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The Upper St. Croix River, province of
beaver, deer and eagle, and early home of the
Dakota and Ojibwa, has remained refreshingly
unchanged despite man’s many attempts to tame
its wilderness character.

The first white man to penetrate its pristine
forests were French traders and trappers. Fur
trapping, however, proved difficult in this rugged
wilderness and the trappers soon moved on to new,
untrapped horizons. Nearly 100 vyears passed
before a new era in the economic exploitation of
the Valley began. Lumber barons invaded the
region’s lush green forests about the turn of the
century to harvest a rich bounty of White Pine. But
the timber boom was to last only as long as the
Pine.

After the loggers attempts were made to
utilize the river for hydroelectric power but these
efforts were also short-lived or failed altogether.
Even the early settlers found the Upper St. Croix
Valley reluctant to share its natural gifts. Poor soil
conditions provided for only meager crops and
forest fires were a constant threat.

And so, the Upper St. Croix River has
retained much of its natural beauty. But ironically,
its natural amenities combined with the Valley's
close proximity  to a heavily-populated
metropolitan area, may be the region’s undoing.
Today its majestic, clean waters and peaceful
forests lure thousands of visitors each year and
once again, the beauty and tranquility of this
wilderness area is jeopardized.

Introduction

The protectors of this wildness are under
constant pressure to surrender it to development
and commercial use. Even legally safeguarded areas
are in danger of damage from more recreational
wear than they can sustain. The rapid population
growth of the near-by Twin City area is a salient
reminder that without planning and management,
the Upper St. Croix, whose productive existence
can be measured in millions of years, will die.

To preserve rivers such as the St. Croix, whose
extraordinary recreational, aesthetic and natural
resource values make them unique, Congress passed
the Wild and Scenic Rivers Act in 1968. This study
is an attempt to outline the planning and
management effort necessary to carry out the
act--to protect the Upper St. Croix from overuse
and mismanagement.

The study is a new innovation in total
resource planning and management.
Computer-drawn composite maps of the area’s
resources aid in the selection of the best sites for
recreation facilities and guide the creation of a
master management plan. The plan, as delineated
in this volume, is the preliminary preparation
necessary for the wisest utilization of the Upper St.
Croix.



Wild and Scenic
Rivers Act

Concern for preserving the wilderness majesty
of the St. Croix River began in the mid-195Q0’s
when Northern States Power Company (NSP)
reserved some 31,000 acres above Taylors Falls.

In the early 1960’s the federal government
began to explore the possibility of giving national
protection to the country’s unique river systems. A
number of rivers were studied initially, among
them the St. Croix. In the mid-1960’s, a study
team recommended that the entire St. Croix River
be protected under a federal-state plan which was
then passed on to Congress.

Those persons from Minnesota and Wisconsin
who had worked so hard to seek permanent
protection for the St. Croix and its picturesque
valley grew apprehensive when, in 1968, the
proposed National Wild and Scenic River Act was
floundering in Congress. To avoid losing any
momentum, Northern States Power Company in
June, 1965, formed a Task Force in an attempt to
provide perpetual management and protection for
this unique wilderness legacy.

This Task Force recommended that the Upper
St. Croix and its major tributaries, principally the
Namekagon in Wisconsin, be preserved as relatively
free-flowing rivers at near primitive
conditions and to make the river reasonably
accessible for public use under optimum resource
management guidelines.

This plan took on added significance and
urgency with the passage of the Wild and Scenic
Rivers Act by the 90th Congress on Oct. 2, 1968.
This Act designated the Upper St. Croix and its
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main tributary the Namekagon as one of eight
components of the National Rivers System.

The Act declared “It is hereby...the policy of
the United States that certain selected rivers of the
Nation which, with their immediate environments,
possess outstanding remarkable scenic,
recreational, geologic, fish and wildlife, historic,
cultural, or other similar values shall be preserved
in free flowing condition, and that they and their
immediate environment shall be protected for the
benefit and enjoyment of present and future
generations’’. Section 3 (a) (6) of the Act states
that a portion of the St. Croix River, Minnesota
and Wisconsin, is designated to be incorporated
into the National Rivers System.

The Act also states that rivers so designated
shall be classified and administered as one of the
following:

1.  Wild river areas
2. Scenic river areas

3. Recreational river areas

The Upper St. Croix River has been classified
as a Scenic river area though a small portion of its
corridor is designated as Recreational. Statements
within this Act made mandatory the drafting of a
proposed Cooperative Agreement between the
Northern States Power Company, a major land
donator within the riverway boundary, and the
United States.

A Task Force was formed between the
Northern States Power Company, the National

Park Service and the states of Minnesota and
Wisconsin to complete the Cooperative Agreement.
This Agreement, signed in 1969, set forth general
boundary lines and provisions that will be followed
by the original parties represented in the Task
Force.

Upon a recommendation by the Task Force
and by request of the Upper Great Lakes Regional
Commission, the St. Croix Interim Management
Commission was established to monitor the
progress of the riverway. The Commission is
comprised of representatives from NSP, NPS, and
the Department of Natural Resources of both
Minnesota and Wisconsin.

The National Park Service as well as each state
must prepare preservation and management plans
for the sections of riverway that each entity will
administer. This must be accomplished before NSP
relinquishes all ties to the lands they wish to
donate.

The following resource management plan has
been prepared by the State of Minnesota to fulfill
its part of the Cooperative Agreement.
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Purpose

Intent of Plan

The objective of the “Upper St. Croix
Resource Management Plan” is to provide a
comprehensive approach to the preservation,
restoration, development and management of the
Upper St. Croix Valley.

Spawned by requirements of the 1969
Cooperative Agreement, the Department of
Natural Resources’ plan will provide direction for
development of those lands donated by NSP to the
State of Minnesota and also the facilities necessary
within the NPS Scenic River Corridor.

Preliminary reviews of this project indicated it
would be of little value to study the narrow
one-fourth mile strip paralleling the river without
establishing management programs for the state
land units adjacent to the corridor.

These units include two state forests (St.
Croix and Chengwatana), two state parks (St.
Croix and St. Croix Wild River), and one wildlife
management area (Rock). Together, these units
comprise about 115,000 acres of land.

Because every division within the DNR is
directly or indirectly involved with management of
these five areas, a departmental planning team was
organized so that each division’s interest would be
represented in the drafting of a cooperative plan.
The team’s objective was to blend together various
divisional management policies into one integrated
program for the development and management of
these areas.

Cooperative planning within the Department
of Natural Resources is not a new concept. It has
been an important element in the Department’s
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previous growth and improvement and will
continue to be even more important. The
comprehensive planning goal of the Department of
Natural Resources as adopted on May 22, 1972 is:
““To achieve optimum and beneficial natural
resource planning, protection, and development
responsive to public need, consistent with resource
potentials, and for the social, spiritual and
economic well-being of both present and future
generations through an effective and efficient
organization”.

This study is only the first step in planning
and managing the Upper St. Croix Valley. lts
intent is to establish departmental policies,
guidelines and goals that will be firm enough for
“orderly development, yet flexible enough for
improvements to be incorporated as time and
experience dictates.

This plan should guide development programs
as they are funded through legislative
appropriations and other sources.

It is important that detailed analysis, site
review, engineering, planning and design take place
prior to physical development as monies are made
available for specific projects.

The river is truly unique because of its
wilderness character. Consequently, if the river and
valley are to retain this character, they must be
properly planned and managed. If not, they will
never survive.

General
Conclusions

. The Upper St. Croix Resource Management
Plan is comprised of several plans specializing in
specific resource disciplines. Each plan has been
designed as an inter-related component of one
cohesive resource management program, consisting
of the following topics: wildlife, fish, recreation,
forestry, waters, soils and minerals, enforcement
and historical aspects.

The following general conclusions result from
the combination of these resource studies:

Wildlife

1. Improve wildlife habitat by creating and
maintaining small openings amid the forest
canopies.

2. Produce forests of greater variety (types and
ages) while perpetuating more herbaceous
growth and brush which could create more
food and cover for wildlife.

3. Better management of wildlife populations
and the forest ecosystem by having
occasional, restricted hunting seasons within
state parks when necessary.

4. Increase in personnel and equipment to better
manage and investigate wildlife populations
and their habitats.

Fisheries

1.  Acquire easements for providing accesses for
trout fishermen, trout stream habitat
improvement, boat accesses and trails.

2. Beaver control on trout streams.




Intensify fish management on several lakes
within the study area.

Periodic surveys of fishery resources.

Increase stocking of fish species which are
desirable for a particular stream or lake.

Increase personnel and equipment necessary
to achieve the preceding improvements.

Recreation

1.

In most cases, recreational facilities will be
primitive in character to be compatible with
the amenities of a wild and scenic river.
Facilities will be kept to a minimum and will
be located so as to preserve the natural
environment.

More extensive forms of recreation such as
picnicking, family campgrounds, multiple use
trails, trail centers and vehicular parking will
be located outside of the maximum
preservation zone.

Only the most primitive forms of recreation
such as primitive camping, hiking, canoeing,
cross-country skiing, and snowshoeing will be
allowed in the maximum preservation zone.

Increase in personnel and equipment will be
needed to enforce, manage and maintain the
study area.

Forestry

1.

Forest management practices within each
resource management zone have been
expanded in detail. These zones consist of:

Scenic Preservation Zone
Developed Recreation Zone
Historical, Cultural Zone
Fisheries Zone

Wildlife Zone

Natural Resource Zone
Primitive Zone

Scientific Natural Zone

Merchantable timber production has been
evaluated in relation to number of acres per
species of tree.

Forest management procedures for State
Forests and Parks differ in department policy.
The forest management plan for the St. Croix
and Chengwatana State Forests deals
specifically with improved forest production
and wildlife habitat. In St. Croix and St.
Croix Wild River State Parks, forest
management is directed toward preservation,
aesthetics, wildlife and recreation.

Disease prevention methods by eliminating
diseased and over-mature trees.

Fire prevention by increased fire-break trails.

Increase personnel and equipment needed to
achieve goals.

Waters, Soils, and Minerals

Management and controls for the larger

tributaries to the Upper St. Croix River.

a. Prevention of wood pulp mills on the
Kettle River.

b. Prevention of industrial and municipal
waste on the Kettle, Snake, and Sunrise
Rivers.

c. Prevention of nutrient run-off caused by
agriculture on the Snake and Sunrise
Rivers.

Problems in locating ground water because of
extensive, impervious lava rock formations.

Enforcement

1.

The future increase in recreational user
activities will increase the existing
enforcement problems, thus requiring an
increase in enforcement personnel.

Enforcement training and authority to issue
citations should be given to other Department
of Natural Resource’ personnel such as park
managers, foresters and game managers.

Historical

1.

Additional historical investigation is needed
within the Upper St. Croix Study Area.

Known historical and archeological sites have
been interconnected with the overall
recreational system and will be interpreted.

All sites to be developed will be investigated
for historical and archeological value before
being constructed.
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Regional
Analysis

The entire study area lies within sparsely
populated Pine and Chisago counties. They
comprise about two percent of the total land
within the state. Combined population of the
counties is about 34,000, of predominantly white
European background.

A primary objective of the Management Plan
is to increase the recreational potential of the
Upper St. Croix River while maintaining its natural
environment. This increase will have an economic
and social impact on the counties by increasing
tourism, private enterprise, and automobile traffic.

General Traffic Pattern

Most Minnesotans using the Upper St. Croix
River for recreation are from the southern portion
of the state, and particularly from urban centers
such as Mankato, Rochester, St. Cloud and the
Twin Cities Metropolitan area. They follow a
definite traffic pattern, using various highways as
arterials to the major circulation route,
Interstate #35.

By adding more recreation along the river,
traffic flows on 1-35 and those county roads
leading directly to recreational areas will increase
proportionately.

The population centers of northern Minnesota
are drawn to other high quality recreational and
wilderness areas within close proximity of these
cities and towns.

Demography

Minnesota has an abundance of unique
recreational areas in the northern section of the




state. Because recreational demand is a direct
function of population, it is why demand for
recreational facilities is critical around the heavily
populated Metropolitan area. Seldom can a high
quality resource area be found so close to major
populations concentrations, as with the St. Croix
Valley.

The 1968 Minnesota Outdoor Recreation Plan
identifies Region 7, which includes the St. Croix
area, as the region with the greatest need for
recreational facilities. Presently this area is within
the reach of over two million persons as a day-use
facility. Adjacent are the populations within the
various radii from the center of St. Croix State
Park.

Today, the need for facilities in this area is
great, but demand will become critical in the
future if population increases continue.

Land Use

The land of Pine and Chisago counties is
predominately agricultural and forested.
Reforestation would perpetuate pulpwood logging,
although lumbering will never return to its former
importance. In Chisago County the trend is
towards urbanization, though recreation is also
becoming a major factor in land use.

Public and private recreational facilities are
expanding significantly in the two-county region.
Similarly, manufacturing and industry are growing,
leading to increases in population and
urbanization. Private recreation areas are appearing
near larger accessible public lands. These areas will

Duluth

POPULATION
NUMBER OF PEOPLE
15,000
70,000
1,430,000
920,000
Population Trend
1960 1970 1980 1990 2000
Pine Co. 17,004 16,821 15,497 13,950 12,515
Chisago Co. 13,419 17,492 22,592 29,164 36,873
Metro 1,625,297 1,874,380 2,271,435 2,744,699 3,152,247
(7 County)
State 3,413,864 3,804,971 4,179,761 4,619,111 4,942,905




require such facilities as service stations, grocery
stores, etc.

As public recreational facilities expand, local
government will be responsible for creating and
enforcing zoning laws that preserve the quality and
character of public lands. They can expect growing
pressure from private industry to change these
rules.

Regional Economic Impact

An effort to evaluate the economic impact
within the study area makes us aware of the vast
number of variables and influencing factors that
can substantially change a situation.

A discussion of economic impact should be
divided into two sections. First, the direct effects
that will probably occur within the boundaries of
the area because of the planned developments.

In this situation, direct monetary impacts will
be minimal. Previous land use provided few if any
market outputs to either the private or public
sector. If development occurs, some monetary
effects will be generated through construction,
maintenance, and possible concessions. It is also
probable that an increase in leisure time, buying
power and mobility could generate increased sales
to businesses in the vicinity.

This increase would be limited to service
stations, convenience groceries, restaurants,
carry-outs, etc. The effects are minimal for the
following reasons. First, metropolitan use will be
centered around day use only, primarily on
weekends during the summer months. Even if there

-8-

LAND USE DIAGRAM

Land
Use

- PINE AND CHISAGO COUNTY

Total Land Land
40 acre Use % Use %
Parcels County State

Pine County - 22,854 - 40 acre parceis 1.7% total area of State

1. Forested
. Cultivated

2

3. Water
4. Marsh
5

. Urban Nonresidential
or Mixed Residential

6. Extractive

7. Pasture & Open

8. Urban, Residential
9

. Transportation

14,106
2,536
246
1,226

151
3
4,436
146
5

61.7%
11.1%
1.1%
5.4%

7%
0%
19.4%
6%
0%

3.1%
4%
3%

2.6%

9%
1%
2.9%
1.1%

T%

Chisago County - 7,164 - 40 Acre Parcel .5% total area of State

Land
Use

—y

. Forested
. Cultivated
Water

. Marsh

. Urban Nonresidential
or Mixed Residential

6. Extractive
7. Pasture & Open
8. U'rban, Residential

9. Transportation

Total
40 acre

Parcels

1,840
2,797
349
179
156

1,791
71

Land
Use %
County

25.7%
39.0%
4.9%
25%
2.2%

0%
24.7%
1.0%
0%

Land
Use %
State
4%
5%
4%
4%
9%

0%
1.2%
5%
1%

were large sales per visitor per day, it is unlikely
that with a maximum season of 19 weeks or
approximately 40 days potential peak use, a
substantial increase in economic activity would
occur. This is even more apparent if evaluated on
the basis of the total economic activity of existing
businesses in the area. If the area contains even
subsistent economic development, the relative
proportion of total business in areas of potential
gain is infinitesimal. If businesses do not presently
exist in those areas, it is doubtful that sufficient
business would be generated to support new
ventures. From an employment standpoint, any
increases in jobs would occur at peak employment
periods and would be relatively low wage positions.

The metropolitan user usually brings most of
his equipment and supplies with him. Thus, local
sales per visitor day would be relatively small. In
total, local area economic benefits will probably be
meager.

The second area of consideration results from
effects on the land bordering the study area. The
probability of increased development because of
the proximity of these lands is a very significant
factor. The kind of developments considered here
are large recreational complexes, seasonal homes,
etc. Counties and other local units of government
should carefully examine the potentials and
problems associated with these types of
development.

Physical Impact

The Upper St. Croix River Study is a
comprehensive management plan prepared by the
Department of Natural Resources to conserve and
protect the Upper St. Croix River and valley.



The Division of Game and. Fish has been
working in conjunction with the other DNR
divisions and outside agencies to improve habitat
areas. Fisheries will be conducting controlled
stocking, siltation and temperature control studies
of the lakes and streams and balancing conflicting
habitats such as beaver and trout. Habitat zones
provide deer yards and sandhill crane nesting areas.
Methods are presented to improve various habitat
areas through the managing and regulating of
vegetative types to increase game food, cover, and
reproduction.

The Division of Lands and Forestry has
developed .a management plan to preserve the
natural aesthetics and perpetuate forest areas. The
plan places emphasis on natural perpetuation of a
forest in conjunction with productive and aesthetic
values.

The Division of Parks and Recreation is
concerned with recreational impact on the
environment. The Division is providing a plan that
will satisfy recreational demands, yet preserve the
natural resources of the Valley.

The University of Minnesota may conduct a
recreational user impact study on our management
areas along the Upper St. Croix River. Soils and
vegetation analysis would be conducted on various
recreational facility areas prior to construction,
with permanent methods of collecting data being
established. Soil compaction measurements and
vegetative data would be obtained. For instance,
data on a campground area would be gathered
probably twice a vyear, for the duration of the
study.
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Time permitting, information will be
collected on changes in the vegetation at the
periphery of the use areas: damage as a result of
vandalism, changes in soil compaction and
stability, vegetation changes in floodplains, and
fluctuations in mammal, bird and fish populations
and reproductive patterns.

Results of the study should assist in
determining better recreational facility designs. It
will help in deciding the extensiveness and type of
development an area can carry without
endangering the natural environment. As
recreational user impact begins to threaten natural
amenities of the environment, regulations and
restrictions will be necessary. Such guidelines could
restrict the number of users per season, amount
and type of recreational facility such as the
number of users per trail, the number of campsites
per acre, or a picnic area rather than a campground
at a particular site.

Related Management Units

In order to gain the proper perspective of the
study area, a brief description of the adjacent areas
and facilities administered by the State is presented
on the following page.

As the St. Croix becomes a major recreational
attraction in the future, as seems probable, its
popularity will have a “spill over” effect on
adjacent areas. Careful attention should be given to
the development of these areas in order to
accommodate increased use while maintaining the
natural environment.
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FACILITIES

Use patterns provide some insight as to

(Miles)

Acres # Campsites  # Picnic Tables Beach Access Trails
FondDu Lac *SF 48640 20 15 X 20
Savanna *SF 216960 18
Solana SF 67840 X X 33
Wealthwood SE 14208 8
Rum River SF 6880 26
Snake River SF 8320
Sand Dunes SE 11040 27 7 X 18
Nemadiji SF 97040 9 1 X 61
General CC 7680 28 X 9
Andrews SF
D.A.R. SF 640 5 5
Sherburne NWR 30500 6 b4
Sandstone NWR 3240
Rice Lake NWR 1805660 15 X
Carlos Avery WA 2785008
Mille Lacs WA 38300
Moose Lake SRA 965 10 X X 10
Banning SP 31355 32 14 X 10
Father Henn-
epin SP 270 62 40 X 1
Interstate SP 165 48 300 X 3
Jay Cooke SP 8,920 94 186 45
Mille Lacs
Kathio SP 6,795 45 40 X X 32
St. Croix SP 30,920 126 50 X X 200
William
O’Brien SP 30,530 125 225 X X 2
Mille Lacs WMA 37,964
Savanna Portage SP 14,605 62 115 DX X 60
Index
WMA - Wildlife Management Area NWR - National Wildlife Refuge
SRA - State Refuge Area WA - Wildlife Area
SF - State Forest S - State Park
*Note: Both Fond du Lac and Savanna State Forests do not include the areas located in St. Louis

County, because of a lack of inventory data for that county, as of 8/29/72.

current recreational pressures. Below are
a_ttendance trends for three state parks for the past
six years:
Banning Interstate St. Croix

1972 21,604 401,863 389,024

1971 17,922 450,829 380,343

1970 13,639 446,504 320,471

1969 8,716 495,540 267,901

1968 6,331 331,436 202,684

1967 3,100 221,414 139,193

Banning, a relatively new park, has had an
annual average use increase of 50 percent.
Interstate Park, meanwhile, has remained at about
the same level or with a slight decline in attendance
since 1969. Many factors may have influenced
these changes. Two major reasons might be that
Interstate has reached its maximum usage and that
completion of Interstate #35 has made
accessibility to parks farther north, such as
Banning, considerably easier.

Recreation pressure at both Interstate and St.
Croix State Parks is presently too intensive and
should be reduced to preserve the fragile natural
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Problem
Solving Cycle

areas in these parks. For example, St. Croix State Definition
Park has recorded visitation increases of about 20 .‘
percent annually, while the average increase among of Problem

all Minnesota State Parks has been about 13
percent a year during the past decade.

By better distributing recreation along the St. Computer
Croix River, heavy recreational use in these two
parks will hopefully be dispersed to other areas.
This, combined with wise utilization and
management of available resources, is essential in
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Development of the
Management Plan

The Upper St. Croix Management Plan
resulted from a comprehensive environmental
study focused on developing the area for
recreation, forest and wildlife management and
other related disciplines with a minimum of
disturbances to the environment. The management
study consists of the following procedures.

Inventory

Resource data was collected from various
divisions of the Department of Natural Resources,
including the Divisions of Water, Soils & Minerals,
Enforcement and Field Services, Lands and
Forestry, Parks and Recreation,and the Bureaus of
Engineering and Planning. Outside agencies
assisting were Northern States Power Company,
National Park Service; USDA Soil Conservation
Services, Wisconsin Department of Natural
Resources, Minnesota State Planning Agency,
Minnesota Highway Department, Minnesota
Historical Society, and the University of
Minnesota. Data was processed through a new
computer program for easy reference and analysis.
This program is tentatively referred to as the Grid
System.

Computer System and Composite Maps

The Grid System has been created to provide
a graphic display of information, using an XY
coordinate system for reference.

To use the system, a transparent grid is placed
over a data map of the unit to be analyzed. Each
cell within the grid encompasses about 2 2/3 acres.

The cell is given an identifying set of

coordinates. Data appearing on the map beneath
each cell is recorded with a symbol. The number of
the cell and its associated data are given to the
computer.

Each map indicates distribution of one
resource, for example, soil types. There is a data
map for each resource pertinent to the study,
which includes a histogram giving the percentage of
each component of the resource on the map. After
the grid is placed on each data map, and the
information for each -cell is recorded and
programmed into the computer, it is possible to
retrieve a composite map for each particular
management project or recreation facility by
combining the various resources pertinent to each.
The data resources and composite maps used in
this study include:

Data Maps

Surficial Hydrology Historical-Archaeological
Vegetation Overstory  Recreation - Existing Facilities
Ownership Habitat Areas

Slope Site Condition and Age of Over-
story Vegetation
Slope Orientation Understory Vegetation

Transportation Size and Density of Overstory

Vegetation

Soils

Water Tables Size and Density of Understory
Vegetation

Permeability

Composite Maps
Primitive Campsites Scenic Road Development
Picnic Areas Parking Lots

Family Campgrounds Snowshoe Trails

Hiking Trails Swimming Beaches

Horseback Trails Boat Accesses

Snowmobile Trails Deer Habitat

Water Wells Aspen Conifer Relationship

Sanitation Building Grouse Habitat

Cross Country Ski Trails Forest Production Lands

The composite maps can be used to determine
the most favorable location for a particular
management project or recreation facility. For
instance, if a boat access were to be considered, all
criteria (data maps) important to the development

of a boat access would be coded into an arithmetic

formula by placing an arithmetic value on each
criteria and its components. The computer
calculates and tabulates all the criteria in the
formula for each and every cell of the grid. A value
range of -10 to O to 10 has been initiated with -10
to O indicated negative effect and 0 to 10 positive
effect.

In the following illustration, using boat access
as the planned facility, it has been determined that
the criteria having an influence on the development
of a boat access are soils, water table and
permeability. It was further determined that soils
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were most important with water table and
permeability being an equal second.

Thus, the formula for a boat access could be:

Boat Access = 4(soils) + 2(water table) + 2(permeability)

Next, each criterion in the above formula was given
a mathematical value based on its effect with
relation to the development of a boat access.

The formula will have a maximum value and
minimum value. For example, the range could be
-40 and 170, which may be further divided into
seven equal value ranges, e.g. -40 to -10, -10 to 20,
20 to 50, 50 to 80, 80 to 110, 110 to 140, 140 to
170.

On the map printed by the computer, the
highest value cells are depicted in light tones and
the lower value cells in dark tones. From these
composite maps, with their varying gray tones, the
best location for the recreational facility in the
management unit can be determined in relation to
the total area.

Analysis

After composite maps of the study were
completed, a preliminary plan was designed and
taken into the field to be examined for further
changes and adjustments. After each division of the
Department of Natural Resources completed this
procedure, they met to review their preliminary
management plans, adjusting and compromising
until each plan coincided with the goals of all
concerned.

<14 -

BOAT ACCESS CRITERION RATINGS

Soils Water Table Permeability
Rating Type Rating Depth Rating Depth less Depth greater
than 18" than 18" -
-5 14 -b o- 1 1 0620 0.2-06
-5 14T 2 1- 4 2 0620 0.620
5 20 10 5-10° 4 " 6-20
3 20C 10 10+ b " 20+
-10 22 3 6-20 2.0-6.0
5 104BC 6 6-20 6-20
5 104BE 7 6-20 20+
-2 124
2 125
5 133BC
7 154BC
7 154DE
9 155
8 155BC
10 156
9 156BC
9 156 DE
7 164
0 166
2 166BC
2 186
10 188
10 188BC
10 188DE
-5 267W
10 352
10 352BC
4 R
-10 P
-10
-5
THhen, if for one cell:
Soil-type 125 Mathematical value 2
Water table-range 10’ Mathematical value 10
Permeability-range 6-20" 2.0-6.0 Mathematical value 3
Formula:

Boat Access

4(2) +2(10) + 2(3)

8+20+6

34 - This cell would fall into the 20 to 50 gray
tone range explained at left.
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St. Croix
State Forest

SURFICIAL HYDROLOGY

Legend
1.  River
2.  Permanent Stream
3. Intermittent Stream
4, Lake
5. Pond
6. Marsh
7.

Blank Areas (dry land)

No. of acres

1,689
1,160
415
803
199
11,973
28,435

Within Area

Surficial
Hydrology

Surficial hydrology is the study of
intermittent and permanent bodies of water such
as streams, lakes, ponds, marshes and artificial
impoundments. The computer printouts define
each type of hydrologic encountered in the study
units by number. In this study, any standing body
of water over five acres in size is considered a lake.
If five acres or less, it is considered a pond. The
delineation of marshes and streams was obtained
from aerial photographs and USGS topographic
quadrangle maps.

Surface water is the basis for all
water-oriented recreation within the area. It also
provides valuable fish and wildlife habitat and
provides a water environment for a variety of other
purposes, i.e. drinking water, etc.

Many individuals tend to concern themselves
with lakes, streams, or bodies of water in which
they can fish, boat and swim. However, ponds,
smaller brooks and marshes are valuable in their
contributions to the total hydrologic system. They
may provide fish spawning and rearing areas,
waterfowl nesting and feeding sites, and good
habitat for many birds and animals. Marshes and
small ponds are necessary for recharge to
underground waterbearing strata, retention of
flood water to prevent river overflow downstream,
surface storage for general public water supply
purposes, and entrapment and retention of
nutrients and material that would impair other
water resources of the area.

All aspects considered above relate to surficial
hydrology and are of major importance in the
development of a total management concept.
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Watersheds

A watershed is the total surface drainage area
that contributes water to a river, stream, or lake.
The St.. Croix Management Plan watersheds were
divided into four primary study units. These
included St. Croix State Forest, St. Croix State
Park, Chengwatana State Forest and St. Croix Wild
River State Park.

Within each of these units a number of
watersheds of two square miles or more were
delineated. The boundary of each watershed is
shown by numbers or letters for each study unit.
The complete limits of major watersheds and of all
sub-watersheds are not shown because in many
instances they extend beyond the forest and park
boundaries.

The physical characteristics of the watershed
determine the surficial hydrology for the area. For
example, pollution problems within a watershed
will inevitably have some effect on the water into
which the watershed drains. Flooding of rivers and
streams, and lake level fluctuations are highly
dependent on the character of the watershed.

The State is developing comprehensive water
and land-related resource management plans.
Existing water planning and management is
generally limited to individual lakes or rivers.
Shoreland regulations affect areas only within
about 1/5 mile of a shoreline. However, the present
somewhat piecemeal management will eventually
result in total watershed management.
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Water Tables

The Water Table Maps show the depth below
the land surface at which soil formations are
saturated with groundwater under normal
atmospheric pressures.

Definition -- The water table represents the
upper limit of the zone of saturation except where
that surface is formed by an impermeable body.

Summary of Water Table - St. Croix State Forest

The soil formation predominating in St. Croix
State Forest is red glacial till, 50-100 feet in depth,
generally found above 1000 foot elevation. The
best ground water potential for wells is in the
glacial till because the underlying bedrock floor is
composed of impervious Keweenawan lava rock.
Lava rock generally has a low permeability and is
considered to be a poor aquifer. Ground water is
found in limited quantitities only along fracture
zones within the rock. The higher landforms within
this region are classified as terminal moraine
(generally above elevation 1000-1040) and are
constructed of a red sandy till.

Terminal moraine areas are expected to
contain water tables greater than 10 feet below the
land surface. Yields from wells are unpredictable
because of complex deposition but usually for a
domestic water supply 5-10gpm is adequate.

In ground moraine areas (elevation
1000-1040) water tables vary. In about 20 percent
of the gound moraine area, water tables occur at
depths greater than 10 feet below the surface,
about 30 percent of the area may have water tables
from 5-10 feet, 30 percent about 1-4 feet, and the
remaining 20 percent from 0-1 foot.
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Summary of Water Table - St. Croix State s
Park . e

The combination of flat slopes and permeable
granular soils found in St. Croix State Park are
indicative of a glacial outwash deposit. Outwash
deposits have an excellent potential for
groundwater because of their long expanse of
permeable granular soils, and ability to transmit
large quantities of water to wells.

L1

Logs of existing wells constructed in St. Croix : 3 i,
State Park indicate the outwash range in the park is
quite shallow, (between 20-50 feet in depth).
Consequently, some marginal areas may have less
than 10 feet of saturated thickness. Flat-lying,
impervious lake sediments underlie much of the
outwash. Springs are commonly found along the
river valley where the river has eroded through the
outwash gravels and exposed the contact zone
between the outwash and the lake sediments.

Because the better aquifers for a water supply

seem to be limited to the shallow outwash where St_ CrOix Wild River

the water table is close to the surface, the danger

of pollution becomes a prime factor in selecting a State Park

site for wells used as a potable water supply.
Therefore special precautions must be taken when

planning the development in these areas. WATER TABLES
Wells should not be constructed in locations 1-0-1

that are subject to flooding, down-slope from 2-1-4

sewage systems, or where the water table is less 3- 510

than 10 feet from the surface, unless special 4-10

engineering precautions are applied to protect the Blank Areas (water)

aquifers from pollution.




Summary of Water Tables - Chengwatana
State Forest - St. Croix Wild River State Park

These two units retain the same terrain and
groundwater hydrology, and thus can be
considered synonymously.

The predominant topography consists of a
series of old, braided, glacial stream channels filled
with alluvium and capped with peat swamps. These
channels were eroded by a large glacial stream
carrying meltwater from the retreating glaciers in
the Lake Superior Basin.

Uplands in this region represent old channel
bars and streams fterraces, and lowlands are the
channels.

Roughly 60 percent of the Chengwatana-St.
Croix Wild River Area consists of abandoned
stream channels having a water table ranging from
0-4 feet. About 20 percent of the river corridor
consists of upland (bars) of which one-half has a
water table of 5-10 feet and the other half (10
percent) has a water table greater than 10 feet.

Drift wells used for a potable water supply
should be located in areas where the water table is
over 10 feet below the surface. Yields from 5-20
gpm can be expected.

Although the glacial channels may have an
excellent ground water potential, the high water
table (0-4 feet) may inhibit the use of these
aquifers for a potable water supply because of
pollution from flooding. The high water table
conditions in the channels are favorable for

-28 -

creating open water areas for wildlife by means of
excavation or explosives.

Keweenawan lava underlies the Chengwatana
area and is considered to be a poor aquifer.

In Chisago County, the rock floor abruptly
changes to sandstone formations which have an

~excellent ground water potential. These formations
should be used for a potable water supply in this

area because of the better quality of water and
danger from pollution is diminished.

Because of these factors, cells designated as 1
and 3 on the map are poor locations for wells used
for a potable water supply. They also represent
either peat swamps, depressions in the outwash, or
alluvial lands subject to flooding.

The bedrock underlying most of the park is
believed to be Keweenawan lava flows, considered
to be a poor aquifer. Finding an adequate water
supply in this formation is unpredictable because
ground water zones occur only along cracks and
fractures within the rock. Several dry test holes
have been drilled in the lava rock in the park.



Soils

St. Croix State Forest

The topography in St. Croix State Forest is
primarily gently rolling to moderately rolling
glacial features identified as ground moraine and
terminal moraine.

Soils in this region are derived from a parent
red drift deposited by a glacier that advanced from
the Lake Superior region. The drift ranges between
50-100 feet in depth, and is underlain by
impervious Keweenawan lava rock.

The terminal moraine area is characterized by
steep slopes, well drained to poorly drained soils,
surface boulders, complex deep soil formations,
and frequent kettle holes. Water tables are usually
over 10 feet from the surface.

Ground moraine areas have a more gently
undulating surface, poor drainage, impervious soils
(silts, clay-loam, sandy-loam etc.) and numerous
small swamps. Water tables may frequently be 10
feet or less from the surface.

St. Croix State Park

The map indicates 31 types of soils in the
park. Most of the park area is composed of
granular soils that are well drained or excessively
drained.

These soils are derived from glacial outwash
deposits constructed of laminations of sand and
gravel. Other moderately to poorly drained soils
are concentrated in swales and depressions in the
outwash which has slumped after deposition
because of buried lenses of ice or irregularities in

the underlying surface. Existing wells in the park
indicate the outwash depth averages about 30 to
35 feet and probably does not exceed 50 feet.
Impervious glacial lake sediments or red glacial till
underlie the outwash and extend down 75 to 125
feet. The bedrock surface beneath the drift cover
consists of impervious lava flows.

Because outwash deposits are highly
permeable, cover large expanses, and are uniformly
constructed, they are highly valued as a ground
water resource and for building sites.

Permeability of the above-mentioned soils
ranges from moderately rapid (2.0 to 6.3 inches
per hour) to rapid (up to 20 inches per hour).

Soils map data is based on relatively shallow
test holes (five feet); consequently, their value for
interpreting deep soils formations is somewhat
limited. However, when the patterns of glacial
landforms are considered in conjunction with the
test hole data, deep soils formations and
approximate depth to bedrock can be generally
indicated.

Detailed soil maps are valuable tools for
planning reforestation, water resources
development, constructing roads, trails,
campgrounds, and other recreational facilities.
Each symbol is keyed to a soil and its specific
physical, chemical, and hydrologic properties.

Chengwatana-St. Croix Wild River Units

These study units have similar soils and can be
grouped together as one. The area consists

predominantly of old, braided stream channels and

their associated alluvial deposits. Generally, the
uplands are composed of well-drained sandy soils
derived from low stream terraces or stream
deposits constructed of sand and gravel.

The wet lowlands represent the old glacial
drainage channels. They are usually filled with
bouldery gravel and capped by thin deposits of
peat.
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St. Croix
State Forest

SOIL

Legend

- Poorly Drained,

No. of
acres

%
Within
Area

Deep Sandy Loam, Nearly Level Soils 0

- Poorly Drained,

Deep Gravelly, Nearly Level Soils 0

- Alluvial Land,

Occasionally Flooded

- Alluvial Land,

Frequently Flooded

- Seepage Land,

Nearly Level to Steep

- Well Drained,

415

864

Loam and Clay Loam, Rolling Soils 0

G - Well Drained,

Loam and Clay Loam, Steep Soils

H - Somewhat Poorly Drained,

Deep Silt Loam, Nearly Level Soils

- Moderately Well Drained,
Loam and Clay Loam, Nearly Level Soils

J - Moderately Well Drained,

Deep Silt Loam, Rolling Soils

K - Well Drained,

Deep Sandy Loam, Rolling Soils

L - Well Drained,

Deep Sandy Loam, Steep Soils

4330

250

W

9

Blank Areas (Water)

- Well to Excessively Drained,

Loamy over Gravel, Nearly Level Soils 548
- Well to Excessively Drained,

Loamy over Gravel, Rolling Soils 18,755
- Excessively Drained,

Deep Gravelly, Nearly Level Soils 0

Excessively Drained,
Deep Gravelly, Rolling Soils 0

- Excessively Drained,

Deep Gravelly, Steep Soils 3634
Moderately Well Drained,
Deep Sandy Loam, Nearly Level Soils 48
- Somewhat Poorly Drained,

Deep Sandy Loam, Nearly Level Soils 152
- Somewhat Poorly Drained,

Deep Gravelly, Nearly Level Soils 324
- Somewhat Poorly Drained,

Deep Sandy, Nearly Level Soils 0

Excessively Drained,
Deep Sandy, Nearly Level Soils 0

Excessively Drained,
Deep Sandy, Rolling Soils 2213
Excessively Drained,
Deep Sandy, Steep Soils 138
- Somewhat Poorly Drained,

Deep Silty Clay Loam, Nearly Level Soils 0

- Excessive and Well Drained,
Loamy over Gravel, Nearly Level Soils 0

- Excessive and Well Drained,

Loamy over Gravel, Rolling Soils 1303

- Stony Land,
Nearly Level to Rolling 0

- Peat,

Nearly Level 9571

- Small Wet Area 285
- Island in PeatBog 27

8658

1.06

36.41

4.29

.27

2.53

18.58
.55
.05
16.80

230 -
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St. Croix
State Park

SOIL

Legend

Poorly Drained,
Deep Sandy Loam, Nearly Level Soils

Poorly Drained,
Deep Gravelly, Nearly Level Soils

Aluvial Land,
Occasionally Flooded

D - Alluvial Land,
Frequently Flooded

E - Seepage Land,
Nearly Level to Steep

No. of
acres

%
Within
Area

1604

56

1341

822

98

4.18

.14

3.50

2.14

F - Well Drained,
L.oam and Clay Loam, Rolling Soils

G - Well Drained,
Loam and Clay Loam, Steep Soils

H - Somewhat Poorly Drained,
Deep Silt Loam, Nearly Level Soils

I - Moderately Well Drained,
Loam and Clay Loam, Nearly Level Soils

J - Moderately Well Drained,
Deep Silt Loam, Rolling Soils

K - Well Drained,
Deep Sandy Loam, Rolling Soils 1

L - Well Drained,
Deep Sandy Loam, Steep Soils

M - Well to Excessively Drained,
Loamy over Gravel, Nearly Level Soils 1

N - Well to Excessively Drained,
Loamy over Gravel, Rolling Soils 2

O - Excessively Drained,
Deep Gravelly, Nearly Level Soils

P - Excessively Drained,
Deep Gravelly, Rolling Soils 1

R - Excessively Drained, .
Deep Gravelly, Steep Soils

S - Moderately Well Drained,
Deep Sandy Loam, Nearly Level Soils 1

522

109

407

753

144

809

867

3.97

2.89

6.28

1.96

2.98

2.1

4.87

T - Somewhat Poorly Drained,
Deep Sandy Loam, Nearly Level Soils

U - Somewhat Poorly Drained,
Deep Gravelly, Nearly Level Soils

V - Somewhat Poorly Drained,
Deep Sandy, Nearly Level Soils

W - Excessively Drained,
Deep Sandy, Nearly Level Soils

Y - Excessively Drained,

Deep Sandy, Rolling Soils

Excessively Drained,
Deep Sandy, Steep Soils

Somewhat Poorly Drained,

1939

466

426

4301

7980

61

Deep Silty Clay Loam, Nearly Level Soils 0

Excessive and Well Drained,
Loamy over Gravel, Nearly Level Soils

Excessive and Well Drained,
Loamy over Gravel, Rolling Soils

Stony Land,
Nearly Level to Rolling

Peat,
Nearly Level

8 - Small Wet Area
9 - lIsland in Peat Bog

Blank Areas (water)

0

162

6823

330
96
13

2226

5.06

1.21

11.21

20.80

.16

-31-



Chengwatana
State Forest

SOIL
%
No. of Within
Legend Acres Area

A - Poorly Drained,

Deep Sandy Loam, Nearly Level Soils 1083 3.50
B - Poorly Drained,

Deep Gravelly, Nearly Level Soils 0 0
C - Alluvial Land,

Occasionally Flooded 1372 4.44
D - Alluvial Land,

Frequently Flooded 428 1.39
E - Seepage Land,

Nearly Level to Steep 0 0
F - Well Drained,

Loam and Clay Loam, Rolling Soils 0 0
G - Well Drained,

Loam and Clay Loam, Steep Soils 0 0
H - Somewhat Poorly Drained,

Deep Siit Loam, Nearly Level Soils 162 .52
| - Moderately Well Drained,

Loam and Clay Loam, Nearly Level Soils O 0

J

o

=

- Moderately Well Drained,

Deep Silt Loam, Rolling Soils 1098
- Well Drained,

Deep Sandy Loam, Rolling Soils 3059
- Well Drained,

Deep Sandy Loam, Steep Soils 769

- Well to Excessively Drained,
Loamy over Gravel, Nearly Level Soils 367

- Well to Excessively Drained,
Loamy over Gravel, Rolling Soils 68

- Excessively Drained,
Deep Gravelly, Nearly Level Soils 98

- Excessively Drained,
Deep Gravelly, Rolling Soils 218

- Excessively Drained,
Deep Gravelly, Steep Soils 0

- Moderately Well Drained,
Deep Sandy Loam, Nearly Level Soils 5594

- Somewhat Poorly Drained,
Deep Sandy Loam, Nearly Level Soils 4751

- Somewhat Poorly Drained,
Deep Gravelly, Nearly Level Soils 0

3.56

9.90

2.49

.22

.32

.7

18.11

15.38

V - Somewhat Poorly Drained,
Deep Sandy, Nearly Level Soils

W - Excessively Drained,
Deep Sandy, Nearly Level Soils

Y - Excessively Drained,
Deep Sandy, Rolling Soils

2 - Excessively Drained,
Deep Sandy, Steep Soils

3 - Somewhat Poorly Drained,

82

Deep Silty Clay Loam, Nearly Level Soils 0

4 - Excessive and Well Drained,

Loamy over Gravel, Nearly Level Soils

5 - Excessive and Well Drained,
Loamy over Gravel, Rolling Soils

6 - Stony Land,
Nearly Level to Rolling

7 - Peat,
Nearly Level

8 - Small Wet Area
9 - lIsland in Peat Bog

Blank Areas (water)

753

684

7629

231
74

0
2359

.27

2.44

2.21

24.70

.75

.24

7.64

.32




St. Croix Wild River
State Park

SOIL

No. of
Legend Acres

%
Within
Area
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- Poorly Drained,
Deep Sandy Loam, Nearly Level Soils 463

w

- Poorly Drained,
Deep Gravelly, Nearly Level Soils 0

C - Alluvial Land,
Occasionally Flooded 500

D - Alluvial Land,
Frequently Flooded 955

E - Seepage Land,
Nearly Level to Steep 625

-n

- Well Drained,
Loam and Clay Loam, Rolling Soils 356

G - Well Drained,
Loam and Clay Loam, Steep Soils 194

H - Somewhat Poorly Drained,
Deep Silt Loam, Nearly Level Soils 0

- Moderately Well Drained,
Loam and Clay L.oam, Nearly Leve! Soils 162

(2.

- Moderately Well Drained,
Deep Sift Loam, Rolling Soils 0

K - Well Drained,
Deep Sandy Loam, Rolling Soils 48

-

- Well Drained,
Deep Sandy Loam, Steep Soils 101

£

- Well to Excessively Drained,
Loamy over Gravel, Nearly Level Soils 564

N - Well to Excessively Drained,
Loamy over Gravel, Rolling Soils 601

O - Excessively Drained,
Deep Gravelly, Nearly Level Soils 383

P - Excessively Drained,
Deep Gravelly, Rolling Soils 926

R - Excessively Drained,
Deep Gravelly, Steep Soils 718

S - Moderately Well Drained,
Deep Sandy Loam, Nearly Level Soils 412

T - Somewhat Poorly Drained,
Deep Sandy Loam, Nearly Level Soils 859

3.59

3.88

7.41

4.85

2.77

1.51

1.26

.37

.78

4.38

4.66

2.97

7.18

5.58

3.20

6.67
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Permeability is a key factor in determining
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e I e R and predicting surface drainage characteristics,
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oAy REs o run-off, compatible development and ground water
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iR, S S RS potential. It is also essential for making engineering
G o ittt decisions in nearly all types of construction

nfiiiZ;222:2:??¥3¥}Z?3§;555m..“55; liliiiiiiiizss Ty ML U L Y rO'eCt nd “ t | t
j S S e i i projects and poliution evaiuations.
| i o T st Soils having | bilit ( bol 1)
el tis having low permeability rates {symbo
‘ ...A.ﬁm.‘A._.:.._‘._A._.‘.A::,_:,s,,,,,,,.r.“::::u,._u, are desirable locations for such projects as sewage
lagoons, reservoirs and dikes.
(4

Soils of moderate to moderately rapid

| St. CI’OIX permeability (symbol 2) are the best locations for
sewage tanks and drain filter beds, while soils of
State Forest

| rapid to very rapid permeability are good locations
| for buildings, roads, parking lots, trails, wells and
PERMEABILITY athletic fields (symbol 3 & 4). Subsurface drainage
Depth less than is needed to prevent wetness or frost damage.

18 inches

Depth greater than

18 inches i .
Special precautions should be taken to

prevent pollution to ground water in areas having
rapid to very rapid permeability (symbol 4)
especially where the water table is 10 feet or less
below the surface.

1.-0.6-2.0in./hr. 0.2-0.6 in./hr.

2.-0.6-2.0in./hr. 0.6 - 2.0 in./hr.

3.-0.6-2.0in./hr. ‘ 6-20 in./hr.

4.-0.6-2.0in./hr. 20 +in./hr.

5.- 6-20 in./hr. 2.0-6.0in./hr.

6. 6-20 in./hr. 6-20 in./hr.

6-20 in./hr. 20 +in./hr.

Blank Areas (water)
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St. Croix |
State Park |

PERMEABILITY

Depth less than Depth greater than
18 inches 18 inches

.-0.6-2.0in./hr. 0.2-0.6in./hr. ‘
.-0.6-2.0in./hr. 0.6-2.0in./hr.
-0.6-2.0in./hr. 6-20in./hr.
2.0in./hr. 20 +in./hr.

.- 6 20 in./hr. 2.0-6.0in./hr.

-6-20in./hr. 6-20in./hr.
7 6-20in./hr. 20 + in./hr,
Blank Areas (water)
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St. Croix Wild River

State Park

PERMEABILITY
Deﬁth less than
18 inches

-2.0in./hr.
-2.0in./hr.
2.0in./hr.
-2.0in./hr.
. 6 20 in./hr.
.-6-20in./hr.
. 6-20in./hr.
Blank Areas (water)

@CDCDGJ

Depth greater than
18 inches

2.0-6.0in./hr.
6-20in./hr.
20 +in./hr.

Jrines
T
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Slope

Slope is the configuration of the land surface
expressed in a percentage range of fall per one
hundred feet. For example, a two foot surface
variation within one hundred feet, would
constitute a 2 percent slope.

The map indicates most of the topography
within the units is comparatively level, with slopes
of 3 percent or less.

Gentle to undulating slopes of 5 percent are
concentrated in areas of glacial moraine or valleys
carved by meltwater channels; however, slopes over
18 percent are commonly found in the same area.
Because of the size of the cells used in this study, it
is difficult to identify slope in areas of terminal
moraine where they may change abruptly within
short distances.

Surface runoff into stream drainages is related
to slope and soils composition of landforms within
the watershed.

Slope is a prime factor in locating sites for
special recreational activities. Long, steep slopes
over 24 percent are required for skiing and
sledding. The slope of a river bed determines the
location of waterfowls and rapids which are
desirable for canoeing.

Slope is an important factor in the following
types of construction:

1. Sewage Lagoons -- function best in nearly
level soils that transmit water slowly.

2. Septic Tank Filter Fields -- should be located
down slope from water wells. Slopes should
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not exceed 12 percent because effluent may
flow to the surface at low points.

Campgrounds and Parking Facilities -- requires
nearly level to gently sloping (0-6 percent
slopes) terrain.

Picnic Areas require terrain ranging from
nearly level slopes to rolling slopes (0-12
percent).

Hiking Paths or Trails -- may be constructed
on slopes up to 15 percent.

Snowmobile Trails -- require a wide variety of
slopes ranging from 1 to 24 percent.

Roads - should be located on nearly level to
rolling slopes (0-12 percent).

Sanitary Landfills -- slope should be under 6
percent.

Building Sites -- require nearly level
terrain (0-6 percent).
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St. Croix
State Forest

SLOPE ORIENTATION

- North

- Northeast

- East

- Southeast

South

- Southwest

- West

- Northwest

- Promontory(top of hill)

CONOOTHRWN =

Slope
Orientation

Slope orientation relates to the direction of
slope exposure which most consistently exposes a
recreationist to the most favorable aspects of the
natural elements (such as sun, wind, and rain) for
his specific activity. For example, a swimming
beach shouid face south for the most desirable
exposure to the sun. Summer campsites should
have southeast exposure so as to avoid strong
winds but at the same time, take advantage of light
breezes. Or, particular vegetative habitats require

certain slope situations.

.42 -
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SLOPE ORIENTATION

- - North

- Northeast
- East

- Southeast
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- Northwest

QONOOTDWN -
1

- Promontory(top of hill)
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Chengwatana
State Forest

SLOPE ORIENTATION

- North

- Northeast

- East

- Southeast

South

- Southwest

- West

- Northwest

- Promontory (top of hill)
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St. Croix
State Forest

OVERSTORY VEGETATION

- White Pine

- Norway Pine

- Jack Pine

- Spruce

- Tamarack

- Cedar

Northern Hardwoods
- Oak

- Aspen

- Birch

- Upland Brush

- Lowland Brush

- Bottomland Hardwoods

IrcCom»0ZzO—HA0nezs

No. of
acres

%
Within
Area

258
1729
128
896
442
21
12,428
362
12,893
375

0

0
2431

.58
3.88
.29
2.01
.99
.05
27.89
.81
28.94

- Spruce Balsam 204
- No Overstory Grass 495
- No Overstory Farm 1184
- No Overstory Upland Brush 1490
- No Overstory Marsh 1987
No Overstory Muskeg 1176
- No Overstory Lowland Brush 3514
- No Overstory Industry 13
.84 - No Data 617
0 - Scotch Pine 0
0 Y - No Overstory Mineral Land 207
5.46 Blank Areas (water) 1708

<KNITUVARA—OMON

.46
1.10
2.66
3.34
4.46
2.64
7.88

1.38

.46
3.83
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Overstory
Vegetation

Data on the maps was obtained primarily by
stereoscopic study of aerial photographs followed
by field examination.

A forest has a great variety of vegetation
types. Some are quite homogeneous, others
heterogeneous in composition. Some cover a small
area, others cover many acres. Some are low-lying
such as grasses, while others are very tall such as
the white pines.

Foresters conceive of the forest as growing
layers. The overstory (upper layer) is composed of
the larger, taller, more scattered trees. The
understory (lower layer) may comprise shorter
trees, or vegetation other than trees, such as brush.

Overstory vegetation has been classified as
follows:

Timber Producing Types
Type-Symbol-Description
White Pine (W) More than 50% pine, White Pine
outweighing Norway and Jack Pine.

Norway Pine (N) More than 50% pine, Norway
Pine outweighing White and Jack Pine.

Jack Pine (J) More than 50%, Jack Pine
outweighing White and Norway Pine. :
Black Spruce (S) More than 50% swamp conifers,
Black Spruce outweighing other species.
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St. Croix
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OVERSTORY VEGETATION - Birch 545 1.40

B
U - Upland Brush 0 0
L - Lowland Brush 0 0
% H - Bottomland Hardwoods 7219 18.57
No. of Within F - Spruce Balsam 11 .03
acres Area D - No Overstory Grass 713 1.83
E - No Overstory Farm 1726 4.44
G - No Overstory Upland Brush 165 42
No Overstory Marsh 1194 3.07
- No Overstory Muskeg 0 0

- White Pine 0 0

- Norway Pine 662 1.70

- Jack Pine 4088 10.52 K

- Spruce 553 1.42 P - No Overstory Lowland Brush 3535 9.09

Tamarack 189 .48 R - No Overstory Industry 21 0.5

- Cedar 4] 0 Z - No Data 0 0

- Northern Hardwoods 548 1.41 ¥ - Scotch Pine ’ 0 g
B .88

- Oak 1505 3.87
- Aspen 13,912 35.79

- No Overstory Mineral Land 0
lank Areas (water) 2285 5
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Tamarack (T) More than 50% swamp conifers,
Tamarack outweighing other species.

Northern White Cedar (C) More than 50% swamp
conifers, White Cedar outweighing other species.

Northern Hardwoods (M) More than 50% northern
or upland hardwood species. (Maple, Yellow Birch,
Birch, Basswood, etc.)

Oak (O) More than 50% oak.

Aspen (A) More than 50% Trembling or Large
Tooth  Aspen and Paper Birch Aspen
predominating.

Paper Birch (B) More than 50% Paper Birch and
Aspen, Paper Birch predominating.

Spruce Balsam (F) A mixed hardwood-coniferous
type characterized by substantial quantities of
White Spruce and Balsam Fir, Balsam Fir
predominating.

Bottomland Hardwoods (H) More than 50% ash
and elm.

Scotch Pine (V) More than 50% Scotch Pine. In this
study most Scotch Pine are in Scotch Pine
Plantations.

Potential Timber Producing Types
(Deforested)

Type-Symbol-Description

Upland Brush
canopy.

(U) Upland brush with forest
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St. Croix Wild River

State Park

OVERSTORY VEGETATION

- White Pine

- Norway Pine

- Jack Pine

- Spruce

- Tamarack

- Cedar

- Northern Hardwoods
Oak

- Aspen

- Birch

- Upland Brush

- Lowiland Brush

- Bottomland Hardwoods
- Spruce Balsam

- No Overstory Grass

OMIrCo>»0Z2010nezs

%

No. of Within
acres Area
42 .33
130 1.03
0 0
0 0
0 0
0 0
724 5.62
2535 19.68
32 .25
0 0
0 0
0 0
3551 27.57
15 12
58 .45

E
G
K

3
R
4
\
Y
B

aeesrsstssasssreasenet

No Overstory Farm

No Overstory Brush

No Overstory Marsh

No Overstory Muskeg

No Overstory Lowland Brush
No Overstory Industry

No Data

Scotch Pine

No Overstory Mineral Land

lank Areas (water)

9157
120

732
42
37
0

1700

.29
13.20

.49 -



Lowland Brush (L) Lowland brush with forest
canopy.

Grass (D) Upland grass in the forest, less than 10%
stocked with commercial tree species. (This also
applies to abandoned farms where no farming or
grazing is done.)

Upland Brush (G) Upland brush in forest area less
than 10% stocked with commercial tree species.

Lowland Brush (P) Lowland brush on potential
commercial forest land, less than 10% stocked with
commercial tree species.

Nonforest Types
Type-Symboi-Description

Farm {(E) Crop, orchard, or pasture but not farm
woodland. Fenced farm woodlands more than 10
percent stocked to forest trees will be considered
open pasture. (To be used only where the area is
actively farmed, grazed, or used for hay
production.)

Industrial & Residential (R) Platted areas for
" industry or residence. Also roads, railroads, cutout
rights-of-way, etc.

Marsh (I) Marsh land incapable of supporting a
commercial forest. It includes wild grass, some
willow or other scattered lowland brush.

Muskeg (K) Nonproductive peat land with a
vegetation consisting of mosses and low shrubs
such as leather leaf, laurel, labrador tea,

-50 -

cranberries, bog birch, etc., but not tall willows,
alder, dogwood, etc. it is capable of supporting a
10 percent stocking of commercial species.

No data (Z)

No Overstory, Mineral Land (Y) Land having no
vegetation and is used for gravel pits, quarries, etc.
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OVERSTORY VEG. SITE CONDITION AND AGE

AGE SITE

- 05 Poor

5 Med.

-5 Good
1
1
1

T

41-50 Med.
- 41-50 Good
- 51-60 Poor
- 51-60 Med.
- 51-60 Good
- 61-80 Poor
- 11-20 Poor - 61-80 Med.
- 11-20 Med. - 61-80 Good

|
J
Poor K
L
M
N
0
Good R- 81-120 Poor
S
7
U
\)
W

0
0 Med.
0 Good

- 21-30 Poor - 81-120 Med.

- 21-30 Med. - 81-120 Good
- 21-30 Good - 121+ Poor

- 3140 Poor - 121+ Med.

- 3140 Med. - 121+ Good
- 31-40 Good Z - No data

- 41-50 Poor Blank Areas (water)
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OVERSTORY VEG. SIZE AND DENSITY
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Within
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- 200-800 Seedlings/acre 0
- 800-1400 Seedlmgs/acre 0
- 1400+ 0
- 100-400 Saplings/acre 0
- 400-700 Sapllngs/acre 93
- 700+ 130
- 1-3Pole t:mber cords/acre 0
- 37 “ 0
. 743 4 " PR 1902
- 13207 0w 0
204 0 n P 0
- 1-2.6 Small saw timber cords/acre 0
~ 285 e 1237
. 510 - P " “ 3543
. 1016 i " " i 0
. 16+ PR p p " 19
- 1-2.6 Large saw tlmber cords/acre 0
- 269 " 61
. 917 v P “ u a5
. 1706 p " “ 0
V - 26+ P P PR 0
z No Data 4110
Blank Areas (water) 1699
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St. Croix
State Forest

UNDERSTORY VEGETATION

No. of
acres

- White Pine 0
- Norway Pine 56
- Jack Pine 3

- Spruce 247
- Tamarack 32
- Cedar 8
Northern Hardwoods 8177 1
- Oak 168
- Aspen 2615
- Birch 370
- Grass 532
- Farm 1184

VOWPOZO-HnezZzs

Upland Brush
Marsh

Muskeg

L - Lowland Brush
H - Bottomland Brush
F - Spruce - Balsam
Industry

Z - No Data

D - Colorado Spruce
V - Scotch Pine
Y
B

- Duff
lank Areas (water)

3.83

-60 -

Understory
Vegetation

Understory vegetation has not been
considered in relation to timber producing types or
non-timber producing types because it may or may
not be the desired species for the management
goal. The desired vegetation for a specific
management depends upon many factors such as
soils, slope, and use of the area.

Type-Symbol-Description

White Pine (W) More than 50% pine, White Pine
outweighing Norway and Jack Pine.

Norway Pine (N) More than 50% pine, Norway
Pine outweighing White and Jack Pine.

Jack Pine (J) More than 50%,
outweighing White and Norway Pine.

Jack Pine

Black Spruce (S) More than 50% swamp conifers,
Black Spruce outweighing other species.

Tamarack (T) More than 50% swamp conifers,
tamarack outweighing other species.

Northern White Cedar (C) More than swamp
conifers, White Cedar outweighing other species.

Northern Hardwoods (M) More than 50% northern
or upland hardwood species. (Maple, yellow birch,
Birch, Basswood, etc.)

Oak (O) More than 50% oak.
Aspen (A) More than 50% Trembling or Large

Tooth  Aspen and Paper Birch Aspen
predominating.
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St. Croix

State Park

UNDERSTORY VEGETATION - ST. CROIX

STATE PARK

- White Pine

- Norway Pine
Jack Pine

- Spruce

- Tamarack

- Cedar

oHnezs

No. of
acres

- Northern Hardwoods 21
- Oak 1184
- Aspen 830
- Birch 0

- Grass 1817
Farm 1729
- Upland Brush 17,955
- Marsh 1194
- Muskeg 66
- Lowland Brush 3642
- Bottomland Brush 7222

%
Within
Area

726
513

0

- Spruce - Balsam 0
- Industry 141
- NoData 0
- Colorado Spruce 0
Scotch Pine 0
- Duff 0
lank Areas (water) 2282

—TAMIr' RKCITOWPO=Z

0
.02
1.87
1.32
1
0

B<SON

3.04
213

3.39
4.45
46.19
3.07
A7
9.34
18.68

[=]

.36

[=Y=NeoXa]

o
0
S

-61 -
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Chengwatana
State Forest

UNDERSTORY VEGETATION

- White Pine
- Norway Pine
- Jack Pine
- Spruce
- Tamarack
- Cedar
- Northern Hardwoods
Oak
- Aspen
- Birch
- Grass
- Farm
- Upland Brush
- Marsh
- Muskeg
L - Lowland Brush
H - Bottomland Brush
F - Spruce - Balsam
Industry
Z - No Data
D - Coiorado Spruce
V - Scotch Pine
Y
B

RCTEWPOZOANECZS

- Duff
lank Areas (water)

No. of
acres

%
Within
Area

64
19
93

0
72

0
1091
1181
1064
13
577
2367
9470
4945

0
5525
1293
85
27
638

0

0

0
2359

.21
.06
.30

0
.23

0
3.63
3.82
3.44
.04
1.87
7.66
30.66
16.01

0
17.89
4.19
.28
.08
2.07

0

0

0
7.64
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Paper Birch (B) More than 50% Paper Birch and 5 Eo :
Aspen, Paper Birch predominating. S a™ T

L HHHHH M40 0000000 v
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” PG0000 222222111112
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Spruce - Balsam (F) mixed hardwood - coniferous i i :
type characterized by substantial qualities of White Banane i
Spruce and Balsam Fir, Balsam Fir predominating.

Colorado Spruce (D) More than 50% Colorado
Spruce. '

St. Croix Wild River
State Park

Scotch Pine (V) More than 50% Scotch Pine.

Grass (G) Upland grass in the forest, less than 10% o
stocked with commercial tree species. (This also UNDERSTORY VEGETATION 0
applies to abandoned farms where no farming or e i
grazing is done.)
. %
Upland Brush (U) Upland brush in forest areas less No. of  Within
than 10% stocked with commercial tree species. acres Area
) W - White Pine 42 .33
Lowland Brush (L) Lowland brush on potential N - Norway Pine 0 0
commercial forest land, less than 10% stocked with g ) gffr'fw?”e 8 8
commercial tree species. T - Tamarack 0 0
C - Cedar 0 0
M - Northern Hardwoods 364 2.83
Farm (P) Crop, orchard, or pasture but not farm O - Oak 872 6.77
woodland. Fenced farm woodlands more than 10 A - Aspen 1604 12.45
L . B - Birch 0 0
percent stocked to forest trees will be considered G - Grass 176 1.36
open pasture. (To be used only where the area is P - Farm 3157 24.51
actively farmed, grazed, or used for hay ¥ . sioland Brush 120 >3
production.) - - Muskeg 0 0
L - Lowland Brush 732 5.68
. . - H- B land Brush 3458 26.85
Industrial & Residential (1) Platted areas for E © Soruce - Balsarn B B
industry or residence. Also roads, railroads, cutout I .- Industry 43 .33
: _nf. Z - NoData 556 4.32
rlghts of ways, etc. D - Colorado Spruce 37 .29
i i - Scotch Pine 19 14
Marsh — (%) — land incapable of supporting a Y - Duff 0 0
Blank Areas (water) 1700 13.20

commercial forest. It includes wild grass, some
willow or other scattered lowland brush.




Muskeg (—) Nonproductive peat land with a
vegetation consisting of mosses and low shrubs
such as leather leaf, laurel, Labrador tea,
cranberries, bog birch, etc., but not tall willows,
alder, dogwood, etc. It is capable of supporting a
10 percent stocking of commercial species, but is
often characterized by scattered, severely stunted
black spruce and tamarack of less than site index
23 at 50 years. Stumps or large snags showing
evidence of former commercial stand should not be
evident. (If so, the land probably is of lowland
brush.)

Duff (Y) Herbaceous cover {ferns or annuals});
mineral soil.

No data (2)

.64 -
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Chengwatana
State Forest
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St. Croix Wild River
State Park
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Ownership

Determining land ownership is of great importance
in formulating an overall management plan.

The study area contains approximately 115,000
acres and is divided into four major units: St. Croix
State Forest (42,000 acres), St. Croix State Park
(34,000 acres), Chengwatana State Forest (29,000
acres), and St. Croix Wild River State Park (10,000
acres). About 67 percent of these lands will be
administered by a governmental agency (federal or
state) after N.S.P. has donated it’s lands along the
St. Croix. This ranges from a high of 89 percent in
St. Croix State Park to a low of 45 percent in St.
Croix Wild River State Park with St. Croix State
Forest (65 percent), and Chengwatana State Forest
(60 percent).

Although the “Wild and Scenic Rivers Act”
provided for a one-fourth mile corridor along the
river, the remaining private lands within the study
units should be acquired or legislation passed to
limit their development. This would consolidate
the areas into one comprehensive unit providing a
continuous recreational system, better controls on
wildlife and forestry, and a more exclusive buffer
to preserve the natural state of the river. The
following lands should be added to the statutory
boundaries of St. Croix State Forest, St. Croix
State Park, and St, Croix Wild River State Park to
achieve this goal.

St. Croix State Forest

T 41 N, R 17 W, Sec. 21, 23, and 24 on
Minnesota’s side of the River. This area consists of
1,660 acres and would facilitate coordinated
management of St. Croix State Forest and St.
Croix State Park.




St. Croix State Park

InT 41 N, R 17 W, the remainder of Sections 26,
27, 28, 33, and 34. Area contains 1,960 acres and
is needed to strengthen connecting link of St.
Croix State Forest with St. Croix State Park.

St. Croix Wild River State Park

The land area proposed for inclusion within the
park’s statutory boundaries is quite extensive. It
includes the following sections and parts of
sections, consisting of about 3,614 acres of land.

T36 N, R21W, Sec. 1,12, 13, 24, and

25.

T 36 N, R 20 W, Sec. 30, 31, 32, 33, and
36.

T36 N, R 19 W, Section 31.
T35N, R20W, Sec, 5, 4, 3,2, and 1.
T35N, R 19 W, Section 20 and 21.

The old boundary line determined by ownership
alone, would then be converted to a more natural
boundary determined by the peripheral roads,
vegetation and topography. This adjustment would
simplify and improve management, development,
maintenance, control and enforcement of the St.
Croix Wild River State Park. (Refer to schematic
that includes all units, page 72.)

Lands proposed for purchases or inclusion within
the statutory boundaries of St. Croix State Forest,
St. Croix State Park, and St. Croix Wild River State

Park have been included and analyzed as part of
these study units throughout the management

plan.

A breakdown of ownership within the four units is

shown below:

St. Croix St. Croix
State Forest State Park
Index Acres - % Acres - %
Private 14220 - 31.92 1904 - 4.90
County 1678 - 3.76 “0- O
State 25336 - 56.86 27842 - 71.63
NSP-NPS 268 - .60 450- 1.16
NSP-State 1138 - 2.65 6158 - 15.84
NSP 0- 0 0- O
Indian 226 - .51 268 - .69
Water 1692 - 3.80 2248 - 5.78

Chengwatana
State Forest
Acres - %
8828 - 28.59
0- O
14313 - 46.35
1612 - 5.22
2721- 8.81
1051 - 3.40
0- O
2357 - 7.63

St. Croix
Wild River
State Park

Acres - %

5714 - 44.36
24- .18
0- O
1290 - 10.03
3751-29.12
404 - 3.13
0- O
1697 - 13.18
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St. Croix

State

Forest

TRANSPORTATION

- Park road

- Railroad

- 0-1/4
- 0-1/4
- 0-1/4
- 0-1/4
- 0-1/4

AC<S<ORNROAWN=O

- Fire break trail
- Logging road

- Forest road

- Township road

- County road

- County state aid highway
State highway

- U.S. highway

mile from US and State Hwy.

mile from CSAH and county road

mile from township road and railroad
mile from forest road and park road

mile from logging road and fire break trail

>WOOMTMOI-ArZ279T

1/4-1/2
1/4-1/2
1/4-1/2
1/4-1/2
1/4-1/2
1/2-3/4
1/2-3/4
1/2-3/4
1/2-3/4
1/2-3/4

3/4-1
3/4-1
3/4-1
3/4-1
3/4-1

mile from U.S. and state highway

mile from CSAH and county road

mile from township road and railroad
mile from forest road and park road

mile from logging road and fire break trail
mile from U.S. and state highway

mile from CSAH and county road

mile from township road and railroad
mile from forest road and park road

mile from logging road and fire break trail
mile from US and State Hwy.

mile from CSAH and county road

mile from township road and railroad
mile from forest road and park road

mile from logging road and fire break trail

-78 .

Transportation

The St. Croix basin contains an intricate network
of federal, state and local highways. Weekend
travel on these roadways continues to increase
because of an evergrowing number of sightseers,
and thousands more who enjoy hiking, boating,
canoeing, fishing, hunting, camping, picnicking,
snowmobiling, snowshoeing and cross-country
skiing in the region.

These same highways, however, can have a
detrimental effect on the environment. Motor
vehicles bring pollution in many forms-noise, smell
and visual. Road kills of wildlife from deer to
porcupine, are not uncommon.

Additionally, the roads affect adjacent vegetation,
wildlife habitat and restrict movements of animals
to some degree.

Federal, state and county highway systems have a
much greater impact on the environment than do
park and forest roads, and recreation trails. The
reasons are obvious-higher traffic counts, faster
speed zones and expansive design sections.

The environmental impact of each type of roadway
is illustrated on the transportation map where
corridors from O to 1/4 mile, 1/4 to 1/2 mile, 1/2
to 3/4 mile, and 3/4 to 1 mile reveal different
impact intensities. In any composite formula where
transportation is a factor each of these corridors is
weighted with regard to the facility being
programmed.
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St. Croix
State Park

TRANSPORTATION

HCKS<ORNOTLWII=O

- Fire break trail
- Logging road

- Park road

- Forest road

- Railroad

- Township road

- County road

- County state aid highway
- State highway

- U.S. highway

- 0-1/4
- 0-1/4
- 0-1/4
- 0-1/4
- 0-1/4

mile from US and State Hwy.

mite from CSAH and county road

mile from township road and railroad
mile from forest road and park road

mile from logging road and fire break trail

R
P

N
M
L
K
J

H
G
F
E
D
C
B
A

1/4-1/2  mile from U.S. and state highway

1/4-1/2  mile from CSAH and county road

1/4-1/2  mile from township road and railroad
1/4-1/2  mile from forest road and park road
1/4-1/2  mile from logging road and fire break trail
1/2-3/4 mile from U.S. and state highway

1/2-3/4 mile from CSAH and county road
1/2-3/4  mile from township road and railroad
1/2-3/4 mile from forest road and park road
1/2-3/4 mile from logging road and fire break trail
3/4-1 mile from US and State Hwy.

3/4-1 mile from CSAH and county road

3/4-1 mile from township road and railroad
3/4-1 mile from forest road and park road

3/4-1 mile from logging road and fire break trail
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Chengwatana
State Forest

TRANSPORTATION
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Fire break trail

Logging road

Park road

Forest road

Railroad

Township road

County road

County state aid highway

State highway

U.S. highway

0-1/4 mile from US and State Hwy.

0-1/4 mile from CSAH and county road

0-1/4 mile from township road and railroad
0-1/4 mile from forest road and park road
0-1/4 mile from logging road and fire break trail
1/4-1/2  mile from U.S. and state highway

1/4-1/2 mile from CSAH and county road
1/4-1/2 mile from township road and railroad
1/4-1/2 mile from forest road and park road
1/4-1/2 mile from logging road and fire break trail
1/2-3/4 mile from U.S. and state highway

1/2-3/4 mite from CSAH and county road

1/2-3/4 mite from township road and railroad
1/2-3/4 mile from forest road and park road
1/2-3/4 mile from logging road and fire break trail
3/4-1 mile from US and State Hwy.

3/4-1 mile from CSAH and county road

3/4-1 mile from township road and railroad
3/4-1 mile from forest road and park road

3/4-1 mile from logging road and fire break trail
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- Fire break trail

- Logging road

- Park road

- Forest road

- Railroad

- Township road

- County road

- County state aid highway
- State highway

- U.S. highway

- 0-1/4 mile from US and State Hwy. 2

- 0-1/4 mile from CSAH and county road B AL
- 0-1/4 mile from township road and railroad

- 0-1/4 mile from forest road and park road

- 0-1/4 miie from logging road and fire break trail
1/4-1/2  mile from U.S. and state highway

- 1/4-1/2  mile from CSAH and county road

- 1/4-1/2  mile from township road and railroad

- 1/4-1/2  mile from forest road and park road

- 1/4-1/2  mile from logging road and fire break trail
- 1/2-3/4 mile from U.S. and state highway

- 1/2-3/4  mile from CSAH and county road

- 1/2-3/4 mile from township road and railroad

- 1/2-3/4 mile from forest road and park road

- 1/2-3/4 mile from logging road and fire break trail
- 3/441 mile from US State Hwy.

- 3/4-1  mile from CSAH and county road

- 3/41 mile from township road and railroad

- 3/41 mile from forest road and park road

- 3/4-1 mile from logging road and fire break trail
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St. Croix
State Forest

UTILITIES

aww Overhead telephone

sesnes Underground telephone

eeee Overhead Distribution Line
smms High Voltage Transmission Line
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Utilities

This map shows the Ilocation of electric
distribution lines and telephone  cables.
Determining location and availability of these lines
is important for planning any developments.

Electric Power Lines

A 230 KV overhead transmission line by Northern
States Power ‘Company runs across the northern
area of St. Croix Wild River State Park and along
the northwestern boundary of Chengwatana State
Forest. This line requires a 125-foot right-of-way
to provide easy access for line maintenance. Local
distribution lines (7.2 KV) are provided by three
utility companies.

1. Northern States Power Company
provides power to the southern area of
St. Croix Wild River State Park.

2. Northwestern Wisconsin Electric
Company provides power to the eastern
edge of St. Croix State Forest and the
five major recreational areas of the St.
Croix State Park.

3. East Central Electric Association
provides power to the western edge of
Chengwatana State Forest and -the
northern area of St. Croix Wild River
State Park.

Park areas require electric power for lighting, water
well pumps, sewer lift stations and for convenience
outlets in trailer parks. Distribution lines are
usually underground within park areas for esthetic
and safety reasons.
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UTILITIES

swew QOverhead telephone
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Chengwatana
State Forest

UTILITIES

mww Overhead telephone

seeerms Underground telephone

peeee Overhead Distribution Line

== ma High Voltage Transmission Line




Telephone Service

Telephone gables run to and/or through the areas.
St. Croix State Forest and St. Croix Wild River
State Park have some overhead lines, but all other
cables are buried underground.

Sewer, Water and Gas Lines

St. Croix State Park has a sewer system for disposal
of liguid and solid wastes. It was completed in
1971 and consists of a sewage disposal tank and
field for every major recreational area. Natural gas
lines are not required because bottle gas is used.

No other sites have sewer, water, or gas lines at

present, but such systems can be installed locally if
the need arises. -

St. Croix Wild River
State Park

UTILITIES

mww Overhead telephone

uasanl Underground telephone

reeeq Overhead Distribution Line

= mm High Voltage Transmission Line

-85 -



||||||
111111

n
xxxxx

vvvvvvvvvvvv

St. Croix
State Forest

HABITAT AREAS

1 - Trout stream

2 - Fish Rearing Pond

3 - Wildlife Management Area
4 - Deer Yard

5 - Duck Ponds

6

- Upland Game Birds

7 - County Game Refuge
8 - Sand Hill Crane Area
9 - Fishing Lake
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Habitat
Areas

The data presented on the following maps
represent identifiable fish and wildlife resources.
These may include, but are not limited to, trout
streams, sandhill crane nesting areas, fish rearing
ponds, fresh water fishing lakes, etc. Some
resources not incorporated at this time because of
unavailable information are deer yards, eagle and
osprey nesting trees, etc.

Trout Streams

A small percentage of the total stream miles are
capable of supporting natural trout populations.
The environmental and habitat requirements of
trout include cool summer stream temperatures,
permanent flowing streams, food, cover, and
spawning areas. Any adverse impact on these
specific requirements will drastically reduce if not
completely destroy the limited trout stream
resource within the study area. These streams must
be preserved and enhanced with proper
management techniques if they are to provide
trout fishing opportunities.

Fish Rearing Pond

This is usually a pond stocked with newly-hatched
game fish. These fish are then raised to a size large
enough to insure good survival when restocked into
lakes or streams. Many rearing ponds can be
drained to eliminate or reduce competing species
of fish and other aquatic organisms. A water
supply and control structure are usually included
to maintain water levels during the rearing period.

Fishing Lakes

Fishing lakes are generally those which do not
become depleted of oxygen during winter. When
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St. Croix
State Park

HABITAT AREAS

- Trout stream

- Fish Rearing Pond

- Wildlife Management Area
Deer Yard

- Duck Ponds

- Upland Game Birds
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7 - County Game Refuge
Sand Hill Crane Area
Fishing Lake
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Chengwatana
State Forest

HABITAT AREAS

- Trout stream

- Fish Rearing Pond

- Wildlife Management Area
- Deer Yard

Duck Ponds

- Upland Game Birds

- County Game Refuge

- Sand Hill Crane Area

- Fishing Lake
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properly managed, they are capable of providing
substantial public fishing if access is provided.

Sandhill Crane

The Sandhill Crane was once a common summer
resident of Minnesota’s prairie regions. Because of
loss of habitat, only several pair still nest in the
jack pine barrens along the St. Croix River. The
bird normally nests in wet marshlands or low
prairie areas.

St. Croix Wild River State Park - There are no
known habitat areas at this time.

St. Croix Wild River
State Park

HABITAT AREAS

1 - Trout stream 7 - County Game Refuge
2 - Fish Rearing Pond 8 - Sand Hill Crane Area
3 - Wildlife Management Area 9 - Fishing Lake

4 - Deer Yard

5 - Duck Ponds

6

- Upland Game Birds
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Historical &
......................................... Archaeological

Preservation and interpretation of historically
significant sites is as important to this management
plan as protection of natural elements.

Humans find their own past fascinating ‘and
revealing. Unfortunately, there is only sparse
e information available on the prehistoric and
historic sites in the Upper St. Croix area.

Four aboriginal burial mound sites, a few historic
towns and trading posts, and one French fort
known as Fort St. Croix have been located.
Existence of these sites is assurance that an
extensive archaeological survey would discover
many others.

Man occupied this region 6,000 years ago and
perhaps earlier. The river later became the home of
the Dakota and Chippewa Tribes and eventually a

8 trading and logging center for the French and
St. Croix ' : English.

State ForeSt Trading posts were first established on the river in

1784 and the first mission at Yellow Lake in 1833.

HISTORICAL - ARCHAEOLOGICAL Logging eventually became the dominant economic
base, continuing extensively for 80 years. The map

A - Archaeological Area indicates known prehistoric and historic sites. These

B - Historic Village sites, however, are only a few of the archaeological

C - Ferry Landing remains that exist in the valley.

D - Old Railroad Grade

E - Indian Cultural Site ’ These significant prehistoric and historic sites

F - Indian Mounds should be adequately investigated and, if necessary,

G - Old Milling Site maintained. But it is impossible to plan for such

H - Cemetery management without a comprehensive

I - Ghost Town archaeological survey which would pinpoint all

J - Fur Trading Post significant sites in the area.

K - Dam Site
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Archaeological Area
Historic Village
Ferry Landing

Old Railroad Grade
Indian Cultural Site
Indian Mounds

Oid Mill Site
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Ghost Town

Fur Trading Post
Dam Site
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Chengwatana
State Forest

HISTORICAL - ARCHAEOLOGICAL

- Archaeological Area
Historic Village
Ferry Landing

- Old Railroad Grade
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Indian Cultural Site
Indian Mounds

- Old Mill Site

- Cemetery

- Ghost Town
Fur Trading Post
Dam Site




St. Croix Wild River
State Park

HISTORICAL - ARCHAEOLOGICAL

AR—TIToOomMmmuoOm>

- Archaeological Area
- Historic Village

- Ferry Landing

- Old Railroad Grade
- Indian Cultural Site
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St. Croix
State Forest

RECREATION

Private access
Public access
Canoe campsite
Public campground
Private group camp
Public group camp
Picnic Area
Swimming Beach
Trail center
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Ski area
Trails

- Multiple Use

- Cross country ski
- Hiking '
Nature

- Horse

- Snowmobile
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Recreation

Major recreational use of the St. Croix region is
confined to spring, summer, and fall, although
winter-oriented sports are gaining in popularity.
Fishing is heavy during the spring season while
summer and fall seasons include a greater diversity
of recreational activities.

A variety of game species make the region very
popular during hunting seasons. Much of the region
is covered with brush and second growth timber
where deer, small game and upland game birds are
common. An abundance of lakes and marshes
provide good waterfow! hunting.

The river is especially adaptable to float trips by
canoe or other craft for one-day excursions or
overnight camping trips. Camping constitutes a
supporting activity for canoeing and rafting.
Motorboat users are primarily fishermen in local
waters. Fishing access trails exist along portions of
the river and are generally associated with existing
road access points. The region has good
smallmouth bass fishing and fair trout fishing.

Although the St. Croix area is predominantly rural,
the agricultural yield is low. Many area residents
have developed recreational facilities to attract
tourists and vacation trade for supplemental
income. Camps, hotels, and resort cabins cater to
vacationists, including such activities as swimming,
boating, canoeing and fishing.

The state-owned facilities supplement private
recreation enterprise. St. Croix State Park provides
the most modern facilities and caters to more
recreation activities than all others. Activities
include: tourist camping, picnicking, swimming,



EIEY)
30 33
33 393

)
33

St. Croix
State Park

RECREATION

- Private access

- Public access

- Canoe campsite
Public campground
- Private group camp
- Public group camp
- Picnic Area

- Swimming Beach

- Trail center

—TIOMMOO®>

J -

Ski area
Trails

- Multiple Use

- Cross country ski
- Hiking

Nature

- Horse

- Snowmobile

1
3 3 33 3
H 3 3 a3 3
3 w8 3 3
3 n 13 3 3
3 1 13 33
H 1 1 E
3 u 1 a3
3 u o 33
3 1o 3 3
3 mun 41 B 3
3 1 1 3.2
3 11 23
i 1o 03
1 11193 33
1 3 33, 33
i 3 33 333
1 It 3 3 23
1 13 3 B 33
unn u 13 3 a 33
1 mun u 3 3 EEEE)
33 1 1 no3 FrE 33
1 v 13
1 n £ FRE )
1 i 233 amn 3
1 ) a1 enunnnn 333
1 1 3 1 1 2
1 i 3 1 1
1 i 6o86811 1 1
f N 1339 1 1
1 11 s 1 1
1 in 66 ne oy E
ba2333333323333231 no e 1 are
30 6 3t
EIY [
EI 6
l L
1 1 s o1
1 1n 6 1
1 s 8 1
1on & 1 0 1
1 53 11 68 1
1PIn3 5 1113 66 1
13 B33 s 1
111 138666666656611111111111111111438 1
1w 1 n N E) a611 1
1n 1 o uun u ¢ 3 U u
v s s It 1 - 303 s uun
un 1 s 66 mu L 0 3 308 1
m 1, 117 seseseesns T s $o66666586861233 33238
81 y . v s 668 1 88666686 33330000
56 1 0 sasss 1 666 B FEEEEEY 00D 60D
66 o 861 6686568665660 4666666 0 00000033
€ B o881 h ss6665u68 66 900333
O 6 eses 1 1 0 3333333
0 666 bess & 0 i 1 i 0
[ s 666 1 1 1 0 3
. 1ie 66 86 obess 1 1 H 0 3
Cary 6 sssse 1 i 1 868 233
s 5 m ut 1 e 0 33333338
o g nnnang 8 ss806 33:
P B 86 e 6833FF 3333
1 s 66 1 39 3
i 68 1 3 31
y T 5 1 33
11 1 & 66 1 2233 )
1 i 0 1 11111111318 es
11 1 s 1 1 T eanas
11 B 68 naunuunnnm 3 areenns
11 1 6 v 3
11 6 I 3
¥ 1 0 i 3
14 is 1 333333 3
11 1 1 333 3333333
1 1A 1
11 1e 1 ess
11 1 e B oo
11 e uf w1
1 L u moo
[ 1 33)
1 s n EERETER)
EERRTTTITY 3 3
nore 3 a1 eeen aver
118 30 33 eseresversesseseer
11 3 sesersasesresaessers
R 3333 3 enesesarssesess
PSS 3 . ereesvern
11 s 1 Fra 3 sesseesvecresssanese
11 s 1 FRFF33) 33 seserersacasirecerrnes
i oanees 1 3 33
P 3333 33333
1 [ESEEN 213 s 333333 33
L s PRENNECEEL T ) 3 eswen
= Leessnsecesostes 33 332203
h 33 3

-95 -



_96-

C—IOMMUOm>

Chengwatana
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RECREATION

1

Private access
Public access
Canoe campsite
Public campground
Private group camp
Public group camp
Picnic area
Swimming beach
Trail center

Ski area

Trails

- Multiple Use

- Cross country ski
- Hiking

Nature

Horse

- Snowmobile

OO DRWN =




stream fishing, bicycling, hiking, horseback riding,
canoeing, nature study and organized group
camping. Winter activities include snowmobiling,
snow-shoeing, cross-country skiing and sledding.

The state forests provide family camping areas,
hunting, lake and stream fishing, hiking, and
picnicking. Winter activities are similar to those
available in the park. Rock Wildlife Management
Area’s greatest asset is nature interpretation,
wildlife production and hunting.

....................

St. Croix Wild River
State Park

RECREATION

Private access
Public access
Canoe campsite
Public campground
Private group camp
Public group camp
Picnic Area
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Trail center
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Composite
Maps

Computer composite maps were used in the overall
design approach for the Upper St. Croix resource
management plan. They will be used in the future
for detailed planning and research. These
composite maps, previously mentioned on
page 13 , assist in locating the most favorable sites
for a particular management project or recreational
facility. Only a few composite maps will be
illustrated in this booklet to give the reader an idea
of their value in design and management processes.

The following composite maps have a definition of
the facility or site desired, and an explanation of
the formula and specific factors considered. It
must be remembered that the lightest tones on the
composite maps are the best locations for a desired
facility; the darkest are the least desirable.

All composite maps have been evaluated only in
relation to the Upper St. Croix Study Area.
Therefore, lighter-colored locations are those most
favorable and may not be the most ideal site but
are the best within the study area.

Family
Campground

Composite
Map

Definition:

Campground accessible by vehicle and
containing numerous campsites or camping
spurs for tent or trailer camping. Utilities to
consist of water source, toilet facilities, picnic
tables, fire rings, and waste receptacles.

Factors considered by order of importance:

Soils - Considered for stability (bearing and
carrying capacity) regarding esthetic
enhancement.

Slope - The overall camping: area should be
level to nearly level for tent sites and spurs for
trailer parking sites.

Slope Orientation - Considered for protection
from wind, and to obtain the most desirable
sun exposure.

Water Table - A deep water table is needed to
protect against flooding, wet site conditions
and pollution. Also important for acquiring a
water supply of sufficient quality and volume
for public use.

Permeability - The ability of a soil to conduct
or reject the movement of water through its
saturated body. This relates to surface and
sub-surface site drainage.

Overstory Vegetation - Considered for the
protection it affords from the natural elements
and esthetic values (spatial enclosure, texture,
etc.).

.08 -
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St. Croix
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Chengwatana
State Forest

Family Campground




map to determine site locations relative to surface
water features.
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Formula:

Family Campground = 7(soils) + 5(slope)
+ 3(slope  orientation) + 3(water table)
+ 3(permeability) + 1(transportation)

+ 6(overstory  vegetation) + 3(overstory . - -
size-density) + 3(understory  vegetation) St_ Cr0|x Wl Id R|ver
+ 3(understory size-density)

-1 (historical - archaeological) + 1(habitat). State Park

Family Campground
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Picnic Area

Composite
Map

Definition:

A passive form of recreation directed toward
the peaceful and natural amenities of the
environment. Picnic grounds should
interrelate with other recreation facilities such
as hiking trails, swimming beaches, etc.

Factors considered by order of importance:

Soils - Necessary in determining the use impact
or carrying capacity of a site, in relation to
erosion, runoff, compaction, etc.

Slope - Level or nearly level area needed to
support picnic facilities - tables, fire rings, etc.,
but should have some topographic relief for
esthetic enhancement.

Slope Orientation - Considered for protection
from wind, and most desirable sun exposure
during the various periods of a day.

Transportation - Positive value for easy access.
Scenic drive preferred for esthetic and passive
qualities.

Water Table - Important in acquiring a water
source of sufficient volume for public use. A
deep water table for protection against
pollution and wet site conditions.

Overstory Vegetation - Considered for its
protection against the natural elements and its
esthetic values.

Overstory Size-Density - Affording protection
yet having spatial qualities conducive to picnic
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area development and operation with future
maturity and regeneration requirements
considered.

Overstory Age and Site Condition - Considered
for esthetic value in relation to the structural
characteristics of a tree.

Understory Vegetation - Considered for its
ability to protect other environmental factors
such as soils, micro climate flora and fauna;
and its esthetic values in relation to spatial
enclosure and character. '

Permeability - The ability of a soil to conduct
or reject the movement of water through its
saturated body. This relates to the surface and
subsurface drainage of the site.

Habitat - Habitat is a positive factor in locating
picnic areas because it allows for wildlife
interpretation.  Specified habitat areas,
however, such as deer yards and sand hill crane
nesting areas, should be avoided.

Historical - Archaeological Sites - Picnic areas
should not be located on a historical or
archaeological site in order to protect the site
from picnic area construction that may
destroy the very existence of the site. Thus,
interpretation of historical and archaeological
‘sites should be considered when locating
picnic areas.

Surficial hydrology will be considered by placing a
clear acetate overlay over the composite printout
map to determine site locations relative to surface
water features.
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Formula:
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Picnic Area - 8(soils) + 8(slope) + b5(slope
orientation) + 2(transportation) + 2(water
tables) + 5(overstory vegetation)
+ b(understory  vegetation)  + 3(overstory
size-density) + 3(overstory age) + 3(understory
size-density) + 2(permeability) + 2(habitat
areas) - 2(archaeological - historical).

Snowmobile
Trail

Composite
Map

Definition:

A trail for the active sport of snowmobiling. it
should be constructed where snowmobiles will
have little or no environmental impact. It
should have variety in vegetation and slope to
create excitement and interest. |f possible and
desirable, the snowmobile trail should
inter-connect with other recreational facilities
such as winter campgrounds, picnic areas, etc.

Factors considered by order of importance:

Slope - A flat or medium slope should be used
to prevent soil erosion. However, the slope of
the trail should vary to create interest.

Transportation - Considered as a positive
value for snowmobiling. Roads give easy
“access and low use roads can possibly be used
as trails.

Overstory Size-Density - Density affects
accessibility and environmental impact.

Understory Size-Density - Density affects
accessibility and environmental impact.

Recreation Areas - Sometimes it is beneficial
to have snowmobile trails inter-connect with
other recreation facilities, winter camping,
picnicking, etc.

Habitat Areas - Snowmobiles may have a
negative impact on wildlife concentrations
and should be kept away from these areas.



Historical - Archaeological Sites - These sites
could be very interesting to the snowmobiler.
However, if there is a chance that
snowmobiling will have any detrimental effect
on the site, it should be left undisturbed.

Surfical hydrology will be considered by placing a
clear acetate overlay over the composite map to
determine trail corridor relative to surface water
features.

Formula:

Snowmobile Trail = 10(slope) +
8(transportation + 5(density over vegetation +
5(density under vegetation) + 2(recreation) +
2(habitat) + 2(historical).
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Hiking Trail | |

Composite
Map

69900
o200, 430005030000009001 11

- e e anad000000
L o00uesaeassesssassrogressrresono0000000

210810080000,

Definition:

A very natural and passive trail allowing the
user an opportunity to experience nature in
its entirety. The trail should present variety in
both vegetation and slope to create
excitement and interest. If possible, these
trails should interconnect with other
recreational facilities and
historical-archaeological areas.

0500082+
1006660600009,

ssuEn 4100, 440000
s 5..00000000. 1+

.00
600060050500+
+e012,0000
500

90-
0004 ¥8420000000900000:

Factors considered by order of importance:

Soils - Soils are important for trail
construction and determine environmental

impact from erosion, etc. , St. Croix
Slope - A flat or medium slope is most State Forest |

desirable for a hiking trail to reduce erosion.
A higher slope could be considered, but not at

the expense of the environment. Hiking Trail

Transportation - Considered as a negative
value because it interrupts the natural serenity
of a hiking trail.

Recreation Area - It is sometimes beneficial to
have these trails inter-connect with other
recreational facilities, picnic areas, primitive
campgrounds, etc. f

Habitat Areas - The hiker should be given
maximum opportunity to experience nature.

Historical & Archaeological Area - The trail
user should again be given maximum
opportunity to experience these areas of ?
interest. 1,
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Surficial hydrology will be considered by placing a
clear acetate overlay over the composite map to
determine site locations relative to surface water
features. Also, variation maps of vegetation should
be used to determine vegetation variety for the
trail corridor.

Formula:
Hiking Trails = 8(soils) + 6(slope) + 4(water

tables) + 4(transportation) + 2(recreation) +
2(habitat) + 2{historical).




Primitive
Campsite

Composite
Map
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Definition:

A campground that allows the camper to i
experience nature in its entirety. The fféfféiffff:“i
primitive campground consists of individual

remote campsites accessible only by foot or
canoe. Facilities include: hand pump for
water, wilderness pit toilet, fire rings, and tent
pads. » S

XRXTERIIXTIXIIR IR e,

Factors considered by order of importance:

Soils - Necessary in determining the use
impact or carrying capacity of a site in
relation to erosion, runoff, compaction, etc.

Slope - Terrain may be gently rolling but level St' Cr0|x
to nearly level areas must exist for tent pad State Forest

sites.
Slope Orientation - Considered for protection Primitive Campsite
from wind and for most desirable sun
exposure.

Overstory Vegetation - Considered for
protection against natural elements and its
esthetic values in relation to spatial enclosure
and character (texture qualities, etc.). i

Understory Vegetation - Considered for its
ability to protect other environmental factors,
such as soils, micro-climate flora and fauna;
and its esthetic values in relation to spatial
enclosure and character (texture qualities).

Water Table - A deep water table is needed to
protect against flooding and pollution of the
water source.
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Transportation - Considered a detriment
regarding noise, smell, and visual impact
(distractions).

Historical - Archaeological Sites - Primitive
campsites should not be located directly on a
historical or archaeological site, but may be
located in close proximity to facilitate
interpretation.

Habitat - Habitat is a positive factor in
locating primitive campsites because it allows
for wildlife interpretation. Specified habitat
areas, however, such as deer yards and sand
hill crane nesting areas, should be avoided.

Surficial hydrology will be considered by placing a
clear acetate overlay over the composite printout
map to determine site locations relative to surface
water features.

Formula:

Primitive Campsite = 1(soils) + 1(slope} +
1(slope orientation) + 1(overstory vegetation)
+ 1(understory vegetation) + 1({water table) -
2(transportation) - 2(historical-archaeological)
+ 1({habitat).




Water Well

omposite
Map
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Definition:

A water well is a shaft or pipe that is dug or
drilled into unconsolidated soil or rock to
intercept underground aquifers. From this,
ground water can be pumped or bailed.

oo e
¥180000000, ' Y300 unw
YIvRENEYIYY, fog

0081

33Tra2288000
TTTARYETYO
20488818000

Factors considered by order of importance: o i

oo
1000
0000
000

Soils - Sandy gravelly soils usually produce
the highest yield of water/foot drawdown.

Water Table - Lower construction cost if
water table is near the surface though
pollution potential increases.

St. Croix
Permeability - Higher permeability - higher
viel, o PR R State Forest

Slope - Well located upslope to eliminate any Water Well
possible pollution.

Surficial Hydrology - Dry site necessary to
prevent pollution. :

Formula:

Water Well = b(soils) + b5(water table) +
3(permeability) + 1{slope) - 5{hydrology).
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Management &
Zoning Concept

Management of the Upper St. Croix River Valley
will be the regional administrator’s responsibility
under guidelines of the Commissioner of Natural
Resources. The administrator will determine how
to best utilize region personnel to achieve various
management objectives, including developments,
maintenance and enforcement procedures (Refer
to diagram 1).

To facilitate management of the Upper St. Croix
Valley, a zoning concept has been developed.
Categories or zones into which the area has been
divided have been determined by resource
capabilities. Eight zones have been established:

Zone | Developed Recreation Zone

Zone 1 Historical, Cultural Zone

Zone 111 Fisheries Zone

Zone IV Wildlife Habitat Zone

Zone V Natural Resource Zone (Dispersed Use)

Zone VI Scenic Preservation Zone

Zone Vi Primitive Zone - None were identified
in the Upper St. Croix Study Area

Zone Vil Scientific and Natural Zone

These zones were developed to accommodate all
land uses and serve as a standardized medium for
management activities. They are not exclusive of
each other, providing the secondary use is
compatible with primary objectives.

Zone | - Developed Recreation Zone

Physical Requirements - May have varied
topography, interesting flora and fauna within a
generally attractive natural or man-made setting
adaptable to providing a wide range of recreational
opportunities. Areas may range in size from a few
acres to large tracts of land.

Location - That portion of the unit best suited for
facility development and necessary buffer as
determined by topography, soils, vegetation, and
fand forms.

Activities - Intensive development for such uses as
camping, picnicking, fishing, various trail activities
and outdoor games.

Development-Includes, but is not limited to boat
access, parking areas, trails, picnic areas,
campgrounds, beaches, and other man-made
facilities which may vary in complexity.

General Management - Management shall be
explicitly for recreational uses. Forest management
should be directed toward maintaining and
improving the esthetic appearance of the area.
Game management should maintain species for the
visual enjoyment of the visitor.

Zone |l - Historical, Cultural Zone

Physical Requirements - Those sites associated with
the history, tradition or cultural heritage that merit
preservation or restoration.

Location - Location of historical features
establishes the site. These sites should be



surrounded by sufficient natural buffers to
minimize encroachment from other activities.

¢
Activities - Interpretation of historic or cultural
features.

Development - Activities should be limited to those
which will not detrimentally affect such
preservation and restoration of these sites. Access
to each area should be adequate with on-site
development limited to prevent overuse.
Development should not detract from historic or
cultural values.

General Management - Forest management
activities should maintain historic and cultural
values while insuring regeneration of native plant
species. Fish management should be limited to
maintaining and perpetuating existing fisheries.
Recreation development will be restricted to more
passive forms such as hiking trails, small picnic
areas and primitive campsites.

Zone I'II - Fisheries Zone

Physical Requirements - Water area with a
potential for intensive management in maintaining
or improving fish populations.

Location - Wherever the resource conditions are
amenable to improvements which can be
maintained efficiently. This zone will not only
contain lakes and streams but a sufficient buffer to
protect the resource as determined by vegetation,
topography, and land forms.

Activities - Fishing may occur in season or be
restricted as management dictates.

DIAGRAM 1

Water and

Commissioner
Department of Natural
Resources

@)er St. Croix River

Forestry
Personnel

Game
Personnel

Fisheries
Personnel

Management
of the
Upper St. Croix River
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Enforcement?
Personnel
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ZONING

‘ Developed Recreation Zone

All Trails Should Receive Recreational Zoning
For At Least 100 Feet On Both Sides Of
The Trail Or So‘ Determined By Vegetation
And Topography.
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Development - May include but is not limited to
impoundments, vegetative planting, beaver control,
stocking and stream bed improvements. Limited
public access should be provided. These areas are
designated for the purpose of intensified fish
production using highly specialized techniques.

General Management - Forest management will be
directed toward erosion control and plantings to
insure desired degree of shade to maintain stream
temperatures. Wildlife habitat projects which are
not detrimental to fisheries activities will be
permitted. Beaver control for designated trout
water is desirable.

Fisheries technology will be employed to maintain
the quality of trout streams and warm water areas.
Recreational development will be restricted
primarily to foot trails for fishermen and limited
primitive campsites.

Zone |V - Wildlife Habitat Zones

Physical Requirements - Areas desirable for
maintaining or improving wildlife habitat and
populations.

Location - Priority in management should be
directed to areas with the greatest potential in
perpetuating wildlife numbers.

Activities - Game species may be harvested during
hunting seasons or protected as management
dictates.

Development - May include but is not limited to
impoundments, controlled burns, clearing, and
vegetative planting and development of accesses for
hunters.
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Chengwatana
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General Management - Forest management shall
promote and regulate timber harvesting which
results in a greater edge affect, irregular cutting
patterns,regeneration of desired browse species and
a greater variety in over-all vegetative cover.
Wildlife management will optimize game
populations for the hunter and non-hunter.
Recreational activities will be limited to hiking
trails and multiple-use trails where they currently
exist. Efforts should be made to phase out
multiple-use trails in the future.

Zone V - Natural Resources Zone (Dispersed Use)

Physical Requirements - Any type of land form or
vegetative cover.

Location - Wherever the resources exist.

Primary objective is multiple use
management - timber production, watershed
protection, wildlife production, mining, and
dispersed use activities such as hunting, fishing,
hiking, nature study, etc. Users will be encouraged
to enjoy resources “‘as is’’ in this zone.

Activities -

Development - Access roads, trails, minimum
sanitary facilities and primitive camping, if
necessary.

General Management - Timber harvest and
production is the primary objective with
consideration given to other multiple uses such as
watershed protection, fish and wildlife
management, mining and recreational uses.
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Zone VI - Scenic Preservation Zone

Physical Requirements Natural features that merit
special attention and care through management to
insure their preservation.

Location - Any place where such features are
found. Could include but not limited to river
corridors, trail corridors, lakeshore areas, scenic
vista lands, or other areas where management is
necessary to protect esthetics.

Activities Kinds and intensity of use are limited to
enjoyment and study of the natural amenities.

Development - Limited to minimum management
required for public health and safety while
maintaining natural esthetics.

General Management - Forest management will be
limited to maintaining or improving esthetics.
Game management will be directed at maintaining
and perpetuating wildlife populations for the
visitor's enjoyment. Normal fish management
practices should be applied to this area.

Zone VIl - Primitive Zone

Physical Requirements - Extensive natural, wild
and undeveloped natural amenities far removed
from the sights, sounds, and smells of civilization.
The natural environment must not be disturbed by
commercial utilization. Development must be kept
to the minimum necessary for public health and
safety. Area must be large enough and located so as
to provide the user with a “wilderness experience.”

Location - Generally, an area remote from

population centers and roads.

Activities - Hiking and camping without
mechanized transportation, permanent shelter or
other automated conveniences.

Development No development of public roads,
permanent habitations or recreation facilities
except hiking trails.

General Management - Forest management will be
limited to fire control and disease prevention.
Management will be directed at increasing fish and
wildlife populations.

Zone VIl - Scientific and Natural Zone

Physical Requirements - Outstanding natural
features having particular ecological, geological,
physiographic, paleontologic, and/or scientific
value, which need special protection to insure
preservation.

Location - Wherever such features are found. May
be within a larger administrative unit.

Activities - Activities will be limited to those which
permit viewing and studying of natural features, so
far as is compatible with preserving the features
and maintaining a natural setting.

Development - Generally, no developments will be
permitted; however, other uses may be allowed
with special permission such as nature study and
interpretation. Facilities necessary to accomodate
visitors should be located outside of, or on the
perimeter of the designated area.



General Management - All management practices
will be restricted to protecting the areas natural life
cycle. Absolutely no activities will be permitted
that may alter or have any affect on natural
characteristics unless authorized by the
Commissioner of Natural Resources.
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Wildlife
Management Plan

Proposed wildlife habitat projects are oriented
primarily toward larger mammals and birds;
primarily the White-Tailed Deer and Ruffed
Grouse. However, songbirds, reptiles and other
wildlife species will benefit from such programs.

Proposal

Forest openings are extremely important to
wildlife in addition to enhancing esthetics of a
forest. Many openings, whether in a sod condition
or low brush, provide different types of living
space and necessary elements in the life cycles of
most animals.

Small openings in the forest canopy are
created by timber sales, clear-cutting, dozing,
shearing or crushing in primarily aspen type
forests. Some openings will be maintained or
managed as grass clearings. Others will be allowed
to revert to brush and trees to provide a
continuous change and variety in tree and
undergrowth species age and composition.

Hunting will continue and possibly be
expanded where it will not conflict with other
forms of recreation. Hunting will not conflict with
other outdoor activities except possibly during the
November firearms deer season. Hunting accidents,
it should be noted, usually involve injuries to
people in a common party. Most concern about
hunting injuries results from fear rather than fact.

Description of Environment
Forest management will be primarily

concerned with the aspen forest complex because
of its pioneer characteristics and its value to



wildlife. Aspen stands 40 to 60 years of age have
lost much of their value for timber and are not
merchantable. In addition, they only provide living
space and food for a fraction of the wildlife which
could exist in a younger forest of similar size.

Ideally, a forest should contain a mixture of
trees with all age groups and species. Variety is
esthetically pleasing, provides living space for more
wildlife and it prevents spreading of forest diseases
that are typical or large monotypes of forest
growth. Forest lands managed in this fashion will
provide living space for all wildlife from the tiny
Ovenbird to the Bald Eagle or the Meadow Mouse
to the White-Tailed Deer.

Environmental Impact of Proposed Action

Clearing or logging projects result in an
immediate loss in forest esthetics. These projects
are beneficial to wildlife and to the forest itself.
Logging usually takes place in winter or fall, long
after birds and mammals have nested and raised
their young. Cutover areas provide many new food
sources for wildlife such as rabbits, deer and
grouse. Normally, fire provides the same results,
but it has been suppressed and as a consequence,
these natural changes have not taken place.
Controlled burning is a valuable and economical
tool that can benefit wildlife and stimulate
vegetative growth such as blueberries, wild
raspberry and many other plants.

Hunting is oriented toward species of wildlife
that can reproduce at high rates. Wildlife
populations are only as high as their natural habitat
(food and cover) will allow. Migrant species leave
when food sources are scarce or when cold weather

prevails. Resident wildlife that are prolific must
rely on available food and cover or be faced with
mass starvation or disease.

Hunting is a form of recreation that enables a
person to enjoy nature and to escape the pressures
of day-to-day living. Hunting of game species is not
damaging to wildlife because of restrictions placed
on hunters and the biological characteristics of
game species.

History of Wildlife

Wildlife populations along the St. Croix River
Basin prior to the arrival of white settlers were
sparce. Uplands were  characterized by
widely-spaced tall pines. Wildlife was not
abundant in these forests because food and cover
was in short supply. Following a period of heavy
logging, young succulent trees and shrubs emerged,
and wildlife flourished.

Pine County and the St. Croix River Valley
were known for their abundance of wildlife,
especially White-Tailed Deer. However, populations
slowly declined until a low was reached in the late
1960’s. Mature forests, lack of fire, severe winters,
and greater hunting pressure have resulted in a
decline of some resident wildlife species,
particularly deer.

The aging forest or ecological succession will

keep wildlife populations low unless trends are
reversed to increase wildlife numbers.

Wildlife Habitat Requirements

Wildlife habitat requirements vary from

species to species. Some animals search in the
shrub layer below or on the ground while others
search to the treetops for food. All wildlife are
dependent upon certain plant and animal
associations.

One of the most significant aspects in the life
of any animal is variety. Among the natural
variations are differences in the characteristics of
woodlands. Too often, openings or old farmland
areas have been converted to pine plantations or -
have been allowed to revert to wooded areas that
eventually lose their value to wildlife.

A forest which contains a good distribution of
forest openings, several tree types and different age
groups in a small area will attact and provide the
best habitat for most wildlife species. A monotype
is not pleasant to the human eye nor is it capable
of sustaining a variety of wildlife.

Forest Wildlife

Forest wildlife habitat improvement projects
are designed to create openings in areas of low
timber value and where habitat improvements are
desirable. Some projects are followed by a
controlled burn to release nutrients from the soil
and stimulate growth of shrubs and herbs which
provide food and cover for wildlife. Maintaining
these grass openings is also important.

Logging and shearing projects commonly
assist wildlife during a severe winter. Succulent tree
tops are made available to deer and rabbits by
cutting selected trees that have grown out of reach.
Where selected cutting occurs, new sources of food
and cover are provided in successive years.
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Roads are built to provide loggers access to
lands where timber is becoming over-mature and of
low value to wildlife. These roads also provide
access to people who hunt and others who enjoy
skiing, hiking or other forms of recreation.

Waterfowl and Other Wetland Wildlife

Waterfowl and other aquatic-oriented wildlife
benefit by the placement of impounding structures
in lowland areas. Flooded areas that provide a large
amount of edge or an irregular shoreline provide
valuable wildlife habitat. Water depths should
average less than three feet to allow for ample food
growth readily available to waterfowl. More
important for ducklings and shorebirds is water less
than one foot deep which contains large amounts
of emergent vegetation such as cattails or other tall
grasses.

Water cannot be impounded in most low-lying
areas of the St. Croix River area because existing
slopes would require very high, and thus
impractical, dams. In addition, soils containing bog
or peat materials are abundant in the St. Croix
area. This material floats when flooded, making
most sites impractical to develop.

Dugouts provide habitat similar to waterfowl
impoundments, but are not as desirable. Dugouts
are useful as breeding and mating sites for
waterfowl, but usually are not large enough to
provide food and protection to newly-hatched
broods.

Wildlife potholes are blasted only when no
other method of construction is available. Usually
a blasted hole in a marshy area has very steep

slopes, making vegetation establishment difficult.
All dugouts or blastouts should be placed in close
proximity to larger, permanent bodies of water
that provide additional food and cover.

Several other methods of improving
waterfowl habitat can be effective, including:

Placing wood duck nesting boxes within
one-half mile of good waterfow! areas.

Planting legumes and tall grasses in fields
surrounding wetlands.

This provides upland nesting areas for puddle
ducks such as mallards and teal.

Evaluation of Data

Basic data on overstory and understory
vegetation (cover types) was gathered and
interpreted for their potential in timber
production. Many cover types contain mixtures of
trees with groups of species too small in area to
measure or record. A tree stand vyielding few
board-feet per acre may not be ideal for a timber
management, but may provide valuable wildlife
habitat.

Understory elements such as water, soils,
micro-climate and slope are the primary factors
influencing species make-up of the overstory, or
canopy of trees. The kinds of plant and animal
species growing in and utilizing the forest is
determined by the type of overstory. (The
evaluation of data for particular wildlife species
will be discussed in association with particular
species.)



Deficiencies in the data include a lack of
identification of upland or lowland brush growing
in the understory or in marshes, and its density. It
is not known weather shrub species are
predominantly hazel or mountain maple. Further
studies should include this data, for it is necessary
for comprehensive evaluation of various wildlife
habitats.

The following is an attempt to evaluate
habitat conditions for several species of wildlife.
Much of the data is inadequate for wildlife study,
but it does provide a generalized view of existing
habitat characteristics.

Aspen-Conifer Relationships

The aspen-conifer relationships are intended
to show several important aspects of wildlife
habitat. Several gray tones of aspen are shown as
they relate to the age conditions of these stands. In
general, the older the stand (darker color), the less
value it has for songbirds and other wildlife. The
aspen community provides the greatest variety and
quantity of different species of brush. Other forest
types such as maple-basswood or jack pine contain
a limited shrub layer or a general lack of plant
variety. Thus they have a limited value for wildlife.

Some coniferous areas provide shelter during
the winter seasons. However, they normally do not
provide enough food sources within the stands to
support large species such as deer. Therefore, it is
the aspen-conifer relationship that is important.

White-Tailed Deer

Good deer habitat is normally beneficial to

other forest wildlife species such as black bear,
coyotes, gray and red fox, squirrels, racoon, many
warblers, sparrows, flycatchers, wrens, thrashers,
and numerous other birds and mammals.

Deer, as well as many other wildlife species,
find some of their best food sources in aspen
forests. Varieties in cover types do not have to be
limited to small areas. Deer migrate for miles to
wintering areas, though they normally spend most
of their time in small areas.

The formula used to evaluate deer habitat is:
Overstory vegetation size and density + age
+ understory vegetation + size and density + slope.

Cedar swamps, aspen forests, oak forests, and
upland brush areas are rated higher because of the
kinds of foods associated with these forest types.
Pole-size timber or lower density is rated higher
than large timber with higher densities because of
greater sunlight penetration and increased plant
growth. Understory brush and aspen is rated higher
and less emphasis is placed on understory conifers
than is the case with grouse. The 1 to 20 age
groups were rated highest. Slope orientation was
also considered.

Light tone symbols of dots and pluses show
locations of better year-around habitat. Clear areas
reflect south-facing slopes in conjunction with a
more desirable vegetative condition. Darkest areas
reflect the bottom-land hardwoods or less desirable
conditions, thus poorer habitat.

These maps show general habitat areas but it
must be stressed that other factors not available in
the original data should be considered. “’Edge’ can

partially be determined by noting the difference
between the various tones on the habitat maps.

Deer Yards

When deep snow begins to restrict their
movement, deer will concentrate in wintering areas
called yards. Such areas vary considerably in size
from year to year depending upon the number of
deer, severity of weather, and types of trees.
Usually a yard is located in a conifer area (either
upland or lowland) with a dense overstory so the
animals’” heat loss is minimal. During severe
winters, an ample food supply must be available
within or near the deer yard. Deer improvement
projects in many cases are designed to provide this
food source before starvation occurs.

Ruffed Grouse

This upland game bird requires a considerable
variety of vegetation within its habitat.

Extremely important in the life cycle of
Ruffed Grouse are aspen of different age classes,
alder lowlands, open understories and small
openings within a 40-acre area.

An aspen forest provides the best habitat and
the proper mixture of plant species for grouse. The
proper age aspen woods with some conifers in the
right proportion are ideal habitat conditions.

To evaluate the Ruffed Grouse habitat, the
formula used is: overstory site condition and
age + overstory vegetation + size and density +
understory vegetation + size and density (a
mathematical formula).
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Aspen 11 to 20 years old are most favorable
for grouse; trees over b0 years are least favorable.
Dense stands of pole timber sized aspen are given
the highest rating and large saw timber rated
lowest. Understory vegetation of sapling sizes and
low density are rated high.

The difference between light and dark tones
on the composite maps give a clue to ‘“‘edge”
effects that provide good habitat for grouse and
other wildlife. Of particular importance are aspen
edges next to older lowland stands. These areas
contain dense growth which provides an abundance
of food in the form of insects, berries and leaves.

Waterfowl Habitat

Information on waterfowl needs and
requirements is not available from the data
obtained; it therefore cannot be considered or
analyzed. Factors such as grass types, farmland
crops, water depth, and emergent/submerged
vegetation, therefore, cannot be evaluated.

Waterfow! Ponds and Marshes

Ponds are normally small bodies of water
usually bordered by some emergent vegetation. A
pond’s value to wildlife varies with the amount of
vegetation growing in and around it. More
vegetation usually means greater value. A good
waterfowl wetland is composed of extensive areas
of emergent vegetation in shallow water depths
with numerous small areas of open water for
waterfowl activity. Moreover, a wetland (pond or
lake) of this type abounds with many other forms
of wildlife.
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Marshes as classed in this report are usually
water-logged sedge or cattail areas containing little
or no open water. They do not provide waterfowl!
habitat, but do provide important sources of food
for many birds, rodents and other wildlife that are
dependent upon aquatic plants and insects.

ST. CROIX STATE FOREST
Introduction

Wildlife populations within St. Croix State
Forest have fluctuated in relation to habitat and
weather conditions. Populations have increased
following fires, but many wildlife species,
particularly deer, have decreased during severe
winters because of starvation or poor birth success
the following spring by animals in poor condition.

St. Croix State Forest is normally open to
deer hunting. Deer populations were high, but a
series of severe winters in the middle and late ‘60s
have reduced numbers drastically.

Ruffed Grouse populations reflect weather
and food conditions. Much of the aspen and good
grouse habitat areas are unaccessible by road.
As a result, many surplus birds have not been
harvested.

Aspen-Conifer Relationships

The map shows a moderate variety in aspen

age classes. In St. Croix State Forest 47 percent of

the aspen is 40 years or less while in St. Croix State

Park only 26 percent is of this age class. This shows
the effect of regeneration of aspen stands and the
beneficial efforts of timber harvests on forest
lands.

The acreage of aspen is not high compared to
other forest types. Though conifers are present,
they do not supply food requirements for
wintering deer. However, high deer populations
may develop in Jack Pine stands.

Several small White Cedar areas are present.
Normally Cedar is an excellent food source for
deer.

Deer Habitat

The map of general deer habitat shows a
variety of edges, different ages and timber types,
but the overall rating of habitat value is not high.
However, good habitat areas are evident as shown
by light shaded areas. Most of the clear areas
reflect younger aspen stands.

Ruffed Grouse

Grouse habitat is about average with only a
few good sites. However, very few areas are rated
poor.

Censusing projects to determine population
trends have not been made in St. Croix State
Forest, but it should contain bird numbers which
parallel population trends in other areas of the
state. It cannot be determined if populations are
above average.
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Recommended Wildlife Management

Forest wildlife habitat projects are underway
on state-owned lands in the forest. Commercial
timber sales should be the first method of
regenerating vegetation. Shearing or crushing trees
which have no commercial value or limited value to
wildlife may also be employed. Habitat projects are
designed to create openings necessary for most
wildlife species.

Openings should be about five acres in size.
Cutting of larger sites depends upon topography
and economics in constructing such openings.
Openings should be allowed to regenerate naturally
into brush and trees. Some openings should be
planted in permanent grasses and herbs.

An additional network of trails for general
recreational and hunting use should be
incorporated. These accesses are also essential to
timber harvests.

Ideally, the forest should be managed so that
45 to 60 percent of land area is deciduous,
shade-intolerant types, i.e. aspen, birch or oak. Of
this, 25 percent to 35 percent should be aspen, of
which 25 percent should be 10 years or younger.

Ten percent of the forest should be grass and
upland brush areas and five percent in sodded
grassy openings. Fifteen to 20 percent should be in
conifers to provide winter cover and interspersed
with the above combinations to provide maximum
edge effect. Edges between two distinct forest
types or openings are normally exposed to the sun.
Thus, more brush is created for shelter and food.
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Controlled burns should be incorporated
wherever possible to improve wildlife living space.

ST. CROIX STATE PARK
Introduction

A mature forest exists in the park. Many
stands of Jack Pine and aspen are older than 50
years. These areas are of low value to wildlife with
little or no regeneration to replace the mature
trees.

Food conditions in the park have been poor
for many vyears while deer populations were
extremely high. In 1945, the park was open to deer
hunting because the herd was destroying its own
habitat. That year, 76 deer per square mile were
taken, followed by 60 deer per square mile the
following year. Twenty to 30 deer per square mile
is considered the normal ‘‘carrying capacity’’ of
their habitat.

By 1945, two plants, New Jersey Tea and
Blood-Root, had been eliminated altogether by
deer. By 1949, only ten species of deer browse
comprised 62 percent of the food available. Willow
was the most important food plant. By 1966, only
four species made up 65 percent of the food
available. None were considered good deer foods.

Poor food conditions exist today, but the
deer herd apparently continues to increase.
Reproduction of new trees is limited and shrubs
have grown too tall. Most browse plants are of
poor quality or are considered starvation foods.

Blood samples of eight deer taken in the



spring of 1972 revealed that the animals are on an
extremely poor protein diet with low amounts of
magnesium. Magnesium is important for proper
fetal development. As a consequence, a high
mortality of fawns can be expected to continue for
many years.

The St. Croix Island Game Refuge is a series
of islands on the St. Croix River along the southern
boundary of the park. These lowland islands
contain floodplain vegetation which is not
conducive to most species of wildlife. In general,
this refuge is not assustmg wildlife populatlons
particularly deer.

Aspen-Conifer Relationships

The composite map shows the conifer

locations and the various age classes of aspen cover

types in St. Croix State Park.

Only about 100 acres of aspen is less than 20
years of age. This age group can provide excellent
habitat for most wildlife species. The almost
complete lack of this age group reflect the impact
great numbers of deer have on their habitat. There
has been a lack of natural fires that could
regenerate vegetative conditions which would
provide better food and shelter for wildlife of all

types.

Aspen stands exceeding 50 vyears, have
generally lost most of their value to wildlife.
However, because of overgrowth, all age groups of
aspen stands provide little food for wildlife.

There is a great vanety of aspen complexes in
the western portlon of the park. Here, the largest

oo s e
37000003% o -.-vm-mummmm-

e
-munuoouunivcmmmnm.....-vummumm
s0atreno. 0G0

2000
nuaunnunn 1000k ¥ ¥
0001430+ 40 +2000090:
muuxmmo. +200001

1ians

et Lo
eslo]

aWMa(«v.«nun.nu.-xun. .
TRt
. 000038 a0 1 TTETF IR IR 0N YR
v ...«..rmunnnu u-.nunn.nmnxntu oot

o< fae
QDA v e veserorris

e

neunu«-m QHansev=si
a0

00000 ¥ EXXXKXPITATOLIITENN L 57 s
sesotorrim e LT

u..a.mo.m ot
unl"mrunlnnqv.
-

tate Forest

‘G‘rgu;e_lHabyitat:

o
uu-m.-eunwu

it

A92+0=, Fr001

Srresss
Savayeanges rkree
nmnmu PR

ixrx o
xx uanln-u:vvqxuxxlua.‘ 4100
xx—"xnt»uo.luﬂouﬂ!ﬂrwln Ty 7 ¥RN0. uuﬂaununnu‘ .

n!x,u‘n"n“u—on
roori st o

ne i
mm.mmmu
P

1
adav: l.lxunxun.u«l
309302000007 100000 1 T KEEARRgS I

90,80 , 822
=008 T+ wssagan e
caota: ananse:: e

V0,641 Txaes o
LI et .u.m ot
100000! Lvye,000000%4

e 208864
Ie!lluluu.u.nn.oo

00000000000KRC0500¥ s YT

1000000000000000087 ¥ TA Y VY + <+
19%908 . s 10000+
00

- 140 -




-141-

populations of Ruffed Grouse occur along with an
abundance and variety of songbirds and other
wildlife. The east portion contains extensive
monotypes of vegetation which have a limited
variety of wildlife species, but have their own
unique forms.

The large Jack Pine area in the east-central
portion and the Norway Pine stand to the west
are yarding areas for wintering deer, because of the
shelter these conifers provide. The Jack Pine stand
is quite old and has little aspen growth within it.
The Norway Pine stand has a large amount of
associated aspen. However, the majority of trees in
these stands are over 50 years of age and are dying.
Pine stands do not regenerate in the absence of
fire.

White-Tailed Deer Habitat

St. Croix State Park contains high
concentrations of deer. But as mentioned earlier,
deer numbers at times have exceeded the carrying
capacity of their range.

Younger age groups of aspen provide good
habitat for deer, but such areas are few. Because
the map shows year-around habitat conditions, the
effect of deer on the understory quality and
quantity of browse species cannot be determined.
Areas can be noted where good habitat exists and
where habitat could be improved.

Ruffed Grouse Habitat

Populations of grouse within the park have
for years fluctuated in relation to other areas of
the county. Spring drumming counts have been

performed to compare the park’s grouse
populations with other areas. Lack of hunting has
resulted in a waste of a valuable recreational
source.

The clear areas on the map noted with dots
do provide good drumming sites for male birds.

Recommended Wildlife Management

Management of the deer herd in St. Croix
State Park is step number one. Deer should be
harvested to keep the population in line with the
carrying capacity of their range. Bows and arrow
and rifle hunting have been used previously and
have provided considerable amounts of recreation.
Harvesting should be performed annually or
bienially to insure stable, healthy populations.

Management of habitat should be the second
step. Efforts should be made toward improving
Ruffed Grouse and songbird populations, and this
will benefit deer in most cases.

Aspen stands should be modified to create
openings and brush areas and to rejuvenate aspen
growth. Five to ten-acre clearings should be made
in forest monotypes to provide ““edge’”’, more food
species, and openings that are esthetically pleasing.
These openings should not be planted to pine
seedlings but allowed to revert to natural! forest
types. Some openings should be planted to
herbaceous vegetation. Controlled burning is an
extremely useful tool and, where possible, should
be used to improve vegetative conditions.

As part of the recommended management,
north-south cuttings or shearings should be made
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St. Croix
State Park

Aspen - Conifer Relationship

Other Veg
& Water White Norway Spruce Jack
Areas Pine Pine Spruce Cedar Balsam Pine

Symbol Blank Areas W N S C F J
No. of Acres 19647 0 662 553 0 1 4088
% of Total Area 50.6% 0% 1.7% 1.4% 0% 0% 10.5%

Aspen
20-30 yrs. 30-40 yrs. 40-50 yrs. Over 50 yrs.

Symbol + 0 X 9 .
5487 7496 2732

No. of Acres 101 95
% of Total Area<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>