.1.3; this map shows the relief present in the county.

Metamorphosed Lower Precambrian volcanic and in-
trusive bedrock (2.7 billion years old), formerly the south-
ern edge of the Canadian Shield, undetlies glacial drift
throughout most of Cass County. In the southeast part
of the county, metamorphosed mudstones and siltstones
of Middle Precambrian age make up the bedrock sur-
face. Cretaceous age (115 million years to 65 million
yeats old) sedimentary rocks have been reported at scat-
tered locations throughout the county and most likely
occur in depressions on the Precambrian bedrock sur-
face (A. Norton, pers. comm.).

The Pleistocene epoch, also known as the Great Ice
Age, began about 2 million years ago when the first of a
seties of glaciers moved south of the arctic regions. Gla-
ciers grew and moved south during cool periods, when
more snow fell during the cold part of the year than
melted during the warm season. During the Great Ice
Age, cool periods and glacial advances alternated with
warm periods when glaciers melted back.

The fractured bedrock underlying Cass County was
easily eroded by the first glaciers, creating an irregular
surface. The resulting underlying features influenced the
flow rate and direction of subsequent glaciers advancing
from the north (Mickelson et al. 1983).

The Wisconsin glaciation, the most recent glacial
advance, began about 100,000 years ago. The huge
Laurentide Ice Sheet, carrying glacial debris derived from
rocks of the Canadian Shield, covered much of eastern
North America and had many lobes and sublobes. About
20,000 years ago, the last of the lobes and sublobes be-
gan to melt (Pielou 1991).

The rate at which the south end of a glacier melted
determined how the glacial drift (unsorted debris car-
ried by the glacier) was deposited (Schwartz and Thiel
1963). If the south end of the glacier melted at about

the same rate that the glacier was being formed in the
north, the south end of the glacier remained stationary,
essentially “melting in place.” When this happened, a
great deal of coarse glacial debris was deposited in a rela-
tively narrow area along the edge of the melting lobe.
The resulting landform is called an end moraine.

In Cass County there are two striking examples of
end moraine. Highway 200 travels across the Itasca
Moraine from the Hubbard County line west of Walker
until it crosses the Boy River. This band of hills formed
when the Wadena lobe melted in place and left its load
of limey sandy loam debris about 20,000 years ago.

The St. Croix Moraine extends south from Ten Mile
Lake near Hackensack nearly to Pillager and is one of
the sharpest moraines in the state (Wright 1972). The
Deerfield Trail west of Backus and the Spider Lake Trail
in Foothills State Forest unmistakably pass over it. This
end moraine, with its sandy loam noncalcareous till
(Univ. of Minnesota 1977), averages about 6 miles in
width and is a textbook example of “kame and kettle”
topography. The kames were formed when small areas
of the glacier melted and deposited their debris as coni-
cal hills. Kettles are lakes of various shapes and sizes
formed by the irregular deposition of glacial material
(depressions then filled with water) or by the melting of
iceblocks left mixed in the debris as the glacier retreated.
The iceblocks eventually melted, but the meltwater didn’t
fill the depression as completely as the ice block did,
giving the impression of a partly filled kettle of water
(Schwartz and Thiel 1963). ,

Another type of moraine, ground moraine, forms
when the south end of a glacier is melting much faster
than the north end is developing, and, in effect, the gla-
cier is making a rapid retreat. In doing so, the glacier
drops its debris over a broad area. In ground moraine,
the hills aren't as high and the lakes aren't as deep as they
are in an end moraine; the landscape is gently rolling
rather than rugged and hilly. The Guthrie Till Plain in
northwestern Cass County is an example of ground
moraine (Chippewa National Forest 1985). The Sucker
Bay Road south of Highway 2 travels the length of
Ottertail Peninsula, all of which is part of the Guthrie
Till Plain.

The Wadena Drumlin Field lies just to the west of
the St. Croix Moraine, between Highway 64 and the
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county line to the west and beyond. Drumlins are long,
narrow hills that are formed under actively moving gla-
ciers. They are molded and streamlined with their long
axes parallel to the direction of ice flow. This drumlin
field contains over 1000 drumlins and was formed when
the Wadena lobe spread to the south and west (Wright
1972).

Outwash plains are formed when meltwater from a
retreating glacier carries fine particles some distance away
from the glacier. This finer debris, sandy outwash, forms
an extensive, gently sloping, plain. In northwestern Cass
County, the Bemidji Sand Plain (an outwash plain) ex-
tends north and south of Highway 2 as the highway passes
in the vicinity of Cass Lake and Pike Bay.

To the east, Bena Dunes is an outwash plain on which
dunes were shaped by wind action. Katabatic winds (fast-
moving, cold, dense air flowing off the surface of a re-
treating glacier) may have reshaped the sand recently
deposited by glacial meltwaters into dunes. However, sig-
nificant dune movement took place during the
hypsithermal, a warm period that occurred here from
3,000 to 7,0000 years ago (Grigal et al. 1976). Most of
the modern dune topography probably resulted from
sand movement during that more recent period. High-
way 9 northeast of Bena to Winnie Dam passes through
this landform; ancient dunes have upland species such as
pine growing on them, while conifer swamps and other
wetlands cover the more or less level outwash plain.

The Pleistocene epoch ended and the Holocene ep-
och began with the melting of the last of the Wisconsin-
era glaciers about 10,000 years ago. The legacy of the
Pleistocene in Cass County is a mosaic of glacial deposits
including rugged end moraine, rolling ground moraine,
gently sloping outwash plains, and flat glacial lake plains.
The two end moraines that dominate the landscape here
earn this area the name “moraine terrain” (Ojakangas

and Matsch 1982).
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Sozls

The soils of Cass County developed in glacial depos-
its ranging from coarse gravel in end moraines to fine,
lake-laid sediments in lake plains. Soils of the various
geomorphic regions found in the county are described
in the Chippewa National Forest Ecological Classifica-
tion System Handbook (Chippewa National Forest 1985)
and in the series of soil atlases published by the Univer-
sity of Minnesota Agricultural Experiment Station.

Fieldwork for the soil survey of Cass County was com-
pleted by the Soil Conservation Service (now the Natu-
ral Resources Conservation Service (NRCS) ) in 1989.
The Soil Survey of Cass County was published by NRCS
in cooperation with the University of Minnesota Agri-
cultural Experiment Station and the U.S. Forest Service
in October 1997. Copies are available from NRCS, 300
Minnesota Avenue, Walker, MN 56484; (218) 547-
7254. The map of the soils of Cass County on page 2.1.6
was digitized by the Cass County Land Department and
ProWest, Inc., from maps provided by NRCS.

Geomorphic Regions

Geomorphic regions are divisions of the landscape
based on glacial geologic features and the soils that de-
veloped in these glacial deposits. The geomorphic regions
found in Cass County are mapped and described in the
Minnesota Soil Atlases and the accompanying sheets
(maps) for Duluth, Bemidji, Brainerd, and Hibbing pub-
lished by the University of Minnesota Agricultural Ex-
periment Station. The map on page 2.1.8 illustrates the
geomorphic regions found in the county. A brief de-
scription of each geomorphic regions follows the map.

Ecological Classification System

An ecological classification system (ECS) carries the
concept of geomorphic regions several steps further. In
this system, landscape divisions are based on climatic and
biological features as well as glacial geology.

The Minnesota Department of Natural Resources,
the U.S. Forest Service, and other government agencies
in Minnesota are developing an ECS for the state
(Hanson and Hargrave 1996). These agencies also are
cooperating with agencies in other states as well as agen-
cies world-wide in the development of a hierarchical sys-
tem that divides the world ‘into landscape units based

on abiotic and biotic factors (Bailey 1996).

The units of this ECS include Province, Section, Sub-
section, and Landtype Association (LTA). Cass County
lies in the Laurentian Mixed Forest Province and the
Northern Minnesota Drift and Lake Plains Section. The
three Subsections in the county are the Pine Moraines
and Outwash Plains, Chippewa Plains, and St. Louis Mo-
raines. These three upper levels of ECS are shown on a
map in this chapter. Descriptions of the three subsec-
tions in the county , from a draft publication prepared
by Bryan Hargrave in 1994, follow the map. Draft LTAs
have been delineated for the county and are shown on
page 2.1.12; a brief description of each follows the map.

The division of the landscape into ecologically de-
fined units is the first step in ecosystem-based manage-
ment. These landscape units provide the foundation for
land use planning in the state, the continent, and the
world. ‘

Lakes and Rivers

Cass County has 514 lakes over 10 acres in size. Many
of these were formed when iceblocks in glacial till or
outwash melted or when basins formed by the irregular
deposition of till filled with water.

The basin of Big Rice Lake was formed by the irregu-
lar deposition of till. Leech Lake is dammed on the south
by the Itasca End Moraine. Pine Mountain,
Winnibigoshish, Woman, and Inguadona lakes are
iceblock basins formed in till or outwash. Ten Mile Lake
is one of the deepest in the state; an iceblock basin lying
in a preglacial valley, it may, at its deepest point, be in
Precambrian bedrock rather than glacial till (Minnesota
Department of Conservation 1968).

Major rivers in Cass County include the Mississippi,
which forms the northeast boundary of the county; the
Crow Wing, which forms the southern boundary of the
county; and the Leech Lake River, which flows from
Leech Lake through Mud and Goose lakes to the Missis-
sippi. All three rivers are dammed at least once, and the
Mississippi and Leech Lake rivers have been channelized.

Several publications produced by the Division of Fish
and Wildlife of the MN Department of Natural Re-
sources address the major watersheds in Cass County.
The Crow Wing River watershed is discussed in
Lockwood (1969), Johnson (1967), and Johnson (1968).
Kuchera and Peterson (1980) report on the Mississippi
River watershed.
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The map on page 2.1.14 shows the major watersheds
for the county and the ECS section (Northern Minne-
sota Drift and Lake Plains) in which this county lies.
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Soils Map of Cass County

Prepared by Cass County Land Dept. and ProWest, Inc. from NRCS maps.
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LEGEND TO THE GENERAL SOILS MAP
CASS COUNTY, MINNESOTA

Nearly Level to Rolling Sandy, Loamy over Sandy, and Organic Soils on Outwash Plains and Terminal Moraine Margins

1. Menahga-Markey-Friendship: Nearly level to rolling, excessively drained, very poorly drained, and moderately well
drained soils formed in sandy sediments and organic soil materials on outwash plains

2. Menahga-Bergkeller-Sanburn: Nearly level to rolling, excessively drained, well drained, and moderately well drained
soils formed in sandy and loamy over sandy sediments on outwash plains and terminal moraine margins

3. Hubbard-Friendship: Nearly level to gently undulating, excessively drained and moderately well drained soils formed
in sandy sediments on outwash plains

4,  Zimmerman-Greenwood-Rifle: Nearly level to gently sloping, excessively drained and very poorly drained soils formed
in sandy sediments and organic soils materials on outwash plains

Nearly Level to Rolling Loamy, Silty; Clayey, and Organic Soils on Moraine and Lake Plains

5. Warba-Stuntz-Cutaway: Nearly level to rolling, well drained, somewhat pootly drained and well drained soils formed
in loamy glacial till and sands over loamy glacial till on moraines

6. Stuntz-Spooner-Suomi: Neatly level to rolling, somewhat poorly drained, poorly drained, and moderately well drained
soils formed in loamy glacial till, silty lacustrine sediments, and clayey glacial till on moraines and lake plains

7. Warba-Stuntz-Cathro: Nearly level to rolling, well drained, somewhat pootly drained, and very poorly drained soils
formed in dense loamy till and organic materials on moraines

8. Nokay-Wabedo-Cathro: Nearly level to rolling, poorly drained, moderately well drained, and very poorly drained soils
formed in dense loamy till and organic materials on moraines

9.  Itasca-Goodland-Warba: Nearly level to rolling, well drained soils formed in silty sediments over loamy till on
moraines

Nearly Level Organic Soils on Lake Plains, Outwash Plains, and Moraines

10.  Seelyeville-Mooselake-Greenwood: Nearly level, very poorly drained soils formed in woody or herbaceous organic soil
materials

Nearly Level to Sloping Loamy and Sandy Over Loamy Soils on Drumlins

11.  Wabedo-Flak-Nokay: Nearly level to sloping, well drained, moderately well drained, and poorly drained soils formed
in dense loamy glacial till on drumlins

12.  Huntersville-Staples-Cathro: Nearly level to sloping, moderately well drained, pootly drained, and very poorly drained
soils formed in sandy over loamy dense till and organic materials on drumlins

Nearly Level to Very Steeply Sloping Loamy, Sandy and Sandy Over Loamy Soils on Terminal Moraines

13.  Warba-Menahga-Stuntz: Gently sloping to steeply sloping, well and excessively drained soils formed in loamy glacial
till and sandy sediments on terminal moraines

14.  DeMontreville-Menahga-Cushing: Gently sloping to very steeply sloping, well drained and excessively drained soils
formed in sandy over loamy till, sandy sediments and loamy till on terminal moraines
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Geomorphic Region codes and descriptions

7C = Cass Drumlin Area

8  =Park Rapids-Staples Outwash Plain

9 =S5t Croix Moraine Complex, Loamy,Rolling to Hilly
10A = Pine River Drumlin Area

11 = Itasca Moraine Complex, Rolling

12 =Stewart Lake Till Plain

13 = Crow Wing Outwash Plain, Sandy

14 = Mille Lacs Moraine Complex, Rolling

228 = Sugar Hills Moraine Complex,Rolling to Hilly
24 =Swatara Plain, Silty

25 = Aitkin Lacustrine Plain, Silty

48 = Guthrie Till Plain, Loamy

49 =Bemidji Sand Plain
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CASS COUNTY GEOMORPHIC REGIONS

Brief descriptions adapted from Minnesota Soil Atlases, University of Minnesota Agrigultural Experiment
Station.

7C

Cass Drumlin Area: An area of north-south oriented drumlins 0.25 to 0.75 miles in width and 0.5
to 1.5 miles in length with a core of calcareous sandy loam till capped by noncalcareous brown
sandy loam.

8 Park Rapids-Staples Outwash Plain: Sandy loam undetlain by sand and gravel deposited by glacial
meltwaters from the ice sheet that formed the Itasca Moraine.

9 St. Croix Moraine Complex: An end moraine formed by ice advancing from the east-northeast.

10A  Pine River Drumlin Area: An area of low relief drumlins 0.25 to 0.5 miles wide and 0.75 to 1.5
miles long.

11 Itasca Moraine Complex: An end moraine with rolling to steep knob and kettle topography.

12 Stewart Lake Till Plain: A stony area of low relief and poorly drained soils.

13  Crow Wing Outwash Plain: An area of sandy to gravelly soils with level to rolling topography.

14  Mille Lacs Moraine Complex: An area with rolling to hilly knob and kettle topography.

22B  Sugar Hills Moraine Complex: An area of rolling, irregular topégraphy with small
depressions.

24  Swatara Plain: An area with silt-rich till and high water-holding capacity soils.

25  Aitkin Lacustrine Plain: Nearly level glacial lake plain with a few discontinuous beach lines and low
sandy islands.

48  Guthrie Till Plain: An area of gently rolling loam glacial ill.

49  Bemidji Sand Plain: An outwash plain with sandy soils.
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Map of Upper Three Levels of ECS in Minnesota

An information sheet prepared by DNR ECS Specialist Dan Hanson explaining the status of ECS in Minne-

sota can be found on the back of the ECS map.
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What is an Ecological Classification System (ECS)?

The ECS is part of a nationwide mapping initiative developed to improve our ability to manage all natural
resources on a sustainable basis.

@)

@)

Definition: Ecological Classification System is a method to identify, describe, and map units of land with
different capabilities to support natural resources. This is done by integrating climatic, geologic, hydrologic,
topographic, soil and vegetation data.

In Minnesota, the classification and mapping is divided into six levels of detail. These levels are:

Province: Largest units representing the major climate zones in North America, each covering several states.

Minnesota has three provinces. Example: Eastern Broadleaf Forest.

Section: Divisions within provinces that often cross state lines. Sections are defined by the origin of glacial
deposits, regional elevation, distribution of plants and regional climate. Minnesota has 10 sections.
Example: Red River Valley.

Subsection: County-sized areas within sections that are defined by glacial land-forming processes,
bedrock formations, local climate, topographic relief, and the distribution of plants. Minnesota has 24
subsections. Example: Mille Lacs Uplands.

Land Type Association: Landscapes within subsections, characterized by glacial formations,
bedrock types, topographic roughness, lake and stream patterns, depth to ground water table and
soil material. Example: Alexandria Moraine.

Land Type: The individual elements of Land Type Associations, defined by
recurring patterns of uplands and wetlands, soil types, plant communities, and fire history.
Example: Fire-dependant Xeric Pine-Hardwood Association.
Community: Unique combinations of plants and soils within Land Types, defined by

characteristic trees, shrubs and forbs; elevation and soil moisture. Example: Sugar Maple-
Basswood Forest.

What can an Ecological Classification System do?
Define the units of Minnesota’s landscape using a consistent methodology.
Provide a common means for communication among a variety of resource managers and with the public.
Provide a framework to organize natural resource information.
Improve predictions about how vegetation will change over time in response to various influences.

Improve our understanding of the interrelationships between plant communities, wildlife habitat, timber
production, and water quality.

What are the end products?
Maps and descriptions of ecological units for provinces through land types.
Field keys and descriptions to determine which communities are present on a parcel of land.
Applications for management for provinces through communities.

Mapping of province, section, and subsection boundaries is complete throughout Minnesota, as shown by the
maps on the reverse. The development of other levels is under way.
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Descriptions of the Three ECS Subsections Found in Cass County

The following three pages contain descriptions of three ECS subsections; Chippewa Plains, Pine Moraines
and Outwash Plains, and St. Louis Moraines, portions of which are found in Cass County (see map on page
2.1.10). From The Upper Levels of an Ecological Classification System for Minnesota, (Hargrave, B. 1994. Divi-
sion of Forestry, Minnesota Department of Natural Resources. Draft).
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SUBSECTION 212N-3 - CHIPPEWA PLAINS

DISCUSSION

Level to gently rolling lake plains and till plains characterize this
subsection. Three large well used lakes are found here. These in-
clude Leech Lake, Lake Winnibigoshish, and Cass Lake. Conifers
dominated the sandier portions of the subsection before settlement.
Aspen-birch, sugar maple, basswood, red oak, and bur oak were
common components on more productivesites. Present day land
use is recreation and forestry.

ELEVATION
1200 to 1450 feet ASL

AREA
2,079,379 acres

CLIMATE
Total annual precipitation ranges from 23 inches in the northwest
to 27 inches in the east, with about 40% occurring during the
growing season. Only 12-16% of the annual precipitation falls
during winter months (based on Midwest Climate Center 1992).
Growing season length varies from 111 to 131 days.

BEDROCK GEOLOGY

Thick glacial drift covers bedrock over most of the subsection. Drift
thickness' range from 200 to over 600 feet. The underlying bed-
rock consists of a diversity of Precambrian rock, including Early
Precambrian (Late Archean) and Middle Precambrian (Early Pro-
terozoic) gneiss, undifferentiated granite, and metamorphosed
mafic to intermediate volcanic and sedimentary rocks (Morey
1976; Morey et al. 1981).

LANDFORMS
The primary landforms are ground moraines, a lake plain, s -
tion gxoraincs, andan oum;:.:h plain. All theseare asgociatectf\%mr}:h
the Des Moines Lobe, or the Wadena Lobe (middle to late Wis-
consin glaciation period). The ground moraines are characterized
by gently rolling topography and have calcareous loamy parent
material. The lake plain (Glacial Lake Aitkin) is level to gentl
rolling and has Variaglc parent material, ranging from find san
to clays. The stagnation moraines have gently rolling to hilly to-
pography and have calcareous, loamy parent matetials. The
outwash plain has level to gently rolling topography and has fine
to medium sandy parent material.

SOILS
Soils range from sandy to clayey, depending on parent material.
Most fall in the Flfisol, Entisol, or Histosol orders. On moraines,
most soils are loamy well to moderately well drained and are clas-
sified as Boralis. Soils on the outwash plain are dominantly sandy
and excessively well drained. They are classified as Psamments
(young, undeveloped sandy soils).

HYDROLOGY
‘The major river running through this subsection is the Mississippi

River, The headwaters is just to the south in the Pine Moraines.

and Outwash Plains Subsection. Two large bodies of water are
present - they are Lake Winnibigoshish (a reservoir) and Cass Lake.
The drainage network throughout the subsection is poorly devel-
oped due to the age and characteristics of the landforms.

PRESETTLEMENT FOREST
Presettlement vegetation was a mixture of deciduous and conifer
trees. White pineand red pine were present on the moraines. Jack
pine was the dominant covertype on outwash plains and sandy
lake plains. Hardwoods (red oak, sugar mapleand basswood) grew

in sheltered areas of the moraines, generally close to large lakes.
Forested lowlands were occupied by black spruce, tamarack, white
cedar, and black ash. Non-fgrested wetlands were dominated by

sedge meadow communities.

NATURAL DISTURBANCE
Fire was an important disturbance within the white pine-red pine
forests. However, it is not clear whether the fires were from the
Bemidji Outwash Plain immediately to the south or from light-
ning fires originating within the pine stands themselves.

PRESENT VEGETATION AND LAND USE

Much of this subsection is presently forested and forestry is one of
the most important land uses. Aspen is the most common tree
species. It is found in both pure stands and mixed stands with
birch, maple, oak, white spruce, jack pine, and red pine. Tourism
and recreation is the other important land use. There are many
lakes present and most are developed with summer homes. Agri-
culture is important locally, particularly in the western part.

RARE PLANTS
Carex stetilis, Cypripedium arietinum, Drosera anglica, Eleocharis
olivacea, Eleocharis rostellata, Malaxis paludosa, Rhynchospora
capillacea, Arcthusa bulbosa, Botrychium mormo, Cladium
mariscoides, Dryopteris goldiana, Eleocharis pauciflora, Tofieldia
glutinosa, Waldsteina fragariodes (Coffin & Pfannmuller 1988)

RARE ANIMALS
Hasliaeetus leucocephalus (Bald eagle), Canis lupus (Gray wolf)
(Coffin & Pfannmuller 1988)

NATURAL AREAS
State. Lake Bemidji State Park; Pennington Bog SNA

PUBLIC LAND MANAGERS

Federal Chippewa National Forest, Red Lake Indian Reservation,
Leech Lake Indian Reservation, Lake Winnibigoshish Recreation
Area, Leech Lake Recreation Area; State: Blackduck, Red Lake,
Pine Island, Bowstring Buena Vista, Mississippi Headwaters, Battle-
ground, Welsh Lake State Forests; Morph Meadows WMA,
Dishpan WMA, Long Lake WMA, Mud Goose WMA, Sugar
Lake WMA, Bagley Lake WMA, Spike Lake WMA, Old Red
Lake Trail WMA, West Four ed Lake WMA, Little Pine
WMA, Carter WMA, Minnow Lake WMA, Lone Lake WMA,
Bemidji, Clearbrook, and Bagley State Game Refuges; Preston
Lakes State Waterfow] Refuge; County. Three Island Lake County
Park

CONSERVATION CONCERNS
Timber harvesting is one of the major conservation concerns in
this subsection. The state is currently completing a generic envi-
ronmental impact statement (GEIS) on timber harvest. This
includes estimates on how much can be cut without significant
environmental impacts. Other conservation concerns include

watet quality issues. There is a strong planning effort being un-
dertaken by the state in the Leech Lake Watershed.

BOUNDARIES
The southern boundary is Leech Lake and the moraines south of
the lake, The northern boundary is the southern shore of Glacial
Lake Agassiz. On the east side, the boundary of this subsection is
a series of end moraines (Rainy Lobe in origin, but later covered
by the St. Louis Sublobe). The west side is framed by the Alexan-
dria Moraine Complex.
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SUBSECTION 212N-I - ST. LOUIS MORAINES
L ]

DISCUSSION

Rolling to steep slopes characterize much of this subsection. End
moraines are the dominant landform. The underlying topography
was formed by the Rainy Lobe. It was later overridden gy the St.
Louis sublobe of the last glaciation petiod. Northetn hardwoods
wete common in the southern portion of the region, south of Grand
Rapids, North of Grand Rapids, white pine, sugar maple, basswood,
and balsam fir were common tree species. Presently, forestry and
tourism are the major landuses.

ELEVATION
1200 to 1600 feet ASL

AREA
990,291 acres

CLIMATE
Total annual precipitation ranges from 24 inches in the north-
west to 27 inches in the southeast, with about 40% occurring
during the growing season. Only 12-16% of the annual precipi-
tation falls Eruring winter months (based on Midwest Climate
Center 1992). Growing season length varies from 111 to 131
days.

BEDROCK GEOLOGY
The glacial drift in this subsection ranges from 100 to 200 feet in
depth (Olsen and Mossler 1982). Lower Precambrian undivided
ites, metavolcanics, and metasedimentary rocks underlie the
glacial drift (Simns et al. 1970¢).

LANDFORMS
This subsection consists of distinct end moraines associated with
the St. Louis and Koochiching Sublobes, and a pitted outwash
plain (Hobbsand Goebel 1982). These sublobes overrode Rainy
Lobe moraines, which formed the framework or landform char-
acteristics. The cap of calcareous gray sediment varies from 1 to
10 plus feet in depth. Coarse loamy Rainy Lobe sediments un-
detlie the cap. Portions of this unit, both north and south of Grand
Rapids, have very steep toEography. These areas are ice disinte-
gration features. Topography on the rest is gently rolling to rolling.

SOILS
Loamy calcareous soils make up about 75 percent of the soils in

this subsection (Dept. of Soil Science, Univ. of Minnesota 110-
1971). Excessively well drained outwash sandsaccount for another
10 to 15 percent and pootly drained soils account for about 3
percent. The soils are classiged as Boralfs (well drained soils de-
veloped under forest vegetation), Hemists (moderatel
decomposed organic soils), and Psamments (sandy, pootly dcvez
oped well drained soils), with Boralfs most common (Cummins
and Grigal 1981).

HYDROLOGY
The Mississippi River cuts this subsection virtually in half. It flows
northwest to southeast close to the midpoint north-south. There
are some small, relatively short rivers that are present. They in-
clude the Prairie, Willow, Hill, and Moose Rivers. The drainage
network is poorly developed due to landform characteristics. Lakes
are numerous. In fact, there are over 66 lakes that have a surface
area greater than 160 acres; lakes account for over 10 percent of

the surface area.

PRESETTLEMENT VEGETATION
White pine-red pine forest covered large portions of the steep mo-
raines and portions of the pitted outwash along the eastern edge
of the subsection. South of Grand Rapids, there was an area of

the moraine dominated by northern hardwoods. Aspen-birch
forests also grew on the moraines, but were more common on the
outwash, which had excessively well drained sandy soils. Mixed
hardwood-pine forest was locally found on the moraines, gener-
ally near large lakes. Conifer swamp and bogs were scattered
throughout the subsection, occupying both kettles and linear de-
pressions in the pitted outwash and moraines (Albert 1993).

NATURAL DISTURBANCE

Fire and windthrow wete the most common natural disturbances.
Fire was an important agent in maintaining fairly pure red and
white pine stands,

PRESENT VEGETATION AND LAND USE

The most important land uses in this subsection are forestry and
recreation. This area is heavily forested and timber harvesting is
extensive. Quaking aspen is -:Ke primary species harvested. Rec-
reation is primarily associated with the unit’s lakes and the areas
around them. Fishing, hunting, snowmobiling, and skiing are
popular.

RARE PLANTS

Cypripedium arietinum, Elocharis olivacea, Nymphaea tetragona,
Sparganium glomeratum (Coffin & Pfannmuller 1988)

RARE ANIMALS

Haliacetus leucocephalus (Bald eagle), Canis lupus (Gray wolf)
(Coffin & Pfannmuller 1988)

NATURAL AREAS

State: Scenic State Park; Ladies-Tresses Swamp SNA

PUBLIC LAND MANAGERS

Federal: Chippewa National Forest; State: George Washington
State Forest, Big Fork State Forest, Remer State Forest, Land O’L-
akes State Forest, Hill River State Forest, Golden Anniversary State
Forest, Prairie Lake Deer Yard WMA, Little Hill River WMA, Little
Willow River WMA.

CONSERVATION CONCERNS

Timber harvesting is one of the major conservation concerns in
this subsection. The state is currently completing a generic envi-
ronmental impact statement (GEIS) on timber harvest. This
includes esti- mates on how much can be cut without significant
environmental impacts. There are also concerns by forest indus-
try thar there is a shortage of quality conifer and/or hardwood
sawlogs. Another conservation concern is lakeshore development.
As more building goes on around lakes, more problems crop up
which incdude nonconforming septic systems, beach development,
and increased weed and algae growth.

BOUNDARIES

The boundaries of this subsection primarily encompass the dhe,
dee, do, and part of the dhg units from Hobbs and Goebel (1982).
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SUBSECTION 212N-2 - PINE MORAINES AND OUTWASH PLAINS

DISCUSSION

This subsection is a real mix of end moraines, outwash plains, till
plains, and drumlin fields. White and red pine dominated the ma-
jotity of forest communities on end moraines and dll plains; Jack
pine barrens and jack pine woods were found on well drained sites
onoutwash plains. Black spruce, tamarack, white cedar, and black
ash were prominent tree species in pootly to very poorly drained
soils. Lakes are very common on the end moraines and some of
the outwash plains. Current landuses include tourism, forestry; and
some agriculture,

ELEVATION
1100 to 1850 feet ASL

AREA
3,585,423 acres

CLIMATE
Total annual precipitation ranges from 23 inches in the northwest
to 27 inches in the east with about 40% occurring during the grow-
ing season. Only 12-16% of the annual precipitatio;ngﬂs uring
winter months (based on Midwest Climate Center 1991), Grow-
ing season length varies from 111 to 131 days.

BEDROCK GEOLOGY

Thick glacial drift covers bedrock over most of the subsection.
Thickness’ range from 200 to over 600 feet. The greatest depths
are in the southwestern portion (Olsen and Mossler, 1982). A
diversity of Precambrian rock underlies the glacial drift (Morey
1976; Morey et al. 1981). There are also iron formation at the
southeastern edge of the subsection, along with argillice, siltstone,
quartzite, and graywacke. Cretaceous marine shale, sandstone, and
variegated sbafem are localized in the southwest (Albert 1993).

LANDFORMS
This subsection consists primarily of large outwash plains, narrow
outwash channels, and end moraines (Hobbs and Goebel 1982).
The moraines are relatively large and were formed from portions
of several glacial lobes. Most of the glacial drift was sandy, but there
is loamy drift to the north.

SOILS

The morainic soils are predominantly coarse to moderately coarse
in texture (sands and sandy loams). There are exceptions to this on
the Itasca Moraine and the Fosston Till Plain, where calcareous
loamy soils are present (Dept. of Soil Science, Univ. of Minnesota
1969, 1980). On outwash plains, excessively drained sands are
prevalent, but they are interspersed with numerous wetlands. Over
10% of the soils are organic. The soils are classified as Psamments
and Aquents on outwash plains (Anderson and Origal 1984).
Boralis are most common on moraines.

HYDROLOGY
Ketde lakes are common on pitted outwash plains, and within stag-
nation moraines. There are hundreds of lakes within the subsection
that have a surface area greater than 160 acres. The headwatets of
the Mississippi River (Itasca Lake in Itasca State Park) is in this sub-
section. Other large rivers flowing through the outwash plains of
the subsection include the Pine and Crow Wing Rivers.

PRESETTLEMENT VEGETATION
Jack pine, in a mix with northern pin oak, was the most common
species on excessively drained portions of broad outwash plains.
Large areas of the other landforms were dominated by aspen-birch
and pine forests (mixture of red and white Fine). Red pine-white
pine forests, occupied the rolling to irregularly sloped end moraines.

Mixed hardwood and pine forests, dominated by a diverse mix of
northern hardwoods and white pine, were found in the most fire-
protected areasat the northern and eastern edges of the subsection.
Fire protection was offered by irregular topography, broad wetlands,
and relatively large lakes. Some of the hardwood-pine forests
mapped by Marschner may have been dominated by red oak and
basswood, without sugar maple (Albert 1993).

NATURAL DISTURBANCE

Fire occurred on a 10-40 year rotation within much of the subsec-
tion, accounting for the dominance by upland conifers and
trembling aspen-birch forests (Frissel 1973).

PRESENT VEGETATION AND LAND USE

Forest management and tourism are the most important land uses,
Afgriculmre is common in the west, where center pivot irrigation
of cornand potatoes is common. Tourism is common where there
are concentrations of lakes. Summertime swells the population of
these areassignificantly. Brainerd, acommunity of 14,000 absorbs
more than ten times that number within a 30 mile radius during
summer weekends.

RARE PLANTS

Cypripedium arietinum, Eleocharis olivacea, Lespedeza
leptostachya, Malaxis paludosa, Naja gracillima, Potamogeton
laterilis, Tomenthpnum falcifolium (Coffin 8 Pfannmuller 1988).

RARE ANIMALS

Charadrius melodus (Piping plover), Haliaeetus leucocephalus
(Bald eagle), Canis lupis (Gray wolf), Emydoidea blandingi
(Blandings turtle) (Coffin & Pfannmuller 1988)

NATURAL AREAS

State. Itasca State Patk, Crow Wing State Park; Paul Bunyan Sa-
vanna SNA.

PUBLIC LAND MANAGERS

Federat Chippewa National Forest, Tamarack National Wildlife
Refuge. State: State Forests: Two Inlets; White Earth, Huntersville,
Crow Wing, Badoura, Foothills, Lyons, Paul Bunyan, Land
O’Lakes, Mississippi Headwaters, Pillsbury; Smoky Hills; Cam
Ripley Military Reservation; Meadowbrook WMA, Birchdale
WMA, Duck Lake WMA, Burgen Lake WMA, Huntersville
WMA, North Germany WMA, Strike WMA, Yeager Lake WMA,
Ah Gwah Ching WMA, Dry Sand WMA, Moose Wallow WMA,
Crow Wing Chain WMA, Kabekona WMA, Bluff Creek WMA,
Hubbell Pond WMA

CONSERVATION CONCERNS

The Minnesota DNR planning team has recommended that 1) a
certain percentge of each forest community be maintained in old
growth conditions, 2) the amount of oak, northern white-cedar,
and white pine within the subsection be increased, 3) that large
areas of contiguous forest be maintained for forest-interior dweﬁ—
ing species, 4) semi-primitive (few or no roads) be maintained, 5)
hiitat be provided for endangered, threatened, and special con-
cern biota, and 6) that cultural resources be protected. Other
concerns include lakeshore development, amount of timber har-
vesting, and water quality issues.

BOUNDARIES

The Itasca Moraine forms most of the northern boundary. To the
west, the east side of the Alexandria Moraine'is the dividing line.
Rainy Lobe ground moraine and end moraines from the eastern

line,
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ECS Landtype Associations

A brief description of each LTA prepared by ECS Specialist Dan Hanson and is included
following the map.
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Nc04 = Pillager Outwash Plain

Nc06 = Mosquito Creek Drumlin Plain
Nc08 = Swan Creek Outwash Plain
Nc10 = Beaver Creek Drumlin Plain
Nc12 = Mildred Outwash Plain

Nc13 = Spring Brook Till Plain

Nc16 = Itasca Moraine

Nc30 = Itasca Moraine, Hummocky
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Landtype Associations (LTAs)

Subsection 212Na - Chippewa Plains (F)

Na01 Leech Lake

Na02 Lake Winnibigoshish

Na03 Guthrie Till Plain
Concept: A nearly level to gently rolling till plain formed by the Wadena Lobe. Soil parent material is loamy till that
has a moderate amount of stones and calcium. Lakes occupy 2% of the LTA, Many small, mostly intermittent

streams are present.

Na07 Bemidji Sand Plain
Concept: A neatly level to gently rolling outwash plain formed by meltwater from the Des Moines lobe. Soil parent

material is sand. Calcium carbonate has been leached out of the upper six feet or more. Lakes occupy 12% of the area,

Na08 Bena Dunes and Peatlands
Concept: A nearly level outwash plain formed by meltwaters from the Des Moines Lobe that was extensively reshaped
by wind action. Soil parent material is predominantly fine sand. Calcium carbonate has beenleached out of the
upper six feet or more. Lakes occupy 2% of the area. Extensive swamps and bogs occur, especially in the southern

portions of the LTA.

Na09 Rosey Lake Plain
Concept: A neatly level glacial lake basin (Aitkin) formed by melewaters of the Des Moines Lobe. Soil parent material
is predominantly fine-textured lake sediments (silts and clays). Lakes occupy 3% of the area.

Nal0 Deer River Peatlands
Concept: A level glacial lake basin that was formed by meltwaters from the Des Moines lobe. Extensive peatlands

now cover the fine-textured soil parent materials. Lakes are absent.

Subsection 212Nb - St. Louis Moraines (G)

Nb03 Sugar Hills Moraine
Concept: A rolling to hummocky stagnation moraine formed by the Wadena Lobe and later by the DesMoines Lobe.
Soil parent material is loamy till, however coarse (sandy) material is common in the western portions of the LTA.
Rocks and stones are common. Some places have a surface of windblown silt. Lakes occupy 3% of the LTA.

Nb12 Hill City Till Plain
Concept: A neatly level to gently rolling till plain formed by the St. Louis Lobe. Soil parent materials consist of loamy
till with a low amount of stones. A thin, wind deposited silty mantle covers much of the area. Lakes occupy 3% of
the area. Several large and many medium to small swamps and bogs are present.

Subsection 212Nc - Pine Moraines and Outwash Plains (I)

Nc01 Pequot Lakes Outwash Plain
Concept: A hummocky pitted outwash plain with islands of till formed by the Rainy Lobe. Lakes occupy 24% of the

area.




Nc02 St. Croix Moraine
Concept: A hummocky stagnation moraine formed by the Rainy Lobe. Lakes occupy 12% of the area.

Nc03 Sugar Hills Moraine
Concept: A rolling till plalin with some drumlin features formed by the Rainy Lobe. Lakes occupy 0.3% of the area.

Nc04 Pillager Outwash Plain
Concept: A neatly level outwash plain intermixed with peatlands (west side) formed by the Superior Lobe. Thisisa
transition area into the Wadena drumlins to the west. Lakes occupy 2.8% of the LTA.

Nc06 Mosquito Creek Drumlin Plain
Concept: A rolling drumlin field formed by the Wadena Lobe. The till is mantled with a blanket of sand. Peadands are
common. Lakes occupy 0.5% of the LTA.

Nc08 Swan Creek Outwash Plain
Concept: A landscape dominated by level Rainy and Wadena Lobe outwash plains. The outwash has been reworked by
wind; dune features are common. Peatlands are very common. Lakes occupy 0.8% of the area.

Ncl0 Beaver Creek Drumlin Plain
Concept: A landscape dominated by level Rainy and Wadena Lobe outwash plams Long, narrow ridges (drumlins) of till
material are very common. Peatlands are very common. Lakes occupy 0.3% of the LTA.

Ncll Park Rapids Outwash Plain
Concept: A landscape dominated by level to rolling Wadena Lobe outwash plains. Channels formed by post-glacial
meltwater are common. Lakes occupy 6% of the area, often in the channels.

Nc12 Mildred Outwash Plain
Concept: A landscape dominated by hummocky Rainy and Wadena Lobe outwash plains. Peatlands are common,
Lakes occupy 1% of the area.

Ncl13 Spring Brook Till Plain
Concept: A landscape dominated by a rolling till plain with small areas of hummocky pitted outwash, eskers, and meltwa-
ter channels. All landforms were formed by the Rainy Lobe. Lakes occupy 6% of the area.

Ncl4 Outing Moraine
Concept: A landscape dominated by rolling till plains and small areas of hummocky stagnation moraines dissected by
outwash channels all formed by the Rainy Lobe. Lakes occupy 5% of the area.

Ncl6 Itasca Moraine ) .
Concept: A rolling to hummocky complex stagnation moraine formed by the Wadena lobe. Soil parent material is a com-
plex of sandy to loamy and clay loam till with a high content of granitic stones. Calcium carbonates have been leached
to depths of four to six feet. Organic soil deposits are common, often as small, closed depressions. Lakes occupy 21% of

the LTA.

Nc30 Itasca Moraine, Hummocky
Concept: A stagnation moraine characterized by steep rugged terrain. Soil parent materials are predornmantly awell-
drained gray loamy till. Soil textures are commonly one to three feet of sandy loam OVER sandy clay loam OVER sandy
loam; stones are often common. Some areas may have a surface texture of sandy loam OVER sand and gravel. Lakes
occupy 2% of the area. Small kettle lakes are abundant.

Prepared by Dan Hanson, ECS Specialist, MN DNR Division of Forestry.



ssen

Aiunop

el0SOUUIN

juswiredaq

JO

|einienN

§80lN0osaYy

866 |

Major Watersheds within the
Northern Minnesota Drift & Lake Plains
Ecological Classification System Section

%@é@w as}zéi;

e
e
b Sy

0

TN
\ O Ms%lj;;ppl Ru}é

Ed
Pme Rlver"“ 0t (e
ﬁ’z:;‘ﬁ}mr R A

N ECS Section boundary
Major watersheds

7 E County boundaries
@ Rivers and streams
[:] Water bodies

Scale = 1:1,300,000




A hypothetical transect from Sucker Bay to Lake Winnibigoshish across the Guthrie Till Plain,
the Bemidji Sand Plain and Bena Dunes/Peatland in Cass County.
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BEMIDJI
SAND PLAIN

A hypothetical transect from Motley to Cass Lake across the Cass Drumlin Area,

Walkero St. Croix Moraine, ltasca Moraine and Bemidji Sand Plain in Cass County.
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Minnesota Soil Atlas. 1977. Duluth Sheet. Misc. report
148. Agricultural Experiment Station. University of
Minnesota.
Map and atlas. Soils and geomorphic regions. Extreme
east-southeast Cass Co.

Minnesota Soil Atlas. 1971. Hibbing Sheet. Misc. re-
port 110. Agricultural Experiment Station. University
of Minnesota.
Map and atlas. Soils and geomorphic regions. Northeast
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National Resources Conservation Service.1977. Soil Sur-
vey of Cass County, Minnesota. U.S. Dept. of Agricul-
ture, Washington, D.C.
Publication of the National Cooperative Soil Survey,
a joint effort of state and federal agencies, including
Minn. Agricultural Experiment Station and U.S. For-
est Service. Copies available by contacting NRCS, 300
Minnesota Ave., Walker, MIN 56484 (218)547-7254.

Norton, A.R. 1982. Quaternary geology of the Itasca-
St. Croix Moraine interlobate area, north-central Min-
nesota. M.S. Thesis, University of Minnesota-Duluth,
Duluth, Minnesota.

Includes detailed descriptions of the development and
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composition of the Pine River, Park Rapids, and Oshawa
outwash plains, the St. Croix and Itasca moraines,
and the Wadena Drumlin Field, which all extend into
Cass County.

Ojakangas, R. W, and C. L. Matsch. 1982. Minnesota’s

geology. University of Minnesota Press, Minneapolis.
Includes units on the states bedrock and glacial geologic
history as well as regional geology for northeastern,
northwestern, central, southwestern, and southeastern
parts of Minnesota. Well-illustrated with black-and-white
prints and line drawings.

Pielou, E.C. 1991. After the ice age: the return of life to
glaciated North America. University of Chicago Press,
Chicago.
Well-written description of glaciation and the period
after glaciation when plants and animals returned. In-
cludes discussion of pollen diagrams, refugia, and glacial
lakes.

Sims, PK., and G. G. Morey, eds. 1972. Geology of Min-
nesota: a centennial volume. Minnesota Geological Sut-
vey, University of Minnesota, St. Paul.
Includes overview of bedrock and glacial geology of the
state, then follows with technical treatments of geologic
fezztures.

Sims, R.A., and KA. Baldwin. 1991. Landform features
in northwestern Ontario. COFRDA Rep. 3312, Ont.
Min. Nat. Resources., Thunder Bay, Ont. NWOFTDU
Tech. Rep. 60. For. Can., Ont. Region, Sault Ste.
Marie, Ontario.
Describes recent glacial history of area between
Minnesota and Hudson Bay. Good descriptions of gla-
cial landforms and periglacial features. Includes color
photos of examples of each landform.

Sims, RA., L.G.W. Corns, and K. Klinka, eds. 1996.
Global tolocal: ecological land classification. Kluwer Aca-
demic Publishers, Norwell, Massachusetts.
Papers presented at 1994 international conference in
Thunder Bay, Ontario. Defined current status of

ecological land classification.

Winter, T.C., ed. 1997. Hydrological and biogeochemi-
cal research in the Shingobee River headwaters area,
north-central Minnesota. Water-Resources Investigations
Report 96-4215. U.S.Geological Survey, Denver,
Colorado.
The Shingobee area was selected from 61 proposed sites
nationwide for intensive study by USGS scientists, The
research is ongoing and multidisciplinary. This series
of 30 papers describes current research efforts.

Wright, H.E., Jr. 1990. Geologic history of Minnesota
rivers. Minnesota Geological Survey Educational Series
7. University of Minnesota, St. Paul.

Glacial bistory of major rivers in state, including

the Mississippi.

Wright, H.E., Jr., and W.A. Watts. 1969. Glacial and
vegetation history of northeastern Minnesota. Contri-
bution No. 86, Limnological Research Center, Univer-
sity of Minnesota, Minneapolis.
Postglaciation: tundra replaced by spruce forest replaced
by birch and alder replaced by jack and red pine. Oak
spread up from the south about 8500 years ago; white
pine advanced from the east, and, by 7000 years ago,
prairie openings occurred in the region. With advent of
cooler climate,prairie withdrew; spruce, tamarack, and

pine advanced, and wetlands formed,

Zumberge, J.H. 1952. The lakes of Minnesota, their
origin and classification. Bulletin 35. Minnesota Geo-
logical Survey.University of Minnesota Press,
Minneapolis.
Old but valuable source of information on geologic fac-
tors involved in formation of lakes in the state.
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Brz'qb Vegetation History

With the melting of the last of the Wisconsin-era gla-
ciers, the Pleistocene epoch ended and the Holocene
epoch began. Spruce (Picea) forest succeeded the tundra
vegetation that probably followed the melting of the gla-
ciers. This was quickly replaced by Red Pine (Pinus
resinosa) ot Jack pine (Pinus banksiana)forest. About 7000
years ago, warm, dry conditions (sometimes called the
Hypsithermal) prevailed and the pine was replaced by
Oak (Quercus) Savannah. By about 4000 years ago, cooler,
moister conditions returned, White Pine (Pinus strobus)
increased on the landscape (Janssen 1968), oak declined
(Grigal 1976), and extensive bogs began forming (Janssen
1968).

Brief Cultural History

The first humans to occupy what is now Cass County
probably followed the retreat of the last of the glaciers to
cover this area. These eatliest residents, occupying or
passing through this region from 10,000 to 7,000 years
ago, were nomadic big game hunters. About 7,000 years
ago, semi-nomadic hunter-gatherers replaced the big
game hunters. During the Woodland era, beginning
about 2000 years ago, human groups became less no-
madic, and wild rice became an important part of their
diet.

About 600 years ago, the Sandy Lake culture began
to dominate the region; members of this culture are con-
sidered ancestors of the Dakota or Sioux, the tribe present
in this area when Europeans first passed through about
300 years ago (Matson, K. undated). By about 200 years
ago, the Dakota had been forced out of the area by an-
other tribe, the Ojibway or Chippewa.

The first Europeans to reside in this area arrived about
two hundred years ago and found a rugged landscape
with abundant pine, extensive level plains covered by
conifer swamps, maple and other mesic hardwoods north
and east of Leech Lake, and oak concentrated in the
southern part of the county. Of the 14592 bearing trees
recorded in Cass County by surveyors during the Public
Land Survey from 1858 to 1875, 5037 were pine and
4310 were lowland conifers (Natural Heritage and
Nongame Research Program 1995). See the bearing tree
maps for Cass County later in this chapter. Information
on how to obtain bearing tree maps and data from the
Natural Heritage and Nongame Research Program is
found in Minnesota’s Bearing Tree Databaseon page 3.2.1.

Brief Land Use History

Both natural disturbances and anthropogenic (hu-
man-induced) disturbances have affected the vegetation
of Cass County over the years. Natural disturbances in-
clude wind storms, tornadoes, wildfire, insect infesta-
tions, floods, and drought. The most significant
anthropogenic disturbances affecting vegetation in the
county at present are logging and livestock grazing. Till-
ing of land for crops and livestock grazing are distur-
bances concentrated in the central and southern parts of
the county, while logging occurs throughout.

Logging

We thank Fay Harrington, Cass County Forester begin-
ning in 1946 and Land Commissioner from the early 1970’
until 1985, for discussions about the history of logging on
Cass County lands. Much of the following information about
logging from 1930 on was provided by Mr. Harrington
during an interview in November 1995.

By the mid 1800s, timber supplies in forests to the
east were being depleted while the demand for lumber
to build eastern cities was increasing. Improved trans-
portation, including steampowered riverboats and a rail-
road, made it possible to transport logs from northcentral
Minnesota to mills in Minneapolis and points farther
south and east in the country.

With transportation in place, the timber industry was
poised to move into the stands of pine in central Minne-
sota. However, the land on which the pine grew belonged
to the Ojibway. The U.S. government, under pressure
from timber interests, entered into a series of cession trea-
ties with the Ojibway. In 1855, financial and political
pressures forced Chief Hole-in-the-Day (in Ojibway,
“Bug-O-Nay-Geshig”), leader of the Pillager Band, to
sign the last of this series of cession treaties (Clarke 1979).
Lands west to the Red River and north to the Rainy
River, the location of Minnesota’s largest timber reserves,
were ceded.

During the late 1800s, logging interests dominated
the county. After the government took possession of the
timberlands from the Ojibway and these lands were sur-
veyed and opened for sale, timber interests were the first
in line. Early logging operations took only the largest
and best trees; later in the era, as timber stumpage de-
clined, minimum size requirements decreased and
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clearcuts were the norm (Clarke 1979).

In 1889, Congress decreed that public lands were no
longer open to private purchase, but by then most White
Pine and Red Pine had been sold to private timber in-
terests. By the early 1900s, it was apparent that the pine
supply had been depleted here, and logging companies
moved farther north.

By the 1930s, Jack Pine was in demand for pulp.
However, aspen was virtually ignored until the early
1940s. From then until the 1960s, there were many saw-
mills throughout the county, most of which were cut-
ting only the largest aspen into box lumber. With a market
for only the largest aspen, loggers high-graded aspen
stands to supply the mills. Only in the last 20-30 years
has there been a market for aspen pulpwood (E
Harrington, pers. comm.).

In the early years, pine logging took place in winter,
the season in which log movement over land was easiest.
Logs were skidded or moved on a sleigh to the landing.
In spring, logs were floated from the landing to the mills
on rivers full of snowmelt water (Twining 1983). The
early homesteaders also used horses, sleighs, and drays to
move logs. By 1946, some logging was still done using
horses and sleighs; however, by then, loggers also were
using wheeled tractors and were putting together make-
shift equipment to harvest pulpwood and small logs.
Caterpillars came into use in the 1950s, then boom trucks
in the 1960s, and, later, wheeled skidders and grapplers,
etc. (E Harrington, pers. comm.).

In the homesteading era and into the early 19007,
the county government had no timber management pro-
gram, so parcels of tax-delinquent land were resold to
private citizens. The new owners cut the timber off the
land; then, when these owners were unable to continue
to pay taxes on the land after the timber had been har-
vested and sold, they forfeited the land again for non-
payment of taxes (Shadduck 1980). Several cycles of
this took place before the early 1940s when the county
began managing tax-delinquent land (that is, land for-
feited to the state but administered by the county via
Chapter 386, passed in 1935, and Chapter 328, passed
in 1939; Dana 1960) for timber production and selling
much less of it (F. Harrington, pers. comm.; see also Dana

1960).
Fire

The Ojibway, the Dakota, and their ancestors prob-
ably employed fire as a tool to produce berry crops, to

produce abundant game populations, and to drive game
(Day 1953).

In the late 1800s, pine stands that had been logged
were called “slashings”. Many of these slashings were
burned in fires (Ayres 1899) which were often set inten-
tionally (K.Matson, pers. comm.). By the 1920s, much
of northern Minnesota had been burned, and blackened
trees, Fireweed (Epilobium dngustifolium), and raspberry
(Rubus spp.) bushes were common on the landscape
(Shadduck 1980).

The two most extensive fires of recent times were
those in 1959 and 1976. They both burned on the sandy
outwash plain in the Badoura area. The 1959 fire started
in Wadena County and jumped a mile ahead of
firefighters, crossing Highway 64 in places. The 1976
fire burned a smaller area. In both cases, rain stopped
the fires. Stories circulated that farmers wanted the land
cleared and started the fires; other stories credited a tossed
cigarette (E Harrington, pers. comm.).

Leech Lake Reservation

During the late 1700s and early 1800s, fur trading
posts were established on the major lakes in the county
by the Northwest Company and the American Fur Com-
pany. The Ojibway trapped and traded their furs at these
posts. About this time, explorers, especially those look-
ing for the source of the Mississippi River, passed through
the region. Zebulon Pike, Lewis Cass, and Henry
Schoolcraft are memorialized by the names of lakes and
a state park in the county, as well as by the name of the
county itself.

Following a series of cession treaties in the mid 1800s,
the Ojibway then moved to reservations within the ceded
lands that were created by these treaties. In 1867, some
of the smaller reservations were abandoned for a single,
larger reservation in the area of Leech, Cass, and
Wnnibigoshish lakes now known as Leech Lake Reset-
vation (Dana et al. 1960).

Although reservation lands were to be held in com-
mon, a series of Congressional acts from 1891 through
1906 provided for ownership of parcels called allotments
by individual American Indians. This made it possible
for private lJumber, agriculture, and mining interests to
purchase allotments from individual American Indians
(Shadduck 1980). By 1934, when American Indians
throughout the state had parted with 90 million acres of
their land through the allotment system, it had become
apparent that the allotment system benefited other in-
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terests more than it did the American Indians. Further
allotment designations were prohibited by the 1934
Wheeler-Howard Act (Dana 1960).

Ojibway history throughout Cass County remains
evident in many of the place names here. Leech Lake,
Ottertail Point, Sugar Point (named for its maples), Peli-
can Island, and Bear Island are all translations of the names
given these places by the Ojibway. Lake Winnibigoshish,
when translated from the Ojibway, means lake of dirty
water. Bena, the name of the small town on Highway 2,
is the Ojibway word for partridge. A township and river
near Walker are called Shingobee, the Ojibway word for
evergreen trees (Upham 1969).

Chippewa National Forest

In 1899, 400-year-old pine stands were being cut as
“dead and down” timber by trespass loggers on Ojibway-
owned lands surrounding Cass, Leech, and
Winnibigoshish lakes. (Russell 1979). Lydia Williams,
Florence Bramhall, and other members of the Minne-
sota Federation of Women’s Clubs were outraged by the
destruction of the old pine forests and the injustice be-
ing done to the Ojibway. They began an all-out effort to
inform the public and influence the legislators who con-
trolled the fate of the land. Investigations ensued, even-
tually Women’s Clubs from throughout the nation joined
the effort, and in 1902 the Mortis Act was passed. This
Act set aside 275,000 acres of the land in question as a
forest reserve. As a result, the Ojibway were paid $1.5
million for their land, and Chippewa National Forest
was established, becoming the first forest reserve created
by an act of Congress (Russell 1979).

Protests followed, and an attempt was made to open
the Forest to settlement. At last, in 1908, by Public Or-
der No. 137, the Minnesota National Forest was cre-
ated, its boundaries were specified, ten sections were
reserved from sale or settlement, and a number of other
restrictions were placed on its development (see Dana
1960). The Forest’s name was changed in 1928 to
Chippewa National Forest, and in 1933 a program of
land acquisition began (Dana 1960).

Homesteading

Surveys of public lands west of the Mississippi River
began in 1853 (see Minnesotd's Bearing Tree Databaselater
in this chapter), and, with the Ojibway cessions in the
1850s, the influx of immigrants to the area started.

Homesteaders acquired lands after the lumber compa-
nies were finished logging the pine. These smaller opera-
tors took the remaining timber from lands abandoned
by the large companies. After all the timber was har-
vested on a parcel, the land often was forfeited for non-
payment of taxes. When the timber again grew to
merchantable size, the parcel was sold and logged once
more (E Harrington, pers. comm.).

Today, primarily as a result of tax forfeiture and the
establishment of managed forest areas, 58% of the county
is public land; of this, 23% is in federal ownership, 15%
is in state ownership, and 20% is owned or managed by
the county. Tourism, forest products, and agriculture
form the county’s economic base. Summer residents
(40% of personal real estate is held by out-of-county
owners) and resorts (251 on the 514 lakes in the county)
are the foundation of a tourist industry that far surpasses
the other two industries in its contribution to the
economy of the area (Anderson undated).

Forested land makes up 69% of the land area of the
county. Most of the forest is considered commercial, and
its harvest contributes significantly to the county
economy.

About 23% of land in the county is farmland, and
most of that is in the central and southern townships.
The sale of livestock (primarily beef cattle) provides the
bulk of the county’s farm income (Anderson undated).
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Cass County Land Use Map

Data produced by Manitoba Remote Sensing Centre, Winnipeg, Manitoba, Canada, using 18 June 1995
LANDSAT imagery. ‘
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Minnesotas Bearing Tree Database

By John C. Almendinger, Minnesota Department of Natural Resources, Biological Report No. 56. This
report explains the history of the Public Land Survey, the content and location of the bearing tree database,and
how to obtain bearing tree data.
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MINNESOTA’S BEARING TREE DATABASE

Maintained within the
Natural Heritage Information System
Section of Ecological Services
Division of Fish and Wildlife
Minnesota Department of Natural Resources

Prepared by John C. Almendinger, September 1996
Ecological Classification System Program
Department of Natural Resources

Introduction

Brief Background on the Public Land Survey

Survey records and notes from the rectangular survey of public lands (PLS) in the United States can
provide ecologists with valuable information about trees and vegetation. These historical data
predate widespread settlement by Europeans and thus, are especially valuable where the vegetation
has been altered greatly in the past century. The fact that the PLS predates settlement is no accident.
The survey was prerequisite for the public sale of lands in what was then the western territory. On
20 May 1785 Congress passed “An Ordinance for Ascertaining the Mode of Disposing of Lands in
the Western Territory,” thus initiating the PLS. Except for some experimentation in the early phases
of the survey in Ohio, the survey of the historic Seven-Ranges in eastern Ohio set the precedent of
six-mile square townships with 36 mile-square sections that would be followed throughout the
history of the PLS -- including the survey of Minnesota. Grimm provides a useful summary of the
“Administrative and Statutory History of the Public Land Surveys” in his Dissertation (1981) as it
pertains to Minnesota, and those interested in these historical aspects of the PLS should consult
White (1983), Rhorbough (1968), Gates (1968), Stewart (1935), or Lester (1860).

The PLS started in 1847 in Minnesota with the westward extension of standard parallels from the
fourth principal meridian. The PLS was essentially complete for lands available for public sale by
1908, at which time, the office of the Surveyor General was closed in St. Paul and the “original”
records were transferred to the State. The passage of the Civil Appropriations Act of June 25, 1910
brought an end to the contract survey system and reorganization of the General Land Office. Further
surveys in the United States and Minnesota were then accomplished by government surveyors
(“direct system”) rather than by contractors appointed as Deputy Surveyors. In Minnesota these
government surveyors were occupied by: 1) surveying any missing subdivisions of townships in
Indian reservations and “unwanted” lands, 2) performing resurveys where the surveys were poor or
fraudulent, 3) surveying railroads, 4) surveying special forest lands, and 5) performing special
surveys upon the request of settlers (i.e. “deposit surveys™). Except for a very few records from
cleanup and resurveys, the Natural Heritage Information System (NHIS) database records do not
include survey data from the direct-system era of the PLS. That is, the NHIS database contains the
oldest survey records available for the standard section and quarter-section corners.




Information Collected in Conjunction with the Public Land Survey

An important point that is often neglected in the ecological application of PLS notes is the fact that
the purpose of the survey was not to sample the vegetation. The PLS was a means of raising revenue
for the government through the sale of public lands to private individuals or companies. Thus, the
emphasis was on an initial survey to make sales possible, perpetuation of the survey in anticipation
of resale and further subdivision, and a means of evaluating a reasonable price for the lands, based
mostly on the natural resources present. The exploitive nature of the survey is clearly evident in the
instructions issued to surveyors, and the ecologist would do well to keep in mind this bias in
applying PLS data to ecological problems. The Summary of Objects and Data Required to be Noted
in the 1855 instruction manual is reprinted in Appendix A.

The data most often considered in ecological studies consist of hand-copied records of:

corner monumentation (posts, stones, pits) i

the kind of corner established (township, section, quarter-section, meander)

the trees marked to relocate the corners (line, witness, and bearing trees)

points of intersection along the survey lines where there are notable features such as changes
in vegetation, physiographic features, lake and river shorelines, soil changes, mineral
deposits, fields, cabins, etc. (These are the so-called “line notes.”)

[ hand-drawn township plat maps based upon the line notes

® timber and soil summaries for each mile of line

° summaries of the vegetation, timber, soils, etc. for the entire township.

The NHIS Bearing Tree Database contains computerized records only of the bearing trees at
standard section and quarter-section survey corners. Meander corners, which mark the point of
departure from section lines in order to traverse around impassable objects, are not included in the
database. Codes for the type of vegetation at each standard survey corner are includes as stated
in the line notes or, alternatively, as inferred from the line summary notes (see next section for
details).

Ecological Application of PLS Data
Below is a listing of some applications that have found their way into ecological publications.

Ecologists have utilized PLS data to:

Make maps of presettlement vegetation

Reconstruct absolute and relative densities of tree types in former forests
Reconstruct characteristic size (~age) distributions for certain forest types
Evaluate the importance and character of forest disturbance regimes
Understand the co-association of major tree types

Reconstruct the density and distribution of wetlands, lakes, and rivers
Evaluate the effect of physical factors on the distribution of tree types
Locate archaeological sites

Provide vegetational interpretations of presettlement pollen spectra



The use of PLS data for ecological reconstructions and analyses carries with it the responsibility of
knowing the survey instructions and likely implementation of those instructions for a given study
area. The ecologist must know both of these things in order to construct appropriate study methods
and discuss reasonably the reliability of results, given that the PLS was not designed as an ecological
sampling method:

“... not having sufficient familiarity with the nature of the land surveys, many ecologists have made faulty and
naive assumptions leading to inappropriate uses of the data and to dubious or incorrect results and
conclusions.” (Grimm 1981)

Grimm’s warning is followed in his dissertation by a comprehensive review of the literature and how
various authors have applied or misapplied PLS records in ecological studies. The first chapter of
Grimm’s thesis (1981) and the classic paper by Bourdo (1956) should be required reading for anyone
interested in applying PLS data to ecological problems in Minnesota. A fair summary of the concern
about using PLS data is that it is, at best, a biased ecological sampling. Bias does not render data
useless, but it does require study and discussion of its effects on ecological interpretation. The great
value of PLS data is its spatial comprehensiveness, and many of the concerns about applying PLS
data to ecological problems are alleviated by selecting large study areas.

Definition of Bearing Trees and Instructions for their Selection

Bearing trees are a special kind of witness tree which the surveyors notched, blazed, and scribed in
a standard way to facilitate the relocation of the survey corner should the wooden corner post or
corner stone be lost or moved. The surveyor was required to note for each bearing tree: 1) its type
(~species), 2) its diameter, 3) its distance to the corner, and 4) its azimuth or “bearing” from the
corner and hence its applied name. These are the actual data associated with an individual bearing
tree that ecologists use. Witness tree is a broader term that includes trees that were marked on line
or near the corner, generally without the required distance and bearing notes required of a true
bearing tree. Thus true bearing trees, line trees, and generic witness trees were distinguished in the
field with appropriate inscriptions (BT, LT, WT respectively) and are distinguished in the notes as
well. Bearing trees were required at both the standard corners of the rectangular survey grid and at
points on the survey lines where the surveyors were forced to meander around impassable areas such
as lakes . The NHIS Bearing Tree Database Contains only records of true bearing trees at the
standard survey corners.

Much of the concern about ecological interpretation of bearing tree data has to do with surveyor bias
in selecting bearing trees. For this reason, it is important that the ecologist be aware of the surveyor’s
instructions for selecting bearing trees. Appendix B presents a chronological record of the actual
instructions for selecting bearing trees that were issued at various times in the history of the Public
Land Survey of Minnesota. The instructions are very general and really only address the method of
marking trees and the required number of trees to be marked. The requirement of 5" or larger trees
was dropped in the 1851 instructions, and applies only to a comparatively few surveys in Minnesota.
If the surveyors were instructed to bias their selection of bearing trees with regard to species or




diameter (after 1851), those instructions would have to be in the personal correspondence between
the Surveyor General and the individual Deputy Surveyors.

Error, Bias, and Considerations for-Ecological Use of Bearing Tree Records

Error Associated with the Versions of PLS Notes and Collection Process

The “original” field notes and corresponding plat maps are now archived by the Minnesota Historical
Society. These “original” notes were hand-copied by clerks in the Surveyor General’s office in
Dubuque, Iowa and then later in St. Paul. These copies were periodically sent to the General Land
Office (GLO) in Washington D.C. These GLO copies were microfilmed by the Bureau of Land
Management, and these microfilms are available to the public at the Wilson Library, University of
Minnesota. A comparison of the “original records” at the Historical Society and the further removed
GLO microfilms show that there is approximately a 1-5% error rate for corner records. An error in
any of the 16 possible entries (up to 4 per trees X 4 attributes per corner) constitutes an error. One
source of this error occurs during transcription of the data from the GLO microfilms to data-entry
forms, relating mostly to illegible entries. The other source of error is in the hand-copying procedure
executed by the clerks in the Surveyor General’s office. In the NHIS Bearing Tree Database, only
the township records collected for Grimm'’s study of the Big Woods (193 townships, Grimm 1981);
the records collected for J.C. Almendinger in his study of jack pine forests (88 townships,
Almendinger 1985); and townships missing from or illegible in the GLO microfilms match the
“original” notes. Otherwise all data were collected from the GLO microfilms.

Surveying Error and Resurveys

Cases of outright fraud and poor surveying did occur during the history of the PLS, and government
field examiners were used to identify townships in need of being resurveyed. Provisions for
withholding payment appear in the instructions to surveyors, and from this I have assumed that
inspections closely followed a completed survey. Some of these problems were caught and fixed
prior to accepting a survey and incorporation of the data into the “original” notes; others slipped
through. The NHIS has not attempted to substitute data from resurveys of townships that were poorly
surveyed or fraudulently contrived. In my experience this was infrequent, but poor or fraudulent
surveys could significantly affect ecological interpretations in studies that look at just one or a few
townships. '

Error and Ambiguity in Tree Identification

Another source of error is that of tree misidentification or our misinterpretation of the common
names that the surveyors used for the trees. Table 1 shows our best interpretation of the taxonomic
equivalents for the tree types referenced by the surveyors and also the coding for the tree types that
is used in the NHIS Bearing Tree Database. Users of the database should be aware that often tree
types are assignable to genus only: oak, pine, maple, ash, etc. In nearly all of these cases of species
ambiguity, it is impossible to infer a particular species. In the cases where a common name might
be applied to just two species, ambiguity can often be cleared up based on the modern distributions
of the trees or known habitat. For example, there are many references to black oak statewide. This
name was clearly used to refer to both true black oak and red oak. In the small area of southeastern
Minnesota where both black and red oak occur, this is an irresolvable ambiguity; however, north of
the Twin Cities, black oak references may be assigned safely to red oak. Up until about 1988,
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bearing tree records were collected in areas where most tree type assignments could be safely
inferred, and the data collectors made the appropriate type assignments to a single type code. As the
data collection moved into areas of type ambiguity, it was decided to record exactly what the
surveyor called the tree, and several codes were used for what is probably the same species. It is up
to the user to recognize and combine the type equivalents. The best way to approach this problem
is to make plots of the bearing trees showing both the lines surveyed by different crews and any
modern range limits of the tree types.

Table 1. PLS bearing tree types, codes, taxonomic equivalents, frequency, and percent of 352,896 bearing trees
reported for Minnesota.

PLS Tree Type Code Taxonomic Equivalent ' Frequency Percent
Ash AH Fraxinus nigra, F. pennsylvanica, F. americana 5,602 1.587
Alder AL Alnus incana, A. viridis 103 0.029
Aspen AS Populus tremuloides, P. grandidentata, P. 45,702 12.950
balsamifera (in lesser part)
Black Ash BA Fraxinus nigra 1,852 0.525
Black Birch BB Betula nigra, B. alleghaniensis (in part ?) 10 0.003
Beech BE Fagus grandifolia (unknown from Minn. possibly 45 0.013
Carpinus caroliniana
Balm-of-Gilead BG Populus balsamifera (in greater part) 2,300 0.652
Birch BI Betula papyrifera, B. cordifolia 20,668 5.857
Black Oak BK Quercus nigra, Q. ellipsoidalis (in part) 6,758 1915
Blue Beech BL Carpinus caroliniana 9 0.003
Bur Oak BO Quercus macrocarpa 30,283 8.581
Babswood BP Tilia americana 11 0.003
Black Spruce BS Picea mariana . 12 0.003
Buttonwood BT Platanus occidentalis (anknown from Minn. ?) 7 0.002
Butternut BU Juglans cinerea 449 0.127
Black Walnut BW Juglans nigra 129 0.037
Box-Elder BX Acer negundo 113 0.032
Buckeye BY Aesculus glabra (unknown from Minn. ?) 1 0.000
Cedar CE Thuja occidentalis, rarely Juniperus virginiana 10,836 3.069
Cherry CH Prunus serotina, P. pennsylvanica 262 0.074
Cottonwood . CO Populus deltoides . 299 0.085
Crab-Apple CR Crataegus spp. 4 0.001
Elm EL Ulmus americana, U. rubra, U. thomasii 13,397 3.796
Fir FI Abies balsamea 13,714 3.886
Hackberry HA Celtis occidentalis 174 0.049
Hombeam HB Ostrya virginiana 8 0.002
Hickory HI Carya cordiformis, C. ovata 754 0214
Hawthorn HT Crataegus spp. 1 0.000
Ironwood IR Ostrya virginiana 2,919 0.827
Jack Oak ’ Jo Quercus ellipsoidalis 1,645 0.466




Jack Pine

Juniper or Red Cedar
Linden or Basswood
Maple

Mountain Ash
Mountain Spruce

Oak

~ Pine

Plum

Pitch Pine
Spruce Pine
Red Ash
Red Elm
Red Maple
Red Oak

Red, Norway, or Yellow Pine

Soft or White Maple
Spanish Oak

Spruce

Sugar Maple
Tamarack

Thorn

Scrub Oak

Burned Pine
White Ash
White Birch
White Cedar
Water Elm
Witch Hazel
Willow
White Oak
White Pine
White Spruce

" Illegible or Not Recorded

Yellow Birch

Yellow Pine

JP

Jju
LI

MH
MS
OA

PI

PL
PP
PS

RO

RP
SM
SO
SP

SU
TA
TH
ou

UpP

WA
WB
wC

SEXE55EEE

Pinus banksiana

Juniperus virginiana

Tilia americana

Acer rubrum, A. saccharum, A. saccharinum
Sorbus decora, S. americana

probably Picea glauca

Quercus rubra, Q. macrocarpa, Q. ellipsoidalis, Q.

velutina, Q. alba, Q. bicolor

Pinus strobus, P. resinosa, P. banksiana
probably Prunus americana

Pinus banksiana

Pinus banksiana

Fraxinus pennsylvanica

Ulmus rubra

Acer rubrum

Quercus rubra, Q. ellipsoidalis (in part or as
hybrid)

Pinus resinosa

Acer rubrum or A. Saccharinum
Quercus ellipsoidalis

Picea mariana, P. glauca

Acer saccharum

Larix laricina

probably Crataegus spp.

predominantly Quercus ellipsoidalis , but includes
Q. macrocarpa as well

Pinus spp.

Fraxinus americana, F. pennsylvanica (in part)
Betula papyrifera, B. cordifolia

Thuja occidentalis

Ulmus spp.

Hamamelis virginiana

Salix spp.

Quercus alba, Q. macrocarpa (in part)
Pinus strobus

Picea glauca

equivalent unknown

Betula alleghaniensis

Pinus resinosa

TOTAL

16,541

7,232
4,624

9,068

5,861

1,080
241

20
6,766

10,918
223

12
33,802
6,892
59,651
7

26

137
306
6,159
492

1,002
8,133
13,865
2

28
1,211
495
352896

4.687
0.003
2.049
1.310
0.001
0.001
2.570

1.661
0.001
0.306
0.068
0.000
0.002
0.006
1.917

3.094
0.063
0.003
9.578
1953

16.903

0002
0.007 _

0.039
0.087
1.745
0.139
0.002
0.000
0.284
2.305
3.929
0.001
0.008
0.343
0.140
99.995
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Bias in Bearing Tree Selection

There is undoubtedly some bias in selecting or rejecting certain species of trees as bearing. trees.
Species-specific characteristics that may have influenced surveyor selection include size (for sub-
trees like ironwood), longevity, bark thickness, persistent lower branches, wood density, visibility,
and marketability as the loggers were close at hand. Anecdotes concerning the relative influence of
these characteristics on bearing tree selection abound. These anecdotes often are conflicting and are
curiously correlated with different social perspectives on forest use. Ecologists have tried many
quantitative approaches of measuring species bias by considering diameter or distance distributions
that vary among the species, but so many statistical assumptions are violated that the tests are
unreliable (Grimm 1981). Without reliable quantitative approaches to species bias, the user should
beware. In my experience, species bias is not a serious concern over large areas and comparisons
of relative tree abundances are useful. My opinion comes from observing consistency of tree
references among many surveyors in the same general area and from the fact that many survey
corners occurred in places where there were few species present, thus limiting the opportunity to
make biased selections. 4 reasonably safe interpretation of bearing tree records is to assume that
tree type was present at a corner if the surveyor said so (but see error Sections regarding the
collection process and trree identification);, however, it is unsafe to assume that an unreferenced
Iree type was absent from a corner because of the small sample size and possibly surveyor bias.

Although distances can’t be used
quantitatively to assess species
bias, some qualitative
interpretation can be made. Figure

200 4 Mean Distance from Corner to Bearing Tree by Type - 1 shows the mean distance from
180 survey corners to particular tree
160 . [] types. Swamp conifers (black
140 - . bars) show the shortest distances,
which is consistent with their

120 — ' tendency to grow in tight stands
100 - [ and in monotypes (no bias
80 B , options) in modern forests.
60 Upland, fire-sensitive taxa (gray
40 - bars: maple, sugar maple,
basswood) of forests with gap-

20 phase dynamics tend also to have
0 AL AL short distances. The fire-tolerant

Fi CE SP BI MA SU LI TAWP JP P| AH EL AS RPWORO OA BK BO pines, aspen, and birch (white
bars) of forests with coarser-scale
patch dynamics have intermediate
mean distances. Intermediate
distances are characteristic also of
fire-sensitive ash and elm (gray
bars), which historically

Bearing Tree Types Ranked by Mean Distance

Figure 1. Mean distance from survey corners to tree types:
FIr, CEdar, SPruce, Blrch, MAple, SUgar maple, LInden
(basswood), TAmarack, White Pine, Jack Pine, PIne, AsH,

ELm, ASpen, Red Pine, White Oak, Red Oak, OAk, BlacK regene_rated from win(.lthro.w due
oak, Bur Oak. to their shallow rooting in wet




areas. Thus, species with intermediate mean distances tend to occur in landscapes where the tree
canopy was often patchy due to fire or windthrow. Tree types with long distances are all fire-tolerant
oaks (white bars) that occurred along the prairie-forest border. Often the survey corners would fall
in small prairie openings, and long distances were traveled to mark an oak tree in the nearest grove.
The ranking then is basically a gradient of increasing fire tolerance or disturbance patch size. My
interpretation of this is that there was little species bias with regard to the physical properties of
trees. Rather, the surveyors had to go long distances in disturbed areas to find any live tree, and trees
with long mean distances are those that tend to survive broad-scale disturbances better than others.

This interpretation is consistent with the frequency distributions of individual tree-types. The types
with short mean distances tend to have near-normal distributions, and the types with long mean
distances have distributions with long tails. The long tails are created mostly from corners falling
in areas described as burned, thickets/brush, windthrow, or prairie openings where very long
distances (often >10 chains) were recorded for the trees. Obviously, such corners would have to be
eliminated from the dataset for any attempt to reconstruct tree density in past forests. Even when this
is done, it is my experience that bearing tree distances are 2-4 times greater than distances recorded
from point-center quarter samplings of modern forests, which suggests that surveyors did pass up
trees close to corners for more distant trees that were better suited for scribing or that had greater
estimated longevity. Based upon this experience, bearing tree distances are useful only within the
PLS dataset to make broad-scale interpretations of physiognomy. Tree densities calculated from
bearing trees cannot be reasonably compared with modern forest data.

An alternative approach for estimating species bias in bearing tree selection is to compare the
relative frequency of bearing trees with their relative frequency on line descriptions. The surveyors
were required to list “the several kinds of timber and undergrowth, in the order in which they
predominate.” The surveyors could list as many tree types as they wanted, thus the line notes are free
from the small sample size problem associated with selecting bearing trees. The surveyors did not
have to mark the referenced trees, thus the line notes are free from bias associated with the task of
blazing and scribing certain kinds of trees. Table 2 uses the differences in surveyor instructions
regarding bearing tree selection and line-notes to infer bias in bearing tree selection.
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Table 2. The relative frequency of tree types as bearing trees (15,286 trees) versus relative frequency

" as types mentioned in line notes (28,782 trees) for the Chippewa National Forest. Clear bias was

assumed when a type was mentioned more than twice as often in one set of notes versus the other.
Bias listed as “preferred” means that the surveyors tended mark that type as a bearing tree more often
than one would guess from the line notes, and “avoided” indicates the converse.

Tree Type Relative Relative Difference Inferred Bias
Frequency Frequency as Bearing Tree
as Bearing as Line-Note
Tree Tree
Aspen 11.9% 15.9% -4.0% | somewhat avoided
Balm-of-Gilead 0.6% 0.1% 0.5% E
Sum of Aspen 12.5% 16.0% -3.5% | somewhat avoided
Paper Birch 10.0% 12.3% -2.3% | somewhat avoided
Bur Oak 0.8% 0.1% 0.7%
Red Oak 0.7% 0.1% 0.6%
Oak 1.0% 1.7% -0.7% | somewhat avoided
Sum of Oak 2.5% 1.9% 0.6%
Jack Pine 5.5% 2.6% 2.9%
Red Pine 8.1% 4.3% 3.8%
White Pine 6.0% 2.8% 3.2%
Pine 1.2% 7.0% -5.8%
Sum of Pine 20.8% 16.7% 4.1% | somewhat preferred
Ash 1.5% 2.1% -0.7% | somewhat avoided
Elm 1.6% 1.5% 0.1% | somewhat preferred
Ironwood 0.4% 0.1% 0.3% | hreterred B
Basswood 1.3% 0.9% 0.4% | somewhat preferred
Sugar Maple 1.5% 1.2% 0.3% | somewhat preferred
Maple 2.1% 2.3% -0.2% | somewhat avoided
Yellow Birch 0.2% 0.1% 0.1% | somewhat preferred
Hardwoods 0.0% 1.7% -1.7%

Sum of Hardwoods 8.6% 9.9% -1.3% | somewhat avoided
Spruce 9.6% 10.6% -1.0% | somewhat avoided
Balsam Fir 5.4% 5.2% 0.2% | somewhat preferred
Tamarack 20.9% 19.0% 1.9% | somewhat preferred
White Cedar 9.2% 8.5% 0.7% ] somewhat preferred

My interpretation of Table 2 is that, for the more common types, there are not great differences
between their relative abundance as bearing trees versus line-note trees. That is, there is not a strong
case for species bias in selecting bearing trees. The fact that generic oak, pine, aspen, and hardwoods
appear to have been avoided, but oaks, pines, aspen, and hardwoods identified to species appear




preferred, seems to indicate that surveyors tended more often to identify a tree to species if it was
a bearing tree and generalize the type in the line-note. If the sum of types with generic terms are
“compared, there are no cases of clear bias as defined by the doubling or halving rule.

There is clear bias in recording bearing
tree diameters. The surveyors were
looking for healthy trees to perpetuate the
corner and thus, there is a preponderance
of 4-10" diameter trees selected (Figure
2). Presumably this is the case because
trees of that diameter were clearly
68 established and likely to survive for some
time. Figure 2 also shows clear bias for
even-inch measurements of smaller trees,
12 and for even feet and tens-of-inches for
larger trees. If diameter data are to be
reported for bearing trees, conversion to
at least even-inch classes should be
l performed. Plots of diameters,
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Figure 2. Frequency of bearing tree diameters in
Minnesota.

Considerations for Analysis of Association

Understanding how bearing trees were co-associated is essential to the task of making map units for
presettlement vegetation. Comparisons of bearing tree associations with modern associations, is also
of ecological interest. For many of the published maps (e.g., Marschner 1974) this was done
intuitively. More recently, ecologists have applied quantitative measures of interspecific association
to bearing tree data (White and Mladenoff 1994, Almendinger 1985, Grimm 1981). Basically, the
idea is to calculate for each pair of bearing tree types, a number that indicates the strength and nature
(positive or negative) of the association based upon the number of corners where both species occur
together (positive association), the number of corners where neither species occurs (positive
association), and the number of corners where one species occurs without the other (negative
association). Grimm explains nicely the problems and considerations of applying Cole’s Coefficient
of Association (Cole 1949) to bearing trees; the reader should also consider reading Pielou (1977)
for a broader discussion of measures of interspecific association.

10



The main problem with applying quantitative measures of ecological association to bearing trees is
the small sample size at survey corners (4 trees maximum). Most measures of association were
contrived with the assumption that it is theoretically possible for all of the species of interest to co-
occur in the sample. Most bearing tree datasets have 15-25 bearing tree taxa, and just 4 can be
sampled at any single corner. Table 3 shows the frequency of survey corners with 0-4 trees recorded.
Although it greatly reduces the number of corners available for analysis, I recommend using only
survey corners with all four trees present for analyses of association.

Table 3. The number of PLS survey corners, trees per corner, and total bearing trees in the NHIS
database.

Number of trees ~ Number of corners = Number of bearing

at survey corner trees
0 106,864 0
1 6,419 6,419
2 96,874 193,748
3 4,507 13,521
4 34,802 139,208
Totals 249,466 352,896

Considerations for Selecting a Study Area

Choosing a study area and units for subanalysis is one of the most important decisions in applying
bearing tree data to ecological problems. Size of the study area is the most critical consideration, and
appropriate size depends upon the analyses one performs. For example, one of the more common
uses of bearing tree data is to show how landforms controlled the distribution of tree types within
fairly large areas of Minnesota by looking at maps and by comparing differences in relative
abundance of tree types among landforms. In this example, the ecologist needs to configure the study
area so that there are enough trees occurring on a landform to calculate reasonable estimates of
relative abundance. Increasing the size of a study area increases the reliability of factors estimated
from the population of bearing trees in that unit (e.g., relative abundance); however, increased size
diminishes the specificity of the results that can be applied back to the landscape. Also, increasing
the size of the study area relieves some concern about the errors discussed above. This can also
relieve some of the concern about bias, because different survey crews clearly had different biases
in selecting bearing trees that may offset one another. 4 general rule for analyses influenced by the
frequency of bearing tree types is that the study area should be large enough to pick up about 25
individuals of the least abundant type of interest, with rarer types eliminated from the analysis.

The size of the study area also strongly influences analysis of association. For most measures of
association, 2x2 contingency tables are constructed for each pair of tree types where the four cells
of the table contain the frequency of their joint occurrence, joint absence, and the two cases where
one is present without the other. The ecologist should select a study area large enough so that, for
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the set of tree types considered (usually ~20), most of the cells of the contingency table cells are
filled with numbers other than zero. By restricting the set of tree types to the more common taxa, the
ecologist can eliminate survey corners where rare types create lots of zero frequencies in the
contingency tables. In my experience, study areas with less than about 400 corners with the full
contingent of four bearing trees (1,600 trees) of the types being considered is about the minimum
size for analysis of association. For the forested portions of Minnesota, townships have a mean of
about 25 survey corners with 4 trees, therefore about 16 full townships are needed to reach the 400
corner minimum.

Checking and Corroborating Bearing Tree Data

There is no better way to check bearing tree data than to plot the tree types and diameters.
Observable pattern in tree types and diameters should make some geographical and ecological sense.
Surveyor bias and nomenclature problems are often made obvious by comparing areas mapped by
different survey crews. Often, type ambiguity can be reasonably cleared up by studying the plots.
Clearly erroneous corners can be eliminated from the analytic dataset. 4ny modification of the NHIS
bearing tree data that appears justified from the plots should be reported in the methods section of
any published work and reported to the NHIS. '

PLS bearing tree data are, for the most part, a landscape-scale tool. Most of the valid criticism of
their application to ecological problems comes when the ecologist tries to reconstruct or characterize
presettlement vegetation for areas that are simply too small. All applications of bearing tree data
benefit from corroboration of historical descriptions of presettlement vegetation, but such
corroboration is essential for small study areas. The PLS line notes and line descriptions are an
excellent source of additional finer-scale data to help interpret bearing tree analyses. The line notes
are comprehensive and can be associated with survey corners. The line descriptions were to contain,
in order of abundance, all of the tree types encountered and therefore, can help ecologists get around
the problem created by selecting just two or four trees at a survey corner. The types listed in the line
notes should also be free of any surveyor bias associated with ease of marking bearing trees and bias
based upon expected longevity. Historic journals from early expeditions, notes from the construction
of the military road system, the writings of N.H. Winchell and W. Upham associated with the
Minnesota Geological and Natural History Survey (ca. 1875-1890), and the personal journals of the
Deputy Surveyors can all contribute to a better interpretation of bearing tree data.

Description of the NHIS Bearing Tree Database

The NHIS Bearing Tree Database consists of two flat files, linked by a single overlap variable,
TWP_RNG, formed from the combination of township and range number, e.g. TI43NR36W. One
database, BTSTWP, contains a single record for each of the 2,674 townships in Minnesota. The other
database, BTS, contains a single record for each survey corner associated with a township, including
section corners, quarter-section corners, the north township boundary, the east township boundary,
and the south township boundary for townships just north of standard “correction” parallels. There
are 108 corners for standard townships, and 120 for townships that include also the south boundary,
where the corners do not match the north boundary of the township below. A schematic showing the
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standard corner numbering is shown in Appendix C. Tables 4 and 5 below present the table
definitions of the variables, their type, and length in the two flat files containing the bearing tree
data.

Except for the bearings (DIRECT1-4), there are few unfilled variables in the BTS database. Grimm
(1981) and Almendinger (1985) did not record the bearings, and many of the first townships
collected by the Minnesota County Biological Survey also do not have bearings recorded.
Consequentially, GIS plots of actual bearing tree locations are possible only for part of the state.
In practice this is generally not important for maps of many townships, where the convention has
been to add or subtract 200m from both the northings and eastings of the Universal Transverse
Mercator (UTM) coordinates for a survey corner in order to produce a point cover of bearing trees.
For example, 200m would be added to both UTM coordinates for a bearing tree NE of a survey
corner, and 200m would be subtracted from both UTM coordinates for a bearing tree SW of a survey
corner. The net effect of making plots this way is to form a near-perfect grid of coordinates for
bearing tree plots that can serve as the centers of map symbols.

Table 4. Variable names, length, type, and description for data records associated with standard PLS
survey corners in Minnesota (BTS database).

Variable Name Length Type Description

TWP 5 A township number, e.g. T154N

RNG 4 A range number, e.g. R23W

TIC 4 N standard survey corner number, see attached

VEGTYPE 1 A code for vegetation type, see below

SPECIES1-4 2 A code for tree type, see Table 1 for codes

DIAMI1-4 2 N tree diameter in inches

DIRECT1-4 4 A bearing, e.g. S15°E (=165° azimuth)

DIST1-4 4 N distance from corner in links (7.92 inches)

XTIC 6 N corner UTM coordinate relative to Zone 15

YTIC 6 N corner UTM coordinate relative to Zone 15, shifted -
4,700,000m

TWP_RNG 9 ov overlapped TWP and RNG fields
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Table 5. Variable names, length, type, and description for data records associated with each PLS

township in Minnesota (BTSTWP database).

Variable Name Length Type
TWP 5 A
RNG 4 A
MERIDIAN 1 A
COLLECTOR 20 A
SUBDIVNAME 20 A
SUBDIVDATE 20 A
NBOUNDNAME 20 A
NBOUNDDATE 20 A
EBOUNDNAME 20 A
EBOUNDDATE 20 A
TWP_RNG 9 oV

Description

township number, e.g. T154N

range number, e.g. R23W

principle meridian (4th or 5th)

name of person collecting the data

name of surveyor performing township subdivision
date of the subdivision

name of surveyor of the north township boundary
date of survey of north township boundary

name of surveyor of the east township boundary
date of survey of east township boundary

overlapped TWP and RNG fields

In addition to the standard listing of bearing tree type, diameter, bearing, and distance from the
corner, the collectors were instructed to record the vegetation type at the corner. This information
was recorded from the line notes when stated, or inferred from the line summary if not specifically
referenced in the line notes. These codes are especially valuable in reconstructing the gross
Pphysiognomy of the vegetation and help with interpretation of the bearing tree data. Tree distances
and diameters are correlated with the vegetation codes. The vegetation types allow the ecologist to
subdivide the bearing tree datasets for more limited analyses. For example, one might eliminate all
aquatic and wetland corners in order to understand tree associations on upland habitats. The
vegetation codes and descriptions are presented below in Table 6.

14
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Table 6. Vegetation codes, description, frequency, and percent for 249,466 PLS survey corners in

Minnesota.

Vegetation Description

Code

N~<><€<(:'—]WW‘UOZZF“WH’_"EC)’UFUUOCU>
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creek

oak barrens

plowed field, field

dry ridge

meadow

forest, timber

grove

bottom

pine openings, pine barrens, scattered pine
pine grove

scattering oak, scattering timber
lake, slough, pond

marsh

dry land

oak openings

prairie

river

swamp

thicket, brush, underbrush
burned area

valley, ravine

windthrow, windfall

only tree around

island

wet prairie

no code recorded by collector

15

Frequency Percent
155 0.06
1,391 0.55
98 0.03

513 0.20
1,682 0.67
76,344 30.60
289 0.11
2,863 1.14
505 0.20

28 0.01
7,957 3.18
9,786 3.92
11,670 4.67
293 0.11
2,167 0.86
81,439 32.64
1,268 0.50
30,401 12.18
8,989 3.60
3,536 1.41
226 0.09
1,384 0.55
259 0.10

57 0.02

986 0.39
5180 207
Totals 249,466 99.86



Obtaining and Citing Bearing Tree Data

Data Sources
Bearing tree data in computerized formats as described in this document are obtainable from the
Minnesota Natural Heritage & Nongame Research Program.

Richard Baker, Information Systems Manager

Minnesota Natural Heritage and Nongame Research Program
Department of Natural Resources

Box 25

500 Lafayette Rd.

St. Paul, MN 55155

(612) 297-3764

Microfilms of the General Land Office’s hand-copies of the “original” PLS notes can be viewed at
the Wilson Library.

Wilson Library

University of Minnesota, West Bank Campus
Minneapolis, MN 55455

(612) 626-2227

The bound volumes of the “original” PLS notes and plat maps turned over to the State of Minnesota
are housed at the Minnesota Historical Society.

Minnesota Historical Society
Attn: Charles Rodgers

345 Kellogg Bvd. W

St. Paul, MN 55102

(612) 297-2344

Scanned microfilms of the “original” PLS notes and plat maps are housed at the Minnesota Secretary
of State’s office. ~

Minnesota Secretary of State

Attn: Bert Black

180 State Office Bldg.

100 Constitution Ave.

St. Paul, MN 55155

(612) 296-9215
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Appropriate Citation and Acknowledgment
The PLS survey notes are some of the first truly public information collected by the Federal

"Government and have always been available for use. Ecologists at the University of Minnesota and

other academic or government institutions in Minnesota have long used these data for ecological
interpretations. The collection of PLS data in a computerized format was initiated by Eric Grimm
and Edward Cushing of the University of Minnesota, and they deserve much of the credit for the
database design and the collection of 193 townships in the area of the Big Woods. Also under the
tutelage of Edward Cushing, John Almendinger later collected 88 townships of PLS bearing tree data
in north-central Minnesota. These 281 townships formed the initial core of the computerized records,

‘and studies using data from these townships should acknowledge these individuals as the source of

computerized data or cite their respective theses (Grimm 1981, Almendinger 1985). The initiative
for collecting the remaining 2,393 townships was provided by the Minnesota County Biological
Survey (MCBS), Division of Fish and Wildlife with support from the Division of Forestry,
Minnesota Department of Natural Resources. Sharron Nelson (MCBS) directed the data collection.
The data from these three sources are managed by the Minnesota Natural Heritage and Nongame
Research Program, and they request the following acknowledgment:

The bearing tree data included here were provided by the Minnesota Natural Heritage and Nongame Research
Program of the Division of Fish and Wildlife, Minnesota Department of Natural Resources (DNR). The DNR
is not responsible for any inaccuracies in these data. Use of these data does not imply endorsement or approval

by the DNR of any interpretations or products derived from the data.

The PLS records have been variously cited in ecological literature. The following citation is
appropriate for the records pertaining to Minnesota:

U.S. Surveyor General. 1847-1908. Field notes: Township and exterior subdivision lines. Minnesota State
Archives, 57.J.5.9B-57.1.8.8F, Minnesota Historical Society, St. Paul.
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Appendices
Appendix A -- Instructions for Information to be Collected

Most of Minnesota was surveyed according to the 1855 instructions to the surveyors. Below is the
appropriate excerpt from White’s (1983) reprinting of that manual covering the information required
in a contract PLS survey. Italics and capitalizations are theirs in all cases.

SUMMARY OF OBJECTS AND DATA REQUIRED TO BE NOTED.

1. The precise length of every line run, noting all necessary offsets therefrom, with the reason and mode thereof.

2. The kind and diameter of all “bearing trees,” with the course and distance of the same from their respective corners; and
the precise relative position of WITNESS CORNERS to the #rue corners.

3. The kinds of materials (earth or stone) of which MOUNDS are constructed -- the fact of their being conditioned according
to instructions -- with the course and distance of the “pits,” from the centre of the mound, where necessity exists for deviating
from the general rule.

4. Trees on line. The name, diamefer, and distance on line to all trees which it intersects.

5. Intersections by line of land objects. The distance at which the line first intersects and then leaves every settler’s claim and
improvement; prairie; river, creek, or other “bottom;” or swamp, marsh, grove, and wind fall, with the course of the same at
both points of intersection; also the distances at which you begin to ascend, arrive at the top, begin to descend, and reach the
foot of all remarkable hills and ridges, with their courses, and estimated height, in feet, above the level land of the surrounding
country, or above the bottom lands, ravines, or waters near which they are situated.

6. Intersections by line of water objects. All rivers, creeks, and smaller streams of water which the line crosses; the distance
on line at the points of intersection, and their widths on line. In cases of navigable streams, their width will be ascertained
between the meander corners, as set forth under the proper head.

7. The land’s surface--whether level, rolling, broken, or hilly.

8. The soil--whether first, second, or third rate.

9. Timber--the several kinds of timber and undergrowth, in the order in which they predominate.

10. Bottom lands--to be described as wet or dry, and if subject to inundation, state to what depth.

11. Springs of water--whether fresh, saline, or mineral, and the course of the stream flowing from them.

12. Lakes and ponds--describing their banks and giving their height, and also the depth of water, and whether it be pure or
stagnant.

13. Improvements. Towns and villages; Indian towns and wigwams; houses or cabins; fields, or other improvements; sugar
tree groves, sugar camps, mill seats, forges, and factories.

14. Coal banks or beds; peat or turf grounds; minerals and ores; with particular description of the same as to quality and
extent, and all diggings therefor; also salt springs and licks. All reliable information you can obtain respecting these objects,
whether they be on your immediate line or not, is to appear in the general description to be given at the end of the notes.
15. Roads and trails, with their directions, whence and whither.

16. Rapids, cataracts, cascades, or falls of water, with the height of their fall in feet.

17. Precipices, caves, sink-holes, ravines, stone quarries, ledges of rocks, with the kind of stone they afford.

18. Natural curiosities, interesting fossils, petrifactions, organic remains, &c.; also all ancient works of art, such as mounds,
fortifications, embankments, ditches, or objects of like nature.

19. The variation of the needle must be noted at all points or places on the lines where there is found any material change of
variation, and the position of such points must be perfectly identified in the notes.

20. Besides the ordinary notes taken on line, (and which must always be written down on the spot, leaving nothing to be
supplied by memory,) the deputy will subjoin, at the conclusion of his book, such further description or information touching
any matter or thing connected with the township (or other survey) which he may be able to afford, and may deem useful or
necessary to be known--with a general description of the township in the aggregate, as respects the face of the country, its
soil and geological features, timber, minerals, waters, &c.
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Appendix B -- Instructions for Selecting Bearing Trees in Minnesota

FOR SURVEYS RELATIVE TO THE 4TH PRINCIPAL MERIDIAN, 1847-1852

On 12 June 1838 Congress approved a statute (5 Stat. 235) that divided the Iowa Territory from the
Wisconsin territory, thus placing the portions of Minnesota east of the Mississippi river in the
Wisconsin Territory and the portions of Minnesota west of the Mississippi river in the Iowa
Territory. In 1846 the 4th Principal Meridian was extended northward from southern Wisconsin to
Lake Superior and provided the starting point for the survey of standard parallels westward into
Minnesota. Thus, land surveyed prior to 1852 in Minnesota relative to the 4th Principal Meridian
were executed under the General Instructions issued by the Office of the Surveyor General of
Wisconsin and Iowa, Dubuque, May 28, 1846 (see White 1983 p. 339). The instructions for
establishing bearing trees are extracted from that document and presented below:

“Bearing trees are those of which you take the course and distance from a corner. They are distinguished by
a large smooth blaze or chop, fronting the corner, upon which is marked, with an iron made for that purpose,
the number of the range, township and section, except at quarter section corners where 1/4 S. will supply the
number of the section, thus;

R -emmeee- E.orW
T -=-mmmm- N.
S --mee- or 1/4 S.

The letters B.T. are also to be marked upon a smaller chop, directly under the large one and as near the ground
as practicable.”

“From all posts established for township comers, or for section corners upon township lines, four bearing trees,
if within a reasonable distance, must be taken; one to stand within each of the four sections.”

“At the interior section corners, one to stand within each of the four sections, are to be marked; two of them
as bearing and two as witness trees.”

“From quarter section and meander corners two bearing trees are marked, one within each of the adjoining
sections.”

FOR SURVEYS RELATIVE TO THE 4TH AND 5TH PRINCIPAL MERIDIANS 1852-1855.

On 3 March 1849, the Territory of Minnesota was created, and the Surveyor General of lowa and
Wisconsin was to administer the continued survey of Minnesota. On that very same date, the U.S.
Department of Interior was created and absorbed the General Land Office among other agencies.
One of the first things accomplished by the Department of Interior was the publication of
Instructions to the Surveyor General of Oregon,; Being a Manual for Field Operations (White 1983,
p-433) in 1851. This manual was prepared for the initial rectangular survey of Oregon, and on 10
July 1852 the Surveyor General of Iowa and Wisconsin was instructed to use the Oregon instructions
for surveys in Minnesota relative to the 5th Principal Meridian. My interpretation of White (1983)
is that surveys relative to the 4th Principal Meridian also fell under these instructions at that time.
The instructions for establishing bearing trees are extracted from that document and presented below:
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“The position of all corner posts, or corner trees, of whatever description, which may be established, is to be
perpetuated in the following manner, viz: From such post or tree the courses shall be taken, and the distances
measured, to two or more adjacent trees, in opposite directions, as nearly as may be, which are called “bearing
trees,” [italics theirs] and are to be blazed near the ground, with a large blaze facing the post, and have one
notch in it, neatly and plainly made with an axe, square across, and a little below the middle of the blaze. The
kind of tree and the diameter of each are facts to be distinctly set forth in the field book.

On each bearing tree the letters B.T., to denote the fact of its being a bearing tree, must be distinctly cut into
the wood, in the blaze, a little above the notch, or on the bark with the number of the range, township, and
section.

At all township corners, and at all section corners, on range or township lines, four [italics theirs] bearing trees
are to be marked in this manner, one in each of the adjoining sections.

At interior section corners four [italics theirs] trees, one to stand within each of the four sections to which such
corner is common, are to be marked in manner aforesaid, is such be found.

... From quarter section and meander corners two bearing trees are to be marked, one within each of the
adjoining sections.”

FOR SURVEYS RELATIVE TO THE 4TH AND 5TH PRINCIPAL MERIDIANS 1855-1864.

A new manual, Instructions to the Surveyors General of Public Lands of the United States, for Those
Surveying Districts Established in and since the Year 1850; containing, also A Manual of
Instructions to regulate the Field Operations of Deputy Surveyors, lllustrated by Diagrams, was
published in 1855. This was the manual that guided the rectangular survey of most lands in the
United States, and set the standards for the survey with only slight modification in later years. The
instructions for establishing bearing trees are extracted from that document and presented below:

The position of all corner posts, or corner trees, of whatever description, that may be established, is to be
evidenced in the following manner, viz: From such post or tree the courses must be taken and the distances
measured to two or more adjacent trees in opposite directions, as nearly as may be, and these are called
“bearing trees.” Such are to be distinguished by a large smooth blaze, [italics theirs] with a notch [italics theirs]
at its lower end, facing the corner, and in the blaze is to be marked the number of the range, fownship, and
section [italics theirs]; but at quarter section corners nothing but 1/4 S. Need be marked. The letters B.T.
(Bearing tree) are also to be marked upon a smaller blaze directly under the large one, and as near the ground
as practicable.

At all township corners, and at all section corners, on range or township lines, four [italics theirs] bearing trees
are to be marked in this manner, one in each of the adjoining sections.

At interior section corners four [italics theirs] trees, one to stand within each of the four sections to which such
corner is common, are to be marked in manner aforesaid, if such be found...

... From quarter section and meander corners two bearing trees are to be marked, one within each of the
adjoining sections.

During this period, the office of the Surveyor General was opened in St. Paul (23 May) with no
changes in instructions.
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FOR SURVEYS RELATIVE TO THE 4TH AND 5TH PRINCIPAL MERIDIANS 1864-1907

An instruction circular, Instructions to the Surveyors General of the United States, Relating to Their
Duties and to the Field Operations of Deputy Surveyors, was published in 1864 with a minor
revision in instructions for selecting bearing trees.

“Where a tree not less than two and a half inches in diameter can be found for a bearing tree within 300 links
of the corner, it should be preferred to the trench or pit.”

The 1864 circular was reprinted in 1871 with no changes concerning bearing trees. The manual
published as Instructions of the Commissioner of the General Land Office to the Surveyors General
of the United States relative to the Survey of the Public Land and Private Land Claims was
published in 1881, and it too, had no further instructions for selecting bearing trees than those spelled
out in the 1855 Manual and the 1864 note.

The office of the Surveyor General of Minnesota was closed on 4 February 1908, and the records
transferred to the State of Minnesota. -
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Appendix C -- Schematic of Standard Township Corner Numbers for Computerized Records

Below is the standard numbering system for referencing section and quarter-section corners in the

computerized database (variable TIC) for bearing trees. The order for interior corners follows the
standard path of township subdivision. The orders for the north, east, and south township boundaries
were assigned to increase in the standard direction of survey. Corners 109-120 are recorded only
when the south township line is also a standard correction parallel (e.g., corner 119 does not
correspond with corner 95 of the next township south).

96 95 94 93 92 91 90 89 88 87 86 108

6 85 5 64 4 48 3 32 2 1§ 1 107

84 B2 83 62 63 46 47 30 31 14 15 106

7 81 8 61 9 4510 291 13 12 105

80 78 79 59 60 43 27 28 11 12 104

18 7717 58 16 4215 26 14 10 13 103

76 74 75 56 57 40 41 24 25 8 9 102

101

19 =20 [*21 [*22 |*23

72 70 71 53 54 37 38 21 22 5 6 100

(\O)
AN

30 ([*°29 (228 [*27 [*26 |* 25 |°*°

68 66 67 50 51 34 35 18 19 2 3 98

31 |[*32 |+33 (>34 |35

97

IV
@)

120 119 118 117 116 115 114 113 112 111 110 109
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Bearing Tree Map for Cass County

Bearing trees were mapped in a geographic information system (GIS) from original surveyors’ maps

by Sharron Nelson, NHNGR Program. Species grouped by color.
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Public Land Survey Notes

The following notes and general township descriptions were transcribed by DNR Minnesota County Biological
Survey staff from original Public Land Survey notes recorded during the survey of Cass County from 1858 through
1875. See the preceding report, Minnesotas Bearing Tree Database, by J.C. Almendinger, for an explanation of the
survey and the database.

These descriptions are arranged by township tier, beginning in the northwest corner of the county. A few town-
ships have no descriptions.

More detailed line notes recorded by the surveyors are available from the surveyors’ notebooks, which are stored in
Minnesota Historical Society archives in St. Paul. See Minnesota’s Bearing Tree Databasefor information on obtaining

bearing tree data and line notes.

Cass County e+ Minnesota Department of Natural Resources =+« 1998
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General Description & Notes " T146N R29W Cass County
Meanders of Miss. River in Secs 19, 30, 31, 32, 29, 33, 34, 35, & 36.
Meanders of island in River in Secs 29 & 30.

Meanders of é Lake in Secs 13, 14, 23, 24, 25 & 26.

Sec 23: Cedar swamp

Sec 14: Indian trail

Meanders of a lake in Secs 4, 5, 8 & 9.

Meanders of a lake in Secs 6 & 7, 10 & 11.

The soil in this Tp. is generally sandy & of poor quality. The timber is of inferior
quality. Some small groves of Norway Pine exist in the S. part of the Tp, near the
Miss. River.

The surface is generally rolling Y large Tamarack & Cedar swamps exist in the N.
part of the Tp. The Miss. River runs through the S. part of the Tp. & winds through
a wide marsh; varying from 10 chains - over 1/2 mile in width. Much of the marsh
is good hay meadow, but portions of it are impassable, being overflowed in most
stages of water & covered with tall reed grass.

General Description T146N R28W Cass County
-Meanders of Lake Winnebigoshish in Secs 5,8,7,17,18,19,20,& 30

Note* This little Tp was surveyed at the request of the Chief of the band living
in Sec 18.

The long point entirely into the lake is called Cormorant Point
Notes & General Description T146N R27W Cass County

Meanders of Lake Winnebigoshish in Secs 31, 32, 29, 20, 21, 16, 15, 22, 27, 26, 25,
36.

Sec 15: Meadow shores

Sec 22: Meadow shores

Sec 27: Marsh shores

Sec 26: Meadow, Miss R. leaves lake
Sec 36: Meadow shore line

Meanders of Little Lake Winnebigoshish in Secs 25, 36, 26, 23, 24, 13, 14, 11, 10,
3 & 4.

Sec 36: Meadow & timber shores w/ No 1 Pine
Indian village

Sec 26: Indian village & fields

Sec 24: Timbered shores & swampy

Sec 13: Swampy

Sec 14: Meadow

Sec 10: Timbered shore, sand beach

Sec 3: River 100 lks wide, deep clear stream

Meanders of Lake in Secs 26 & 27: Marsh shores




' General Description and Notes T145N R31w Cass County

Wagon road to Leech Lake & Red Lake crosses S. boundary in Section 33.

Indian trail crosses N. boundary at 66.00 chains E. between Sections 2 & 35.
Meanders of lakes in Sections 36, 3 & 4, 6 & 7.

- Meanders .of island in Cass Lake in Sections 1 & 2.

' Meanders of Pike Bay & Cass Lake in Sections 25, 35, 36, 34, 27, 22, 15, 10, 3.
In Section 35: Landing for portage.

Meanders of Point between Pike Bay & Cass Lake in Sections 11, 12, 13, 14 & 15.
The quality of land in this Township is mostly very poor, being a light sand & is
covered generally with Jack Pine timber. A few sections in the S. & S.E. part of
the township are above the general average & may be worth something for cultivation.
Some fair land is found on the point between Cass Lake & Pike Bay. 2 or 3 families
of Indians are living on the N.W. corner of the point & have a few acres under
cultivation. Most of the E. 1/2 of the township is occupied by Cass Lake & Pike Bay.
General Description and Notes T145N R30W Cass County

Meanders of a lake in Secs 35 & 36: Banks low, water clear & deep. Timber on margin
Tamarack & Cedar.

Meanders of a lake in Secs 24 & 25: Banks low, water clear & deep. Timber on margin
of lake is Tamarack, Cedar, Birch & Pine.

Meanders of a lake in Sec 24: Banks low, water turbid & deep.

Meanders of Cass Lake in Secs 18, 19 & 30, 4, 5, 6, 7, 8, 9, 17 & 18.
Sec 18: Banks high, water clear & deep. Timber on margin of lake is Pine.
Meanders of an island in Secs 5 & 6: Banks high & good land for farming.
Timber Pine, Aspen & Birch.

Meanders of a lake in Secs 1 & 12.

The land in this Tp is of poor quality & not adapted to farming purposes, the soil
being nearly all sand & contains no streams. It contains a number of lakes & some
of large size. Cass Lake is the largest.

General Description T145N R30W Cass County
Subdivisions surveyed b P. H. Conger, Jan. 15 - 27, 1874

E boundary surveyed by P. H. Conger, Dec. 24, 1873

N boundary surveyed by P. H. Conger, Dec. 25, 1873

The land in this township is of poor quality and not adapted to farming
purposes. The soil being nearly all sand and contains no streams. It contains a
number of lakes and some of large size.

Cass Lake is the largest and is in the NW corner of the township.

It is well adapted to logging purposes as the Mississippi River runs through it.
The township contains a large amount of good yellow and white pine. It contains but
few swamps all of which are unfit for cultivation.



General Description T145N R29W Cass County
Subdivisions surveyed by P. H. Conger, Jan. 1 - 13, 1874

E boundary surveyed by P. H. Conger, Dec. 10, 1873

N boundary surveyed by P. H. Conger, Dec. 26, 1873

This township contains by a small portion of land that is fit for cultivation.
The N portion of the township is sandy and generally covered by a small growth of
black and yellow pine.

The S portion contains a large amount of good white and yellow pine, also
numerous hardwood ridges well adapted to cultivation.

There are numerous lakes all of which have clear fine water and contain fine

fish. There are but few streams in the township. There are numerous swamp and
marshes all of which are unfit for cultivation. There is no improvement in the
township.

General Description & Notes T145N R28W Cass County

Portage from Lake Winne between Secs 25 & 26 at 30.00 chains North.
Portage trail fr. Lake Winne to Leech Lake at 37.00 chains E between Secs 19 & 30.

Meanders of Lake Winnebigoshish in Secs 7, 18, 17, 20, 21, 22, 27, 26, 23, 24, 13,
12.

Sec 7: Sand beach, straight shore

Sec 18: Sand beach, straight shore line

Sec 17: Sand Beach, meadow land

Sec 21: Meadow shore, portage landing

Sec 22: Meadow shore, sand beach

Sec 26, 27, 23, 24, 13: Sand beach

Two other lakes:
Sec 36: Marsh shores & timber
Secs 30 & 31: Marsh shores

This Tp has a great deal of swamp land & much good meadow & hay land. There are no
streams of any length. There are 3 lakes, all well stocked with fish.

Notes & General Description T145N R27W Cass County
Meanders of Lake Winnebigoshish in Secs 6 & 7: Sand beach, timbered shore.
Meanders of Lake in Secs 26, 27, 34 & 35: Marsh shores.

Meanders of Little Lake Winnebigoshish in Sec 1: Marsh shores, good meadow land,
flat.

Meanders of Mississippi River in Secs 1, 12, 13, 24: This river is apparently a
continuation of lake, has little current. The main channel deep, the rice marshes
underwater, extending to timbered banks.

Meanders of lake in Secs 33 & 34.

This Township has a great deal of valuable Pine on the ridges, though the greatest
portion of the Township is tamarack swamp.



Notes & General Description T145N R26W Cass County

Meanders of Ball Club Lake in Secs 36, 35, 34, 27, 22, 21, 16, 9, 4, 5, 10, 15, 14,
23, & 25.

Meanders of Miss. River in Secs 19, 30, 29, 28, 33 & 34.
Meanders of lake in Secs 5 & 6.

The soil in this Township is light & sandy of poor quality. The surface is gently
rolling. Many small swamps & marshes are found in the depressions between the
ridges. The timber except in the swamps, 1is principally Jack & Norway Pine of
little value. The Pine is scattering, a large proportion having been destroyed by
fire.

General Description and Notes T144N R31W Cass County

Meanders of lake in Sections 34, 35 & 36, 25 & 26, 12, 13 & 14, 11 & 12, 1, 2 & 11,
14, 2 & 3, 15, 16, 21 & 22, 19, 20, 29 & 30, 20, 28, 29, 32 & 33.

11 & 12: This lake has an E. shore high banks & good Norway Pine. Marshy on W.
shore. '

2 & 3: This lake has high banks around it, no inlet or outlet.

Meanders of river in Sections 20, 21, 28, 29, 32 & 33. This river has a marsh on
both banks its whole length.

The land in this Township is nearly all of it sandy & poor & worthless for
cultivation. Surface gently rolling.

The timber is mostly Jack & Norway Pine & some scattering White Pine. The township
abounds in lakes & marshes. An extensive Tamarac swamp is found in the S. part of
the township. A wide marsh which is fair meadow land lies along both sides of the
river in Sections 20, 21, 28, 29, 32 & 33.

General Description and Notes T144N R30W Cass County
Meanders of Leech Lake in Sections 36, 35, 34, 26, 23, 14, 13, 24 & 25.
Meanders of lake on N. boundary of Township in Sections 1 & 2.

Extensive Tamarac & Cedar swamps, very thick are found in the southern & eastern
part of this township. A wide marsh surrounds the upper end of the bay from Leech
Lake & lies along the stream running through the eastern part of the township. A
portion of this marsh is good meadow land, particularly in Sections 1 & 2.

The land in the N.W. part of the township is rolling & covered with hardwood timber,
aspen & scattering White & Norway Pine. The soil is 2nd rate, some of it fair for
cultivation.



oo,

General Description ' T144N R30W Cass County
Subdivisions surveyed by B. Baldwin, July 21 - Aug 5, 1875
E boundary surveyed by P. H. Conger - July 22, 1873
N boundary is 1l1lth Standard Parallel

Extensive tamarac and cedar swamps, very thick are found in the S and E part of
this township. A wide marsh surrounds the upper end of the bay from Leech Lake and
lies along the stream running through the E part of the township. A portion of this
marsh is good meadow land, particularly in secs 1 and 2. The land in the NW part
of the township is rolling and covered with hardwood timber, aspen and scattering
white and norway pine. The soil is second rate, some of it fair for cultivation.
General Description T144N R2SW Cass County
Meanders of Leech Lake in Sections 30, 31, 27, 28, 22, 23, 33, 24, 13, 12.
In Section 30: Good banks, sand beach shore
This Township has a great deal of good farm land as compared to others, and also
much valuable pine. The surface is gently rolling and undergrowth Hazel outside of
the swamps.
General Description T144N R29W Cass County
Subdivisions surveyed by P. H. Conger, Oct. 16 - Nov. 2, 1873
E boundary surveyed by P. H. Conger, Aug. 4, 1873
N boundary is 1llth Standard Parallel

This township has a great deal of good farm land as compared to others and also
much valuable pine.

The surface is gently rolling and the undergrowth hazel outside of the swamp.
General Description ' T144N R28W Cass County

Good farm and meadow lands out of swamps and marshes near the river.
General Description T144N R27W Cass County
-Farm land at 57.00 chains N between Secs 17 & 18
-Meanders of lake in Secs 18,19 & 30, marsh shores
-Meanders of lake in Secs 5,6,8,7, & 17

-Meanders of Leech Lake River in Secs 35 & 36

This Tp has a great deal of swamp and valueless land, its surface lies perfectly
flat, or nearly so.

There is much good Pine on the NW corner. The lakes are muddy with marsh banks. The
streams deep, slow current in a marsh.



Notes & General Description - T144N R26W Cass County
Lumber Road along E. boundary.
Meanders of Leech Lake River in Secs 31, 32.

Meanders of Mud Lake & Right bank of Leech Lake River in Secs 34, 35, 26, 27, 22,
14, 13, 12.

Meanders of left bank of Leech Lake River & N. shore of Mud Lake in Secs 31, 32, 33,
28, 27, 22, 23, 14, 13, 12.

Meanders of Miss. River in Secs 2, 3, 11, 12.
Meanders of Ball Club Lake in Secs 1 & 2.

The soil in this Township is generally of poor quality. East of Leech Lake River
it is low & wet. North of Leech Lake River, outside of swamps, the soil is sandy
& light. A large portion of the Township is covered by Tam & Cedar swamps & marshes.

A wide marsh extends along both sides of the Miss River & also on the W. side of Mud
Lake & along Leech Lake River above Mud Lake, very wet & impassable where not
frozen.

The timber is of poor quality, consisting of Pine, Birch, Aspen. The most of the
Pine of any value S. of Leech Lake River has been cut & hauled off.

General Description T143N R31W Cass County

Meanders of Leech Lake in secs 33, 34, 36, 28, 32, 16, 20, 21, 29, 2, 3, 9, 10,
11, 14, 23, 22, 25, 26.
Meanders of river in sec 4

The N tier of sections in this township is principally tamarac swamp and wet
marsh. The rest of the land is mostly dry and covered with timber. The timber is
principally sugar tree, lind, elm, oak, birch, aspen and scattering white and
norway pine with occasional groves of jack pine. The land is rolling and the soil
is second and third rate. A river navigable for steamboats empties into Leech Lake
from the NW.

Nearly 1/3 of the township lies in Leech Lake.

General Description T143N R30W Cass County
-corn field between secs 11 and 14 at 14.00 chains W

Meanders of Leech Lake in secs 12, 11, 14, 23, 22, 15, 1, 2, 31, 32, 3, 4, 7, 8 ,
9, 18, 19, 30

A large portion of the land in this township is cedar and tamarac swamp, very
thick. The land out of the swamp is rolling and generally well timbered. The
timber is sugar tree, lind, elm, oak, and birch and some aspen and scattering white
and norway pine. The soil is second rate and fair for cultivation.

Most of this township lies in Leech Lake.



General Description T143N R29W Cass County

Meanders of Leech Lake

-in sec 12: to timber line, open marsh, flat beach, brushy. Balance of line bold
rock covered shore.

~-in sec 11: rocky beach, sugar maple timber

-in sec 14: wigwam and field, sand beach, large swamp lay E of shore. soil first
rate.

-in sec 26: wigwam and field, marsh N of line

-in sec 35: bold rock bound shore nearly all cultivated by Indians

-in sec 8: a little island about 3 chains from shore, 1/4 acre. Two wigwams and
fields N of island on main shore

-in sec 7: sand beach

The 2 fractional portions of this township have fine sugar maple groves along
the lakeshore with tamarac swamp laying in the background. There are 14 wigwams
that are inhabited and all have small irregular fields of corn, potatoes and
squashes.

The maple has been used for making sugar for many years. There is but little
pine and of no value. The soil on the high land has black sand loam surface with
clay subsolil and is generally good.

General Description T143N R28W Cass County
~-Indian trail at 20.50 chains between secs 1 and 2 bears NE and SW

The most of this township is swamp and utterly worthless.

South of Little Boy River is some good hardwood. The bay of Leech Lake that
reaches into this township is surrounded by an immense bog and marsh, impassable
near the mouth of Boy River except when frozen.

Little Boy River has a sluggish current running through wild rice beds. The
clear water in the stream averages about 4 chains in width. Timber is spruce,
tamarac, elm, ash, birch and hardwood.

Meanders of Little Boy River in secs 35, 36, 26, 27
Meanders of Leech Lake River in secs 1, 2
Meanders of Leech Lake in secs 32, 33, 34, 27, 22, 21, 20, 19, 30, 6, 7

Notes & General Description T143N R27W Cass County

Meanders of Leech Lake River in Secs 2, 3, 4, 5 & 6.

Meanders of Little Boy River in Secs 31 & 32.

The surface of this Township is generally very level with but little 1st rate soil.
The rivers running through it are all sluggish streams with, in many places several
distinct channels. The spaces between the different channels being impassable beds

of rushes & wild rice. Both Leech Lake & Little Boy rivers are deep & navigable for
large boats.




Notes & General Description T143N R26W Cass County

N. boundary - Intersect Leech Lake River & Mud Lake. In this season of the year the
lake is nearly all covered over with Wild Rice & tall rushes about 12 ft. high which
prohibits getting line across Mud Lake by triangulations or seeing an object on the
other side of the lake. The water is from 3 - 6 ft deep & very muddy bottom. (Aug
1872)

This Township is well timbered w/ Birch, Sugar, Wh Pine, Cedar & Tamarack. The
surface is gently rolling. Soil fair 2nd rate with a good amount of Hazel & Popple
underbrush. The current of the stream running through the Township is very slow &
sluggish near the lake.

Meanders of Mud Lake in Secs 10, 9, 16, 8, 5.
General Description T142N R30W Cass County

Field along shore of Leech Lake at 32.00 chains between secs 6 and 31 (N. Boundary)
bears NE and SW.

Indian trail from Agency to Village at 40.85 chains between secs 15 and 16.
Mission School Building along the shore of Lake in sec 17.

Meanders of Leech Lake in secs 35, 36, 34, 27, 22, 15, 10, 3, 9, 4, 8, 17, 18, 19,
6, 7, 30, 20.
In ‘sec 10 - Land dry. Timber ash and maple.

General Description T142N R29W Cass County

-Meanders of Leech Lake in Secs 36, 25, 24, 23, 14, 13, 12, 11 & 2

In Sec 12: High banks, timber mostly Oak

In Sec 1ll1l: Timber Maple, Elm, Lynn, Oak & Birch

In Sec 2: Timber is Maple, Oak, Elm, Lynn, rock bound shores

In Sec 14: Indian village, chief’s wigwam. High, bold, rock bound shore from
chief’s wigwam, sand beach above.

In Sec 23: High bluff shores and rock bound coast
-Meanders of Pelican Island in Secs 17, 18 & 31

In Sec 17: Low sand beach, low flat island containing a great deal of marsh.
Very little timber. Four wigwams and small corn field. Soil 2nd rate.

This fractional Tp is made up of long points jutting into the Lake and islands.
Bear Island is generally timbered with Wh. Oak, Sugar, Maple, Lynn, and has some
valuable Pine. It has a settlement of about 25 lodges of Indians who have raised
large crops of corn and potatoes. The soil is of excellent quality.

Pelican Island has no timber of any account, being marshes and bogs, though there
is 4 lodges of Indians cultivating small parcels of ground. This island has no
value except as a fishing ground.

P.H. Conger Feb 1874

General Description T142N R28W Cass County

This township has a great deal of marsh most of it comparatively good meadow.
The surface is rolling outside of the marshes. There is some valuable pine and on
Leech Lake some good sugar bushes and farm land.

-Indian trail crosses at 35.00 chains between secs 28 and 29 bears NW and SE

Meanders of Boy Lake in Secs 13, 14, 23, 24

Meanders of lake in secs 34 and 35

Meanders of small lake in secs 28 and 33

Meanders of Leech Lake in secs 19, 29, 30, 16, 17, 20, 21, 5, 7, 8
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General Description & Notes T142N R27W Cass County

Meanders of Boy River in Secs 5, 8, 9 & 21, 28, 33

Meanders of Boy Lake in Secs 9, 16, 17, 19, 20, 30, 18, 29, 21
Meanders of Portage Lake in Secs 28, 29, 32, 33

Meanders of Tonish Lake (meaning “Ugly Mouth”) in Secs 31, 32, 29
Meanders of Island in Boy Lake in Sec 19.

The land lying W. of Boy River is dry & either good farm, meadow or pine land.
Steamboats can without difficulty run into Boy Lake & up Swift River to
and into Swift Lake.

Meanders of Spring Lake in Sec 36.
Meanders of Clear Lake in Sec 1.

.Meanders of Swift Lake in Secs 15, 22, 26 & 27.

Meanders of Swift River in Secs 16 & 21: Left bank of Swift River & Boy Lake River

winds through wet marsh.

All the land lying S & E of Boy River & Swift Lake is swampy & of but little
value.

There are 6 lakes in the Township, all have plenty of fish.

The land lying W of the above indicated is dry & either farm, meadow or pine

land.

General Description T142N R26W Cass County

-Meanders of lakes in Secs 36, 23,24,25 & 26, 13,14 & 24, 1 & 12, 10,11,14,15 & 23,
2 &11, 2 & 3, 33 & 34, 21,22,27 & 28, 15 & 22, 3, 19 & 30, 5,6,7 & 8, 31

This Tp is well timbered with White and Norway Pine, Birch, Aspen, Fir, Spruce,
Tamarac and Cedar.

Surface of land is generally level, only in the NE part which is gently rolling.

The lakes are mostly surrounded with Spruce and Cedar, water clear and deep. There
is but one stream of any account, Mud River, which heads in Grave Lake.

General Description T141N R30W Cass County

This Township appears to be the divide between the waters that go south to Ten
Mile Lake and north into Leech Lake and while it appears to be the watershed made
up of ridges and valleys, it has no streams of any movement.

There is very little good agricultural land and not much valuable timber, though
a ridge running from the middle on the north boundary, south and east, about 1 1/
2 miles wide contains all the timber and is probably nearly all on the reservation.

The timber at each mile gives the best idea of its distribution.

Chippewa Reservation boundary contained within township.
Wagon road from Agency to Brainard at 34.50 chains E between secs 30 and 30. Road

continues N and S through secs 7, 18, 6, 7.




General Description T141N R2SW Cass County

Indian trail along E boundary at 41.00 chains between secs 1 and 6
Indian portage trail from Leech Lake at 11.00 chains between secs 25 and 36

This Township has generally a rolling surface in places almost broken too much
for agriculture and it seems to be the dividing ridge between the water that goes
south and makes Boy River and those that go north to Leech Lake.

There is a great deal of valuable agricultural lands and much valuable pine in
the S 1/2 of the township. There are 3 portage trails going south through the
township but in many places so dim as not to be noticed in passing over them though
easily followed.

General Description & Notes T141N R27W Cass County
Meanders of lakes in Secs 17, 18, 13 & 24.

Meanders of lakes in Secs 29 & 32, 13, 14 & 23, 3 & 10, 14 & 15, 26, 27, 34 & 35,
7 & 18, 25 & 36.

This Township has but little valuable timber for lumbering. The surface is rolling
with Jack Pine ridges & Pine Barrens.

The lakes are well stocked with fish. There are 8 lakes, have high banks & timbered
shores.

The lake in Secs 29 & 32 is “Ming low wan now”
General Description T141N R26W Cass County

-Meanders of Big Rice Lake in Secs 35,36,25,24,23,22,27 & 34
-Meanders of a lake in Secs 3,4 & 5

-Meanders of a lake in Secs 16 & 17

-Meanders of a lake in Secs 29,30,31, & 32

-Meanders of a lake on N. boundary of Sec 6

This Tp is generally given over to swamp. The eastern portion is low, level and
wet. The middle and NW portions are dry, rolling, and in Secs 8 & 9, hilly.

The SW corner of the Tp is flat and swampy. The timber in the swamps 1is Cedar,
Tamarac, and Spruce. On the ridges it is Birch, Aspen, Maple, Linden, Oak, Pine and
Fir.

The SE shore of Rice Lake in Sec 36 is land with Indian wigwams, this being their
favorite summer resort for gathering wild rice.

The lakes generally have low swampy shores.
General Description & Notes T140N R30W Cass County
Meanders of lakes in Secs 1, 12 & 13, 22 & 23, 21 & 22, 10 & 11, 14 & 15, 9 & 16,

19 & 18, 21, 22, 27, 28, 33 & 34, 29, 20 & 29, 4, 5, 8 & 9, 16 & 17, 30 & 31, 6 &
7, 36.

This Township is rolling, in some places gquite hilly. The soil mostly poor.
Generally very brush, the timber mostly Norway, Blk & White Pine, Aspen brush.
Considerable good timber in NE part & along N. line. Numerous lakes & ponds

scattered all over the Township.



General Description & Notes T140N R29W Cass County

Meanders of lakes in Secs 25, 36, 26, 34, 35, 33, 27, 28, 22 & 27, 22 & 23, 9, 10,
15 & 16, 29, 30, 31 & 32.

Meanders of Woman Lake partly in Secs 1, 2, 11, 12, 13, 14, 15, 22, 23 & 24.

Meanders of Lakes in Secs 17, 18, 19 & 20, 3 & 10, 7, 8, 17 & 18, 2 & 3, 3, 4, 9 &
10, 4, 5, 8, 9 & 17, 7 & 18, 6 & 7, 31.

General Description & Notes T140N R28W Cass County

Meanders of Lakes in Secs 13 & 24, 1, 2, 11 & 12, 22, 23, 26, 27, 28, 32, 33 & 34,

.21 & 28, 17 & 20.

Meanders of Little Boy Lake in Secs 10, 11, 12, 13, 14, 15, 22 & 23.
Meanders of Lake partly in Secs 19, 20, 29, 30 & 31.

Meanders of Woman Lake partly in Secs 5, 6, 7, 8, 17, 18, 19 & 20. 1Island in Sec
7.

"

This Township is all timber consisting of Oak, Elm, Lind, Maple, Birch, Poplar,
Tamarack, Fir, Spruce & Pine. There is also some Cedar.

It is well watered, containing 3 large lakes besides numerous small ones.
There is a large Tamarack swamp in Sec 35 & 36.

The surface is generally rolling & soil 2nd quality.



General Description & Notes T140N R27W Cass County

Meanders of lake in Secs 23 & 24: Banks low & marshy on NW & W sides, on the SW,
S & SE they are about 5 or 6 ft high on the NE & they are broken & hilly. WAter good
& fresh.

Meanders of lake in SEcs 23 & 26: The banks of this lake are low & marshy on the
E, NE, W & NW, S & SW. On the SE they are rolling & broken for a short distance with
Norway Pine, water pure & fresh.

Meanders of lake in Secs 14 & 23: The banks of this lake on the NW & W sides are
rolling & a little broken on the SW, S, SE, E & NE they are low & marshy, not more
than 1 ft high. Water pure & good.

Meanders of lake in Secs 22 & 27: On the NW, W & S sides of this lake the banks are
broken & about 3-10 ft high. On the E & NE they are low & marshy. Water good &
fresh.

Meanders of lake in Secs 5, 6, 7 & 8: The banks of this lake on the NW side are
rolling with a good growth of hardwood timber & Norway Pine. On the W side they are
low & swampy. On the S they are about 5 ft high. On the E they very from 1-10 ft
in height.

The quality of land in this Township is considerably below the common average. It
is filled with Cedar & Tamarack swamps & marshes. The uplands are all light lands,
mostly poor & sandy. I noted no minerals while surveying this Township & only found
1 spring on the E. boundary of Sec 20.

There are 4 claims taken in this Township. 1 on the SE 1/4 of Sec 21 taken by Taylor
Hazen. 1 on the NE 1/4 of Sec 21 taken by W.H. Kelly. 1 on the SE 1/4 Sec 16 taken
by F.O. Hazen, & 1 on the SW 1/4 Sec 15 taken by John Donovan.

There is some good Norway & White Pine in Seés 15, 16, 21 & 28 & a few small spots
of timber in different parts of the Township, generally the timber is small & poor.

The NE 1/4 of the Township has been badly damaged by fire & also about 1/4 of the
NW 1/4 of the Township.

General Description & Notes T140N R26W Cass County
Meanders of Big Rice Lake in Secs 2 & 3.

Meanders of lake in Secs 21, 27, 28 & 34, 22 & 27.

Meanders of Thunder Lake in Secs 9, 10, 15, 4, 5, 8, 17, 16, 22.

Meanders of lakes on S. boundary of Sec 32, SW corner of Sec 31, Secs 19 & 30, 6,
7 & 8, W. boundary of Sec 6, N. boundary of Secs 5 & 6.

The quality of the land in this Tp is generally very poor, soil sandy, surface
uneven. In the N. portion, very hilly. The lakes are fine clear bodies of water
with abrupt banks in most cases.

The timber is White & Norway Pine, Birch & Aspen with a thick undergrowth of Hazel,
Birch, Oak & Aspen. There is much dead timber standing. Much burnt land covered
now with 2nd growth of Aspen & Birch.

The portage trail marked through the Tp is the the usual summer route of the Indians
from Crow Wing to Leech Lake & Pokegama Lake.
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General Description & Notes T140N R25W Cass County
Willow River is a sluggish stream 10 ft deep w/ soft bottoms.
Meanders of lakes in Secs 4, 5, 6, 7 & 8, 13 & 24, 11, 12, 13 & 14.

The land in this Tp is as good as the average of the whole country. The middle
portion is high rolling land with Pine, Birch, Aspen, Maple & Oak timber.

The SE part, especially Secs 25 & 36 has lst rate Pine & the Moose (?) River which
enters the TP in Sec 35 running NE to near the corner to 25, 26, 35 & 36 where it
receives the water drainage from the SE part of the TP. There is a volume of water
sufficiently large to run out logs.

The N & NE parts of the Tp is level & swampy, the Willow River having a deep sluggish
current through the whole part which it draws & there is some pretty good Cedar
swamps with valuable Cedar.

There is also good Pine scattered throughout the Tp in small clumps. The largest &
best being on Secs 19, 20, 21, 30 & 31. Also on Secs 4, 5, 6, 18 & 19. There is
pretty fair Pine also on Sec 3. 2All of the last named Secs have the Willow River
within reasonable distance for drawing logs.

General Description & Notes T139N R30W Cass County

Meanders of lakes in Secs 25, 26, 35 & 36; 13, 14, 23, & 24; 1: 23 & 26; 14, 15, 22,&
23; 2, 3, 10 & 11; 15, 16,21 7 22; 3; 7 & 8;32 & 33; 9, 10, 15 & 16; 10 & 15
Meanders of Big Rice Lake in Secs 27, 28, 33, & 34

Meanders of Pine or Mountain Lake in Secs 31 & 36, 30, 19

The surface of this Tp is generally rolling & the soil 3rd rate & sandy’w1th numerous
lakes and ponds. A large part of the Tp is open burnt land & pine barrens. Some
scattering Norway Pine, but not of much value for lumber.

General Description & Notes T139N R29W Cass County

Meanders of lakes in Secs. 4 & 5; 32 & 33; 1, 2, 11, & 12; 36, 7, 34 & 35; 1, 12 &
13; 29, 30, 31 & 32; 7 & 18; 16, 17, 20 & 21; 6, 7 & 8. .

Meanders of Lake Ada in Secs. 21, 22, 27, 28, 29 & 33.

Meanders of Hand Lake in Secs. 14, 15, 22 & 23.

Meanders of Interior Lake no. 2 in Sec. 15.

Meanders of Lake Ponto in Secs. 3, 9, 10, 15, & 16.

The surface of this township is mostly level or gently rolling. Soil 3rd rate and
timber Black Norway and White Pine. Good Pine timber in Secs. 1, 12, 13, & 24 and
some also in SW part of township. The NW corner of the township is extremely hilly
and covered with brush. .

General Description _ T139N R28W Cass County

Meanders of lakes in Secs. 6 & 7, 27 & 28.

The suface of this township is quite level. The water -from the North part of the
township runs North through Bog River into Pine River.

There are no large streams in the township. Soil generally poor. Timber Pine,
Aspen, Birch, Tamarac and Spruce.

General Description & Notes T139N R27W Cass County

Meanders of lake in Secs 1 & 12, 27 & 34.

Surface level soil, poor timber: Birch, Aspen, Pine, Tamarack, Fir, Maple, Ash.
Unfit for cultivation.




General Description & Notes T139N R26W Cass County
Indian trail crosses N. boundary at 24.00 chains between Secs 3 & 34.
Meanders of Leavit Lake in Secs 24 & 25.

Meanders of small Lake in Secs 12 & 1.

Meanders of Lawrence Lake in Secs 25; 26 & 35.

Meanders of small Lake in Secs 34 & 35.

Meanders of Crooked Lake in Secs 26, 27, 34 & 35, 23, 14, 33.
Meanders of small Lake in Secs 1, 11 & 12.

Meanders of Washburn Lake in Secs 7, 8, 17 & 18, 4 & 5, 9, 16.
Meanders of Lake on line between Secs 17 & 20.

Megnders of Lake Wood in Sec 31.

Meanders of Lake George in Secs 6 & 7.

The cquality of the land in this Tp. is above the common average. It has some fine
lakes & good White & Norway Pine. The shores of the lakes are high & dry. Pine
timber near most of them.

In this Tp the local attraction was very great, in some parts it was almost
impossible to use the needle. The variation frequently changed 2 & 3 degrees in one
mile.

General Description & Notes T139N R25W Cass County

Meanders of Lake Mounitou in Secs 29 & 30.

Meanders of Leavitt Lake in Sec 19. Shore on N. side low & springy, S. side high.
Soil 3rd rate. Timber Pine, Fir & Tam.

Meanders of lake in Secs 6 & 7.

Meanders of Lake Edna in Secs 13, 24.

Meanders of lake in Sec 1.

Meanders of Egg Lake in Secs 23 & 24.

General Description & Notes T138N R30W ) Cass County

Meanders of lakes in Secs 10 & 15; 1 & 2 ; 25 & 36; 35; 15, 16 & 21; 17 & 18; 9; 4
ghié gé §s4ﬁostly rolling surface to sandy worthless soil. The timber principally
Black & Norway Pine. In Secs 25, 36,17, 19, 20 & 30 there is some Norway Pine fit
for lumber, some also in Secs 13, 24, & 25. N. Fork of Pine River runs along the

E margin of the Tp to the S Fork along the southern margin. The Tp has no value for
agricultural purposes. ‘



General Description & Notes - T138N R29W ~ Cass County

Meanders of lakes in Secs 16 & 21;
Sand beach & banks 6 - 10 ft high, marshy 3, 4, 9 & 10; 1 & 2; 2 & 3; 6

Meanders of Granite Lake in Secs 10 & 11
Meanders of Norway Lake in Secs 29, 30 & 31

Surface generally rolling soil, mostly sandy. In East part very stony & nearly all
poor. The E & SE portions of the Township is thickly timbered, very brushy & with
numerous swamps & windfall.

The central & western part is open & burnt Norway Pine land. Pine River is
sufficiently large for lumbering purposes but generally shallow. Heavy Wh Pine in
Secs 13, 24, 25, 26, 35 & 36. Considerable good Norway Pine in the W. part of the
township & along Pine River but not in large quantities or very thick growth. 01d
pine cutting in Secs 30 & 31.

General Description & Notes T137N R30W Cass County

Meanders of lake in Secs 5 & 8: land around this lake poor. Banks except the SE &
W parts from 2-6 ft high Timber Pine & Aspen.

The quality of the land in this Tp is poor. The uplands are generally gently
rolling & poor 2nd & 3rd rate land. Timber chiefly Pine, Aspen, Birch, Balsam &
Spruce.

General Description & Notes T137N R29W Cass County

-Meanders of Hay Lake in Secs 25,26,35 & 36: Clear handsome lake with sand beach

and good banks
-Meanders of lakes in Secs 23,24,25 & 26; 24,25,13 & 14
-Meanders of Pine River in Secs 11,12,13,14,10,15,7,8, & 9

The surface of this Tp is generally somewhat rolling and the soil poor. The NE part
is heavily timbered, along Pine River very brushy. The central part of the Tp
covered mostly with Blk Pine and the SW part low, swampy, brush and burnt land.
Excellent Wh Pine timber in Secs 1 & 2 and good Norway Pine in Secs 6 & 7. Pine
River below the Forks averages 2 chains wide and is fordable at this time in all
places.

General Description T136N R30W Cass County

The quality of land in the foregoing township is 3rd rate. There are a great many
Tamarac, Spruce and Fir swamps, the remainder of the land is mostly covered with
Birch and Aspen timber.

June 1858
General Description & Notes T136N R29W Cass County

Meanders of lakes in Secs. 36, 25, 13, 14, 23, 24, 34 & 35, 26 & 35, 27, 28, 33 &
34, 22 & 15, 9, 10, 15 & 16, 19, 20, 29, 18 & 19.

The quality of the soil is generally poor. The timber is almost exclusively Black
and Norway Pine, small in size. The surface is rolling and with the exception of
the NW corner of the township, quite dry. The lakes in the East and middle portions
of the township have abrupt banks and abound in fish. The two lakes lying in the
West portion are surrounded by marsh and swamp.




General Descriptions & Notes T135N R30W Cass County

Meanders of the lake in Secs 32 & 33

The quality of the land in this Tp is generally poor. Some portions where hardwood
timbers abound will make average farmland. The Southern part of the Tp is largely
occupied by Tamarac swamps or marshy ponds. The Northern portion is more Elevated
but thickly interspersed with marshes and windfall.

Notes & General Description T135N R29W Cass County

Round Lake in Sec 36, bottom & shore of lake sandy, water clear. Large white pines
around shoreline.

Road from Crow Wing to Leech Lake between Secs 2 & 35 along N. boundary at 44.00
chains.

Indian trail bears NE & SW at 70.69 chains West between SEcs 25 & 36.
Pine River Road & Leech Lake Road run between Secs 26 & 35 (21.50 & 22.50 chains)
Mission house at 42.00 chains N between Secs 34 & 35 bears N34wW

Meanders of lake in Secs 25 & 36: This lake has a handsome sand beach all around
it.

Meanders of Lake Hubert in Secs 24 & 25: Handsome lake with sand beach
Meanders of lakes in Secs 12 & 13; 11 & 14
Meanders of lake in Secs 1 & 2: Burnt land & hardwood timber around lake.

Meanders of lakes in Secs 23, 24 & 26; 9 & 10; 9, 10, 15 & 16: Lake has marshy margin
all around ‘

Meanders of Gull Lake in Secs 34, 35, 26, 23, 22, 21, 16, 9, 4, 20, 29, 32, 33
Meanders of Agate Lake in Secs 31 & 32

Meanders of lakes in Secs 17, 20 & 29; 2, 3 & 10

Surface generally rolling & soil mostly poor. Timber Black & Norway Pine with Oak
brush in east part of Township. Oak, Pine, Aspen, Birch in the west part, but with
little Pine suitable for lumber. The Gull Lake Mission is on the NE 1/4 Sec 34.

Gull Lake extends across the Township N & S. Numerous small lakes connected by
broad sloughs in N. part of Township.
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resettlement Minnesota.
Imagine. “...rolling prairies...
undulation upon undulation as

' far as the eye can reach ...a view
of peculiar sublimity...” wrote H.D.
Ruggles of the western Minnesota
landscape in 1835. Early accounts of the
towering pines in the north abounded
with equally vivid impressions. And in
the south, French explorers extolled the
vast forests of maple, basswood, and elm,
calling them the “Big Woods.”

The early European settlers had de-
scribed, in astonished detail, the three
major biomes that meet in Minnesota:
tallgrass prairie, northern coniferous
forest, and eastern deciduous forest.

Northern

=] Eastern

D Tallgrass Prairie

The vegetation types that defined these
biomes were distributed on the landscape
according to climate, soil, and landform
patterns. Natural disturbances such as
fire, severe drought, windstorm, and
insect outbreaks modified the vegetation
on a local and regional scale. Of these,
fire was the most important disturbance
agent.

Frequent fires—started by lightning and
by Indians for hunting and other pur-
poses—helped to maintain the species
composition and treeless structure of the
tallgrass prairie. Where fires were less
~ frequent or intense, trees invaded the
prairie in scattered groves to form
woodland and parkland communities.
This created a vegetational ecotone
known as the prairie/forest border.
Within the deciduous forest biome, where
firebreaks such as rivers, lakes, and rough

Coniferous Forest

L1 Daciduous Forest

topography prevented the spread of fires,
a dense forest of maple, basswood, and
elm developed. Within the coniferous
forest biome, fires created a mosaic of
forest types from young postfire stands of
aspen-birch and jack pine, to old-

growth stands of white and red pine,
spruce-fir, northern white cedar, and
maple-basswood-yellow birch forest.
This complex interaction of fire with
climate, soils, and topography created a
dynamic landscape—a constantly shifting
mosaic of vegetation types.

Vegetation Types of the Prairie
and Deciduous Forest

Upland Prairie and Prairie Wetland
Tallgrass prairie, at the time of the public
land survey in the 1850s, covered one-
third of the state. It occupied a wide
variety of landforms, including beach

Prairie Coteau Scientific and Natural Area,
Pipestone County

ridges and swales, glacial lake beds,
morainic hills, steep bluffs, and rolling
till plains. Along these landforms,
important differences occurred in the
plants and animals that compose the
prairie ecosystem. The most striking

_ indicator was the predictable change in

dominance of a few major prairie grasses.
The distribution pattern of these grasses
coincided with differences in soil
moisture levels related to topography. In
general, prairie cordgrass and bluejoint
dominated the wet lowlands; big
bluestem and Indian grass occupied the
deep fertile soils of the moist uplands;

and little bluestem and sideoats grama
occurred on the thin soils of dry uplands.

Throughout the prairie biome, numerous
wetland communities dominated by
sedges and rushes, rather than grasses,
were interspersed with upland prairie.
The glacial moraine landforms of the
prairie region were ideally suited for
wetland formation; their hilly knob and
kettle-type topography abounded with
prairie pothole marshes.

Aspen Parkland

The aspen parkland formed an ecotone
between the prairie and coniferous forest
of extreme northwest Minnesota and

Dittmer Wildlife Management Area,
Mahnomen County

adjacent Canada. It covered vast
acreages within the poorly drained
flatlands left by Glacial Lake Agassiz.
Sometimes referred to as brush prairie,
the aspen parkland was a fire-maintained
mosaic of wet prairie, sedge meadow,
shrub thicket, and aspen groves.

Oak Woodland and Brushland

The oak woodland and brushland was a
common ecotonal type between the
prairie and deciduous forest. Fire, more
than landform type or climate, was the
significant factor influencing the position
and extent of this community.

The oak woodland and brushland
vegetation type has often been referred to
as savanna. However, in Minnesota the
image of a tallgrass prairie dotted with
trees to create an orchard-like appearance
is more myth than fact. Careful study of
the original public land survey records
has led to a new interpretation. The oak
woodland and brushland ranged from
small groves of trees intermixed with
open prairie to a chaparral-like commu-



Cedar Creek Natural History Area, Anoka County

nity of scrub forest and dense shrub
thicket. The structure of the community
was largely determined by soil conditions
and fire frequency. The oaks, especially
bur oak and northern pin oak, were the
dominant trees. In the southeast, white
oak and black oak were also common.

Floodplain Forest

Floodplain forests occupy both major and
minor water courses throughout the state.
They are especially well developed in the
valleys of the Mississippi, Minnesota,
and Red rivers. The lowland sites
occupied by these forests are subjected to
periodic flood and drought. Spring

St. Croix River, Chisago County

floodwaters enrich the soil as they
deposit silt over the forest floor. Silver
maple, American elm, green ash, black
willow, and cottonwood are the dominant
trees and poison ivy and stinging nettle
the characteristic understory plants.

Maple-Basswood Forest
Minnesota’s maple-basswood forests,
dominated by elm, basswood, sugar
maple, and red oak, occur at the western
edge of the deciduous forest biome of
.astern North America. The largest
continuous area of maple-basswood
forest in Minnesota at the time of the

original public land survey covered over
3,000 square miles in the south-central
part of the state. The early settlers called
this area the “Big Woods.” Smaller areas
of maple-basswood occurred in the
rugged, stream-dissected lands of
southeastern Minnesota and in the west-
central part of the state. The boundaries
of this forest were in large part controlled
by the frequency of fire. The dominant

Wolsfeld Woods Scientific and Natur:
Area, Hennepin County .

trees are highly fire-sensitive and were
restricted to areas where natural fire-
breaks such as rivers, lakes, and rough
topography prevented the spread of fire
from the adjacent prairie lands.

Vegetation Types

of the Conifer Forest

Northern Hardwood Forest

In Minnesota, the northern hardwood
forest is dominated by sugar maple,
basswood, yellow birch, and red oak.
Conifers, particularly white pine,
northern white cedar, and balsam fir are
often found scattered through the forest.
Due to the fire-sensitivity of the domi-
nant trees, this forest association was

Tettegouche State Park, Lake County

relatively rare in the state. It was
generally restricted to rich, morainic soils
where fire frequencies were low. The
most conspicuous area of northern
hardwoods was the narrow belt along the
North Shore Highlands that stretches
from Duluth to the Canadian border. It
was also found in fire-protected pockets
across north-central Minnesota, as far
west as Cass Lake.

Great Lakes Pine Forest
The Great Lakes pine forest occurs in
Minnesota primarily on thin glacial till

Boundary Waters Canoe Area, Cook County

over bedrock in the Canadian-Minnesota
border lakes area and in the gravelly
moraines and sandy outwash plains in the
north-central part of the state. This forest
is defined by its characteristic trees—
eastern white pine and red pine.

Historically, tree composition and age
structure of the pine forest were largely
determined by natural fire cycles. Fires
of varying frequency and intensity
created a dynamic ecosystem composed
of early postfire stands of jack pine and
red pine and mature old-growth stands of
white pine. In general, red pine was
more abundant than white pine and
occurred on coarsely-textured, dry sites
prone to fires. White pine stands
occurred on the mesic sites of lake
margins and lower slopes less subject to
fires.

Jack Pine Forest

This forest community occurs on the
driest, least fertile soils of the pine
region. Itis especially prevalent on
sandy outwash plains in north-central
Minnesota and on bedrock outcrops north
of Lake Superior. Jack pine grows in



Boundary Waters Canoe Area, Lake County

pure stands or in mixtures with aspen,
northern red oak, and red pine. Most
natural stands originate following fire.
Fire opens the habitat to direct sunlight
and exposes a mineral soil seedbed—both
requirements for jack pine reproduction.
The dry, open conditions under the jack
pine canopy allow for a variety of
understory plants. Ericaceous shrubs
such as wintergreen and blueberry are
especially common. On deeper soils,
hazel may form impenetrable thickets,
whereas on rocky balds, a dense blanket
of feather mosses may be the only
understory.

Boreal Hardwood-Conifer Forest

The boreal hardwood-conifer forest in
Minnesota is a southern extension of the
large boreal forest of Canada. This forest
type occupies much of northern Minne-

Suzy Island Preserve, Cook County

sota—a region characterized by a short,
moist growing season and deep snow.
The dominant tree species, balsam fir,
white spruce, black spruce, trembling
aspen, and white birch occur in pure or
mixed stands.

Species composition varies considerably
in response to differences in site condi-
tions and natural fire cycles. Balsam fir,
owing to its great shade tolerance, tends
to form extensive stands in the absence of
frequent fires. Natural disturbances,
including fire, wind, and spruce budworm
epidemics often result in extensive areas
of even-aged stands of spruce-fir or
aspen-birch forest. Far less extensive,
and found mainly in extreme northeast
Minnesota, old-growth white cedar
forests occur on fire-protected uplands.

Peatland

Extensive peatlands blanket the nearly
flat landscape left when the waters
drained from the ancient glacial lakes of
north-central Minnesota. Scattered
throughout northern Minnesota, smaller

Winter Road Lake Peatland, Beltrami County

peatlands occur in the basins of glacial
moraines. Although there were several
attempts—mostly unsuccessful—to drain
the largest peatlands, the vegetation
mosaic of these areas is relatively
unchanged since presettlement times.

The extensive peatlands that developed in
ancient glacial lake plains exhibit a
variety of bog, fen, and swamp vegeta-
tion. Bogs are forested with black spruce
or tamarack, or are open and dominated
by spaghnum mosses, sedges, and low
ericaceous shrubs. They occur on
nutrient-poor, acid peat deposits. In

contrast, fens and swamps develop on
mildly acid to highly alkaline peat
deposits affected by mineral-rich ground-,
water. Fens are composed of grasses and'
sedges, while swamps are dominated by
woody plants—either coniferous trees
(e.g., northern white cedar) or deciduous
trees (e.g., black ash).

Changes in the Natural
Vegetation Since Settlement

After more than a century of European
settlement, nearly all the natural commu-
nities composing the three major biomes
have been substantially altered. The vast
tallgrass prairie that once covered one-
third of the state has been reduced to less
than one percent of its original expanse.
The largest continuous area of climax
deciduous forest—the “Big Woods”—is
now restricted to small, scattered islands
of forest surrounded by cropland. The
great stands of virgin pine that once
defined the North Woods have been
replaced by essentially pure forests of
aspen and birch. And throughout the
state more than nine million acres of
wetlands have been lost to agriculture.

Examples of the above vegetation types
that still maintain their characteristic
natural features are now uncommon on
the Minnesota landscape.

Interest in protecting these natural
environments as part of the state’s
historical and biological heritage began in
1891 when Itasca State Park was estab-
lished to preserve remnants of the
primeval pine forest. Today, public
resource agencies and private conserva-
tion organizations are cooperating to
establish a network of preserves that
represents Minnesota’s extant natural
ecosystems.

Developing such a network depends on
accurate ecological information. Com-
prehensive data on the distribution and
status of intact biotic communities is now
being compiled by the Minnesota County
Biological Survey. Initiated in 1987, and
conducted in cooperation with the
Natural Heritage and Nongame Wildlife
Programs, the survey systematically
gathers, county-by-county, information |
on Minnesota’s rare natural habitats and
the plants and animals they shelter. &




Vegetation Types of the

Prairie and Deciduous Forest

Upland Prairie—Bluestems, Indian Grass, Needle and
Grama grasses; Composites and other forbs

Prairie Wetland—Bluejoint Grass, Cordgrass, Cattails,
Rushes, Sedges

Aspen Parkland—Aspen Groves with Prairie and Sedge
Meadow openings

0Oak Woodland and Brushland—Bur Oak and Pin Oak,
Aspen and Hazel thickets, and Prairie openings
Floodplain Forest —Silver Maple, Elm, Cottonwood,
Willow )

Maple-Basswood Forest—EIm, Basswood, Sugar

- | Maple, Red Oak, White Oak

Vegetation Types of the Conifer Forest

Northern Hardwood Forest—Sugar Maple, Yellow
Birch, Basswood, and occasional White Pine

Great Lakes Pine Forest—White Pine, Red Pine with
Paper Birch, and Aspen

Jack Pine Forest—Jack Pine with Red Pine, Oak and
Hazel

Boreal Hardwood-Conifer Forest—Aspen, Birch,
Balsam Fir, White Spruce, White Cedar

Peatland—Sedge Fen, Black Spruce-Sphagnum Bog,
White Cedar-Black Ash Swamp
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The Natural Vegetation of Minnesota at the Time of the Public Land Survey: 1847-1907

This map was adapted by Barbara Coffin of the DNR, Natural Heritage Program from The Original Vegetation of Minnesota, a map
ompiled in 1930 by F. J. Marschner from the U. S. General Land Office Survey Notes and published in 1974 under the direction of

M. L. Heinselman of the U. S. Forest Service. It was produced by the Cartography Laboratory of the Department of Geography,
University of Minnesota.

Published by the Natural Heritage Program, Minnesota Department of Natural Resources, 1988©




Notes on the History
of the Map

The map presented here is a modification
of the 1974 published version of E.J.
Marschner’s map, The Original Vegeta-
tion of Minnesota. Marschner, a research
assistant in the Office of Agricultural
Economics, U.S. Department of Agricul-
ture, Washington, D.C. compiled a
vegetation map of Minnesota in 1929-30
from the U.S. General Land Office
Survey Notes. M.L. Heinselman in his
Interpretation of Francis J. Marschner'’s
Map of the Original Vegetation of
Minnesota, published by the U.S. Forest
Service, North Central Forest Experiment
Station, St. Paul, Minnesota, 1974,
describes the sources of information
available to Marschner and the methods
of mapping he employed.

Unfortunately, as Heinselman points out
in his description of the 1974 published
version, Marschner did not leave detailed
notes on the methods he used to construct
this map. According to Heinselman:

“The information available to
Marschner included brief written
descriptions of the soils, land-
forms, and vegetation of each
township: the township plat maps;
and location notes for each
section corner, meander corner,
quarter corner, or other
monumented point on survey
lines. Where trees were available,
corners were usually identified by
inscribing the corner’s legal
description on a deep axe-blaze
on three ‘witness trees’ facing the
actual monumented corner.
‘Where witness trees were used,
their species, diameters and
compass bearings, and distances
from the corner are given in the
notes. The plat maps also may
show lakes, streams, wetlands,
etc. There may also be notes on
the terrain and vegetation along
section lines.”

This 1988 version of Marschner’s map is
a direct generalization of the map
published in 1974. It was determined
that a vegetation map of Minnesota that
could be produced in smaller format than

the existing 1:500,000 scale map would
be useful to many. In order to accom-
plish this, the intricate detail of the
original map had to be simplified.

In generalizing the vegetation types and
simplifying boundaries, a new classifica-
tion was developed (see cross-reference
chart). Many of the decisions to combine
types or to eliminate a geographically
small occurrence of a type are not
significant because this detail would be

lost in such a major reduction of
Marschner’s original map. However, a
few changes were made to reflect new
understanding of the distribution and
composition of Minnesota vegetation

types

We gratefully acknowledge the critical
review of this 1988 version of the map by
Drs. M.L. Heinselman, J.C. Almendinger,
E.J. Cushing, E.C. Grimm, D.B.
Lawrence, and L.F. Ohmann.

Text by Keith M. Wendt and Barbara A Coffin of the Natural
Heritage Program, Section of Wildlife, Minnesota

Department of Natural Resources,
Designed by Linda J. McNary
December 1988.

The photographs in this publication are
of remnant natural vegetation types that

have escaped significant human alteration.

Photo credits:

Richard Hamilton Smith, cover photos and 1, 3, 4, 7, 8;
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Keith Wendt, photos 2, 5, 6, 9; Barbara Coffin, photo 10.
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Marschner’s Original Vegetation Map
Jor Cass County
Extracted from a digital copy of
FJ. Marschner’s 1930 map,
The Original Vegetation of Minnesota
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Interpretation of Francis J]. Marschner’s Map of the
Original Vegetation of Minnesota

(Heinselman, M.L. 1974. North Central Forest Experiment Station, St. Paul. ) Although all communities on EJ.
Marschner’s original map are not found in Cass County, this interpretation, found on the back of the 1974 published
version of Marschner’s 1930 map, holds valuable information about the map’s origin and community designations.
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Interpretation of Francis ]. Marschner’s Map of the Original
Vegetation of Minnesota

Miron L. Heinselman

History of the Map

About 1929, Mr. Francis J. Marschner, then a Re-
search Assistant in the Office of Agricultural Economics,
U.S. Department of Agriculture, Washington, D.C., be-
gan work on a map of the original vegetation of Minne-
sota. On July 2, 1930, the completed map was sent to
Dr. Raphael Zon, then Director of the Lake States Forest
Experiment Station, St. Paul, Minnesota. Apparently only
two hand-colored copies were made by Marschner or by
others under his direction. One was filed in the Wash-
ington Office of the USDA Forest Service, the other sent
to Dr. Zon as noted above. Possibly the original map
sent to Zon was more detailed than the Washington Of-
fice copy, but unfortunately Zon’s copy was somehow
lost between 1940 and 1950.

The map published here is the USDA Forest Service's
Washington Office copy. It was sent to the Lake States
Forest Experiment Station on April 23, 1963, with a
memorandum from Dr. Carl E. Ostrom, Division of
Forest Management Research that stated that the map
was “a copy made by the Washington Office in February
1930.” It is no longer known why Marschner became
interested in the vegetation of Minnesota or why he un-
dertook this assignment. Marschner died in the late
1960’s.

No other map of the presettlement vegetation has ever
been made with the degree of detail of the Marschner
map. The information on the unpublished Marschner
map has often been used in research and will continue to
be useful as the passage of time increases interest in
Minnesotas original vegetation. The North Central Forest
Experiment Station, therefore, decided to publish the
map, both to satisfy rising interest and to preserve itasa
permanent documentation of Minnesota’s original plant
cover.

Marschner’s Information and Sources

The vegetation types delineated by Marschner were
based largely on the survey notes, descriptions, and maps
of the original land surveys of Minnesota made by the

U.S. General Land Office between about 1850 and 1905.
These surveys were usually made just ahead of settle-
ment. They began in the southeast before the Civil War
and were largely completed in extreme northeastern Min-
nesota by about 1905. Thus the map shows vegetation
before it was directly altered by cultivation, commercial
logging, or land clearing.

The survey subdivided the entire State into “town-
ships” bounded by “town lines” on the north and south
sides and by “range lines” on the east and west sides.
Townships are 6 statute miles on a side, except for cor-
rections for survature of the Earth and surveying errors.
Each township was subdivided into 36 “sections,” each
about 1 mile square. The township grid, as it now exists,
is overprinted on this published map. Descriptions of
the G.L.O. Survey and the procedures followed can be
found in elementary surveying texts (such as Rayner
1937). Bourdo (1956) describes in detail the survey pro-
cedures used in the Midwest and their applicability to

reconstructing past vegetation.

The information available to Marschner included brief
written descriptions of the soils, landforms, and vegeta-
tion of each township; the township plot maps; and the
location notes for each section corner, meander corner,
quarter corner, or other monumented point on survey
lines. Where trees wete available, corners were usually
identified by inscribing the corner’s legal description on
a deep axe-blaze on three “witness trees” facing the actual
monumented corner. Where witness trees were used,
their species, diameters, and compass bearings and dis-
tances from the corner are given in the notes. The plat
maps also may show lakes, streams, wetlands, etc. There
may also be notes on the terrain and vegetation along
section lines.

Unfortunately, Marschner never gave the USDA For-
est Service a detailed description of how he used these
notes to construct the map, nothing was ever published
by him on his subject, and no further records of this
work became available upon his death. Clearly, he did
not use the sophisticated quantitative methods for gen-
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‘erating vegetation data from witness tree distributions
developed later by Bourdo (1956) and others.

Thiree brief memoranda in the files of the North
Central Forest Experiment Station give us what infor-
mation there is on Marschner’s methods. The only memo
definitely written by Marschner himself, dated February
3, 1956 (26 years after completion of the map) is here
quoted in full:

Source Material and Construction of the Natural
Vegetation Map of Minnesota

The Natural Vegetation Map of Minnesota is in the main
based on the field notes written, and the plats prepared by
the surveyors of the General Land Office. These surveys
necessarily stretched over quite a number of years but almost
everywhere they were made abead of settlement. The conds-
tions they portray are therefore those which existed before
white man arrived at the scene, and consequently may be
considered as natural. Indians had used this part of the
country mainly as a hunting ground. Some Indian sugar
camp sites were noted in the hardwoods of East-Central
Minnesota, but aside from these, little evidence was reported
that would indicate the Indians had disturbed to any extent
the original forest cover.

The distribution pattern of the vegetation types was con-
structed by checking out the tree associations according to
significant distinctions which reflected casual relationship
with climate, soil, and slope conditions. The distribution
patterns were developed on the township plats, which usu-
ally contained already such distinctions as swamp, tree groves
in the prairies, and, if I remember correctly, the boundary
between woodland and prairie where it was sufficiently dis-
tinct. From the plats these distribution patterns were trans-
ferred by hand, township by township, to the 1:500,000
scale base map of Minnesota. The procedure required read-
ing of more than 200 volumes of field notes, nearly all writ-
ten in longhand, only the latest ones are typed.

As may be perceived from these notes, a considerable
amount of work is involved in the preparation of this map.
-EJ. Marschner

A memo dated June 30, 1930, also probably written
by Marschner, contains a map legend slightly different
from the one published here, and in addition the fol-

lowing paragraph:

Based on the main on the records of the General Land
Office. Other material used: Geology of Minnesota, Fi-
nal Report, Vol. I and II of the Geological and Natural
History Survey of Minn. 1872-85; Frank Leverett &
Frederick W. Sardeson, Surface Formations and Agricul-
tural Conditions of Minnesota, Bulls. No. 12, 13, 14, of
the Minn. Geol. Survey, 1915-19; Soil Surveys, Bureau
of Soils, U.S. Department of Agriculture; Topographical
Surveys, U.S. Geol. Survey; House Document 27, 61st
Congtess 1st Session; H. B. Ayres, Timber Conditions
in the Pine Region of Minn. 21st Ann. Report, U.S.
Geol. Survey; H. L. Pammel, A Comparative Study of
the Vegetation of Swamp, Clay and Sandstone areas of
West. Wis., Southeastern Minn., Northeastern and Cen-
tral Iowa, Vol. X, Proceedings of the Davenport Acad-
emy of Science, 1905; Samuel B. Green, Forestry in
Minnesota, Geol. And Nat. History Survey of Minn.
1902.

Marschner was last asked about his methods by Dr.
Carl Ostrom of the Division of Forest Management Re-
search, USDA Forest Service, Washington, D.C. A
memo by Ostrom dated April 23, 1963, contains the
following statement: “He (Marschner) says that he read
240 volumes of original handwritten field notes and drew
type lines from the descriptions of each section line. It
took one year of continuous work to accomplish this.”

From these statements it is clear that Marschner used
the full set of field notes, and that the map shows his best
estimates of the vegetation of each township at the time
the township was surveyed. The date of survey for any
township can be determined from copies of the original
notes obtainable from numerous State, County, and Fed-
eral offices in Minnesota.

It will never be entirely clear to what extent Marschner
based certain vegetation boundaries on the surficial ge-
ology maps of Leverett and Sardeson, the earlier U.S.
Geological Survey maps and paper by Ayres and others,
the (very limited) soils reports and topographic maps
then available, or on the reports of Pammel, Green, and
others. But I have compared Marschner’s map with sev-
eral of these documents and it is apparent that his types
could not have come from them alone. The detail shown
could only have come from the original survey notes and
maps. Further, his types check well with what has re-
cently been learned about the presettlement vegetation
of the Boundary Waters Canoe Area and the Lake Agassiz
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peatlands region where my own work based on actual
remnants of presettlement vegetation permits direct evalu-
ation. There is much loss of detail due to the small scale
of Marschner’s map, and there are many inaccuracies due
to his lack of aerial photographs or good base maps. But
for most areas his map is a remarkably good generaliza-
tion of actual conditions. It is my considered opinion
that this map is worthy of use in serious scientific inves-
tigations and as a visual aid in teaching ecology, paleo-
ecology, plant geography, and in related disciplines.

Changes Made in this Published Version
of Marschners Map

The present map has been printed on a new base at
the same scale as the original (1:500,000). This new base
includes the General Land Office Survey township grid,
place names of principal cities, towns, and villages (as of
about 1970), railroads, and county names and bound-
aries. The vegetation type boundaries have been care-
fully redrafted and transferred to this new base without
significant loss of detail or accuracy. The lakes shown
have been transferred directly from Marschner’s original
map (instead of using the lake boundaries on the new
base map) to avoid altering many adjacent vegetation type
lines to conform to the new lake patterns. The color
scheme has also been changed to improve comprehen-
sion of ecological relationships and to sharpen distinc-
tions between certain types. Marschner’s two forested
swamp and bog types were combined because the only
difference between them was in size of areas shown.
Minor changes in the wording of his legend were made
to accommodate that change and improve comprehen-
sion. Except as noted above, the vegetation types and
the legend itself are faithful reproductions of the
Marschner map sent to the Lake States Forest Experi-
ment Station by Dr. Ostrom on April 23, 1963.

Dynamic Nature of the Primeval Ecosystem

Marschner’s map shows the character of Minnesota’s
vegetation just before land settlement by European and
African peoples. But because the G.L.O. Surveys spanned
more than halfa century, it is not a picture of the State at
one point in time. In the northeast the map shows con-
ditions between about 1875 and 1900, but in the south
and west the conditions shown are those from about 1850
to 1875.

Actually, the natural vegetation was in a constant state
of flux due to gradual plant migrations caused by cli-
matic changes (Wright and Watts 1969, McAndrews
1966, Waddington 1969), local successional changes
initiated by fires, windstorms, or insect and plant disease
outbreaks (Spurr 1954, Ahlgren 1960, Frissell 1973,
Swain 1973, Heinselman 1973), and the gradual modi-
fication of wetands by bog and swamp-forming pro-
cesses (Conway 1949; Heinselman 1963, 1970, 1974;
Janssen 1968).

Fires created the most dramatic, widespread, and sig-
nificant short-term vegetation changes. Lightning wasa
frequent source of ignitions in both prairie and forest,
but ignitions by Indians, fur traders, and explorers must
also have been extremely common. The prairie-forest
border was an unstable zone maintained by periodic fires
(see Buell and Facey 1960, Waddington 1969). Deep
tongues of prairie that penetrated the forest region have
been interpreted as “fire scars” that marked the frequent
incursion of grassland fires — often on sandy, drouthy
soils.

There is also much evidence that the pine forests of
northern Minnesota were maintained by periodic fires
(Spurr 1954, Ahlgren 1960, Frissell 1973, Heinselman
1973, Swain 1973). In fact, the whole forest ecosystem
of the conifer region required periodic perturbations by
fire to maintain its diversity, productivity; and stability.
For example, the abundant ASPEN-BIRCH (Conifer)
types and the JACK PINE BARRENS AND OPEN-
INGS of Marschner were clearly products of recent or
repeated fires or both. Most old pine groves were scarred
by frequent surface fires that kept them in a park-like
condition and often created openings large enough for
regeneration to occur (see Ayres 1899, Spurr 1954, Frissell
1973, Heinselman 1973). Along the western and south-
ern borders of the forest the OAK OPENINGS, BRUSH
PRAIRIES, and ASPEN-OAK areas wete clearly fire-
maintained types.

Thus many areas of vegetation mapped by Marschner
were the result of recent (but natural) fires that burned
only a few decades or years before the Land Office sur-
vey crews reached them. Some of these burns were cer-
tainly very large (see Heinselman 1973). Had the sur-
vey been made just before such areas burned, Marschner’s
types often would have been different, especially within
the more mesic forests. The vegetation as a whole was

relatively stable, but the details of the mosaic shifted like




pieces in a kaleidoscope (see Wright and Heinselman
1973). Students of the natural vegetation of Minnesota
must recognize this, and not interpret Marschner’s map
as the record of a long-standing stable climax vegetation.

Relation of the Map to Later Maps and
Vegetation Descriptions

Marschner’s map is an honest attempt to depict the
vegetation of Minnesota as it actually was at the time of
settlement. It is not burdened by the climax concept or
by notions of what the vegetation wouldbe if such natu-
ral perturbations as fires and windstorms had not re-
cently “disturbed” much of the region. In contrast,
Kiichler (1964) portrayed the “potential” natural veg-
etation. Actually, Marschner’s map was one of Kiichler’s
principal information sources for Minnesota, but be con-
sidered the extensive aspen-birch forests shown by
Marschner to be temporary (seral) types and therefore
assigned all such forests to other (climax?) types. Kiichler
shows most of Marschner's ASPEN-BIRCH (Conifer)
types as SPRUCE-FIR (Picea-Abies), while Marschner
did not use the spruce-fir type at all. Curiously, Kiichler
did not adopt a similar philosophy with respect to most
of the clearly successional pine forests of Minnesota. The
successional status of the pine communities has now been
thoroughly dealt with (Cooper 1913, Lee 1924, Grant
1934, Buell and Gordon 1945, Buell and Niering 1957,
Spurr 1954, Ohmann and Ream 1971, Frissell 1973,
Heinselman 1973, Wright and Heinselman 1973), and
clearly most such forests were ﬁre-dependent, not cli-
max. Similar questions might be raised concerning
Marschner’s vs. Kiichler's mapping of BRUSH PRAI-
RIE, ASPEN-OAK, OAK OPENINGS, WET PRAI-
RIES, and the PRAIRIE border itself. All of these veg-
etation units were fire-maintained, and it is not clear
how Kiichler decided on the types and boundaries used.
However, Kiichler's map places Minnesotas vegetation
in perspective with adjacent States, and it is an impor-
tant work that should be consulted by all serious stu-
dents of Marschner’s map.

JohnT. Curtis’ (1959) monumental work on the veg-
etation of Wisconsin is the only other complete regional
vegetation description that covers an area sufficiently close
to Minnesota both geographically and ecologically to be
of major value in interpreting Marschner’s map. Curtis
was a founder of the vegetation continuum concept, but
he nevertheless resorted to plant communities and maps
to describe vegetation. Many of Curtis’ communities

have close analogues in Minnesota. Of course, some
important dominants do not occur in Minnesota, or are
rare; for example, beech (Fagus grandifolia) or hemlock
(Tsuga canadensis). And there are many subtle changes
in community composition and structure as one moves
westward into the drier, more continental climate of
Minnesota. But because no comparable description of
Minnesotas vegetation yet exists, Curtis' community data
provide some of the best descriptions for certain of
Marschner’s types.

Users of Marschner’s map will also profit from care-
ful readings of relevant sections in Braun (1950) and
Rowe (1959).

Marschner’s Vegetation Units

Many users will desire more information about plant
community composition and structure and about the
environmental conditions associated with Marschner’s
types than the map provides. Because Marschner left us
no such legacy, one must relate his vegetation units to
any relevant literature. Some of the type names are trace-
able to early works on Minnesota’s flora and resources
such as those of Upham (1884), Ayres (1899), and
Rosendahl and Butters (1928). Others were simply in
common usage at the time. A brief consideration of each
of Marschner’s mapping units follows:

Prairie

The upland prairies of Minnesota were largely of the
so-called “tall grass prairie” type. Some important spe-
cies were: big bluestem (Andropogon gerards), little
bluestem (Andropogon scoparius), indian grass (Sorgastrum
nutans), Koeleria cristata, several other grasses, many forbs
such as prairie clover (Petalostemon purpureum and P
candidumy), asters, goldenrods, (Solidago), and pasque
flower (Anemone patens), and several shrubs, especially
roses and wolfberry (Symphoricarpos occidentalis). The
composition and structute of communities varied, de-
pending on latitude, longitude, distance from the forest,
and local soil and moisture conditions. An appreciation
of this can be gained from Curtis’ (1959) tables giving
species presence and frequency for several prairie types.
Fire was a major factor preventing the encroachment of
forest, and in maintaining the diversity and productivity
of prairies (see Buell and Facey 1960; Waddington 1969;
Winchell 1884a, b, 1888).



Wet Prairies, Marshes and Sloughs

This type encompassed a wide range of wetlands, from
seasonally inundated grasslands on mineral soil to cattail
marshes and sedge and reed-covered peatlands within the
forest region, and even some wild rice areas. Prominent
species were bluejoint grass (Calamagrostis canadensis),
big bluestem (Andropogon gerards), many sedges (Carex),
the common reed (Phragmites communis), catails (Typha),
bulrushes (Scirpus), wild rice (Zizania), itis, willows
(Salix), speckled alder (Alnus rugosa), and bog birch (Betula
pumila). Marschner did not intend to include the some-
what mote acid fens of the forest region that support
some of the heath family (Ericaceae) and sphagnum
mosses, along with many of the above species. These
northern fens were usually assigned to his OPEN
MUSKEG type, but this distinction was not consistently
maintained, and these types in fact do intergrade (see
below). Winchell (1884a, b, 1988) describes Minnesota’s
original wetlands in some detail.

Brush Prairie

This type was a fire-maintained mosaic of low shrub
thickets, patches of small trees, and bits of prairie, lo-
cated between the true prairies and the forest region to
the east and northeast. Together with the ASPEN-OAK
type, it was Minnesota’s equivalent of the aspen patkland
of western Canada. Important species included most of
the prairie plants listed above, plus quaking aspen (Populus
tremuloides), Balm of Gilead (Populus balsamifera), a few
oaks (especially Quercus macrocarpa and Q. rubra) and
numerous shrubs: hazel (Corylus americana, C. cornuta),
dogwoods (Cornus), willows (Salix), wolfberry, cherries
(Prunus), Juneberries (Amelanchier), and roses (Rosa). The
tree component was kept sparse, young, and short by
recurrent fires. Aspen often occurred in small clumps or
groves. Significant changes in species composition must
have existed with latitude. See Winchell (1884a, b, 1888),
Ewing (1924), Buell and Buell (1959), and Buell and
Facey (1960) for further detail.

Aspen-Oakland

This type occurred in the prairie border region, often
between the BRUSH PRAIRIES and the other forest

types to the east and northeast. It was apparently charac--

terized by dense, but young, closed stands of quaking
and bigtooth aspen (Populus tremuloides and P

grandidentata), several oaks (Quercus macrocarpa, Q.
ellipsoidalis, Q. rubra), and probably also by elms (Ulmus),
ash (Fraxinus), and basswood (Tilia americana) along
stream courses. This type was also fire-maintained (see
Buell and Facey 1960) but probably had fewer fires than
the BRUSH PRAIRIE type. Kiichler (1964) mapped
most of this type as Oak Savannah.

Oal: Openings and Barrens

This type group, also fire-maintained, usually occurred
as a buffer between the PRAIRIES and BIG WOODS.
Sandy, drouthy soils, such as those of the Anoka Sandplain
(Anoka, Isanti, and Chisago Counties), were often as-
sociated with it. It consisted of oak groves or single trees
(most bur oak — Quercus macrocarpa) in a matrix of
xetic tall-grass prairie. Other important species were:
big bluestem, little bluestem, indian grass, panic grass
(Panicum leibergii), porcupine grass (Stipa spartea), ha-
zel, rose, and many herbs. Kiichler (1964) called this
type Oak Savanna (Quercus-Andropogon) and followed
Marschner’s boundaries closely. Curtis (1959) recognized
OAK OPENINGS AND OAK BARRENS as two dis-
tinct types. His data provide rich detail, and both types
are probably close analogues of Marschner’s type, espe-
cially for southeastern and south-central Minnesota.
Toward the north the OAK OPENINGS AND BAR-
RENS intergrade with JACK PINE BARRENS AND
OPENINGS.

Big Woods

The name BIG WOODS had long been applied to
the closed mesic deciduous forests of east-central and
southeastern Minnesota, but Marschner used it for nearly
all of the richer upland hardwood forests, even certain
northern outliers in Itasca and Beltrami Counties. Ac-
tually, the type intergrades with his MIXED HARD-
WOOD AND PINE type in the northeast. His choice
between these two classes was quite arbitrary in the north.

Daubenmire (1936) made an extensive study of the
BIG WOODS of central Minnesota, and is responsible
for the still prevalent belief that it was primarily a sugar
maple-basswood (Acer saccharum-Tilia americana) for-
est in presettlement times. In fact, however, the maple-
basswood component may have increased considerably
in the last century due to fire protection and succession.
The classic BIG WOODS area of the south-central re-




gion may be no more than 400 years old, having devel-
oped through the invasion of prairie by oak forest
(Waddington 1969). But Kiichler (1964) mapped all of
Marschner's BIG WOODS as Maple-Basswood Forest,
'. and Braun (1950) also shows a BIG WOQODS section
in Minnesota, but confined it to the earlier east-central
area.

Actually, the full area mapped by Marschner as BIG
WOODS is much more diverse than the stands described
by Daubenmire. In places the oaks — especially red oak
" (Quercus rubra) and bur oak — were dominant, and
yellow birch (Betula alleghaniensis), paper birch (Betula
papyrifera), ash, elms (Ubmus americana, U. fulva), and

other trees were prominent. Toward the southeast,
hickory (Carya spp.), black walnut (Juglans nigra), but-
ternut (Juglans cinerea), and black cherry (Prunus serotina)
were also common. Northeastward these species disap-
peared, and occasional specimens of white pine (Pinus
strobus), white spruce (Picea glauca), balsam fir (Abies
balsamea), and northern white-cedar (Thuja occidentalis)
appeared. Fires and other disturbances were probably
responsible for the presence of oaks, walnut, cherry, ash,
white pine, the birches, and similar species that cannot
tolerate as much shade as sugar maple. Rich shrub and
ground layers were characteristic of the BIG WOODS.
Species lists and other data are available in Daubenmire
(1936), Braun (1950), and Curtis (1959) for related
Wisconsin forests. Complete community descriptions
for several northern outliers are available in Grant (1934),
‘Buell and Gordon (1945), Buell and Wilbur (1948),
Buell and Cantlon (1951), Buell and Bormann (1955),
Buell and Martin (1961), and Flaccus and Ohmann
(1964).

River Bottom Forest

Marschner uses this one type for nearly all major
floodplain and valley-bottom forests. His list of domi-
nants in the legend is quite complete. Curtis’ (1959)
data for the ground layer in his Southern Wet Forest are
suggestive of conditions in the floodplain forests of south-
eastern Minnesota.

Aspen Birch (Hardwoods)

Marschner evidently used this type for all forests
dominated by quaking or bigtooth aspen and paper birch,

and having a successional understory or codominant

canopy component of the broadleaf trees characteristic
of his BIG WOODS type. The agent of disturbance
was probably fire in most cases. It is clear from his leg-
end that Marschner recognized the successional posi-
tion of this type and knew that in the absence of further
disturbance the longer-lived or more shade-tolerant hard-
woods would replace the aspen-birch overstory. Vegeta-
tion descriptions for this type must be extrapolated from
papers relevant to the BIG WOODS type.

Mixed Hardwood and Pine

This type is transitional between the BIG WOODS
and WHITE PINE types. It occurs in north-central
and northeast Minnesota in areas where white pine stands
often intermingled with forests of sugar maple, red maple
(Acer rubrum), basswood, red oak, bur oak, elm, black
ash (Fraxinus nigra), yellow birch, paper birch, and as-
pen. Where white pine in such stands was significant
but not dominant, Marschner evidently used this type.
The white pine probably resulted from disturbance by
fires or windstorms. The best description of such forests
may be that of Grant (1934).

Pine Groves: Nearly Pure White Pine

This is the classic, old-growth white pine forest upon
which the early sawmilling industry was supposedly
based. Such stands probably consisted of even-aged
groves and small groups of trees of postfire origin (Spurr
1954, Frissel 1973, Heinselman 1973). Marschner used
this type primarily for mature stands because most young
stands probably fell in his ASPEN-BIRCH (Conifer)
type. Some will be surprised to note that this type was
assigned to only a few areas in north-central and north-
eastern Minnesota. The famed white pine forests of the
upper Rum River country (Mille Lacs and Kanabec
Counties), of Pine County, and of northwestern Aitkin
County are shown, as are scattered well-known stands
elsewhere. But the scarcity of pure white pine implies
that most white pines occurred either as scattered ele-
ments in other types, or in mixture with red (Norway)
pine (Pinus resinosa). This contrasted strongly with the
situation in New England, Pennsylvania, Michigan, and
Wisconsin, where pure white pine stands were more
abundant.

Ohmann and Ream (1971) have published vegeta-
tion data for nearly pure virgin white pine stands, but



their stands were located in the Boundary Waters Canoe
Area in extreme northeastern Minnesota. They certainly

are not typical of the majority of Marschner’s type which
" centered some 150 miles to the southwest. No studies
of virgin stands in east-central Minnesota have been pub-
lished, but many older stands probably had understories
of tolerant hardwoods, with perhaps a scattering of bal-
sam fir or white spruce. Where surface fires had been
frequent, such understories may have been lacking, how-
ever, Ayres’ (1899) description suggests that most old
stands had been burned through, but by then most of
Marschner’s WHITE PINE types had already been cut.

Pine Groves; White and Norway Pine

This is the more abundant class of old-growth pine
forest mapped by Marschner. He used the type chiefly
for mature stands, because young stands would usually
fall in either the ASPEN-BIRCH (Conifer) type, or in
the JACK PINE type. Most of the areas of pine sawtim-
ber known to have been cut in Minnesota’s eatly lum-
bering era (1870 to 1930) were located in this type. For
example, on the Superior National Forest where logging
history studies have recently been completed in and near
the Boundary Waters Canoe Area, Marschner's WHITE
AND NORWAY PINE type agrees closely with the ar-
eas known to have been cut for pine between 1895 and
1930 (Heinselman 1969, 1973). Vegetation data for
virgin mixed red and white pine in the Canoe Area are
given in Ohmann and Ream (1971). There, many stands
now have dense understories of balsam fir, black spruce
(Picea mariana), and northern white-cedar (Thuja
occidentalss). Occasional large specimens of white spruce
(Picea glauca) are codominant with the pines. Many
stands have a history of repeated surface fires, and if the
last such fire was not too long ago, understories of toler-
ant conifers may be lacking or sparse. Most extant vir-
gin stands tend to be even-aged in groups or groves, with
scattered individuals or groups of older trees intermingled
or nearby — a structure clearly traceable to past fires (see
Maissurow 1941, Spurr 1954, Frissel 1973, Swain 1973,
Heinselman 1973).

Jack Pine Barrens and Openings

This type occurred chiefly on sandy glacial outwash
plains in north-central Minnesota, and on the thin rock-
outcrop soils of the Laurentian Shield region north of
Lake Superior. It was a fire-maintained mosaic of jack

pine (Pinus banksiana) stands, or in places extensive for-
est interspersed with nearly treeless heaths or open, li-
chen-covered, rock outcrops. Common shrubs and
ground cover species included hazel (Corylus cornuta),
blueberries (Vaccinium spp.), sweet fern (Comptonia
peregrina), bearberry (Arctostaphylos uva-ursi), wintergreen
(Gaultheria procumbens), bracken (Pteridium acquilinum),
and reindeer moss (Cladonia spp.). In the more south-
erly and westerly sections, red oak and bur oak were com-
mon members of the tree layer, and aspen (both species)
and paper birch were common associates throughout.
In the northeast, jack pine stands often intergraded with
upland black spruce types, and here a moss ground layer
dominated by Pleurozium schreberi was common. In
older stands in the northeast, understories of balsam fir,
black and white spruce, and northern white-cedar were
also common.

Jack pine forests were regenerated by periodic fires
that are required to open this tree’s persistent closed cones
in much of the Minnesota range (there are some open-
cone ecotypes in the State). Fires also killed the old stands,
creating the open land essential for jack pine regrowth.
Most of this type probably burned at least once per cen-
tury; many areas probably at 10- to 50-year intervals
(Frissell 1973, Heinselman 1973, Swain 1973). Vegeta-
tion data for jack pine communities can be found in

Ohmann and Ream (1971) and Curtis (1959).
Pine Flats

This is a confusing type that Marschner used for a
also occurred very sparingly at least as far west as Mille
Lacs County near Opstead (Roe and Rudolf 1937), and
northwestward as far as Togo in Itasca Countyl + Just

“how this type differed from the PINE GROVES is not

clear because the PINE GROVES also often contained a
component of white or black spruce, balsam fir, or north-
ern white cedar—other species listed for PINE FLATS.
Perhaps a significant presence of hemlock on wet-mesic
sites was its distinguishing feature. If so, it is likely that
considerable yellow birch, some black ash, red maple,
and sugar maple were also present in addition to the trees
listed by Marschner. Only careful restudy of the original
Land Office Survey notes might settle this point. The
vegetation data in Roe and Rudolf (1937) and those of
Curtis (1959) for Northern Wet-Mesic forest may sug-
gest this community’s structure and composition.




1 Roe and Heinselman. Unpublished data on file at the
North Central Forest Experiment Station, St. Paul, Minn.

Aspen-Birch (Conifer)

Marschner apparently used this type for all succes-
sional forests dominated by quaking aspen, bigtooth as-
pen, and paper birch having significant conifer elements,
either as codominants (notably the pines and white
spruce), or as understories (usually balsam fir, both
spruces, or northern white-cedar). Thus many young
stands that might otherwise have been considered pine
types probably are included. Most stands that other
workers might classify as Fir-Spruce-Birch or Spruce-Fir
may also be included. Kiichler (1964) included essen-
tially all of this type in his Great Lakes Spruce-Fir Forest
(Picea-Abies). His chief information source was appar-
ently Marschner’s map. Vegetation data can be found in
Buell and Gordon (1945), Buell and Niering (1957),
MacLean (1960), Maycock and Curtis (1960), Bakuzis
and Hansen (1965), and Ohmann and Ream (1971).

Essentially all of this type was of postfire origin. Most
of the fires that created the stands mapped by Marschner
had occurred a century or less before the Land Office
Survey. An idea of the size and frequency of such fires
can be gained from Spurr (1954), Frissell (1973),
Heinselman (1973), and Swain (1973).

Conifer Bogs and Swamps

Marschner’s original legend called these areas simply
“SWAMP” (Cedar, balsam, tamarack).” He used two
type symbols differing only in the size of areas shown. I
combined these, relabeled the type as above, and added
spruce and balsam fir to the trees given in the legend.
No changes were made in the mapping itself. The areas
mapped included most of the larger forested peatlands
of Minnesota, including the paludified beds of extinct
glacial lakes Agassiz, Upham, and Aitkin, and many
smaller bogs resulting from lake or stream-filling pro-
cesses.

Many of the vegetation types involved are more prop-
erly called “bogs” than “swamps” (see Conway 1949;
Heinselman 1963, 1970). Most have acid ground wa-
ter, acid peats—at least in the upper peat layers—and
originally had vegetation dominated by black spruce,
tamarack, heaths (esp. Ledum groenlandicum,

Chamaedaphne calyculata, Kalmia polifolia, Andromeda
glaucophylla, Vaccinium spp.), by bog birch (Betula
pumila) and by sphagnum mosses. Less acid peats also
supported northern white-cedar, balsam fir, paper birch,
and speckled alder. Some areas were nearly treeless “fens,”
dominated by sedges, Phragmites, grasses, and bog birch.
For details see Conway (1949), Curtis (1959),
Heinselman (1963, 1970, 1974), Janssen (1967),
Hofstetter (1969), and Griffin (1973). Paludification of
northern Minnesota’s poorly drained land is still pro-
ceeding in the forest region, and many peatlands have
probably existed for only a few thousand years
(Heinselman 1970, 1974; Griffin 1973). Some smaller
areas that belong in the OPEN MUSKEG types were
mapped as CONIFER BOGS AND SWAMPS.

Open Muskeg

Marschner used this type sparingly for a few of the
largest expanses of nearly treeless peatland in the glacial
lakes Agassiz and Upham regions. Most areas so mapped
were really Patterned (or ribbed) Fens of the string bog
(Strangmoor) type (see Heinselman 1963, 1970, 1974;
Hofstetter 1969). Not all such areas are shown by
Marschnet, and they ate really propetly called “floating
bogs.” But to the layman that description is apt because
their peats are fluid and will hardly support a man. OPEN
MUSKEG is dominated by sedges, reeds, grasses, bog
birch, some of the Ericaceae, certain mosses, and stunted
tamarack. For further data see Heinselman (1963, 1970),
Hofstetter (1969), and Griffin (1973).

Present Status of Minnesota’s Natural Vegetation
8

As of 1974 most of the presettlement vegetation of
Minnesota has been vastly altered or obliterated by culti-
vation, land clearing, tree planting, herbiciding, drain-
age, timbering, destructive and unnatural fires in log-
ging debris and for land clearing, peat fires, fire exclu-
sion, roadbuilding, urbanization, mining, and many other
man-related factors.

Only a few tiny remnants of the once vast PRAI-
RIES still exist, but fortunately some are now managed
to preserve their natural vegetation by the Minnesota
Department of Natural Resources, The Nature Conser-
vancy, and the U.S. D.I. Fish and Wildlife Service. Sev-
eral fine examples of WET PRAIRIES, MARSHES
AND SLOUGHS are also preserved in State and Fed-



eral wetland areas in northwestern Minnesota and else-
where. Marschner's OAK OPENINGS AND BAR-
RENS type is being maintained by prescribed burning
on the Allison Savanna and at the Cedar Creek Natural
History Area through the cooperation of The Nature
Conservancy and the University of Minnesota. A few
areas of BIGWOODS are being preserved in State Parks
(such as Nerstrand Woods) and in Nature Conservancy
tracts.

Fine examples of PINE GROVES still exist in Itasca

AState Park, Pine Point Research Natural Area (Chippewa

National Forest), and in the Boundary Waters Canoe Area
(Superior National Forest). The Canoe Area contains
some 530,000 acres of natural landscape still unaltered
by timbering, but even here the natural proportion of
successional stages has been changed by excluding fire.
One can still see natural examples of Marschner’s AS-
PEN-BIRCH (Conifer) and ASPEN-BIRCH (Hard-
wood) types in the Canoe Area, and there are large areas
of natural JACK PINE types, including several distinct
communities, and a wide range of CONIFER BOGS
AND SWAMPS and small areas of OPEN MUSKEG.

The only other large areas that still contains much
natural vegetation is the Lake Agassiz peatlands region.
Here there are several large areas of CONIFER BOG
AND SWAMP and OPEN MUSKEG in relatively pris-
tine condition, including a fascinating variety of “pat-
terned peatland” types. Most of this region has had par-
tial drainage and considerable timbering, but some lo-
calities are still little affected. One of the best examples is
the Lake Agassiz Peatlands Natural Area in Koochiching
County, managed as a Scientific and Natural Area by the
Minnesota Department of Natural Resources.

Avvisit to any of these nature reserves is a journey back
in time to an era still barely a century past, when most of
Minnesota was still 2 vast mosaic of dynamic natural veg-
etation types, as depicted by Frank Marschner on this
map. The environment was then litde changed by in-
dustrial man, and the State’s resources had only lightly
felt the press of human numbers. The serious layman or
scientist who uses this map will gain much from visits to
such nature reserves. For only through such first-hand
experiences can one really comprehend how quickly
mankind is changing the face of our Earth.

Within the lifetimes of a few surviving pioneers we

&

have already replaced the complex and diverse natural
ecosystems of at least two-thirds of Minnesota’s landscape
with monocultures of a few nonnative plants, with the
concrete of our cities and highways, and with the waste
dumps and pits of our depleted mines. All of this has
come so quickly that we have not yet even described all
of Minnesota’s natural ecosystems, let alone understood
what these changes will mean in the centuries ahead.

Miron L. Heinselman

Principal Plant Ecologist

North Central Forest Experiment Station
St. Paul, Minnesota

June 1974
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Marschner’s Natural Heritage Plant Communities
Wet prairies, marshes, sloughs Cattail Marsh Mixed Emergent Marsh Rich Fen Wet Meadow
Aspen-oak land Aspen Woodland Aspen Openings Aspen Forest
Oak openings and barrens 0Oak Woodland-brushland Mesic Oak Savanna Dry Oak Savanna
Big Woods Maple-basswood Forest Oak Forest Northern Hardwood Forest Northern Hardwood-conifer Forest | Black Ash Swamp Lowland Hardwood Forest
River Bottom Forest Lowland Hardwood Forest | Floodplain Forest Black Ash Swamp Mixed Hardwood Swamp
Aspen-birch (hardwoods) Aspen-birch Forest Aspen Forest Paper Birch Forest
Mixed hardwood and pine White Pine-hardwood Forest | White Pine Forest
Aspen-birch (conifer) Mixed Pine-hardwood Forest | Boreal Hardwood-conifer Forest | Black Spruce-feathermoss Forest | Spruce-fir Forest
Pine groves (white pine) White Pine Forest
Pine groves (white and Norway pine) | Red Pine Forest
Jack pine barrens and openings Jack Pine Forest Jack Pine Woodland Jack Pine Barrens Northern Conifer Scrubland
Conifer bogs and swamps Black Spruce Bog White Cedar Swamp Tamarack Swamp Alder Swamp, Willow Swamp Black Spruce Swamp | Open S'phagnum Bog Poor Fen




Annotated Bibliography: Vegetation History

Ayers, H.B. 1899. Pine region of Minnesota showing
classification of lands. Compiled under the direction of
Henry Gannett, Geographer-in-charge.
Map showing 7 classes (prairie, brush prairie,
hardwoods,plus 4 pine classes, including cut and
burned, burned before cuz) of vegetation in appx.
northern half of state.

Bourdo, E.A., Jr. 1956. A review of the General Land
Office Survey and of its use in quantitative studies of
former forests. Ecology 37:754-768.
Explains methodology of GLO Survey (Public Land
Survey). Gives sources of bias in Survey.

Dana, S.T., J.H. Allison, and R.N. Cunningham. 1960.
Minnesota lands: ownership, use, and management of
forest and related lands. The American Forestry Associa-
tion, Washington, D.C.
Classic. Describes the history of Indian cessions, tax-

Jorfeited lands, state receipt from Congress of land

identified as swamp by the Public Land Survey,

establishment of the two national forests, and other

intriguing information about land ownership and use

in Minnesota.

Dorney, J.R. 1981. The impact of native Americans on
presettlement vegetation in southeastern Wisconsin.
Transactions of Wisc. Acad. of Sciences, Arts, and Let-
ters 69:26-36.
Greatest influence on vegetation was probably through
[fires set to maintain open lands, clear agricultural
fields, and manage game.

Flader, S.L., ed. 1983. The Great Lakes forest: an envi-
ronmental and social history. University of Minnesota
Press, Minneapolis.
Covers Minn., Wisc., Mich., Ontario. Includes chapters
on presettlement forest, human impact on forest
ecosystems, and bistory of the lumber industry.

Kutzbach, ].E., and T. Webb III. 1991. Late Quaternary
climatic and vegetational change in eastern North
America: concepts, models, and data. Pgs. 175-217. In
Shane, L.C.K., and EJ. Cushing, eds. Quaternary land-
scapes. University of Minnesota Press, Minneapolis.
An overview of late glacial and post glacial climate
and post glacial vegetation change. Extensive bibliogra -

Phy.

Larson, A.M. 1949. History of the white pine industry
in Minnesota. Arno Press, New York.
Treatise on white pine logging in the state. Includes
usually unreported details of the history of the
establishment of Chippewa National Forest.

Stine, R.A., and M. J. Baughman, eds. 1992. White pine
symposium proceedings. Minnesota Extension Service,
University of Minnesota, St. Paul.

Includes discussion of history of white pine in North

America and Minnesota.

Wright, H.E., Jr. 1964. Aspects of the early postglacial
forest succession in the Great Lakes region. Ecology

- 45:439-448.

Spruce followed glaciers; pine followed spruce. Pollen
diagrams included; refugia discussed,

Cass County ¢ Minnesota

Department of

Natural Resources + 1998



4. Sites







4. Sites

MCBS Procedures, Methods
ANA RESUILS covvevvirvvvieeivrivnrieiisesiiressresssenens 41.1

Original MCBS site boundaries
IT COUNLY cuveevrerreirvrnnssssnssseninsesnsssssssensees 4.2.1

Final MCBS site boundaries
7L COUMLY vvvvvuveviunnssnessanissrusssssessssssssssssssns 4.3.1

List of Final MCBS sites .......ccoovvvrsunsersenn. 4.4.1

Brief description of each
S MCBS 5ite covvrseeeresseeressnessessnons 451







MCBS Procedures, Methods and Results

MCBS sites are areas that are relatively undisturbed
by cultivation, housing, livestock grazing, ditching, or
other human-generated activities. Several different na-
tive plant community types of relatively high quality and
some disturbed land typically are found within sites. In
some instances, MCBS sites are identified primarily be-
cause of the presence of rare animal habitat rather than
native plant communities.

The Survey uses a hierarchical method to determine
a final set of areas meriting conservation consideration
or special management because of the biodiversity or land-
scape significance of the site. The first step is for plant
ecologists to interpret aerial photography or other remote
sensing data to select a potential set of sites for further
evaluation. This is supplemented by review of other data
such as forest inventories, soil surveys, public land sur-
veys and museum records. Boundaries are mapped on
topographic maps and based on existing information,
plant ecologists determine priorities for further survey.
Boundaries are recorded in an computerized geographic
information system (GIS), and priorities for survey (high,
medium, and low) are entered into a site database used
to track the progress of survey work.

Next, selected sites are evaluated by assessing the qual-
ity of their plant communities during ground surveys.
This evaluation includes the application of native plant
community ranking guidelines and recording of infor-
mation about the site to be later entered into the MCBS
site database of the Natural Heritage Information Sys-
tem. Other data collected include releve samples (veg-
etation plots) and plant lists. Aerial surveys ate also con-
ducted over selected sites, and some sites are surveyed
from vehicles. Surveys for rare species are conducted in
selected sites and in other suitable habitats.

The final step consists of a reevaluation of the site
boundaries based on new field information and a rein-
terpretation of aerial photography. This reevaluation may
result in the removal of some sites from further consider-
ation and boundary changes in others. The final set of
sites represents those meriting some special management
or conservation consideration due to biodiversity signifi-
cance, and this biodiversity significance is reflected in a
ranking system developed on a county level to assign
relative site importance.

Sites displayed on final maps are those considered by
MCBS to have biodiversity significance in a county. The
recording of these sites in databases and on maps does

not imply that all will be proposed for natural area pro-
tection. The goals and strategies for management of these
sites will be determined by landowners within each site
and will likely differ based on the rare features and land-
scape characteristics present. Future NHNRP collabo-
ration with current land owners and land managers may
help shape the management of these sites.

MCBS Methods in Cass County

In April 1992, MCBS plant ecologist Donna Sheridan
began the Survey in Cass County. She viewed 1:15,840
CIR 1989-90 aerial photography stereoscopically at the
Cass County Land Department in Backus and at the
headquarters of the Chippewa National Forest (CNF)
in Cass Lake. With the assistance of John Almendinger,
ECS plant ecologist, she delineated on 7.5 minute topo-
graphic maps MCBS sites within the three main LTAs
(Landtype Associations; see Chapter 2 for a description
of this level of the Ecological Classification System) found
in the Cass County part of the CNE In areas south of
the CNF in Cass County, where LTAs had not yet been
defined, MCBS sites were selected using the traditional
MCBS approach (without reference to landform bound-
aries).

Sites were identified that had relatively intact native
plant communities, had known concentrations of rare

species, or were the least disturbed areas remainingona

landscape in the county. Ciriteria apparent on aerial
photographs and topographic maps that played a role in
the initial selection of an area as a site included closed
canopy forests, lack of obvious recent disturbance, the
presence of uncommon plant community types, a rela-
tively large area of intact plant communities, habitat for
rare animals, distinctive topographic features, and the
age of forested communities in the site. Boundaries of
these original MCBS sites were digitized from topo-
graphic maps into an Arc/Info GIS in 1993.

During the 1992-95 field seasons, MCBS plant ecolo-
gists Donna Sheridan (1992) and Janet Boe (1993-95)
conducted ground surveys of selected plant communi-
ties within most sites. In October 1993, Janet Boe con-
ducted alow-level aerial survey of many sites in the county.
Following field work (including rare plant and rare ani-
mal surveys) and reevaluation of other information, in-
cluding aerial photography; the plant ecologist eliminated
some sites from the list and changed the boundaries of
most other sites.
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In Cass County, a body of forestry stand data has been
digitized by public agency landowners. The Cass County
Land Department, the CNF, the DNR Division of For-
estry, and the Leech Lake Division of Resources Man-
agement (DRM) cooperated in an important and pro-
gressive venture that pooled these digitized data and re-
sulted in a single GIS layer with stand boundaries of all
four agencies delineated and labeled.

This multi agency forestry stand GIS layer became
available for Cass County in mid-1995. Quad scale
(1:24,000) GIS maps of townships with 1) section lines,
2) roads, 3) lakes and rivers, 4) forestry stand bound-
aries, and 5) MCBS original site boundaries were then
used to reevaluate MCBS site boundaries following the
completion of ground surveys. In addition, the forestry
stand polygons were reclassified and labeled with plant
community names by using algorithms in a software pro-
gram called Reclass (See Chapter 5 for a description of
Reclass) and the tabular data that are associated with the
polygons. These maps of reclassified forestry stand data,
as well as the LTA boundaries that became available for
the entire county in 1997, were helpful in delineating
final MCBS site boundaries. In 1998, these final site
boundaries were redrawn and redigitized into a GIS.

A GIS layer showing plant communities within
MCBS site boundaries is in progress and will be available
from NHNRP These plant community delineations are
based on reclassified forest inventory polygons but also
include photo-interpreted and field-checked plant com-
munity boundaries.

Results

Of 222 sites delineated by MCBS at the beginning of
the survey in Cass County, 83 remain listed as MCBS
sites. A table listing these sites is included later in this
chapter. Final site boundarie<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>