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BACKGROUND

The 1985 Farm Bill authorizes the Farm and Home Administration (FmHA) to grant
50 year conservation easements to local or state Government units or private non-
profit organizations . The Greene County FmHA has on inventory a 336 acre tract
bordering Apple Creek . The FmHA is interested in granting a 50 year conservation
easement to the Soil and Water Conservation District or to the Illinois Department
of Conservation .

The tract is located in Sections 6, 31, 32, T . 10 and 11 N .- R . 12W .,
Carrollton Township, Greene Co . ; IL . There is a 140 acre field within a levee
system, a 62 acre tract of natural flooded woodland, a mature white pine
plantation, and areas containing old pasture and native timber . In this report,
the area will be referred to as the Apple Creek Wetland Refuge .

During the past 10 years the land was cropped (corn and soybeans) and leased
as a waterfowl hunting club in the fall and winter .

The Green County Soil and Water Conservation Department submitted the Apple
Creek Wetland Refuge project proposal to the Illinois Department of Conservation
for FY87 Nongame Checkoff funds . The proposal was granted funds by DOC to
determine possible alternative management strategies for the FmHA Apple Creek
tract .
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PROJECT OBJECTIVES

The two major objectives of this project were to inventory the Apple Creek
Wetland Refuge and propose a long-range management plan . The inventory resulted in
species lists and a base map of habitat types . The methods section details how the
lists and map were produced . Management scenarios were produced for three
alternatives : no action, managing for target species, or managing for diverse
communities . Different management alternatives were considered for the units
designated on the base map . FmHA was not interested in managing the site as a
hunting area, so the management alternatives considered did not include hunting .



METHODS

Inventory

We used four different methods to inventory populations and wetland habitats
in the Apple Creek Wetland Refuge .

Review Of Maps And Aerial Photographs

We used an enlarged, U .S .G .S ., 7 .5-minute topographic map (Figure 1) to
identify area contours and landscape features . The map contained one error in the
position of the levee along Apple Creek . We corrected this error by hand for the
figures in this report . The map was used to produce a habitat overlay (Figure 2)
for analysis of management alternatives . Old, but undated aerial photographs of the
area (1"=660') were provided by the Soil Conservation Service .

CountySpeciesLists

The Illinois Natural History Survey maintains computer files of animal and
plant species collected or reported from all Illinois counties . We requested and
received lists of wetland and endangered animals in Greene County . The lists were
limited, apparently because relatively few scientific collections or studies have
been made in the county . As a result we also requested and reviewed similar lists
from surrounding counties of Calhoun, Macoupin, Jersey, Morgan, Scott and Pike .
(Appendix I) .

State Wetland Inventory Map Interpretations

The Illinois Department of Conservation, in cooperation with the U .S . Fish and
Wildlife Service, is in the process of identifying all wetlands in the state .
County Soil Conservation Service offices have been helping to ground truth wetland
map interpretations produced during the program . We reviewed the map
interpretations and wetland classifications (Cowardin et al . 1979) that covered the
Apple Creek Wetland Refuge .

Site Visits

One or more of the authors visited the project area on six occasions between
April and August, 1987 . In July, Mr . Mark Hall, a botanist experienced in prairie
ecology and restoration, asssisted in identifying the major plant species in the
area .

During site visits we recorded all animal observations, animal signs, and
major plant types . When possible we noted the relative abundance of species, but we
made no quantitative measurements of population density .
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Figure 1 . Base map of the Apple Creek Wetland Refuge .
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Figure 2 . Wildlife habitat areas within the Apple Creek Wetland Refuge .
Area codes include NFW (non-forested wetland), BH (bottomland
hardwoods), and C (cropland)(Urich et al, 1984 ; Urich et al,
1986) . Upland habitats were not included in WHAG analyses .
NFW1 was surrounded by an earthen levee . Small bodies of summer
standing water are indicated in NFW1 and BH1 .
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Identification and Evaluation of Management Alternatives

GeneralApproach

Wetlands have numerous socio-economic functions (i .e . flood reduction, water
quality improvement, recreation, education and research) and associated values . But
our analysis focused on the role of the project area as wildlife and fish habitat .
As a result, the three wetland management alternatives that we identified and
evaluated represented divergent perspectives about why and how the area could be
managed to provide habitat . The alternatives were : 1) no action ; 2) target species
management : and 3) community management . The alternatives permitted a discussion of
a wide range of wetland management procedures .

Although our emphasis was on use of the area as habitat, it would have been
unrealistic to disregard other important wetland functions . As a result, whenever
appropriate we called attention to advantages or disadvantages of specific habitat
management procedures in terms of their impact on other wetland functions .

Use Of Missouri's Wildlife Habitat Appraisal Guide

A quantitative method was required to evaluate and compare different
management alternatives . We chose WHAG (Wildlife Habitat Appraisal Guide),
Missouri's system of appraising habitat values (Urich et al . 1984 ; Urich et al .
1986) because 1) it is based on state-of-the-art methodology, 2) its use is becoming
widespread, 3) it is readily adaptable to conditions available in the project area,
and 4) it permitted the identification of specific management procedures that would
provide maximum benefits to five target wetland species .

Under the definitions of WHAG, the Apple Creek Wetland Refuge included patches
of four different habitat types : Non-forested wetland, bottomland forest, cropland,
and woodland (an upland habitat category) . Since future management procedures in
the area were to be aimed at wetland, as opposed to upland, habitat types, our WHAG
analyses were limited to non-forested wetland, bottomland hardwood, and cropland
areas (Figure 2) . A habitat value ranging from 0 .1 (low) to 1 .0 (high) for a
selected species was calculated for each habitat area . Values were based on a
combination of environmental features of the habitat area and habitat requirements
of the species under consideration . (Sample data sheets are in Appendix II) .
Habitat area acreages were estimated from maps and are approximate only .

Selection of Target Wetland Species

WHAG permits the evaluation of a wetland habitat area for ten species .
Because of time constraints we selected a limited number of these . Mallard (Anas
platyrhvnchos), wood duck (Aix sponsa), muskrat (Ondatra Zibethica), least bittern
(a heron, Ixobrychus exilis), and lesser yellowlegs (a shorebird Tringa Flavives),
were selected as target species because they occur in the project area, are variably
sensitive to different management procedures, and because they represent a variety
of animal groups .

Fishes are not represented under WHAG . Our assessment of the impacts of the
three alternatives to the area fish community was limited to non-quantitative
evaluations .
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APPLE CREEK WETLAND REFUGE INVENTORY

The following species lists were compiled during five site visits during
spring and summer 1987 .

Animal Species List

Crustaceans

Crayfish (Genus not identified)

Fish

Black Bullheads (Ictalurus melas)
Common Carp (Cyprinus carpio)
Mosquitofish (Gambusia affinis)

Amphibians

American Toad (Bufo americana)
Northern Spring Peeper (Hyla crucifer crucifer)
Cricket frog (Acris crepitans blanchardi)
Green Frog (Rana clamitans melanota)
Bullfrog (Rana catesbeiana)

Reptiles

Black Rat Snake (Elaphe obsoleta obsoleta)
Turtles seen but not identified

Birds :

Great Egret (Casmerodius albus)
Great Blue Heron (Ardea herodias)
Green Heron (Butorides striatus)
Wood Duck (Aix sponsa)
Mallard (Anas platvrhynchos)
Hooded Merganser (Lophodytes cucullatus)
Turkey Vulture (Cathartes aura)
Redtail Hawks (pr .) (Buteo jamaicensis)
Killdeer (Charadrius vociferus)
Lesser Yellowlegs (Tringa flavipes)
Barred Owl (Strix varia)
2 different unidentified owls
Whip-poor-will (Caprimulgus vociferus)
Belted Kingfisher (Ceryle alcvon)
Pileated woodpecker (Dryocovus pileatus)
Red-headed Woodpecker (Melanerpes ervthrocephalus)
Downy woodpecker (Picoides pubescens)
Eastern Kingbird (TVrannus tyrannus)
Northern Rough-winged swallow (Stlegidoptervx serripennis)
American Crow (Corvus brachvrhynchos)
Tufted Titmouse (Parus bicolor)
Blue-Gray Cnatcatcher

	

(Polioptila caerulea)



Cray Catbird (Dumetellacarolinensis)
Warbling Vireo (Vireo gilvus)
Common Yellowthroat (Geothlypis trichas)
Yellow Warbler (Dendroica petechia)
Indigo Bunting (Passerina cyanea)
Dickcissel (Spiza americans)
Song Sparrow (Melsopiza melodia)
Red-winged Blackbird (Agelaius phoeniceus)
Brown-headed Cowbird (Molothrus ater)
Common Grackle (Quiscalus ouiscula)
American Goldfinch (Carduelis tristis)
Eurasian Tree Sparrow (Passer montanus)

Mammals

Muskrat (Ondatra zibethica)
Raccoon (Procyon lotor)
Whitetail Deer (Odocoileus virginianus)
Coyote (Canis latrans)

Plant Species List and Comments

Leveed area-NFW-1

Foxtail (Setaria sp .)
Goosefoot (Chenopodium album)
Smartweed (Polvgonum sp,)
Seedbox (Ludwigia sp .)
Frogfruit (Lipia sp,)
Swamp Milkweed (Asclepias incarnata)
Indian Hemp (Avocynum cannabinum)
Buttonbush (Cephalanthus occidentalis)
Cockelbur (Xanthium sp .)
Ragweed (Ambrosia trifida)
White Heath Aster (Aster pilosis)

Higher around (around the edges of NFW-1)

Primrose (Oenothera sp .)
Velvet Leaf (Abutilon theophrasti)
Field Bindweed (Convolvulus arvensis)
Ivy-leaf Morning Glory (Ipomoea hederacea)
Pigweed (Amaranthus hybridus)
Bugleweed (Lvcopus sp .)
Boneset (Eupatorium sp,)
Horse Weed (Erigeron canadensis)
Goldenrod (Solidago sp .)
Spanish Needles (Bidens bipinnata)

9



Aroundthelakein NFW-1

Cut Grass

	

(Leersia sp .)
Cottonwood (Populus deltoides)
Loosestrife

	

(Lythrum sp .)
Vervain (Verbena hasta)
Trumpet Creeper (Campsis radicans)
Buttonbush (Cephalanthus occidentalis)

Edge of Levee

Black Willow (Salix nigra)
Silver Maple

	

(Acer saccharinum)
Dock (Rumex sp .)
Elderberry (Sambucus canadensis,)
Indian Hemp (Apocynum cannabinum)
Ragweed (Ambrosia trifida)

Horseshoe Lake- BH-1

Black Willow (Salix nigra)
Cottonwood (Populus deltoides)
Dodder (Cuscuta sp .)
AstersD .

Drier Ground (south side of NFW-1

Foxtail (Setaria sp .)
Nut sedge (Carex sp .)
Rough-leaved Dogwood (Cornus drummondi)
Dock (Rumex sp .)
St . John's-wort

	

(Hypericum sp .)
Yellow Wood Sorrel (Oxalis stricta)
Primrose (Oenothera sp .)
Five Finger (Potentila sp .)
Queen Ann's Lace (Daucus carotus)
Vervain (Verbena sp .)
Germander (Teucrium sp .)
Sweet Clover (Melilotus officinalis)
Elderberry (Sambucus canadensis)
American Bellflower (Campanulasp . .)
Sneezeweed (Helenium sp .)
Boltonia (Boltonia sp .)
Fleabane (Erigeron sp .)
Horse Weed (Erigeron canadensis)
Prickly lettuce (Lactuca scariola)
Sow thistle (Sonchus oleraceus)
Ragweed (Ambrosia trifida)

1 0



OldFieldarea-NFW2

	

(small sampling - apparently fairly typical disturbed
field-type growth with the exception of the drainage which runs down the middle)

Black Willow (Salix nigra)
Foxtail (Setaria sp .)
Dock (Rumex sp .)
Queen Ann's Lace (Daucus carotus)
Ragweed (Ambrosia trifida)
Horse Weed (Erigeron canadensis)
Sow Thistle (Sonchus oleraceus)
Fleabane (Erigeron sp .)

Mixed Hardwoods-BH4- south of county road (small sample)

Silver Maple (Acer saccharinum)
White oak (Quercus alba)
Cottonwood (Populus deltoides)
Walnut (Juglans nigra)
Ash (Fraxinus sp .)
Dogwood (Cornus florida)

While the major areas visited (NFW-1, BH-1, NFW-2, BH-3) show definite signs
of disturbance, they all appear to have maintained potential for recreating their
more natural state . Much of the area within NFW-l had only old dead corn plants or
smartweed (Polygonum sp .) . There are several borrow pits along the levee on the
west and northwest side of the property . These borrow pits held some water in the
spring and were bordered by mudflats . There is one permanent small body of water
in the middle of NFW-1 . The water level appears to fluctuate during the spring
and summer but there is apparently always some standing water . The south side of
NFW-1 has plants which are more typical of drier fields however there are signs
that the area has been submerged. NFW-1 has great potential as a wetland area .
The land has many gentle rises resulting in islands of drier habitat .

A levee surrounding NFW-1 appears to be in good condition .

	

There is one break
in the levee on the south side apparently used by the previous land owner to drain
NFW-2 . There are two additional breaks on the east side along the creek flowing
between Horseshoe Lake and NFW-1 . There is also a 30" culvert in the northwest
corner of the levee which drains towards Coates Creek .

BH-1, the Horseshoe Lake area, had been drained via drainage canals allowing
dense undercover to emerge . The drainage canals connect the Horseshoe Lake area
with the creek flowing between NFW-1 and BH-1 .It appears that this area could
recover to a floodplain forest if the drainage ditches were plugged .

NFW-2 has great potential as an area to recreate a native grass and forbs
area . There is a shallow drainage area, lined with willow saplings, running
through NFW-2 .

1 1
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EVALUATION OF WETLAND MANAGEMENT ALTERNATIVES

The "No Action" Alternative

Objective

The objective of this management alternative is to let ecological succession
in the wetland habitats of the Apple Creek Refuge proceed entirely under the
influence of future patterns of climate and floods . No active, purposeful
management steps directed at increasing or expanding species or habitats would be
taken .

Habitat Values

Present conditions were used to estimate short-term (0-5 year) values of 8
habitat areas (Figure 2) to five target species (Table 1) . All area values for
mallards were low (0 .1) . The low values resulted from the fact that there is very
little predictable open water available during late summer and fall . Personal
observations by farmers and hunters of reduced waterfowl use of the area during
recent fall migrations substantiate this assessment . In contrast, spring use of the
habitat areas, verified by our own observations is high (1000+ mallards observed on
26 March 1987) . Spring use of the area by waterfowl, however, is not considered a
critical habitat factor under WHAG .

Non-forest wetland area values for muskrats were low, rangirg from 0 .1 to 0 .12
(Table 1) . These low values resulted from the small percentages of permanent water
that are available during the entire year . Our observations indicated that few
muskrats utilize the area, and probably only sites around the standing bodies of
water in NFW1 and BH1 .

Bottomland hardwood area values for wood ducks were fair, ranging from 0 .30-
0 .33 (Table 1) . This evaluation of the area was verified by our own observations
and those of Illinois Department of Conservation staff . A primary limiting factor
for these areas to wood ducks was the low percentage of hardwoods in close (660 ft)
proximity to permanent water . This factor limits the survival of nestlings as they
leave their nest sites in search of aquatic habitat .

Non-forest wetland area values for lesser yellowlegs varied widely (Table 1) .
NFW1, the only leveed non-forest wetland area, had a good value, 0 .52 . But NFW2 and
NFW3 each had a value of 0 .1 . The major factor limiting the value of the latter two
areas was the rapid summer drying of these areas and consequent absence of mud
flats .

Non-forest wetland area values for least bitterns also varied widely (Table
1) . NFW1 had the highest value, 0 .48, because of its large size, lack of invasion
by woody plants, more gradual summer drying tendency, and higher degree of emergent
vegetation coverage . NFW2 and NFW3 had lower values for least bitterns because of
the combination of these factors .

The value of Apple Creek Wetland Refuge to fishes is presently minimal .
Certain species of fish undoubtedly move into these areas during spring high waters
and feed on available seeds and invertebrates . During high water years, some
additional spawning habitat may be provided in flooded areas when water
temperatures reach necessary thresholds . Our observations however, indicated that
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Table 1 . Present Apple Creek Wetland Refuge habitat area values to five
target species .

few fish species, primarily black bullheads, (Ictalurus melas), common carp,
(Cyprinus carpio), and mosquitofish, (Gambusia affinis), were able to survive in the
shallow pools of NFW and BHl throughout the year .

Target Species

--------------------------------------------------

Area Lesser Least
(acres) Mallard Muskrat Wood Duck Yellowlegs Bittern

------- ------- ---------------- ---------- -------
NFW1 (70) 0 .10 0 .12 0 .52 0 .48

NFW2 (29) 0 .10 0 .10 0 .10 0 .10

NFW3 (8) 0 .10 0 .10 0 .10 0 .10

BH1 (55) 0 .10 0 .31

BH2 (20) 0 .10 0 .33

BH3 (45) 0 .10 0 .30

Cl (6) 0 .10

C2 (10) 0 .10



Discussion

The overall, long-term consequence of the no-action alternative would be a
gradual succession of the Apple Creek Wetland Refuge into bottomland hardwoods
interspersed with a few, small bodies of shallow, open water and aquatic vegetation .
This succession will favor wood ducks while limiting the other four target species
under consideration . The rate of succession is difficult to predict, but it will
probably be relatively complete within 40 to 70 years .

Two environmental conditions may well prevent the establishment of many native
plant species in the area over this period of time . First, high rates of soil
erosion from upstream areas, may continue to produce abnormally high sedimentation
rates in the wetland areas . Second, upstream levee construction and stream
channelization practices, coupled with the increased use of drainage tiles in the
watershed, have probably produced a more "flashy" flood regime along Apple Creek .
Both of these conditions will favor certain wetland plant species that resist
variable flooding "disturbances" better than other species that have more consistent
or limited habitat requirements . As a result, the "No action" alternative will not
necessarily result in a future plant community that is identical to the one that
characterized the area, for instance, in 1850 .

Of the three alternatives, "no-action" will logically require the least costs .
However, some management costs will be involved . These include costs associated
with project administration and monitoring of the area to document its changing
wildlife value .

In addition, a decision will have to be made regarding whether to maintain the
current condition of the levee and drainage system associated with NFW1 . This area
contains a drainage culvert equipped with a gravity gate, and a second culvert
equipped with a screw gate . The gravity gate allows water to drain out of NFW1
only . The earthen levee has been washed out in three places . "No action" will
result in the gradual deterioration of the levee due to future floods and the
burrowing action of animals . "No action" will also result in the eventual filling
and failure of the drainage pipes . While costs will be minimal, all control over
water levels in NFW1 will eventually be lost .

The "no action" alternative will benefit most non-habitat functions of the
Apple Creek Wetland Refuge area . The area will be available for flood storage, and
will lessen flood heights on both Coates and Apple Creeks . Because stream sediment
will fall out of suspension in the floodplain, less sediment load will transported
downstream . Some benefits to education and research may be provided by this
alternative if studies of long-term succession under uncontrolled conditions can be
funded . Two major non-habitat disadvantages that will be created by this
alternative will be a dramatic drop in the agricultural use of the area and a long-
term reduction in the recreational (i .e . hunting) use of the area .

The "Target Species" Alternative

Objective

The objective of this alternative is to focus future management procedures on
a selected animal species . Following are separate discussions pertaining to
procedures that would benefit each of five wetland species .

1 4



Mallard

As noted earlier, values of Apple Creek Wetland Refuge for mallards are
limited primarily by lack of open water habitats in late summer and fall .
Management procedures for mallards therefore should concentrate on increasing the
number and total surface acreage of open water habitats . This can be most
efficiently and inexpensively accomplished in NFW1 because a levee and drainage
system are already in place in the area . Open water habitats in NFW1 can be
expanded either by excavating depressions or by repairing the levee to a given
elevation and pumping water into NFW1 from Apple Creek . Excavation would involve a
higher initial cost, but would produce-lying areas that would require less long-term
pumping costs . We estimate that increasing open water habitat to 50 percent of that
available in NFW1 would raise its value to mallards from 0 .1 to 0 .8 .

Excavating and contouring land within NFW1 will result in substantial long-
term impacts to many plant and animal species . An engineer should be consulted
regarding how much ground to move to achieve certain landforms at given elevations
and soil moisture content . In addition, contouring should probably be done
gradually, a little each year when water levels are lowest, to monitor simultaneous
changes in vegetation .

Waterfowl managers in both the Illinois and Missouri Departments of
Conservation are experienced in managing water levels to benefit migrating
waterfowl . They should be consulted to determine the optimum size and configuration
of the expanded open water habitats in NFW1 . If enough funds are available,
excavation should maximize "edge" between open water and shore, and provide a
combination of deep (i .e . greater than 6 ft .) and shallow water areas . This will
promote the growth of several kinds of submergent and emergent aquatic plants and
provide a diverse diet for ducks .

Water level control to promote the growth of moist-soil food plants for
migrating waterfowl is a common management practice and would be well suited to
NFW1 . Waterfowl managers in Illinois typically attempt to expose mud flats for 70-
90 days between 15 July and 15 October (Bellrose et al . 1979 .) .

Management procedures that could benefit mallards in other habitats of the
Apple Creek Wetland Refuge include the provision of corn stubble and residue in
cropland habitats after harvest, and the seeding of desirable moist soil plants like
Japanese millet (Echinochloa frumentacea) or rice cutgrass (Leersia Oryzoides) .
However, these efforts will not be successful unless additional open water areas are
created .

It should be noted that any effective water level control in NFW1 will require
some levee maintenance, even if the levee is repaired at a lower elevation . This
will result in the loss of some flood transport capacity of the floodplain, and
proportional rises in future flood heights .

Muskrats

Muskrats in the Apple Creek Wetland Refuge are limited by a lack of permanent
open water areas and associated aquatic vegetation . As in the case for mallards,
this limitation can be most easily be remedied in NFW1 . Excavation or pumping are
again the choices available for managing water levels to improve muskrat habitat .
Water levels during the summer and fall should be kept as level as possible to

1 5



provide moist soil conditions appropriate for cattail (Typha spp .), bullrush
(Scirpus spp .) or arrowhead (Sagittaria calycina) . These plants will probably have
to be initially seeded in the area . We estimate that increasing the amount of
permanent open water in NFW1 to 50 percent of the total habitat available, and
increasing the percent of cattail and bullrush coverage in the area to between 25
and 50 percent would increase the value of NFW1 to muskrats from 0 .1 to 0 .5 .

Wood Duck

Wood ducks use bottomland forest habitats in the Apple Creek Wetland Refuge .
They are primarily limited by long distances between nest sites and open water . The
most appropriate location to remedy this problem is BH1, where an old, oxbow lake
(Horseshoe Lake on Figure 1) has filled with sediment and is being invaded with
willows, silver maples and cottonwoods . This lake should bge dredged, restoring
open water areas within the bottomland hardwood forest canopy . Some clear water
flow into the lake might be possible by diverting spring water from creeks
immediately above and below . The long-term cost of this procedure may be high,
since future floods of apple Creek may redeposit sediment in the lake and make
additional dredging necessary . We estimate that dredging and filling Horseshoe Lake
would increase the value of BH! to wood ducks from 0 .31 to 0 .9 .

An additional procedure that may benefit wood ducks in the area would be the
establishment of wood duck nest boxes . During our site visits, the number of older
trees with suitable nesting cavities in all of the bottomland hardwood areas
appeared to be limited .

Lesser Yellowlegs

Lesser yellowlegs prefer mud flat wetland habitats . The most appropriate
location to provide suitable mud flats is NFW1 . This can be done by contouring land
in the area and by controlling water levels such that as much shallow water (i .e .
between 1 and 4 inches) as possible is available between May and June . Emergent
vegetation along the shoreline should be kept to a minimum . Land contours and the
normal, unregulated water levels already present in a typical summer in NFW1 are
relatively favorable to lesser yellowlegs, but we can estimate that by increasing
the surface area of shallow water in NFW1 to 50 percent of the total area available,
the value of NFW1 to lesser yellowlegs can be increased from 0 .52 to 0 .7 .

Least Bittern

Least bitterns require shallow water feeding areas that are rich in
invertebrates and small fishes, and emergent vegetation similar to cattails or
bullrushes for cover . These conditions can best be enhanced in NFW1 and possibly
NFW2 . Appropriate water levels can be expanded by contouring land and pumping water
from Apple Creek into NFW1 . Unless some deep water refuges for small fish and
aquatic invertebrates are provide in NFW1, it appears unlikely that enough food
resources will be available to sustain many least bitterns in the area through a
whole year . It is also unlikely that open water feeding areas would be easily
maintained in NFW2, but some low lying land in NFW2 seems appropriate for seeding
with cattails . We estimate that providing additional open water and emergent
vegetation in NFW1 could increase the value of the area to least bitterns from 0 .48
to 0 .6 .
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Objective

the objective of this alternative is to manage the Apple Creek Wetland Refuge
area as a community made up of selected plants and animals . Rather than focusing on
one species or a group of closely allied species (ie . waterfowl), the broader
perspective of this alternative stresses combinations of species that characterize
wetland ecosystems . The goal of this alternative is to produce a diverse community
that includes as many native species as possible .

Discussion

The "community" alternative encompasses many of the wetland management
procedures already described under the "target species" alternative . However, the
selection of which procedure to use at any given time or place is governed by a
broader set of rules . To maximize native species diversity in the Apple Creek
Wetland Refuge, we recommend that target species management procedures be selected
to reflect four community level strategies : compartmentalization, rotation, shared
resources, and introduction of native species .

Compartmentalization

Compartmentalization refers to matching management procedures to specific
habitat types and their greatest values to species . In the Apple Creek Wetland
Refuge the two major habitat types of concern are non-forested wetland, and
bottomland hardwood . Three individual areas exist under each of these habitat
types . This landscape pattern therefore could conceivably permit the use of 6 major
management procedures at one time .

Some differences in environmental conditions exist between areas of the same
habitat type, and these can be used to determine which management procedures best
suited to each area . Examples already noted include dredging an old lake bed in BH1
but not BH2, and regulating water levels in NFWl but not NFW2 .

We recommend taking advantage of the management opportunities provided by
these and similar differences . Doing so will not only enhance species diversity
over the entire project area but will allow the evaluation of several management
procedures at one time .

Some differences in environmental conditions exist between areas of the same
habitat type, and these can be used to determine which management procedures are
best suited to each area . Examples already noted include dredging an old lake bed
in BH1 but not BH2, and regulating water levels in NFW1 but not NFW2 .

We recommend taking advantage of the management opportunities provided by
these and similar differences . Doing so will not only enhance species diversity
over the entire project area but will allow the evaluation of several management
procedures at one time .

NFW1, a special case, will probably require artificial compartmentalization to
increase its value to several species at the same time . Table 1 indicates that NFWl
is important to many wetland species . Attempts to manage NFW1 as a whole unit for
one species will inevitably reduce its value to some other species .

1 7
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Compartmentalizing NFW1 however, could allow simultaneous management procedures
directed at different species . The most logical time to consider compartmentalizing
NFW1 would be as land within it is being contoured . Since the shallow bodies of
open water present in NFW1 already have relatively high value to lesser yellowlegs
and least bitterns, these could probably be left alone, while new and deeper areas
are excavated for mallards and muskrats . Later, shorelines of muskrat areas could
be seeded with cattails without endangering the mud flats of lesser yellowleg areas .
Excavating pools to different depths will also make it easier to develop water level
regulations that benefit multiple species .

Rotation

Rotation refers to using different modifications of a management procedure in
alternate years . In the Apple Creek Wetland Refuge this strategy is best
exemplified by potential water level regulation procedures in NFW1 . In this case,
adopting the same water level management procedure (i .e . dewatering to a given
elevation between June and September) year after year would ultimately benefit a
limited number of plants and animals . We recommend that slight modifications be
incorporated into the procedure (i .e . dewatering to a slightly different elevation
or over a slightly offset season) to encourage the germination and growth of a wider
variety of plants . This strategy could actually reduce the costs of the procedure
if the water level strategy in a given year could be matched to the precipitation
and flooding pattern present . Rotation patterns could be set up in five year
blocks, for instance, and the annual strategy selected to complete any of the
available cells left in the block .

Shared resources :

In some cases, regardless of compartmentalization or rotation strategies, the
requirements of one species in a habitat area are going to conflict with another .
These conflicts make it particularly difficult to determine suitable management
procedures . An example of this occurs when wildlife managers dewater an area to
promote the growth of moist soil plants for waterfowl while reducing the value of
the habitat for fish and increasing fish mortality .

In NFW1, water level regulation is the management procedure that will probably
be used most often . However, there will be some management choices available that
will favor multi-species sharing of the habitat area over single-species benefits .
For instance, it might seem necessary to repair the levee around NFW1 to its
original height for maximum control of water levels for waterfowl . But repairing
the levee breaks to only mid-height will yield substantial water level control for
waterfowl, and at the same time enhance the use of the area by feeding and spawning
fish during moderate to high creek flows . This procedure will also maintain some of
the flood retention capacity of NFW1 . In addition, if the levee breaks are repaired
by placing culverts at mid-height and covering them with earth to the original levee
height, vehicle movement around NFW1 would be possible . This would greatly
facilitate levee maintenance, and provide a convenient observation platform for
research and educational tours of the area . We recommend that whenever necessary,
management decisions be made based on multi-species benefits (or multi-species and
non-habitat benefits) rather than single-species benefits .

1 8



Introductionof native species

The establishment of native species in the area might well take several decades
or longer if left to chance . We recommend the seeding or stocking of native wetland
or prairie species in appropriate areas, particularly NFW2 and NFW3 . The Illinois
Department of Conservation should be consulted regarding available seeds and the
most successful planting procedures . Burning of drier areas will also help to

maintain plant species diversity and native species composition .

1 9



SUMMARY OF MANAGEMENT RECOMMENDATIONS BY HABITAT AREA

NFW1

Goal :

	

Improve value of habitat for many wetland species by increasing open
water areas and aquatic vegetation .

Procedures :

	

Excavate depressions inside leveed area to variable depths below the
effective water table .

Repair breaks in levee and install pump to supply water from Apple
Creek during summer and fall .

Seed area with desirable submergent and emergent plants .

NFW2 . NFW3

Goal :

	

Promote growth of native plant species .

Procedures :

	

Seed, stock or transplant .

Periodic burning .

BH1

Goal :

	

Improve value of habitat for wood ducks .

Procedures :

	

Dredge Horseshoe Lake .

Distribute wood duck boxes as necessary .

BH2 BH3

Goal :

	

Improve value of habitat for wood ducks .

Procedures :

	

Distribute wood duck boxes as necessary .

C1 C2

Goal :

	

Maintain fall food supply for migrating waterfowl .

Procedures :

	

Provide corn stubble and residue after harvest . Seed area with other
valuable plants .

20
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, . ..C .'THYnMY--ON CASTANELIS
*ICHTHYOMYZON! UN!ICLISPIS
*LEPISOS`EUS _=SEUS
'tLEPISOSTEUS PLATOSTOMUS
")MIA CALVA y

	

-
XAMGUILLA ROSTF'ATA
tALOSA CHRYSOCHLORIS
$:DORGSOMA CEFEDIANLIM
3:HTODON TERGISUS
tESOX AMERICs:NUS
tCAMF'OSTOMA AHOMAL.UN.
::CARASSIUS AURATUS
°C(FRI('iUS CARFIO
#HYPOGNP,THUS N!UCHALIE
*HYPO .'-'SIS ESTIVALIS
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Appendix I

Illinois Natural History Survey Species List For

Greene-and Surrounding Counties
``4PECIES,LIST,FOR,?CAEHOUNr=- MACGUPSNr=JERSEY,-vMGRGAN7.;;.SCOT.T, AND':;F.IKE •;000NTiEfi

.

CHESTNUT LAMPREY
SILVER: LAMPREY
LONGNOSE GAP
SHOE: T NOSEGAF.

I N
MEBICAN EEL

SKIPJACK HEF :tN3
GIZZARD SHAT:
MOONEYE
GRASS PICKEREL
CENTRAL STONF_F:OLLER
GOLDFISH
COMMON CARP
MISSISSIPPI SILVER-,Y MINN('
SPECKLED CHUS

:HMOLLUSK (PELECY)
*AMBLEMA PLICATA

20

THREE-RIDGE
EBCNVSHELL .
WABASH FIGTOE
NARTYBAOK
PIMPLEBACK
MAF'LELEAF
BUCKHORN
WASHBOARD
PAPER! PONDSHELL
ROCK POCKETBOOH
:JHITE HEELSFL TTER
YELLOW SANDSHELL
FRAGILE PAPERSHELL
HICKURYNUT
PINK HEELEPLITTEP
FINK PAPER SHELL

*FUSCONAIA EBENA
WFUSCONAIA FLAVA
WOUADRULA NODULATA
:*OUi1DRRL'LA FUSTULOSA
B:OUADF:ULA .OUADRULA
TRITOGONIA VERRRUCOSA
*MEGALONAIAS GIGANTEA
WANODONT,A IMBECILLIS
tARCIDENS CONFRAGOSUS
*LASMIGONA COMPLANATA
*LAMPSILIS TERES
*LEPTODEA FRAGILIS
*OBOVAR .IA OLIVARIA
*POTAMILUS-ALATUS
*POTAMILUS LAEVISSIMA
*TOXOLASMA PARVUS
WTRUNCILLA DONACIFORMIS
*TRUNCILLA TRUNCATA
WOBLIOUAR'IA REFLEXA

LILLIPUT
FAUNSFOOT
DEER TOE
THREE-HORNED WARTYBACK

TOTAL MOLLUSK (PELECY)

ICRUSTACEA
:&CAECIDOTEA

- *CAECIDOTEA
:l1 AECIDOTEA
N:CAECIDOTEA
*CAECIDOTEA
*H'(ALELLA
<BACTRURUS
*BACTFURUS
*CRANGONYX
.tCR AIGONYX
:*CRANGON'iX
*tF:AMGOHYX
:( ? ,MMARUS
"GAMMARUS

BREVICAUDA
FORBESL
INTERMEDIUS
KENL!EIGHI
PACKARD[

AZTECA
BF:ACHYCAUDUS
MUCRONATUS
FORBESI
GRACILIS
MINOR
RICHMONIIENSIS

MINUS
FSEL!DOLIMNAEUS

ISO FOE'
ISO POD
ISO POD
ISO POD
ISO F' CO
AMPHIF'0 : : ,
AMPHIPOD
AM F '-'T Fri . :
AMFHIPOD
AMPHTPOP
AM P H IF' 03
AMPHIPOP
AMF'HIP0D
AMPHIP0D
C ::AVFTSH
CRAYFISH

CRAYFISH
(:RIYFISH

N:F'ALAEMONETES

	

ADI' ..! ::ENEI
l'F^'OCAMBiAF'U^ ACUTUS
d'F'RGCAMBARL!S GR:AACILIS
*ORCONECTES IMMUN'
:':O"COMECTES YIRTLI-
':'CAHBARUS DIOGENES
TOTAL CR(JSTACEA



YHYBOPSIS STORERIANA
*NOCOMIS BIGUTTATUS
*NOTEMIGONUS CRYSOLEUCAS
*NOTROPIS ATHERINOIDES
*NOTROPIS BLENNIUS
*NOTROPIS BOORS
*NOTROPIS BUCHANANI
:ANOTROP IS DORSALIS
*NOTROPIS EMILIAE
*NO TROPIS HUDSONIUS
*NOTROPIS LUTRENSI,S
*MOTROPIS SHUMARDI
*NOTROPIS STRAMINEUS
*NOTROPIS UMBRATILIS
*PHENACOBIUS MIRABILIS
*PHOXINUS ERYTHROGASTER
*PIMEPHALES NOTATUS
*PIMEPHALES PROMELAS
*PIMEPHALES VIGILAX
*SEMOTILUS ATROMACULATUS
*CARPIODES CARPIO
*CARPIODES CYPRINUS
*CATOSTOMUS COMMERSONI
*HYPENTELIUM NIGRICANS
*ICTIOBUS BUBALUS
*ICTIOBUS CYF'RINELLUS
*MOXOSTOMA ERYTHRURUM
*MOXOSTOMA MACROLEPIDOTUM
*ICTALURUS MELAS
*ICTALURUS NATALIS
*ICTALURUS NEBULOSUS
*ICTALURUS PUNCTATUS
*NOTURUS EXILIS
*NOTIJRUS FLAVUS
*NOTURUS GYRINUS
*PYLOLICTIS OLIVARIS
*APHREDODERUS SAYANUS
*PERCOPSIS OMISCOMAYCUS
*LOTA LOTA
*FIUNC'ULUS NOTATUS
*FUNDULUS NOTTI
~,GAMBUSIA .AFFINIS
B :i .ABIIIE3THE3 SICCULIJS
*I1ORCNE CHRYSOF'S
<i •i 0':2ONE MISSISSIPPIENSIS
`t . .If:F"lMI" C • : 'ANEI_LUS
S:L.EF'OMIS OIEBODUS
:gLEi'f.1M i33 GULOSUS
a'.!...EPOM' .S HUMILIS
*LEPOMIS MAOROCHLE'JS
%SLEPOMIS MICROi.OPHUS
:1,H]CROFTEF:US UCLOMIELII
B:MICf:CrP" SRtIS SALMOIDES
11':'0M0 :1

	

,NNUL.ARIS
•

	

(1CXIS t.IOROMACULATUS
CLARA

RS -' :'SOST')MA A3F'PI6FNE
:*t7:4EISTOMA CHLOROS0MUM
:+ETHE0ST•OMA LABELLARE
•

	

THEOSTOHA GRACILE
:ET!'.E'OSYDMA NIGRUM
	gli_THEOST0M :'r SPECIABILE
: :1: P: ':A F1 AVESSCENS

CAPRODES
'iI'J
•

	

,C: .N,'r .'tACIIILATA

2 3

SILVER CHUB
HORNYHEAD CHUB
GOLDEN SHINER
EMERALD SHINER
RIVER SHINER
BIGEYE SHINER
GHOST SHINER
BIGMOUTH SHINER
PUGNOSE MINNOW
SPOTTAIL SHINER
RED SHINER
SILVERBAND SHINER
SAND SHINER
REDFIN SHINER
SUCKERMOUTH MINNOW
SOUTHERN REDBELLY DACE
BLUNTNOSE MINNOW
FATHEAD MINNOW
BULLHEAD MINNOW
CREEK CHUB
RIVER CARPSUCKER
GUILLBACK
WHITE SUCKER
NORTHERN HOG SUCKER
SMALLMOUTH BUFFALO
BIGMOUTH BUFFALO
GOLDEN REDHORSE
SHORTHEAD REDHORSE
BLACK BULLHEAD
YELLOW BULLHEAD
BROWN BULLHEAD
CHANNEL CATFISH
SLENDER MADTOM
STONECAT
TADPOLE MADTON
FLATHEAD CATFISH
PIRATE PERCH
TROUT-PERCH
BU F:BOT
BLACKSTRIPF TCPMINNOW
STARHEAP TOPMINNOW
MG :?11UITOFISH
SPOOK. SILVERSIDE
UNITE BASE
YELLOW BASS
GREEN SUNFISH
PUMPKINSEED
WARMO1JTH
ORANGESPOTTED SUNFISH
BLUE GILL
REHEAR: SUNFISH
SMALLMOUTH BASS
LARGEMOUTH BASS
WHITE CRAPPIE
=LACK CRAPPIE
WESTERN LA ;'D CARTER
MUD DARTER:
FLUNTNOSE DARTER
FANTAIL DARTER
SLOUGH DARTER
JOHNNY DARTER
ORANGETHROAT DARTER
YELLOW PERCH
LOS PER CH
PLACFS'IDE DARTER



tSTIZOSTEDIC :`! CANADENSE
*STIZOS'fEni :JN VITREUM
%AF'LO1iLNOTUS GRUNNIENS
*COTTUS CAROLINAE
TOTAL FISH
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*AMPHIBIANS
5NECTURUS MACULOSUS MACULOSUS
*SIREN INTERMEDIA NETTINGI
:RAMBYSTOMA TEXANLIM
*HEMIDACTYLIUM SCUTATUM
*BUFO WOODHOUSEI FOWLERI
'I!ACRIS CREPITANS BLANCHARDI
k:HYLA CRUC'IFER CRUCIFER
*I'SEUDACRIS STRECKERI ILLINOENSIS
A:PSEUDACRIS TRISERIATA TRISERIATA
*RANA BLAIRI
*RANA CATESBEIANA
*RANA PALUSTRIS
RA NA SPHENOCEPHALA
RANA AREOLATA CIRCULOSA

.a-SAN CLAMITANS MELANOTA
TOTAL AMPHIBIANS
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XREPTILES
:BCHELYDRA SERPENTINA SERPENTINA
*MACROCLEMYS TEMMINCKII
'KSTERNOTHERUS ODORATUS
.TKINOSTERNON FLAVESCENS SPOONERI
ICHRYSEMYS PICTA BELLI
XEMYDOIDEA BLANDINGI
:';TERRAF'ENE CAROLINA CAROLINA
>*PSEIJDEMYS CONCINNA HIEROGLYPHIC,)
:1P'SE!.UI!EMYS SCRIPTA ELEGAN
YGRAPT EMY°_ GEOGRAF'HICA
•

	

"TEMPS !J!J : ;i,F;iTENSIS CUACHITENSIS
.;F

	

EMYS F'SEU00GECORAFHICA PSEUDOGEOGRA
bf°

	

'I

	

MUTICUS MUTICUS
:d :TRRIONYX SPINIFERUS SF'INIFERL!S

'!' ;Nf-MI2!OF'H06;US SEXLINEATUE SF ;<LIIVEi TUS
.UMECES FASCIATUS .

?EUF!E: ES LATICEFS
SL.IffG :: L.LA LATERALIS

:?'i?P'F :l.6AURiUB ,ATTENL!Ar!Js iATTENUATUS
'PHOPHIS AMOENUS HELENAE
USER C, NS"S' _- TeR FL- : :,"IVE? ;-L F :

F:!
•

_AF'HE GUTTATA EMOR'YI
OSSOLE:TA OBSOL .E.'TT :-

CELAP'NE VULFINA VUL':. I.NA,
0

	

F'L.A' : Cr1 N05
.'IfETERI - f,

	

'ASICUS GLOYDI
.L'LAt1Pki>E.L.' . . . . CSALLLSAS-TER CALLIGA:TER

D

SETULUE: !1O1_BBROOKI
T'S TRIANGULU' SYSPILA

PODIA RHOMBIFERA RHOMBIFERA
TA °:RYrHROOASTER F '

iEO!?F:Y

	

!;E :ITT'-'lJS (ESTIVLJ'
L?'Ilt:1FHIS HHE :' f)NCILEL'C!JS ,'A'i I
J3LN! GRAHAMI

iiII . .': :A DEC:API ! ::RTGHrfFL!ti
R I-R .IA (CCII'IIOMACULP: A 00:01

	

O :ACYLF!

•

	

'1,114CJUF _ r T_F1

EAT?::, l .NF EC''E64'S

2 4

N1VtF UHN! h

SAUGER
WALLEYE
FRESHWATER DRUM
BANDED SCULF'IN

MUD PUPPY
WESTERN LESSER SIREN
SM:ALLMOUTH SALAMANDER
FOUR-TOED SALAMANDER

. FOWLER'S TOAD
BLANCHARE!'S CRICKET FROG
NORTHERN SPRING PEEPER
ILLINOIS CHORUS FROG
WESTERN CHORUS FROG
PLAINS LEOPARD FROG
BULLFROG
PICKEREL FROG
SOUTHERN LEOPARD FROG
NORTHERN CRAWFISH FROG
GREEN FROG

COMMON SNAPPING TURTLE
ALLIGATOR SNAPPING TURTLE
STINKPOT
ILLINOIS MUD TURTLE
WESTERN PAINTED TURTLE
BLANDING'S TURTLE
EASTERN BOX TURTLE
HIEROGLYPHIC TURTLE
RED-EARED SLIDER
MAR' TURTLE
OUACHITA MAP TURTLE
FALSE MAP TURTLE
MIDLAND SMOOTH SOFTSHELL
EASTERN SPINY SOFT^HELL
SIX-LINED RACERUNNER
FIVE-LINED :KIN!!
BROAUHEAD SKINK:
E)''rOUND SKINP:
WESTERN SLENDER GLASS L=
MIDWEST WORM SNAKE
EASTERN YELL.O'WBELL.Y RACER
GREAT PLAINS PAT SNAKE
BLACK RAT SNAKE
WESTERN FOX SNAKE
EASTERN HOGNOSE SNAKE
DUSTY HOONNOSE SNAKE.
PRAIRIE KINGSNAKE
SPECKLED KINGSNAKE
RED MILK `SNAKE
DIAMONDBACK. WATER SHAKE
YELLOWBELLY WATER SN!P:E:
ROUGH GREEN SNAKE
BULLSNAKE
GRAH!AM'S: . CRAYFISH SNAKE
MIDLAND BROWN SNAKE
NORTHERN REO'BELLY SNAKE
WESTERN RIBBON SNAKE
EASTERN PLAINS GARTER SNA
L ._TERN GARTER SNAKE
CE' 7TRF!!_ LINED SNAKE
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- 'TVIKULNIE VAL!_ :FAL -L.t.Gf,NS
:RE f' RURUS CATENATUS CA. TENATUC
TOTAL FPEPTII_ES
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KPC'DIL'f;1B!JS PODICEPS
>'::YL'BULCJ'3 ISIS

c^' : ^ c

TC :ATHARTES AURA
IdLEAGRIS GALLOPAV0

*FULICA AMERICANA
V: :1CTITIS MACULARIA
SSCOLOFAX MINOR
ATHIRYrJMANES BEWICKII
I:BOMBYCILLA CEDRORUM
>kVERMIVORA PINUS
WHELMITHEROS VERMIVORUS
*GUIRACA CAERULEA
WF'ASSER MONTANUS
T''?'CAL BI:ROS

	

14

M M A L S
.JIIIE :_F'HIS VIRGINIANA

TELARINA BREVICAUDA
ABLARINA CAROLINENSIS
WCI%Y'rTOTIS PARVA
SOCALOPUS AOUATICUS
*MYOTIS LUCIFUGUS
>SMYOTIS SoDALIS
*MYOTIS GRISESCENS
.PIPISTPELLUS SIJBFLAVUS
*EPTESICUS FUSCUS
'Y, .I,, .ASIUF:IJS BOREALIS
*LASIURUS CINEREUS
ANY(ITT.CEIUS HUM=RAL :°.
SH:YLVII_AG:US FL.ORIDANUS
SEPF:RMOPHILUS TRIDECEMLINIZATUS
:SPEPMOF'HILLIS FRANKLIN'I
IXSCIUFRUOS NIGER
SGL.A000MYS VOLANS

°I]IT` f: BURSART_US
&'f•:LITHiiODGNTOMYS MEGAI_OTIS

FRONYSCUS MANICULAT!US .
1PEROMYSCUE LEUCOPUS

?.'1'fM •( S UCHROGASTER
tONO:A"IRA 2IBETHICUS

tR,ITUS NORVEGICUS

.CANT'S I_ATR,:,NS
' :.I^CIC •( ON CINEREGARGENTEUS
&MUSTELA FRENATA
w'1AXIDI_A TAXUS
Y:I-UTRi: CANAIIENSIE
i :y. L MAMMALS

22? PECIE`-_

WLaI :Rr! LArc!H SNf. -at
EASTERN MASSASAUGA

PIED-BILLED GREBE
CATTLE EGRET
WOOD DUCK
TURKEY VULTURE
WILD TURKEY
AMERICAN COOT
SPOTTED SANDPIPER
AMERICAN WOODCOCK
BEWICK'S WREN
CEDAR WAXWING
BLUE-WINGED WARBLER
WORM-EATING WARBLER
BLUE GROSBEAK
EURASIAN TREE SPARROW

OPOSSUM
NORTHERN SHORT-TAILED SHR
SOUTHERN SHORT-TAILED SHR
LEAST SHREW
EASTERN MOLE

	

-
LITTLE BROWN BAT
INDIANA PAT
GRAY BAT
EASTERN PIPISTRELLE
BID BROWN BAT
RED BAT
HOARY PAT
EVENING BAT
EASTERN COTTONTAIL
THIRTEEN--LINED GROUND S_TU
FRANKLIN'S GROUND SOUIRRE
FOX SOUIF:F;E'_
SOUTHERN FLYING SQUIRREL
PLAINS POCKET GOPHER
WESTERN HARVEST MOUSE
DEEP: MOUSE
WHITE-FOOTED MOUSE
PRAIRIE MEADOW MOUSE
MUSKRAT.

	

-
LEMMING MOUSE
NORWAY RAT
HOUSE MOUSE
COYOTE
GRAY FOX
LONG-TAILED WEASEL
BADGER
RIVER OTTER
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WQVSPEC I ES

FISH
NOTROPIS POOPS

BIGEYE SHINER
rt,'IMUCRYPTA CLARA

WESTERN SAND DARTER
TOTAL FISH

28

t.. AMPHIBIANS
PSEUDACRIS STRECKERI ILLINOENSIS

ILLINOIS CHORUS FROG
TOTAL AMPHIBIANS

*REPTILES
QINOSTERMON FLAVESCENS SPOONERI

ILLINOIS MUD TURTLE
PSEUDEMYS CONCINNA HIEROGLYPHICA

HIEROGLYPHIC TURTLE
ELAF'HE GUTTATA EMORYI

GREAT PLAINS RAT SNAKE
HETERODON NASICUS GLOYDI

DUSTY HOGNOSE SNAKE
TOTAL REPTILES

	

4

*BIRDS
THRYOMANES BEWICKII

BEWICK'S WREN
TOTAL BIRDS

I'MAMMALS
IS SODALIS

INDIANA PAT
MYOTIS GRISESCENS

GRAY PAT
LUTRA CANADENSIS

RIVER OTTER
TOTAL MAMMALS

	

3

11 SPECIES

ENTER COMMAND -

END THR FROP Cp I END THR FROP

0 0 0 0 0 0

0 0 C. 0

0 0 0 0

0 0 0 0

0 0 0 C.

0 0 C. 0

0 0 0 0 0

0 0 0

0 I r.



SPECIES

BIRDS
CIRCUS CYANEUS

NORTHERN HARRIER
BARTRAMIA LONSICAUDA

UPLAND SANDPIPER
TOTAL BIRDS

*NOl_LUSK (PP-ECY)
" :'NIELEMA F'LICATA
ITUADRULI) NODULATA
~OUAPRULA PUSTULOSA
+QUABRULA QUADKUL",
MEGALONAIAS GIGANTEA
*ARCIDENS CONFRAGOSUS
*L,',MPSILIS TERES
*LEFTODEA FRAGILIS
$FOTAMILUS ALATUS
*POTAMILUS LAE')ISSIMA
*OPLIC-UARIA REFLEXA
TOTAL MOLLUSK; !FELICY'.

=RU6TACV-
I'CAECIL'OTE .,'i [:RE!ICAUL"
*CAECIDOTEA !NTERMEDIUS
ICRANGONYX MENDS
TGAMMARUS MINUS

TOTAL CRUS~TA:CEit

lCYPRINUF Q

TFAMEPHALES FTOMELAS
12EMQTILUT TAT04CUCoT07
*CAFTImms CYPR7Nus
1CATOPTOMIS ZIMMERS00 .
*iiuxosTDMA, E R y X" .1" 11 R u "m

T 1 T

	

L'2 N AT:N. L 1 S
t 1 T :': L UR!3 ; ^

	

jj! 7 r, 7. 11 S
I N ! U.L'_ ' L

29 -

WI_HF,EAl E_NAD~Ofi;&NDPIjGERE I) ISPEOT ft7tFiGREENE ~,CdURTY

2 SPECIES

VSPE;;EQQQSjNQ69wN_QQe

*****FEDERAL*****

	

ff*STATE**V,,,
END THR PROP CA"

	

END THR PROP

0

	

C.

I S 0 P 0 D
TSOPOD
AMPHIPOD
&APHIPV
AMPHIPOD

A

THREE-RIDGE
WARTYBACK
PIMPLEiACK
MA PLELEAF
WASHBOARD
ROCK F"Cl C 1, E T DO 0 K,
YELLOW SANDSHELL
FRAGILE P4iFERSHELL
PINK HEELSPLITTE .rc
FINK PAPER SHELL.
THREE-HORNED WARTYBACK

, _ZARD

	

D

EMEPALP SHINE, ,
BIGMOUTF SH2VE'',
SEE! SHINES.
SAND CHINE
SUVERMYTH MINVVDu
F C j T - :I- r N R __ F! ~ E L ! '.
BLUNTHOVE YENQI'„

FATHEAD .';INHOW
CREEK CHUB
AQLLBAC!H
WHITE SUCKER

GOLDEN!
LACK E:ULLHEACI
YELLOW; EULLH.EAD

n



TMOTURUS NOCIATNUS
NNALOBICTIS OLIVARIS
TFUNDULUS NOTATUS
*GAMPUSIA AFFINIS
AMIORONE CHRYSOPS
TLEPOMIS CYANELLUS
*LEPOMIS MACROCHIRUS
CMICROPTER10 DOLOMIEUT
ICROPTERUS EALMOIDES

:FFLIMOXIS ArN.NULAl--,, IS
*ETHEOSTOMA SPECTABILE
*PERCINA CAPRODES
*PERCINA PHO)(OCEPHALA
*APLDDINQTUS GRUNNIENS
:TCOTTUS CAROLINAS
TOTAL FISH

*BIRDS
1RCUS cynmEus
'F);^TA LONG CAUDA
NLRIJIC1 DOMINICA

TOTAL BIRDS

TMAMMnLS
5FJYCTICETUS HUMERALIS
*CANSS LATRAN'S.
TOTAL MAMMALS

TAMP HI B:1ANS
ACRIS CREPTIANS
HYLA CRUCIFER CRUCTFFF:

AIRS
NO CEPHALA,

AMPHIBIANS

3 0

tSIREN INTERMEDIA NETTINGI
*BUFO WOODHOUSE! FOWLERI
RACRIS CREFITANS BLANCHARDI
*HYLA CRUCIFER CRUCIFER
I RANA BLAiRT
!:RANA PALUSTRIS
*RAMA S PH EN 0 C E PH :A L A
*RANA CLAMITANS MELANOTA
TOTAL AMPHIBIANS

	

S

*REPTILES
*TERRAPENE CAROLINA CAROLINA
*CNEMIDOPHORUS SEXLINEATUS SEXLINEATUS
*OPHISAURUS ATTENUATUE ATTENUATUS
*C,'iRPHOPHIS AMOENUS HELENi E
*EOWHE OBSOLETA OBSOLETA
,~HETERODON PLATYRHINOS
:NEReDIA RHOMBIFERA RHOMBIFERA
*THAMNOPHIS SIRTALIS SIRTALIS
:4VIPCINIA VS,LEF:IAE ELECANS
*SISTRURUS CATENATUS CA7ENATUB
TOTAL REPTILES

	

1<)

76 SPECIEF

. WETLAND SPECIES OF GREENE COUNTY,

FRECKLED ,'T.0 .1f
FLATHEAD CATFFISH
BLACKSTRIFE TOPMINNOW
MOSRUITOFISH
WHITE BASS
GREEN SUNFISH
BLUE GILL
SMALLMOUTH BASS
LARGEMOUTH BASS
WHITE CRAPPIE
ORANGETHROAT DARTER
LOGPERCH
SLENDERHEAD DARTER
FRESHWATER DRUM
BANDED SCULPIN

WESTERN LESSER SIREN
FOWLER'S TOAD
E:LANCHARD'S CRICKET FROG
NORTHERN SPRING R'EEF'ER
PLAINS LEOPARD FROG
PICKEREL FROG
SOUTHERN LEOPARD FROG
GREEN FROC

EASTERN BOX TURTLE
STX-LINED RACER'jx-mEF;
WESTERN SLENDER GLASS L.!-
MliDWFST WORM SNAKE
BLACK RAT SNAKE
EASTERN HOONOSE SNAKE.
,DIAMONDBACK WATER SNAKE
EASTER'!

	

SNAKE
WESTERN EAF,14
EASTERN

:NORTHERN FORRIER
UPLAND SANPFlPSP
'(ELI-CL 7 H E-.j .', T E 1, 1 ; 1 F E

EVENING BAT
COYOTE

R E r R I FR' 0
NOPTECF:N E . RING PE6PEEi
FL . AINS LU'ARD FROG
somboRN KENOWD Fspi ;



3 1

KNERODIA RHOMBIFERa RHOMFIFERA

	

DIAMONDBACK WATER
*THAMNOPHIS CIRrrLIc' SIRTALIS

	

EASTERN CARTER BMW-
;HSISTRURUS CATENATUS CATENATUS

	

EASTERN MASSASAUGA
TOTAL REPTILES

	

z

*BIRDS
*CIRCUS CYANEUS

	

NORTHERN HARRIER
*DENDROICA DOMINICA

	

YELLOW-THROATED WARBLER
TOTAL BIRDS

*MAMMALS
*NYCTICEIUS HUMERALIS

	

EVENING BAT
*CANIS LAT"M6

	

COYOTE
TOTAL MAMMALS

11 SPECIES

OM
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Appendix II

1 . >/5% o emer . veg . within 2 yd . of water 10 102 . 50-75% of emer . veg . within 2 yd . of water

	

7

	

7
3. 25-50% of emer .- veg . within 2 yd . of water 4 44 . <25%ofemer . veq .within 2 yd .ofwater	1	 1

Wetland species Characteristic Matrix
0
Na
5Wildlife Area : ca w N E

Date :
0o w

F O Y w H

Habitat Type : n H a m
N 9 a i NY

-~
b
.~

Oa Ya d
w

N
x c G

O 7

CHARACTERISTIC X 'E U .07 a E M a 3 m1. 	Percent Nontorest Wetlands in
2 Mile Wide Circle All
1 . >15% 10 10 10 10 102. 50 - 75% 8 8 8 8 83 . 25 - 50% 6 6 6 6 64 . 10 - 25% 4 4 4 4 45 . <10% 1 1 1 1 12 . Percent Nontorest Wetlands and/or Open
Water in 2 Mile Wide Circle All
1 . >/5% 10
2 . 50 - 75% 8
3 . 25 - 50% 6
4 . 10 - 25% 4
5 . <10% LF3 . Percent Hottomland Hardwoods and Nontorest
Wetlands in 2 Mile Wide Circle All
1 . >/5% 10 10 10 102 . 50 - 75% 8 8 8 83 . 25 - 50% 6 6 6 64 . 10 - 25% 4 4 4 45 . -C10% LF 1 1 14 . Fall Winter Water
Conditions N'B'C
1 . Annually (Predictable, controlled) 10 10
2 . Most years 7 7
3 . •1 out of 3 years 4 4
4 . Irreyularly , unpredictable or dry fall LF- LF

5 . Fall-Winter Flood
Conditions (food plant availability) N,B M K
1 . Food plants unaffected 10 10
2 . Reduced I - 25%

	

(Multiply index by .75) 8 8
3 . Reduced 25 - 50%

	

(Multiply index by .50) 6 6
4 . Reduced 50 - 75%

	

(Multiply index by .25) 4 4
5 . Reduced >75%

	

(Multiply index by .25) 1 1
6 . Water Depth I- - 1S-

Fall - Winter N ' B 'C1 . >90% 6 6
2 . 75 - 90% 8 8
3 . 50-75% 10 104 . 25 - 50% 4 4
5 .

	

<25% 1 1
7 . We er ept 1 - 4 May-June N

1 .

	

>90% 10 LF2 . 75 - 90% 8 23 . 50 - 75% 6 44 . 25 - 50% 4 7
5

	

<25% 1' 108 . Water Depth 1 - 18 By Auqust N
1. >/5% 1u 1 10 5 102 . 50 - 75% 7 7 7 7 3 73 . 25 - 50% 10 4 10 4 2 44 . <25% 4 1 4 1 1 19 . Permanent Water Entire Year N
1 . >90% 102 . 75 - 90% (Multiply index by .90) 8
3 . 50 - 75% (Multiply index by .75) 64 . 25 - 50% (Multiply index by .50) 4
5 . <25% (Multiply index by 25) 110 . Percent Emergentgetation
Within 2 da . of water N
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a - M
0 M
VQ

	

. .l
V

	

m
N

	

m
m O Y
N 9 W
+

	

c

	

a

£ U .W7

10
8
6
4
1

b
10
8
4
1*
1*

10
10
8
6
4
1*

wetland Species Characteristic Matrix

remaining by Aug. 1

	

4
2 . Gradual drying with 50 - 75% water

remaining by Aug. 1

	

6
3 . Gradual drying with 25 - 50% water

remaining by Aug. 1

	

10
4 . Gradual drying with <25% water

remaining by Aug. 1 8
5 . Stable water 2
6 . Rapid drying; or

no water after June I

	

LF
17. Important Food Plant Coveraqe

	

N,B

	

M M

18 .

19 .

20.

1 .
2 .
3 .
4 .
5 .

>'/S%
50 - 758
25 - 50%
10 - 25%

(Multiply
(Multiply
(Multiply
(Multiply

index
index
index
index

by
by
by
by

.75)

.50)

.25)

.25)

8
10
6
4
1

8
10
6
4
1<10%

Plant Diversity N,B
1 . >7 S 5
2 . 4 -7 3 3
3 . <4 1 1
Persistent Emergent and Woody
Veqetation Coverage N
1 . S - 15% S S
2 . 15 - 25% 4 4
3 . 25 - 50% 2 2
4 . <5% or >50% 1 1
Loatinq Sites N

.1 . 5 - 10% scattered b S 5
2 . 10 - 20% scattered 4 4 4
3 . Mainly along perimeter 2 2 2
4 . <5% or >20% 1 1 1

W
m
0

O V 0
H J 0
N H C U G

Y m .0 7 m
M m x 1 0 M U
U w C m w
m
m

Y
W

T
c

e
m

V
0

7
m

N

a E W V
0

CW C
S 6 1
4 8 6
3 10 8
2 4 10
1 1 4

LF 1
2 1
4 2
6 5
8 4

10 1

8
LF
2 10

6 4 6
4 7 4
1 10 1*

10 10 10 10 16 -
8 8 8 10 10
6 6 6 10 8
4 4 4 10 6
1 2 2 10 4
1* 1 1 1* 1*

8
6
4
1

4 8 2 10 8

6 6 6 6 6

10 4 10 4 4

8 2 8 2 2
1 10 1 10 10

LF LP LP LP LF

a

CHARACTERISTIC

F
Y
m
Y
	Ha
S

11. Woody Invasion

	

-N
1 . <10%
2 . 10 - 25%
3 . 25 - 50%
4 . 50 - 75%
5 . >75%

12 . Emerqent Veqetation Coveraqe

	

N
1 . >90%
2 . 75 - 90%
3 . 50 - 75%
4 . 25 - 50%
5 . 10 - 25%
6 . <10%

13 . Cattail and Bulrush Coverage N
1 . 5%
2 . 50 - 75%
3 . 25 - 50%
4 . 10 - 25%
5 . <10%

14 . wetland Size N,B
1 . >200 acres
2 . 100 - 200 acres
3 . 75 - 100 acres
4 . 50 - 75 acres
5 . 5- 50 acres
6 . <5 acres

15 . Wetland Edge N,B
> 8

	

Bottom an B . - % a j . to water
2 . 50-75%

	

Nonforest w .-% woody or adj . to
bottomland hardwoods

3 . 25 - 50%
4 . 10 - 25%
5 . <10%

16 . Wa er Regime N
1 .

	

drying wit > '5% water
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28. Aquatic Vegetation in Channel
1 .

	

>10%
2 . 5 - 10%
3 . 1 - 5%
4 . None

29 .

30. Cropfield Management
1 . No tall tillage 10 10
2 . Winter Wheat 2 10
3. Chisel plowing 8 8
4 . Chopped, baled, grazed

	

6

	

6
5. Fall disc 4 4
6. Fall moldboard

	

1

	

1

Wetland Species Characteristic Matrix W o
OI H
W W
.1 S

0
C 0

v a0N .i 0
O V .-I ! U

M V U m „ a O 7 W
W W W W 0 W C I O H U
~+ W 7 ~+ w H C W
., N W p W T W > H
D N C e W 0 C w W W

CHARACTERISTIC x S U a a x u m s
21 . S strafe - Surface

Water Interspersion N
1 . Substrate interspersed with shallow water
2 . Shallow water occurring as one or few pools

I

22 . Percent Open Water N
1 . <10% S 5 10 b2 . 10 - 25% 3 3 8 103 . 25 - 50% 1 1 6 84 . 50 - 90% 1 1 4 45 . >90% 1 1 1 1Winter Water Depth (Oct . - March)23. N
1 . 15 - 24" 10
2. 10 - 15" or 24 - 30" 7
3. 6 - 10" or 30 - 36' 4
4 . <6" or >36- 1

24 . NSedge Canopy Coverage
1 . <90% 82 . 75 - 90% 103 . 50 - 75% 64 . 25 - 50% 4
5 . 1 - 25% 26 . Zero LF25. Wetland Substrate N
1 . Muddy S
2 . Sandy 3
3 . Gravel 126 . Percent So 1 Waterlogged Substrate
Ma -June

o trate gge
2 . 75 - 90% of substrate waterlogged 83 . 50 - 75% of substrate waterlogged 64 . 25 - 50% of substrate waterlogged 4
5 . <25% of substrate waterlogged 127 . Percent Exposed wetland Substrate
and 1-4' Shallow
Covered by Vegetation

Water
May-June N

T.--<-n% 10
2 . 10 - 25% 83 . 25 - 50% 64 . 50 - 75% 45 . 75 - 90% 2
6 . >90% LF

B
10 rd -
7 7
4 4
1 1

B
10
7
4
1

C

Average Water Fluctuation n Channel
1 . Bank lull <3 times per year
2 . Bank full 3-5 times per year
3 . Bank full 5-7 times per year
4 . Bank full >7 times per year
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Wetland Species Characteristic Matrix

	

0

	

0a

	

H

sycamore, willow, maple, ash
2 . 25 - 50% trees-as elm, walnut,

cottonwood, sycamore, willow, maple, ash
3 . <25% trees as elm, walnut, cottonwood,

sycamore, willow, maple, ash, or <25%
pin oak

4 . 25 - 50% pin oak
5 . >50% pin oak

1 . >25%
2 . 10 - 25%
3 . 5 - 10%
4 . 1 - 5%
5

	

Zero

1
7
4
1

7
4
1

C
S
3
1

C,G
10
6
3
1

G
10
5
1

G
10
1

B
10
5
1

B

1

4

6
8

10

8

10

1
4
6

10

8

6
4
1

B
1
3
5
3
2

10
7
4
1
1'

B
S
3
1

B
1
3
5
1

10
7
4
1

10
8
6
1

5
4
3
1

B
10
8
6
4
1
1

4
1

10
8
8
6

1U
8
6
4

LF
1

4
1
6
8

10
6

B
10
8
6
4
1

1
4
6
8

10

0 0

0 0 CH
. .
T0

x
V 0

0
O

0a
ti
0

0
X

O
O

y 0 O
Y

0 H C
O

0
d H G 0 0 0 C 0 0

H
0

x T U w.a 0 X a
0 m

C

38. Permanent Water Within Woodland
1 . >50%
2 . 25 - 50%
3 . 10 - 25%
4 . 5 - 10%
5 . <5%

39 . Concealment Cover
1 . >5%
2 . 1 - 5%
3 . Zero

40 . Forest Openings (<2 ac.)
1. 1S - 30% scattered
2 . 15 - 30% one or few
3 . 5- 151
4 . <5% or >30%

41 . Woodland Size Class
1 . Sawtimber - open canopy
2 . Sawtimber - close canopy
3 . Pole with scattered sawtimber
4 . Reproduction with scattered sawtimber
5 . Reproduction
6 . Pole

42. Percent Canopy From Old Growth (>16" dbh)

d

CHARACTERISTIC
31 . Cropping Practice

f_._ 550 unharvested
2 . 25-50% harvested
3 . 10 - 25% unharvested
4 . <10% unharvested

32 . Crop Rotation
1 . SG- RC- L
2 . SG - RC ; or idle some years
3 . Continuous SG - RC

33 . Field Size (1 w/in 660 Woodland or Treeline)
1 . <25%
2 . 25 - 50%
3 . 50 - 75%
4 . >75%

34 . Grassland Composition
1 . Bluegrass, clover, altalta
2 . Timothy, orchardgrass or mixed CSG
3 . Fescue or WSG

35 . Average Height Herbaceous Vegetation (Fall)
1 . <6"
2 . >6"

36. Vege ative over % groun covers y
herbaceous and shrub cover 6"-18")
1 . >25%
2 . 10-25%
3 . <10%

37 . Woodland Tree Species
~3 % t~-as elm, walnut, cottonwood,
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C
0 M
O M

U0, w
H

	

Y

	

-
H C bH C O
x U a

1 . <1/4 mi ., unharvested or partially
unharvested and water predictable

2 . k-4 mi . unharvested or partially
unharvested and water predictable

3 . 4-1 mi . unharvested or partially
unharvested and water predictable

4 . <1/4 mi ., unharvested or partially
unharvested and water predictable 1 of
3 years ; or. adjacent, unflooded with
residues undisturbed

5 . k-4 mi . unharvested or partially unharvested
and water predictable I of 3 years; or
k-4 mi . unflooded with residues and
undisturbed

6 . 4-l mi . unharvested or partially unharvested
and water predictable 1 of 3 yrs ; or 4-1 mi .
unflooded with residues undisturbed ; or
winter wheat

7 . >1 mi . to any cropfield ; or <1 mi . unflood-
ed cropfield with residues disced or plowed

49. Distance to Grassland

	

N,C
1 . <4 mi . with winter height <6' and Yield

size >40 acres
2 . 4-1 mi . with winter height <6' and field

size >40 acres
3 . <1 mi . with winter height <6' and field

size <40 acres
4 . >1 mi . to any grassland with winter height

<6' ; or grassland with winter height>6'

Wetland Species Characteristic Matrix

10 10 10
6 6 6
4 4 4
1 1 1

10 10 10 10 10 10 10
10 10 8 8 10 10 10
10 10 1 1 1 1 1
5 5 6 6 5 5 5
5 5 4 4 5 5 5
5 5 1 1 1 1 1
1 1 1 1 1 1 1

10 5
10 3
8 1
6 5
6 3
4 1
1 1

10 10

8 8

6 6

5 5

4 4

2 2

1 1

10

7

4

1

C
0

0
Y Y
.i 5
T0 0
-4 X
„ w 9 U C
N C P

G M

	

U

W P 0 7

	

W
p C 0 0 0

0
0

	

N
a S x m mm

10
7
4

LP

10
7
4
1

M M

Y

F

9
+~Iy

CHARACTERISTIC S

43. Number of Cavity Trees Per Acre B
1 .

	

>9
2 . 3-9
3 . 1- 3
4 . None

44. Stems per Square Yard of Shrub and Tree Reproduction
>3 Peet Tall
1 . >4
2. 3-4
3 . 2-3
4 .

	

<2
45 . Percent Wo Ian Wi in 660 0

Permanent Water B
1. >75%
2 . 50 - 75% (Multiply Index by .75)
3 . 25 - 50% (Multiply Index by .50)
4 . <25% (Multiply Index by .25)

46 . Distance to Nontorest Wetland,
Oxbow or Slough B,C,G
1 . <250' water predictable
2. 250'-1/8 mi . water predictable
3 . 1/8-1 mi . water predictable
4 . <250' water predictable 1 of 3 years
5 . 250'-1/8 mi . water predictable 1 of 3 yrs .
6 . 1/8-1 mi . flooding predictable 1 of 3 yrs .
7 . >1 mi . ; or <1 mi . water unpredictable

47 . Distance to Bottomland Hardwoods C,N
1 . <1/4 mi . water predictable
2 . 1/4-1/2 mi . water predictable
3 . 1/2-1 mi . water predictable
4 . <1/4 mi . water predictable 1 of 3 yrs.
5 . 1/4-1/2 mi . water predictable 1 of 3 yrs .
6 . 1/2-1 mi . water predictable 1 of 3 yrs .
7 . >1 mi .' or <1 mi . water un redictable

48 . D stance to Crop an N,B,G



Abbreviations

3 7

Total
Maximum Possible

HTSI
Multiplier

Revised HTSI

N	90 110 80 85 85 80 85	80
B

	

105	 90100 90	
C	70 105	
P

	

80

IF - limiting factor, score Habitat Type Suitability Index (HTSI) as .1 .C = cropfield, G = grassland, N = nonforest wetland, B - bottomland hardwoods,M = multiplier . . Multiply HTSI by the appropriate value to calculate revised ETSI . Use lowestvalue if 2 multiplier values apply .

*Footnotes

Mallard - If Fall Winter Water Conditions in bottomland hardwood and nonforest wetland scores1, HTSI = .1 .
Canada goose - If Fall Winter Water Conditions in nonforest wetland scores 1, HTSI = .1 .Lesser yellowlegs - If Wetland Size and Water Depth I" - 4' score 1, HTSI = .1 .
Green-backed heron - If Wetland Size and Permanent Water Within Stand score 1, HTSI - .1 .Wood duck - If Woodland Size Class or Number of Tree Cavities score 1, HTSI = .1 .Least bittern - If Wetland Size and Emergent Vegetation Coverage score 1, HTSI - .1 .American Coot - If Cattail and Bulrush Coverage and Wetland Size score 1, HTSI = .1 .

Multiplier

Mallard - Fall Winter Flood Conditions
Important Food Plant Coverage

Canada goose - Fall Winter Flood Conditions
Distance to Major Canada Goose Winter Area
Important Food Plant Coverage

Muskrat - Percent Permanent Water Entire Year
Wood duck - Percent Woodland Within 660' of Permanent Water
Beaver - Percent Woodland Within 660' of Permanent Water

4-87

(for references see Urich et al, 1984 ; Urich et al, 1986)

Wetland Species Characteristic Matrix n c
rn Mn Y
a S

w
0

0 a
M
0
00 X

F
0 M

0 M E U G
4i 9 m 4+ n A 7 n
n N n H n C I G M

	

U
'4 .4 C m m Y 0' Y 0 >

	

M
D N C n n n C 0 0 o

	

Ye
CHARACTERISTIC x I U a a S W 0

0 0
C

50 . istance to Stream or R war (permanent ow
or pools) N,B
1 . <1/4 mi . 102 . 1/4 - 1/2 mi . 5
3 . >1/2 mi . I

51 . Distance to Ma]or River, Lake or
Reservoir >100 Acres N,C,G
1 . <1 miles In
2. 1 - 5 miles 7
3. 5 - 10 miles 4
4 . >10 miles I

52 . Distance to Major Canada Goose Winter Area N,C,G K1 . <4 miles I 10
2 . 4 - 10 miles (Multiply Index by .75) 7
3 . 10 - 25 miles (Multiply Index by .50) 4
4 . >25 miles (Multiply Index by .25) 1
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