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Wildlife Of The Upper Great Lakes Region:
A Counity Profile

• dJanine Mo Benyus, R:ch R. Buech, and Mark D. Nelson

This publication describes the vAldli:fe com rnu-

nity in the upper Great Lakes region (fig. 1) in
graphic and tabular form. It displays the great
diversity of species in our region, and tells us
something about their needs and the ways they
relate to one another and to their habitats.

Land managers can use this information to
create better living conditions for Lake States
wildlife.

There is a great need for inlbrmational tools such
as this. As our appetite tbr land and natural
resources grows, we threaten to alter the condi-
tions that Lake States wildlife depend on for
survival. To understand the magnitude and
nature of our impact, we must first know what
kinds of wildlife species live in our region, and
what their habitat needs are. Second, we must

know how our activities will affect the quality of Figure 1.-- Geographic region covered by the

these habitats, and consequently, the well-being wildlife community profile.
of the wildlife community.

Making the connection between our actions and birds, mammals, reptiles, and amphibians with
wildlife welfare requires us to analyze large their associated habitats, thus providing more
amounts of information. We have tried to sire- specific information about wildlife in the upper

plify this process by displaying wildlife-habitat Great Lakes region. Both the chart_ and the
information in two forms in this publication: (1) matrix were generated from NORTI-tVqOODS, an

graphic charts, and (2) a species-habitat matrix, electronic data base that contains wildlife-habitat
The pie charts, bar charts, and histograms information compiled from seven National Forest
shown throughout this publication provide at-a- data bases.
glance views of trends and patterns in wildlife-
habitat relationships. The Lake States species- This publication and the data base behind it are
habitat matrix (Appendix) displays 389 species of unique in that they organize species-habitat

information on a regionwide scale. Up to this
point, individual National Forests worked with

J_ine M. Benyus is a Writer, Richard R. inventories that characterized only their Forest.
Buech is a Research Wildlife Biologist, and Mark They had no means of comparing their own
D. Nelson is a Wildlife Technician, North Central Forest with the rest of the upper Great Lakes
Forest .Experiment Station, St. Paul, Minnesota. region.



We have much to gain by looking beyond political like in 10, 15, or even 50 years, given a range of

boundaries and seeing the upper Great Lakes management scenarios. Once they determine
region as an ecosystem with common ecological how many acres and what types of habitat will be
characteristics and a shared history. The forces available, they can use the matrix to predict the
that helped shape this landscape (e.g., Native makeup of the wildlife community. Because the
American culture, the logging era, and the spread information is in a tabular format, it is easy to
of agriculture) changed not just a single Forest or make lists of all endangered, threatened, or
county, but an entire countryside. Today, land sensitive species, and then look at the habitats
management practices on private and public where they occur. If most of the species use a

lands continue to shape the ecosystem as a certain habitat, it may be logical to tocus protec- _,
whole. Fortunately, our growing knowledge of tion efforts on this habitat. In the same way, the

natural systems allows us to manage these lands matrix can help managers flag species that are
with more foresight than in the past. At the not very versatile and therefore sensitive to
same time, however, suburban sprawl, habitat change. These species may not be in danger
fragmentation, acid rain, and, possibly, global today, but if their habitats were somehow threat-
climate change are altering the Lake States ened, they could be in danger tomorrow.
landscape in unforeseen ways. This publication

is designed to help us predict how both planned The matrix can also help managers monitor
and unplanned habitat changes may affect changes in the wildlife community through time.
wildlife. Once aware, we can focus our efforts on Knowing what species to expect in certain habi-
protecting sensitive species and enhancing tats enables managers to spot problems early:
habitats for the entire community, when, for instance, habitats that once had a

diverse roster of wildlife species suddenly become
By developing analytical tools like this one, the less diverse.
Wildlife and Fish Habitat Management Research

work unit of the North Central Forest Experiment The matrix may also help people who are inter-
Station aims to help managers maintain or ested in encountering wildlife and learning more
increase diversity and viable populations of about their needs and preferences. Wildlife
wildlife, fish, and plants at desired ecological watchers, photographers, hunters, trappers, and
levels. Our research, like this data base and others can look up the species they want to see
matrix, has a regionwide focus, and then visit each of the habitats in which the

species is known to occur. If a species is known
Using the Lake States Matrix: On a dai|y basis, to specialize in only one or two habitats, the
land managers can use the matrix to predict how search is narrowed down even further. Con-

individual management activities might impact versely, users can look up the habitat they are
the wildlife community at a particular location, currently visiting, noting all the species in that
For instance, a wildlife biologist working on a column that they should be on the lookout for.
timber sale team could use the matrix to compile By customizing searches in this way. matrix
a list of species that might be adversely affected users can increase their chances of seeing ani-
by the removal of mature trees, as well as those mals.
that might benefit from the increase in regenera-

tion-stage habitat. This list could then be used Finally, the matrix can be used to create graphic

as a reference when conducting further field representations of data such as those presented ._
studies. Because all the species information is in in this publication.
a common format, land managers can consider
the needs of more than one species at a time, Usir\q the Graphic Profile: The charts on the

allowing them to design habitat projects that will tbllowing pages present a regional view of Lake
benefit diverse wildlife species. States wildlife, allowing managers to see how

their own community fits into a larger, intercon-

The matrix can be particularly useful in long- nected ecosystem. This broad view enables

term forest planning. Using simulation models, managers to generalize about I_ke States wild-
planners can postulate what a Forest will look life, uncovering trends or patterns that they



would miss in a more localized view of the world, data bases. Each data base contains baseline

These generalizations can show managers where information about the wildlife community on that
to direct habitat enhancement or protection Forest-- species names, the habitats they occur
efforts, and how to coordinate these projects on a in, their season of use, and their abundance.

regional scale. After we converted the inventories into data base
form, the wildlife biologists on each Forest

We chose to structure this information in a checked them for accuracy and updated them to

visual form because graphs can often illuminate reflect the most recent knowledge.
findings more clearly than numerical data sets
can. Once the data are transformed into a bar or The second step was to combine the information

a cur_e, we can easily make comparisons. It is from the seven Forests to create a new data base
when we begin to compare-- to see differences-- for the upper Great Lakes region, which we called

that we gain insights about the complexity of NORTHWOODS. We included all species that
wildlife and their varying needs, were present on at least one Forest, but disre-

garded some "accidental" species reported on
BUILDING THE DATA BASE some Forests. We used a majority scoring sys-

tem to determine whether species would be
The information in this publication was gleaned classified as present or absent in each habitat. If
from NORTHWOODS, the electronic data base 50 percent or more of the Forests where the
that we created while researching a book entitled species occurred considered the species present
'°Northwoods Wildlife: a Watcher's Guide to in a habitat, we marked it as present in
Habitats" (Benyus, Janine. 1989. NorthWord NORTHWOODS. The abundance rating tbr each
Press. Minocqua, WI. 453 p.). To create species refers to its abundance throughout the
NOKq'HWOODS, we first examined the wildlife- upper Great Lakes region. A species whose
habitat inventories that were being used on the natural range touches only a small comer of the
seven National Forests in northem Minnesota upper Great Lakes region may be common in
(Chippewa, Superior), Wisconsin (Chequamegon, that comer, but uncommon throughout the rest
Nicolet), and Michigan (Hiawatha, Ottawa, and of the region. In NORTHWOODS, therefore, the
Huron-Manistee)._ The raw data for these species would be listed as uncommon. Defini-
inventories were generated in much the same tions of the other categories used in
way on each Forest. A panel of experts from the NORTtlWOODS are listed below. These defini-
area drew up a wildlife species list for the Forest, tions also apply to the Lake States matrix (see
and then matched species with the habitats they Appendix), which was generated from the
use. These associations were based on direct NORTHWOODS data base.

field experience, a review of the literature, and
professional opinion. Although the resulting DEFINITIONS
inventories were somewhat subjective, they
represented the best estimates available. Class

The inventories for each Forest were stored in b = birds

different formats, ranging from pencil-and-paper m = mammals
tally sheets to elaborate electronic systems, h = herps (reptiles and amphibians)
Because we wanted to compare the seven inven-
tories, we converted them to a common format Habitats

and computerized them to create seven separate
Lake.--A body of permanent water more than 10

acres in size, and usually more than 6 feet

_Thefirst computerized wildlife-habitat inventory in deep. Includes beaches and mud fiats.
the Northeastern Region of the USDA Forest Service was

designed on the Chippewa National Forest and pub- Pond.-- A body of permanent water less than 10
lished in 1980. This data base was used as a model

for creating NORTHWOODS. For more information, see acres in size and usually less than 6 feet deep_
Mathisen, J.E. 1980. Wildlife Habitat Associations: A
data base. U.S. Department of Agriculture, Forest
Service, Chippewa National Forest. 1 I4 p.



River and stream.-A body of permanent flowing old, an overstory 30 or more feet tall, and a

water: includes open water, the bed, the banks, variable shrub and herbaceous layer. Charge-
and the vegetated areas along the banks, teristie species include aspens, birches, and

northern hardwoods (especially sugar maple).
Marsh.-A shallow basin with 6 inches to 3 feet Old stands with broken or uneve_ canopies

of standing water throughout much of the year. may have well-developed underlayers, downed
It is vegetated nearly shore-to-shore with logs, and standing snags with cavities.
herbaceous aquatic plants, persistent and

nonpersistent, including cattails, bulrushes, Young upland coniferous forest,--A 12- to 30-

pondweeds, water lilies, and witd rice. year-old tbrest densely populated v¢ith trees

that are 10 to 30 feet tall. In some places, the
Sedge meadow,--A saturated alkaline peatland shade is so intense that. shrubs and ground

covered mostly by sedges and led by minerals plants are sparse. More often,, these stands o
washing in from the surrounding lands. The will have a savanna appearance, with numer-

surlace is at or only slightly above the water ous small openings in terr,t.apting the tree covet-.
table. Open pools of water are common in age. Characteristic species inch_de jack pine
spring because of flooding, and oak in combination, and less Irequently,

red pine, white pine, white spruce, arid balsam
Shrub swamp.-A wetland thicket dominated by fir.

10- to 15,-fbot-tall alder and wqtllow shrubs, and

underlain with wet muck soil. There are often Mature upland coniferous forest.-A closed-

streams trickling through the swamp, and it is canopy forest with trees older than 30 years, an
occasionally flooded, overstory taller than 30 feet, and a sparse

shrub and herbaceous layer. Old stands with
Bog.-A mat of wet, nutrient-poor, acidic peat uneven or broken canopies may have well-

topped with sphagnum moss and ericaceous developed underlayers. Characteristic species
plants and shrubs. A bog is a closed system, include balsam fir, usually in combination with
with no streams feeding in or out. Often, a white spruce, and red pine, white pine, and
dark pool of stagnant water will be in the jack pine.
center.

Young upland mixed forest.- A 12- to g0-year,-
Small grass opening.--An upland opening 1 to 3 old forest with closely spaced, pole-sized trees

acres in size, covered by a layer of permanent that are 10- to 30-feet tall, and a variable

sod and containing tiew or no trees, shrub and herbaceous layer. These stands
may include jack pine, red pine, or white pine

Large field,-An upland opening larger than 3 in combination with deciduous species such as

acres, covered by a permanent layer of sod and paper birch and red oak.
containing t_w or no trees.

Mature upland mixed forest.-A mixture of
Shrub-sapling opening.-An upland opening deciduous and coniferous trees growing to-

with a dense shrub layer and a well-developed gether, with trees older than 30 years, an
herbaceous layer. This is a regenerating forest, overstory more than 30 feet tall, and a variable
coming in 3 to 12 years after logging, fire, or shrub and herbaceous layer. Old stands with
other disturbance, broken or uneven canopies may have well- o

developed underlayers, downed logs, and
Young upland deciduous forest.-A 12- to 30- standing snags with cavities. Characteristic

year-old forest with closely spaced, pole-sized species include white spruce, balsam fir, red

trees 10 to 30 or more feet tail, and a variable pine, white pine, jack pine, sugar maple.
shrub and herbaceous layer. Aspen, birch, eastern hemlock, paper birch, and American
noilhern hardwoods, and oaks are found in beech.
various combinations, with few or no conifers.

Semi-open lowland coniferous forest.-. A bog
Mature upland deciduous forest.-A closed- that has begun to fill in with scattered clumps

canopy forest with trees more than 30 years of tamaracks and black spruces, usually less

II



than 20 feet tall. The surface is carpeted with habitat requirements, or other factors. Usually

a dense, low-lying layer of ericaceous shrubs, more difficult to find because there are fewer
sphagnum moss, and wildflowers. It is often individuals per acre.
wet because the surface is at or close to the

water table. Occasional (o) = may not occur every year, but
because of proximity to their regular range,

Closed-canopy lowland coniferous forest.-A individuals can be expected to wander in[o the
dense forest of closely spaced trees up to 60 region during some years, e.g., at intervals
feet high, growing atop an unstable carpet of during periods of severe weather or food short-
mosses. The shrub layer is usually sparse due ages.
to the heavy shade. Characteristic species
include black spruce, tamarack, northern Blank - not present on Forest.
white-cedar, and balsam fir.

Season of Use

Young lowland deciduous forest.-A 12- to 30-
year-old forest with pole-sized trees 10 to 30 P = permanent year-round resident
feet tall and a variable shrub and herbaceous S -- summer resident (breeding)

layer. The soil is muck or peat and may be M = migrant (present spring and fall)
covered with water during parts of the year. W = winter resident
Characteristic species include black ash, red
maple, balsam poplar, and speckled alder. Status

Mature lowland deciduous forest.- Closed- Federal Status: U.S. Department of Interior Fish

canopy forest with trees older than 30 years, an and Wildlife Service (USFWS) 2

overst_ry taller than 30 feet, and a variable
shrub and herbaceous layer. The soil is muck E = Federally Endangered: Any species that is in
or peat and may be covered with water during danger of extinction throughout all or a signifi-

parts of the year. Typically, a stream or river cant portion of its range.
runs through the forest. Characteristic species _'
include red maple, black ash, and a few Ameri- T = Federally Threatened: Any species that is
can elms. likely to become an endangered species within

the foreseeable future throughout all or a signifi-
Note: Definitions adapted from: Benyus, Janine. cant portion of its range.
1989. Northwoods Wildlife: A Watcher's Guide to

Habitats. Minoqua, WI: Northword Press. 453 p. R = Under Review:' now being studied to see
whether the species should be listed. USFWS C 1

Forest Name and C2 species.

Chippewa National Forest No classification (blank) = indicates tha_t species
Superior National Forest does not have an official status as either endan-
Chequamegon National Forest gered, threatened, or under review on USFWS
Nicolet National Forest list.
Ottawa National Forest

Hiawatha National Forest Versatility
Huron-Manistee National Forests

The versatility score for each species is simply
Abundance the total number of habitats that it uses. The

more habitats that a species uses, the more
Common (c) = present in good numbers in suit-

able habitats. Individuals or sign can usually be

seen if you know where to look. 20ffice of the Federal Register. 1991. Department of
the Interior Fish and Wildlife Service. Endangered and

Uncommon (u) = present, but in lower numbers threatened... Federal Register. 56(215): 56882-56900.
due to range limits, large home ranges, specific



versatile it is; the fewer habitats it uses, the less Mature upland Coniferous Forests
versatile it is. The # sign indicates that 10 or coniferous Young upland coniferous
more habitats are used by the species. Young upland Mature upland coniferous

mixed Semi-open lowland conifer
CREATING THE GRAPHICS Mature upland Closed-canopy lowland

mixed conifer

By querying the computerized version of Semi-open
NORTHWOODS, we generated a series of numeri- lowland conifer Mixed Forests
cal answers to questions such as "What propor- Closed-canopy Young upland mixed
tion of total species are migrants?" We then lowland conifer Mature upland mixed
converted these answers into graphics. This is Young lowland _
one example of how the data base might be used; deciduous Upland Forests
many other questions could be asked to reveal a Mature lowland Young upland deciduous _o
whole new set of findings about our wildlife deciduous Mature upland deciduous
community. Young upland coniferous

Mature upland coniferous
For the most part, the terms used in the graphics Young upland mixed
are identical to those used in the data base. One Mature upland mixed
exception is the "habitat groups," a designation

created specifically for the graphics portion of A PROFILE OF THE LAKE STATES WILDLIFE
this publication. To simplify comparisons of COMMUNITY
habitat use, we grouped the 20 habitats into
broad categories such as wetlands, forests, When we step back and take a large-scale view of
openings, and aquatic types. Below, in bold type, Lake States wildlife, we see that the 389 species
are the groupings and the habitats that make up in our region form a single assemblage with a
each group, distinct character. Birds dominate this group by

an overwhelming margin (fig. 2), comprising
Habitat Groupings nearly three-fourths of all species. Mammals and

herps (reptiles and amphibians) comprise the

Aquatic Lowland Forests remaining one-fourth. In figure 3, you can see
Lake Semi-open lowland conifer that only about one-third of all species remain in
Pond Closed-canopy lowland the area year-round; 40 percent of them are
River conifer summer-only residents, leaving for warmer

Young lowland deciduous climates when the temperatures drop and food
Wetlands Mature lowland deciduous supplies dwindle. Visitors such as migrants (22

Marsh percent) and winter residents (3 percent) are also

Sedge meadow Young Forests in the area only a few weeks or months out of
Shrub swamp Young upland deciduous every year.
Bog Young upland coniferous

Young upland mixed Most of the species listed in NORTHWOODS
Openings Young lowland deciduous occur in all seven National Forests, but some are

Small grass unique to a particular locale. To highlight differ-
opening Mature Forests ences among the Forests, we shaded the bars in

Large field Mature upland deciduous figure 4 to represent the unique species on each °

Shrub-sapling Mature upland coniferous Forest and arranged the Forests geographically
opening Mature upland mixed (left to right) from west to east. Although the

Mature lowland deciduous actual number of unique species is small, the _

Forests Chippewa and the Huron-Manistee have the

Young upland Deciduous Forests greatest share of these species perhaps because
deciduous Young upland deciduous these Forests are on the eastern and

Mature upland Mature upland deciduous westernmost fringes of the area.
deciduous Young lowland deciduous

Young upland Mature lowland deciduous
coniferous
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[] Mammals [] Summer

[] Winter

Figure 3.-- Species by season of use. Percent of

Figure 2.-- Species by class. Percent of total total species that are migrants, permanent

species that are birds, herps (reptiles or amphib- residents, summer residents, or winter visitors.
ians), or mammals.
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Figure 4.-- Species by Forest. Number of total species that occur on each National Forest. The dark

portion of the shaded bar represents those species that are unique to each Forest.
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When seen in composite view, the abundance 4 1 4

ratings for species in the upper Great Lakes

region (fig. 5) yield surprising results that are I Endangered

valuable for managing wildlife. More than half of [] Threatened[] Review
the species, for instance, are uncommon; that is, [] Uniisted
they are present in relatively low numbers in
their habitats. Because there are fewer individu-

als per acre, they are usually more difficult to
find than common species are. Some species are

uncommon simply because they roam over large _
home ranges or are at the periphery of their
range, but others have more pressing reasons for
low populations, o

ml Common
ill Uncommon
[] Occasional

Figure 6.- Number of special status species on
the U.S. Fish and Wildlife Service's list.

species are broken down by class, 2 percent of
birds, 2 percent of herps, and 5 percent of mam-
mals need special management to prevent further
declines.

For many of these species, the key to rebuilding
populations is having access to enough of the

4

m Birds

[] Herps

Figure 5.-- Species by abundance. Percent of total 3 [] Mammals

species that are common, uncommon, or occa-

sional. "_

The Endangered Species Act of 1973 provides for "_ 2 JJ[J:LL[L

the conservation of endangered and threatened _ i::
species. The species are ranked by varying
degrees of concern, ranging from those that are
listed as endangered to those that are simply 1 _. m_ll u ....... ,
under review to see how precarious their situa-

Himtion is. The U.S. Department of Interior, Fish
and Wildlife Service {USFWS) lists species as
Endangered, Threatened. or in one of three 0 .

Review categories (C 1, C2, C3). Figure 6 shows Endangered Threatened Review

total numbers of listed species, and figures 7-8 USFWSstatus
show breakdowns of listed species by class. At
this time. 2 percent of species in the upper Great Figure 7.-- Number of birds, herps, and mammals
Lakes region have been given the special status listed as special status species by the U.S. Fish
Endangered, Threatened, or Review. When these and Wildlife Service (USFWS).
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Figure 8.-- Percent of b_rds, herps, and mammals each habitat.

listed as special statz_ts species by the U.S. Fish

and Wild_ife Service.

right kinds of habitats. As we attempt to manage the 20 habitats in the data base. Figure 10

the mosaic of habitats in the upper Great Lakes shows habitat use among USFWS-listed species.

landscape, it helps to know which habitats are Tables 1 and 2 display habitat use tbr the two

heavily used by wildlife and which are most vital groups in descending order.

to endangered species. Figure 9 shows what

proportion of the total community uses each of

_00 Table 1 .- Percentage of total species using each
habitat (adapted from figure 9)

9O

80 Shrub-saplingopening 37
Smallgrass opening 35

_, 70
_ Mature upland deciduous forest 35

_0 Mature upland mixed forest 33_6
_0 Lake 29

2 40 _ _ _ _ Mature upland coniferous forest 28

o ,o _ _ = " I Marsh 27
= ® a _ = I Maturelowland deciduous forest 25

_0 - z _ : ,, - ,, Pond 25
Young upland deciduous forest 24

i field 20Large
Shrub swamp 20

-_ _ _ River 18

° _ _ _ _ o o b _ _ } 2, ,-, Sedge meadow 18
2= Closed-canopy lowland forest 17
_ _ _ _ _ ( _ _ = Young upland mixed forest 1603

a_.,. Young upland conifer forest 16

Figure 9.-- Species by habitat. Percent of total Bog 14
species that use each habitat. Semi-open lowland conifer forest 13

Young lowland deciduous forest 13



Table 2.-- Percentage of USFWS-listed species To explain the "species richness" (i.e., the num-

using each habitat (adapted from figure 10) ber of species present) in each habitat group, it
helps to know something about what they offer to

Shrub-sapling opening 44 wildlife. Open habitat types (fig. 11) offer a break
Shrub swamp 33 in the heavy shade of the forest. The sunlight
River 33 encourages succulent forbs, grasses, and invad-

Bog 33 ing shrubs and saplings-all of which provide
Lake 33 food for wildlife in the form of leaves, seeds,

Mature upland coniferous forest 33 twigs, buds, tubers, and berries. Openings are a
Closed-canopy lowland conifer forest 33 good food source not only in the summer, but o

Mature upland deciduous forest 33 also between seasons. Early snowmelt allows
Small grass opening 33 grasses to green up first in the spring, and cool-
Young upland conifer forest 33 season grasses are still available in the fall when °
Marsh 22 summer plants in most other habitats are gone.

Sedge meadow 22 Insects are attracted to the profusion of plants in
Large field 22 a field, and, in turn, insect-eating songbirds find
Young upland deciduous forest 22 a home here. The openness of a meadow also
Mature upland mixed forest 22 gives soaring predators such as hawks a good
Mature lowland deciduous forest 22 view of their prey. Besides food, openings pro-

Semi-open lowland conifer forest 22 vide workable soil that is good for burrowing, and

Young lowland deciduous forest 11 a dense covering of grasses that is tall enough to
Young upland mixed forest 11 hide small rodents. When shrubs and saplings
Pond 0 begin to take root, they provide nest sites, nest-

building materials, cool shade, shelter from the

Habitat use can be simplified by grouping similar wind, and visual cover for animals passing
habitats into categories such as openings, for- through.
ests. we{_lands, or aquatic types. Figures 11-14

The high species richness in openings may be
show what percentage of total species use these due to the fact that many species from other
habitat groups. Wildlife species that occur in
more than one habitat may be represented by habitats visit openings to fulfill some of their

needs. Forest-nesting species, for instance, may
more than one habitat group, visit openings to hunt at night or to sun them-

selves during the day. Edge-adapted species,

which dwell at the juncture of the field and the

openings 55 forest, may also venture into the opening. Preda-
tors and nest parasites, attracted by the prey
traffic and high incidence of nesting at edges,

also visit the area. When you combine these four

= Forests 55 communities (field species, forest species, edge
O

species, and their predators and nest parasites),
the total tally of species using openings becomes

inflated. As you can see in Figure 9, small

:i: Wetlands 48 openings, which are readily accessible to sur-
rounding forests, are used by more species than

large openings are. Nevertheless, large openings

,._, i ] are als° imp°rtant' especially t° prairie species

Aquatic 3 that depend on wide expanses of grass.

• , , , , . , . , . , . Figure 11 also shows that forests are as rich in
0 t0 20 30 40 50 60 70 80 90 100 species as openings are. Among the forested

types, mature forests are highest in species
Percentof species richness (fig. 12). These forests have a ground

Figure 1 1.- Species by habitat group. Percent of layer, shrub layer, and canopy. Each level
total species that use aquatic habitats, wet-
lands, openings, and forests.
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and varied selection of wildlife foods in deciduous

forests. Upland forests also have a higher spe-
cies richness than lowland forests (fig. 14).

Mature 49 If you examine figure 9 again, you'll notice that
species richness drops in the age class between
regenerating forests (shrub-sapling openings)
and mature forests. These young, pole-sized

o forests receive relatively little use, especially fromII.

herps. It may be that the close-growing trees

cast too much shade, discouraging nutritious

Young 40 ground plants that would otherwise provide food,
cover, or nest sites. The trees themselves are too

young to bear copious seed crops, or to support
the wood-boring insects that attract insectivores.

- F, ......... Decay-caused nesting cavities are rare, and thereo lo 2'o3'020 5'0do ;o do 9'oloo
Percentofspecies

Figure 12.-- Species by forest age. Percent of total
species that use young and mature forests.

Upland 50

provides a different menu of food, cover, and
nesting sites, and each has its own list of inhab- ®
itants. Because of their age, mature forests have "_

large-trunked trees that are likely to have cavities -_o

for wildlife dens, or to be filled with wood-boring

insects that woodpeckers seek. Downed logs and

a well-developed litter layer provide shelter to Lowland 41

amphibians, reptiles, and mammals. In turn,
this forest floor community feeds predators such
as hawks, owls, and weasels. Deciduous forests

' I " | ' I ' I " I '

attract more species than coniferous forests (fig. 0 " 1'0 ' 2'0 ' 3'0 ' 4'0 50 60 70 80 90 100

13) perhaps because of the lush understories
Percent of species

Deciduous 43 Figure 14.-- Species by forest site. Percent of total
species that use upland and lowland forests.

are few dead and down logs to provide housing
= for small mammals and herps. To their credit,
O

however, dense young forests do offer hiding
Mixed 36

= places for some birds and larger mammals such
=: as deer. Twigs, leaves, and buds are also avail-

able for those tall enough to reach the lower

_5, I branches °f the y°ung trees"

Coniferous 3

Wetlands and aquatic habitats follow forests in
the ranking according to species richness (fig.

0 10 20 30 40 " 5'0 ' 6'0 " 7'0 ' 8'0 ' 9'0 '100 1 1). Like openings, wetlands and aquatic habi-
tats are frequently visited by wildlife from other

Percentofspecies habitats. Wetlands offer a large variety of plant

Figure 13.-- Species by forest type. Percent of
total species that use deciduous, mixed, and�or

coniferous forest.
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and animal fbod, as well as water to drink, ,00__

shoreside vegetation to hide in, and a watery
escape from enemies. Lakes and marshes are 8o
most widely used, with ponds and shrub swamps

following closely behind. Rivers, sedge meadows, _ 60
and bogs are less widely used, attracting about
the same proportion of species as large grass
openings and young forested types do. Keep in _ 40 _
mind that the ranking of aquatic habitats is _ _ " _

deceptive because, except for a few amphibian 2o z - _ .... _
species, we are considering only terrestrial
vertebrates in this data base. If we were to 0

include fish inNORTHWOODS, thewater-ori- _ o _ _ _ _ _ _ _ __ _ _ _ - - .
ented habitats would show a higher level of use. _ _ _ _ _ o o o _oo o_ _ _ o
Habitat use differs among birds, mammals, and _ _, _ _ Y _ i _ a
herps (fig. 1 5). Birds tend to use openings more ,,_,,,
than any other habitat group, but forests and
wetlands are also important to them. Mammals, Figure 16.-- Habitat use by birds. Percent of all
on the other hand, seem to gravitate to forest bird species that use each habitat.

types and openings, while the highest percentage
These different affinities are understandableof herps occurs in aquatic types. To give you

more detail, we have included the full habitat when you think about what each class needs.

charts for each class in figures 16-18. Birds eat primarily insects, fruits, or seeds,
which they can find in openings, wetlands, and
forests. Their aerial mobility allows them to fill

100-[ vertical as well as horizontal niches in their

t [] Aquatic habitats. Mammals, which are less mobile than
[] Wetlands o00 birds in terrestrial habitats, tend to forage on the

80 [] Openings ground. Mature forests and small openings mayoo
[] Forests _o therefore be attractive to mammals because of03

the dense ground cover, plentiful seed and mast
_o _ crops on the ground, and high prey populations."_ 60

® co Many herps, on the other hand, are dependent

,- _ on or adapted to water; for instance, lungless

i i "_ salamanders must lieep their skin moist in order

40 _ i to breathe, and many frogs and turtles are

_. specially equipped for underwater life. Aquatic

] and wetland habitats provide herps with places

20 to find food, lay eggs, hibernate, and escape from
enemies. The moisture of the thick forest litter

may explain the herps' presence in mature forest
types as well.

0

Birds Herps Mammals It is also interesting to compare the habitat use
Class charts in terms of their overall scale. The bird

chart (fig. 16) has a shallow profile, with short
,_Figure 15.- Class by habitat group. Percent of bars indicating that only a small percentage of

birds, herps, and mammals that use aquatic total birds uses each habitat. The mammal (fig.
habitats, wetlands, openings, and forests. 17) and herp (fig. 18) charts have taller bars,

12
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z

o 20
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Habitat 0 2 4 6 8 10 12 14 16

Versatility (number of habitats used)

Figure 17.-- Habitat use by mammals. Percent of
all mammal species that use each habitat:. Figure 19.- Species by versatility rating. Number

of total species arranged by the number of
indicating that mammals and herps tend to use habitats they [zse (versatility).
many different habitats. In fact, the tbur most
popular mammal habitats are each used by more One way to check this assumption is to look at
than 50 percent of all the mammal species. By versatility ratings. A species' versatility rating
contrast, the two most popular bird habitats refers to the number of habitats it uses. The
attract only 33 percent and 34 percent of the least versatile species use only one habitat; the
total number of bird species. This seems to most versatile species use as many as 16 of the
indicate that most birds tend to specialize in 20 habitats. We have broken the versatility
fewer habitats, categories into three groups: low (1-3), interme-

diate (4-9), and high (10-16). As you can see in
_°°l figures 19 and 20, most (92 percent) species use

8oI _ 300
6o 250

4o_ _' 200

o o 8

e+ ¢+ r- • Q-
20 _ 150

0

o ___-' _ _ _ _ _ 100

"°ii ,0
Habitat

0

Figure 18.--Habitat use by herps, Percent oj'alt Low(1-3) Intermediate (4-9} High(10-16}
herp species that use each habitat. Versatility(numberof habitats used)

Figure 20.-- Species by versatility group. Number
of total species in the low, intermediate, or high
versatility group.
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a00 different habitats. Herps, like mammals, also

[] Birds tend to be relatively more versatile than birds.
[] Herps Figure 22 shows that permanent species are

o_ [] Mammals more versatile than summer species, and that150 m
co ,- migrants and winter species are the least versa-

tile, all using less than lO habitats. In the same

•_® way, common species seem to be more versatile
than uncommon and occasional species (fig. 23).t00

,Q
E 120
z

50 _" [] Common
100 [] Uncommon i

oo
o '-- c_ [] Occasional

0 J 80

Low (1-3) Intermediate (4-9) High (10-16) .-_t_

Versatility (number of habitats used) o. 60

Figure 21.-- Versatility group by class. Number of E
= 40

birds, herps, and mammals in the low, interme- z
diate, or high versatility group. T-

between one and nine habitats. Figure 21 dis- 2o __ _2
plays versatility ratings for birds, herps, and kmammals. As we had surmised from the habitat 0 o

use charts, most birds are in the low or interme- Low(1-3) Intermediate (4-9) High(10-16)

diate versatility range. A relatively large propor- versatility(numberof habitats used)
tion of mammals, however, use 10, 1 1, even 14

100 o Figure 23.-- Versatility group by abundance.
m [] Migrant Number of species in various versatility groups

"-- [] Permanent that are common, uncommon, or occasional.
80 [] Summer

[] Winter

The less versatile a species is. the greater the
_ e margin for errors in management. The Kirtland's60
t_

® warbler is a good example of a very specialized
species; it nests only in jack pine forests between

"6 6 and 23 years of age (corresponds to "shrub-40
sapling opening" and "'young upland coniferous

E co _0
= _ _ forest" in the NORTHV_OODS data base). The

z _ I importance of this habitat type has led managers

20 _ L to schedule jack pine harvests and regenerationI programs that will ensure a continuing supply of
jack pine habitat in this age class.

O o

0

It is also interesting to look at the versatilityLow {1-3) Intermediate (4-9) High (10-t6)
classes in terms of habitat use. For ease of

Versatility charting, we used the four major habitat groups
Figure 22.-- Versatility group by season of use. to compare versatility classes. As you can see in

Number of species in various versatility groups figure 24, aquatic habitats are an important
that are migrants, permanent residents, summer component for low and intermediate versatility
residents, or winter visitors.
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200 150

t80 J Aquatic _ ._ Young
[] W'etlands [] Ma_ure

160 co [] Openings

_ Forests

14o _ _ lOO
._ 120 "6
o

t00 "6
'S t,

80
E 50E =
z

z 60 _ 03_- CO
03

,o ld20

0 Low (1-3) Intermediate (4-9) High (I0-t6)
Low (1-3) Intermediate (4-9} High (10-16)

Versatility (number of habitats used)
Versatility (number of habitats used)

Figure 24.-- Versatility group by habitat group. Figure 26.- Versatility group by forest aqe.
Number of species in various uersatility groups Number of species in various versatility groups
that use aquatic habitats, wetlands, openings, that use yourtg and rnaturejbrests.

and / or jbrests.

species, but less important tbr ihigh versatility Openings, which are used by all groups, appear"
species. Forests become more important relative to be especially important lbr low versatility
to other habitats as we move higher on the scale species.
of versatility. (Versatility groups by forest type,
age, and site are compared in :figures 25-27).

150

t50
[] Upland

[] Deciduous "- [] Lowland

o4 [] Coniferous
[] Mixed ,--

100
1O0 o_ :_ .-

.o E 50E 50
Z _

Z o_ o_ _¢Y) c9

0 0

Low (1-3) Intermediate (4-9) High (10-16) Low (1-3) Intermediate (4-9) High (10-t6)

Versatility (number of habitats used) Versatility (number of habitats used)

Figure 25.-- Versatility group by forest type. Figure 27.- Versatility group by.fbrest site.
Number of species in various versatility groups Number of species in various versatility groups
that use deciduous, coniferous, and mixed that use upland and lowland jbrests.
forests.
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Endangered Threatened Review 'Endangered Threatened Review

USFWS status USFWS status

Figure 28.- Number of special status species on Figure 30.-- Number of special status species on
the U.S. Fish and Wildlife Service's (USFWS) list the U.S. Fish and Wildlife Service's (USFWS) list
that use aquatic habitats, wetlands, openings, that use deciduous, coniferous, and mixed
and forests, forests.

In some ways, habitat use patterns for special forest types are not as important as mature
status species on the USFWS list (figs. 10, 28-31) forest types. There are differences, however, as
follow the trend for all Lake States wildlife (fig. 9), you can see in habitat group rankings in figure
e.g., except for young upland coniferous, young 28. Among listed wildlife species, lowlands are

3

m Young 3
[] Mature I Upland

[] Lowland

® 2

• _ 2

E "

0 0 ' _ -

Endangered Threatened Review Endangered Threatened Review

USFWS status USFWS status

Figure 29.-- Number of special status species on Figure 31 .-- Number of special status species on
the U.S. Fish and Wildlife Service's (USFWS) list the U.S. Fish and Wildlife Service's (USFWS) list
that use young and mature forests, that use upland and lowland forests.
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equally as important as uplands (fig. 31). Of all it lacks one of these essential elements for
habitat types, the shrub-sapling opening is used nesting, feeding, or hiding, a species may not
by the greatest proportion of USFWS-listed be able to exist there.

species (fig. 10). As you can see, managing for
the majority of Lake States species may not NORTHWOODS would be greatly enriched if
necessarily benefit some of these sensitive and each species' special requirements were noted.

less versatile species. Recognizing their unique These would serve as modifiers to the simple
needs can help us improve, maintain, and re- "present" or "absent" marks, giving one more
store more of the habitats they depend on. set of criteria by which to judge suitability of a

site. Even though a site may conform to the
WAYS TO ill, PROVE THE NORTHWOODS habitat definitions, the species will probably

DATA BASE not be present if the "special requirements"
are missing. Field surveys of possible man-

We created NORTHWOODS to help managers agement activity sites should be designed to
make better use of what is currently known look for these special features.
about Lake States wildlife. Because the informa-

tion is standardized in a data base form, it is now 3. Place new information into the cells. Each

possible to compare the needs of hundreds of cell (where a column and a row intersect) in
species at once. The data base can also answer the matrix has either an "X," which means

questions about planned changes in habitats "present," or a blank, which means "absent."

because it predicts which species would benefit Beyond a simple presence/absence system,
and which would be harmed by a change. How- several possible approaches would add more
ever useful, NORTHWOODS is only a beginning- information to each cell.

a foundation upon which more complex data can A. Categorical:
be added to answer more in-depth questions. ® A habitat's suitability could be rated

as optimum, suitable, or marginal;
Because NORTHWOODS is available in electronic ® the preferred habitat could be
form, it can be easily customized to fit the needs highlighted to distinguish it from
of a particular agency, organization, or indi- other habitats used by the species;
vidual. The following list outlines ways in which ® a species' use of a habitat might be
this data base could be profitably expanded or rated as low, medium, or high;
improved. ® how the animal uses the habitat

could be indicated, e.g., feeding,
I. Add more habitats or more successional breeding, or resting.

stages of existing habitats. A finer break- B. Indices:
down of habitats would highlight differences A numerical system could be used to

and reveal why a habitat attracts certain describe the intensity or use, or
communities of animals. Also, unique local perhaps the population level of the

habitats could be included in customized species in each habitat. The ratings
versions of the data base, thus helping to could be incremental along a con-
promote appreciation of these areas as wildlife tinuum, resulting in numbers such as
habitats. 1.4 or 2.04.

C. Density:
2. Add a column called "special require- A density rating would describe the

ments." Within a habitat, special habitat population of a species in relation to a
features must be present for certain types of given area of habitat, such as 10
wildlife are to survive there. Some examples of woodland deer mice/hectare.

special requirements include snags, water
sources, friable soil, and rocky crevices. A 4. Add fish, plants, or invertebrates to the
habitat can be ideal in every other way, but if data base. Now that the structure of the data
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base is in place, new records fbr other kinds of HOW TO ACQUIRE A COPY OF THE
species can be easily added. Another way to lgOIRTHWOODS DATA BASE
expand the data base's usefulness is to link it

to existing resource data bases or to a Geo- Northwoods is available in Several file formats:
graphic Information System (GIS) data base.

5.25-inch (360 kb) and 3.5-inch (720 kb) floppy
5. Field check all entries to improve accuracy, disks for IBM-compatible microcomputers -

This data base is not a substitute for conduct-

ing protessional field work, or fbr thoroughly 3.5-inch (720 kb) floppy disks fbr Macintosh

checking each site proposed for management, microcomputers
Just because NORTHWOODS indicates that a

species occurs in a given habitat, there is no Simply request "Northwoods Wildlife Habitat
guarantee that the species will be found in Database", RN-NC-359 indicating which kind of
each example of that habitat. In [act, when disk and microcomputer you require to:
data bases such as these have been tested in

the field, the number of species actually fbund USDA Forest Service

is sometimes lower than what is predicted tbr North Central Forest Experiment Station
that habitat, particularly if the test area is 1992 Folwell Avenue

small. On small sites, there may not be St. Paul, MN 55108
enough special requirements or the juxtaposi- Attn: Northwoods Database
tion of habitat stages needed by the species.
The larger the area, the greater the chance
that: it will contain all these elements, and that

more of the potential species will be present.
Other fhctors, including those not related to
habitat: can also affect whether or not a

species is present. The best way to verity a
species' presence is to conduct field studies in
the area using the NORTHWOODS data base
for reference.

The data base and the visual profile painted
from the data base represent only one step in
the' continuing effort to build intormational
tools for land managers. The authors welcome
all effort, s to t:urther this work and thereby
deepen our understanding of wildlife-habitat
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