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SURFICIAL GEOLOGIC HISTORY

Wetlands in glaciated areas, such as the study area and the
region, occur primarily due to the glacial processes which created the
surficial geologic deposits, topography, and hydrogeology. To understand
the function of a wetland, the geologic framework of the wetland must first
be determined. This appendix was written to acquaint the reader with an
undérstanding of the geologic events which created the study area wetlands.

Within the study area; and in nearby areas, previous investi-
gators (Simpkins et al., 1981; Mickelson et al., 1974; Dames and Moore,
1981; Golder Associates, 1980) have found that the Precambrian bedrock
surface is covered with from 25 feet (8 m) to more than 300 feer (91 m) of
unconsolidated surficial geologic deposits. According to these investi-
gators, deposits were formed primarily during the Woodfordian glaciatdion,
22,000 to 13,000 C-14 years before the present.

The front of the advancing Vioodfordian ice age sheet was divided
into lobes of ice advancing (Figure A-1) somewhat independently {(Mickelson
et al., 1974; Hadley, 1976; Hole, 1943; Thwaites, 1943; Weidman, 1907).
The/study areas is located in an area glaciated by both the Greem Bzy lobe
and the Langlade_lobe.

Where the two lobes either came in contact with each other or
deposited sediments over the same area, but at different times, these
different deposits are found to be stratigraphically truncated and inter-
fiﬁgered each other (Dames and Moore, 1981). An understanding of the
stratigraphy within this area of interaction between the two lobes is
determined by understanding the history of deposition by each lobe.

Mickelson et al. (1974). and Simpkins et al. (1981) believe that ice of
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the Green Bay Lobe first deposited both till (Mapleview Till) and outwash
in southeastern Forest County. Subsequently the Langlade Lobe ice dis-
placed the Creen Bay Lobe ice and deposited the Nashville Till. Retreat of
the Langlade Lobe deposited stratified sand and gravel deposits. Anm . .. -

idealized stratigraphic column for an area where Green Bay Lobe ice preceeded
Langlade Lobe ice is presented in Teble A-1.

Black (1970) offers a hypothetical sequence of events to explain
the origin of the Northern Kettle Interlobate Yoraine of Wisconsin, which
may account for the sﬁépe of the étudy area's topography prior to stream-
lining by the last advance of the Langlade Lobe. 1In this hypothesis
(Figure 4-2), two lobes butted together, resulting in upward movement of
debris a2long éﬁear plénes. The subsequent wasting created two distinct
hills. The topography of the study area has a similar topographic expres-
sion. The east and west ridges of the‘stﬁdy area nearly converge at their
northern ends, forﬁing a triangle. The complex stratigraphy; topographic
cross-section and triangular shape of the ridges, suggest that the pre-
streamlined topography may have formed in an interlobate environment, as
suggested by its similarity to that of interlobate moraines found else-
where.

The last glacial event that occurred in the study area was the
‘wasting of the Langlade glacier ice. Glacier ice wastes in three manners,
from the top of thé glacier downward, from the front of the glacier towards
the direction of flow, and from the bottom of the glacier upward. As the
glacier wastes, it continues to flow until it becomes thin enough at its

snout for stagnation to occur. The combination of wasting 2nd continued

flow accumulates debris on the ice surface, at the snout and beneath the
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Table A-1. Idealized étratigraphic column for area glaciated by first the Green Bay Lobe and then
by the Langlade Lobe related to wetlands study area.

UNIT

OCCURRENCE

OBSERVATICN

llolocene alluvium and swamp deposits

Langlade Lobe stratified outwash

lacustrine and ice<contact deposits
and ablation till

Langlade Lobe lodgement till -
Nashville Till Member

" Langlade Lobe advance outwash

Green Bay Lobe retreat outwash

Green Bay Lobe lodgement till -
Mapleview Till member

Green Bay Lobe advance outwash
stratified sand and gravel

Pre-Woodfordian glacial deposit
Merrill T1117? ’

Bedrock

Outcrops in study'area

Outcrops in study area

Outcrops in study area

May not have been deposited
or was removed by advancing
Langlade Lobe ice

May have been removed by
advancing Langlade Lobe ice

May have been removed by
advancing Green Bay Lobe
ice or not deposited

May have been removed by
advancing Woodfordian ice

OQutcrops out of study area

Observed by all investigators
Observed by all investigators

Observed by all investigators

Shown in Dames & Moore (1981).
¢ross-sections A-A' and D-D':
implied in Golder Associates
(1980) cross-sections A-A, B-B,
C-C, D-D: Suggested by Simpkins
et al., 1981,

Implied in Golder Associates,
1980. Lumped as Green Bay "Drift"
by Dames & Moore, 1981. :.0b--

served by Mickelson et al., 1974.
Observed by Simpkins et al., 1981.

Lumped as Green Bay 'Drift" by

Dames & Moore (1981). Observed.
by Mickelson et al., 1974, Ob-
served by Simpkins et al., 1981.

Suggested by Dames & Moore, 1981.

Observed by Golder Associates,
1980, Dames & Moore, 1981.
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ice (Koteff, 1974). This accumulation wazs most pronounced at the terminus
of the glacier. As the ice wasted; vast amounts of melt water came in
contact with the debris wasfing from the ice; the water transported, sorted
and deposited it as various types of stratified deposits of gravel, sand,
silt and clay.. Some of these stratified deposits formed directly in contact
with the wasting ice and are called ice-contact stratified drift. Other
deposits were carried away from the iée and deposited as non-ice contact
stratifed drift deposits (Koteff, 1974), either in stream environments
(glaciofluvial) or lake environments (glaciolacustrine). In some cases
melt water had very little interaction with the debris wasted from the ice.
This debris was deposited as ablgtion till and flow till. Both of these
tills generzlly contain fewer fines (silt and clay) and are less dense than
the lodgement till produced by flowing glacier ice. They producedvtopography
which contains numerous ice-contact features-suéh es kettles and ice-
channel filling. The difference between poorly sorted ice-contact glacio-—
fluvizl deposits and ablation till deposits is slight and the two deposits
commonly interfinger and grade into each other.
2 As glacier ice thinned by wasting in the study area, the higher
hills first emerged through the glacier (Simpkins et 2l., 1981Y. Figure A-3
illustrates the various phases of deglaciation which created the topography
of the study area wetlands. Phase 1 (Figure A-3) shows the hills of the
study area emerging és the ice down waste.

The ice between the two hills continued to be part of the ac-
tively flowing glacier until, through continued wasting, becazme separated

from the remzinder of the ice of the Langlade Lobe. Vhen this occurred

(Phese 2, Figure A-3), the ice trapped between the two hills stagnated and
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continued to waste becoming debris covered. As the stagnant ice continued
to melt befween the two hills, melt water from the Langlade Lobe ice to the
north was predominantly prevented from flowing between the two hills by the
convergence of the two hills at their northern ends and blocks of wasting
ice (Phase 2, Figure A-3). Larée blocks of ipe were trappéd between the two
ridges and slowly wasted (Phase 3, Figure A-3). Debris melted from these
blocks of ice was deposited predominantly as ablation till between the
wasting ice blocks and adjacent lodgement till slopes. Where larger amounts
of melt water was present, glaciofluvial sand and gravel was deposited,
adjacent to or over wasting ice. When the ice blocks completely melted
(Phase 4, Figure A-3), they created topographic lows (kettles), many of
which either intersected the watef teble or collected perched watef; forming
lzkes znd ponds. Melt water released from the melting of the glacier ice
incised melt-water channels into the till or ice-contact deposits, also
creating topographic low areas where water could collect. As a result of
these processes of glacier and melt-water depcsition and erosion, many large
and small basins of various shapes were created in the till and ice-contact
deposits. Immediztely following deglaciatiocn, strong glacizl winds blew
fine sand and silt particles azcross the landscape. Much of this material

was deposited into the bzsins, either dry or wazter filled. At the same

" time, surface water runoff zlso transported and deposited fine sand, silt

and clay particleé into the basins. In the basins occupied by water this
material settled out as lacustrine (lake bottom) deposits. In dry basins
eolian (wind) deposits predcminate. These eolian and lacustrine deposits
gene;ally are more impgrmeable than the till or ice-contact deposits they

overlay. As a result they act as "liners" and a2id in trapping (perching)



water. Once water occurs at or near the land surface for a significant
portion of the year, a wetland vegetative community will grow. As the
vegetative community generates organic debris, it is deposited into anaerobic
conditions resulting in the accumulation of organic rich soils. The thickness
of these organic soils is controlled by the elevation of the basin's outlet

or the watér table in basins having no outlet. Once organic soils accumu-
late they, in turn, act as a "liner" for the basin. They also can store
la;geramounts of water and aid in mazintaining the water table, anaerobic

conditions and wetland vegetative community.
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GENERAL ECOLOGY OF WETLAND TYPES
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PREFACE

This appendix contains descriptions of the general ecology
of those wetland communities found in the study area. Descriptions of the
geologic and hvdrologic conditions which give rise to each of the wetland
types is included zlong with descriptions of the plant and wildlife communi-
ties. The information contained in these descriptions provides a basis for
relzating the characteristics of wetland types in the study area to what

would be "'typiczl" cheracteristics for these types in the region.



GENERAL ECOLOGY OF WETLAND TYPES

1.0 BOGS

Bogs in the eastern and central United States are isolated
ponds in hydrologic locations where the water budgets and annual nutrient
input are low, and sphagnum moss (Sphagnum sp.) is dominant. The typical

vegetation association in Wisconsin bogs includes Pitcher plants (Sarracenia

purpurea), black spruce (Picea marianz), temarack (Larix laricina), round

leaved sundew (Drosera rotundifolia), and heaths, such as cranberries and

blueberry (Vaccinium spp.), leatherleaf (Chamaedaphne calvculata), bog

laurel (Kalmiz polifolia), bog rosemary (4ndromeda glaucophylla), and

Lzborador tea (Ledum groenlandicum). The herbaceous layer is dominated by

the cedge family, and the shrub leyer by the heath species (Cartis, 1959).
Although water in‘tbe bogs remzins cold in the spring, most of the plants
flower in early spring. Many of the shrub leyer plants are also berry
producing, mzking the bog an important food source for wildlife species.

tlthough production of primary food materials is low in bog
cogmunities because nutrient input is low, the open water in the central
portion is slowly taken over by the floating mat of vegetation. The
acidic water, ﬁaintained by the sphegnum and its related community, results
in a very slow ratg-of decomposition. This leads to the build-up of organic
deposits which slowly f£ill the original cepression, eventually succeeding
‘to a coniferous swamp.

The typical hydrogeologic locaticns where bogs occur in the
Aregion are isolated kettles and semi-closed basins. These are believed to

be local aquifer connected (perched) where there is little inflow or

outflow of surface water znd no inflow of ground weter from the main
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aquifer. Seepage of bog water may occur slowly to the underlying local
and main aquifers. Thick peat soils are normally found in bogs.

Bogs are of minimallvalﬁe to most wildlife including-birds
because of their relatively low primary production (Golet and Larson,
1974). The presence of a floating peat mat a@ditionally restricts the
availebility of open water for wildlife. The available open water fre-
quently is too deep for -dabbling ducks such as mellazrds and black ducks.

The ring-necked duck (Aythva collaris) is one of the few waterfowl species

which regularly inhabits bogs (Golet and Larson, 1974). This diving duck
feedé on submerged plants too deep for dabblers. Bogs with large expanses
of open water (such as F28 at Duck Lake) provice important staging and
resting areas for watgrfowl.during zutumn migration.

Although bogs are considered to have z minimal value for wetland
birds, they do attract a veriety of more upland bird species (usually
coniferous forest species) which nest zlong the edge of beg and upland
cover types. These include warblers, flycztchers, nuthatches, and king-
lets (Landin, 1979). Anderson (1978) listed the following birds as "indi-
cator species' for bogs in the nerth-central United States: Eastern

kingbird (Tvrznnus tyrennus), tree swallow (Iridoprocne bicelor), common

vellowthroat (Geothlvpis trichas), red-winged blackbird (Agelaius phoeni-

ceus), Lincoln's sparrow (Melospiza lincolnii), swamp sparrow (Melospiza

georgiana), and song sparrow (Melcspiza melodia). Wooded bogs containing

spruce and tamarack also provide becth food and cover for ruffed grouse

(Bonzsa umbellus) during the winter (Golet and Llarson, 1974). With the

excebtion of the bog lemming (Syneptomys cocveri), few small mammal spe-

cies regularly utilize bogs.
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The distribution of amphibians in the four major vegetational
"successional" zones surrounding a2 bog in northwestern Minnesota during

.late summer has been reported by Marshall and Buell (1955). Mink frogs

(Rana septentrionalis) were common in the open water, with leopard frogs

(Rana pipiens) most abundant in the adjacent sedge mat and tamarack zone.

Wood frogs (Reana sylvatica) znd spring peepers (Hyla crucifer) increased

in abundance outward from the center of the bog through the tamarack,

black spruce, and fir-black ash (Fraxinus nigra) zomes. The "swamp tree

frog" (boreal chorus frog, Pseudacris triseriata) was found in the two

zones farthest from the center, black spruce and fir-black ash. Gray tree

frogs (Hvla versicolor) were scarce in all zones. The American toad (Bufo

americana) was found only in the peripheral zone.

Other herpetofauna that may occur in bogs include <he four-toed

szlzmznder (Hemidactylium scutatum), pickerel frog (Rzna palustris),

Blanding's turtle (Emyboidea blandingi), water snake (Natrix sipedon),

brown snake (Storeria dekavi) and red-bellied snzke (Storeria occipito-—

maculata) (Comant, 1975).
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2.0 SHRUB SWAMP

Shrub swamps are commonly found in open surface water drainages
characterized by a muck soil type and some ground-water discharge. Decidu-—
ous vegetation is most characteristic of shrub swamps and frequently the

predominant species in Wisconsin shrub swamps is alder (Alnus rugesa), with

their nitrogen-fixing capability (Curtis, 1959). Other species include

hardhack (Spiraea tomentosa), sensitive fern (Onoclea sensibilis) and the

grasses and sedges of seasonally-flooded stream banks such as blue-joint

grass (Calamagrostis canadensis) and sedge (Carex rostrata). Many of these

species are also found in deciduous swamps and marshes. They also include

herbs such as asters (Aster spp.), and the Joe-pye weed (Eupatorium maculatum).

Shrub swamp communit?es are‘generally high in producticn, with soils rich in
nutrients and high in oxvgen levels, contrasting sharply with the peat soils.
cf bogs. |

The value of shrub swamps to wilédlife depends primarily on their
subtype clazssification and surrounding hebitats. Sapling shrub swamps
(typically red mzple dominezted) are characterized by little cover im the
shrub layer (.61 to 1.5 m [2 to 5 foot] zone) and hence are of minimal
wildlife value except for songbirds ;uch as vellowthroats which nest in
heavy ground cover and birds such as vireos which nest at greater heights

(Golet znd Larson, 1974). Shrub swamps withoﬁt nearby open water provide

suitable habitat only for such upland species as woodcock (Philohela

minor), snipe (Capella gallinago) and ruffed grouse. When near cpen water,
the value of shrub swemps increases if dead standing trees large enough to

provide nesting cavities are present. .
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The "bushy swamp'" subtype (Golet and Larson, 1974) has minimal
value to waterfowl but is of great value to songbirds for nesting and as
winter cover for pheasants (Schitoskey and Linder, 1979). '"Compact shrub-
swamps' with 2 high stem density of such species as sweet gale are nor-
mally too dense for waterfowl or marsh birds, but when not toec wet, do
provide gobd foraging for song sparrows and swamp sparrows (Golet and

Larson, 1974). Red-winged blackbirds also will nest here if more de—

sirable areas are not available. Shrub swamps containing "aguatic" shrub -

species such as buttonbush (Cephalanthus occidentalis) often have a higher

waterfowl value because they frequently are in close proximity to deep
marsh areas. Wood duck (Aix spomsa) broods will frequently seek refunge in
aquatic shrub areas (Golet and Llarson, 1974).°

- Shrub swamps provide habitat for many amphibiars ané reptiles
depeﬁding largely on the amount of standing water (Conant, 1975). Szla-
manders and toads.utilize temporary pools that are formed in shrub swamps
after snow melt for egg laving. In addition, the gray treefrog, spring
peeper, and wood frog also utilize these wetlands during both the breeding

and non-breeding season. Typical reptile species found in shrub swamps

include the wood turtle (Clemmys insculpta), water snake and brown smake

(Conant, 1975)."
Among the small mammals associated with shrub swamps are the

masked shrew (Sorex cinereus), southern red-backed vole (Clethrionomvs

gapperi), white-footed mouse (Peromyscus leucopus), deer mouse (Peromyscus

maniculatus) and woodland jumping mouse (Napaeozapus insignis). Larger

memmals using these areas include the Virginia opossum (Dicdelphis vir-

giniane), raccoon (Procvon lotor) znd striped skunk (Mephitis mephitis)

(Jackson, 1961).
' B-6
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3.0 DECIDUQOUS SWAMPS

Deciduous swamps are commonly found in areas which are season-
ally flooded. Generally they occur in shallow drainage basins with thin
organic soils and are commonly connected with local aquifers. Deciduous
swamp wetlands include wet mesic northern lowland forest as described by
Curtis (1959), and some woodlands with muck soils having species not
chéracteristic of the plant communities identified by Curtis in Wisconsin
kCurtis, 1959). Examples of ﬁhis latter deciduous swamp type include wet

forests of bur oak (Quercus macrocarpa) and swamps of mature red maple

(Acer rubrum) (Braun, 1972). Species composition of deciduous swamps de-
pends on the flow of water and nutrients through these wetiands, eand the
sediment load. Deciduous swamps also may vary-greatly inm the extent of
the shrub and ground layers.

When located near cpen water such as streams, ponds, or lakes,
deciduous swamps provide valuable habitat for wood ducks, black ducks, and
mellards. Their value to waterfowl is directly related to the persistence
of surface water during the critical nesting period. They also are impor-

i

tant to many upland bird species becazuse of the high structural diversity
which is frequently characteristic of deciduous swamps (Golet and Larson,
1974). Typical bird species include hawks, owls, woodpeckers, flycatchers,
nuthatches, vireos, .warblers, thrushes, grackles, and many other passer-

ines. Woocland swamps adjacent to uplend stands of mast producing trees

are utilized by gray squirrels (Sciurus carolinensis) and flying squirrels

(Glaucomvs sabrinus). The moist forest floor also provides ideal habitat

for insectivores such as the masked, pvgmy (Microsorex hovi) and short-

tailed shrew (Blarina brevicauda and star-nosed mole (Condylura cristata).

’
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The southern red-backed vole is a common inhabitant of wooded swamps with

an abundance of fallen logs, stumps, and exposed roots (Merritt, 1981).

The spotted salamander (Ambystoma maculatum), gray tree frog, western

chorus frog (Pseudacris triseriéta), spring peeper and wood frog are also

common in deciduous swamps (Bishop, 1947; Wright and Wright, 1949).

B-8
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4.0 CONIFEROUS SWAMP

In northern Wisconsin, coniferous swamps are found in melt-water
cﬁannels and large kettle holes, and they may be either recharge areas for
the main aquifer or discharge areas for the local aquifer. Silt and nu-
trients accumulate at a slow rate in these depressions. Coniferous swamps
are synonymous with Curtis' (1959) wet northern lowland forest classifica-

tion in which black spruce and tamarack are dominant. In swamps where

iellow birch (Betula lutea) apd white cedar (Thuja occidentalis) dominate,
the community is classified as wet-mesic northern forest (Curtis, 1959). 1In
the drier regions of such stands and around the moist edges, hemlocks (Tsuga
canadensis) indicate the more mesic portions. The ground layef of coni-
ferous swamps may also include many of the ericaceous shrubs typical of
bogs. Orgeanic soils cf variable thicknéss are typical of coniferous swamps.

The succession from bog to coniferous swamp in Wisconsin is oiften
in concentric circles, advancing to fill the open water at about 30 cm (1.2
inches) per year (Curtis, 1959). Drier, firmer soils allow the more shade-
tolerant white cedars to invade. Many of the trees in bogs are sensitive to .
fires, especially the tamarack, and 2 fire or a drop in the water table can
cause oxidation of the peaty soils which hastens the conversion process to
an alder thicket or a white cedar swamp.

Coniferous swamps attract bird species associated with boreal

forests such as the golden-crowned kinglet (Regulus satrapa), magnolia

warbler (Dendroica magnolia), red-breasted nuthatch (Sitta canadensis) and

yellow-bellied flycatcher (Empidonax flaviventris) (Golet and Llarson, 1974;

Peterson, 1980). They also provide excellent habitat for sawwhet (Aegolius
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acadicus) and great-gray (Strix nebulosa) owls. Red squirrels (Famiasciurus

hudsonicus), snowshoe hares (Lepus americanus) and red-backed voles are

characteristic mammalian species in coniferous swamps (Burt, 1957). Dames
and Moore (1981) reporEed the following species in order of abundance from
coniferous swamﬁs in the site area: red-backed vole, deer mouse, masked

shrew, unidentified juvenile Peromyscus, snowshoe hare, and least chipmunk

(Eutamias minimus).

Coniferous swamps are-.also valuable as winter yarding areas for

white-tziled deer (Odocoileus virginianus). DNR has identified five such

yards within an 8 km (5 mile) radius of the Crandon ore body (Dames and
Moore, 1981): (1) the large Swamp Creek Yard on the northern boundary of
the site area, (2) Rolling Stone Deeryard in the southwest corner of the
site areas, (3) a portion of the K Tower Deeryard, west of the site area,
(4) Maloney Deeryard, southwest of the site arez, and (5) a portiom of
Degryard No. 27, southeast of the site area. Although most coniferous
species (with the exception of white cedar) provide excellent cover, they
are considered poor deer foods. Red maple, although not a prevalent species
in c¢éniferous swamps, and alder are excellent hardwood foods for deer and
are heaQily browsed wﬁén occurring in or zdjacent to yards.

Amphibians commonly associated with coniferous swamps include the
tree frog, western chorus frog, spring peeper,.fOur—toed salamander, and

blue-spotted salamender (Ambystoma laterale) (Bishop, 1947; Wright and

Wright, 1949).
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5.0 MARSH

Marshes in Wisconsin are characteristic of shallow, nearly level
areas dominated by grasses or sedges that are wet for most of the year.
Wet conditions are maintained in marshes by discharge from local ;r main
groundwater aquifers. Generally, the drainage basin in which marshes occur
are shalloy and contzin thin organic soils. These are equivalent, in some
caées, to the sedge meadow community described by Curtis (1959). The

dominant herbs in marshes are sedges (Carex spp.) and blue-joint grass

(Calzmagrostis canadensis). A marsh with this composition conforms more

nearly with the southern sedge meadow or to the wet prairie coxmumities
described by Curtis (1959). Northern sedge meadows zre more commonly
dominated by Cyperus spp.

Marshes provide valueble feeding, resting, and nesting habitat
for waterfowl (Golet and Larson, 1974; Landin, 1979). They are 2lso
important nesting and feeding areas for red-winged blackbirds, swamp

sparrows, and other passerines. Other birds such as common gallinules

(Gallinula chloropus), soras (Porzama carolina), Virginia rails {Rallus-

limicola), American coots (Fulica zmericana), common snipes (Capella

gellinago), spotted sandpipers (4Actitis macularia), and 211 heroms and

bittern species 2lso utilize marshes (Landin, 1679). Marsh wetlands

constitute valuable muskrat (Cndatra zibethicus) habitat (Golet =nd larson,

1974). Raccoons (Procyon lotor) also frequently forage in marshes for both
large invertebrates and amphibians. Amphibians and reptiles frequently

found in shallow marshes include the snapping turtle (Chelvdra serpentina),

painted turtle (Chrysemvs pictez), water snake, chorus frog, spring peeper,

leopard frog, and bullfrog (Rana catesbeianz).
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6.0 AQUATIC BED

Aquatic beds are contiguous to deep water (>0.5 m [1.6 feet]) and
are characterized by a periphery of emergent plants with a floating plant
community in the deeper portions. They are located in both kettle holes and
melt-water channels where ground-water discharée keeps the area very wet. -
This type of wetland is classified as an emergent and submerged aquatic
community by Curtis (1959). Aquatic beds are dominated by water lilies
(Nymphaea sp.) and burreeds (Sparganium sp.).

Deep marshes repreéent the most valuable all-purpose habitat for
waterfowl (Golet and Larson, 1974). They provide habitat for bocth dabbling
and diving ducks as well as geese. They are utilized for mating, nesting,
feeding, brood-rearing, and.for staging-resting areas during migration
(Gdlet and Larson, 1974). The shellower areas near their margins provide
valuable feeding habitats for wading birds such as the great blue heron

(Ardea herodias), green heron (Butorides striatus), black-crowned night

heron (Nvcticorax nycticorax) and American bittern (Botaurus lentiginosus).

Aerizl feeders, like tree swallows, often feed over aquatic beds. Stands of

emergents such as cattail and wild rice (Zizania aquatica) support muskrats.

Amphibians associzted with aquatic beds include the spring peeper, green

frog (Rana clamitans), leopard frog, mink frog, and bullfrog. The reptiles

are represented by the snapping turtle, pezinted turtle, and water snake.
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DESCRIPTION OF WETLAND INVENTORY ELEMENTS



PREFACE

In this appendix ali of the elements on the wetland inventory
sheet are described znd the methods used in measuring each element zre dis-
cussed. This information is presented to develop an uﬁderstanding of the
process used to inventory wetlands using the inventory sheets and to provide
the background necessary to understand the role of each element in the

models as discussed in Appendix D.
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DESCRIPTION OF WETLAND INVENTORY ELEMENTS

1.0 ECOLOGICAL ELEMENTS

1.1 DOMINANT WETLAND CLASS

Wetland classes are synonymous with>the wetland types described
in Section 4.2 and are distinguished on the basis of vegetative life form
(e.g. tree, shrub, emergent), water depth during the growing season, and
éater level fluctuation. A given class is seldom found as a pure type,
but éommonly contains life forms typical of other classes, in which case
the class is characterized based on the life form which occupies the
gréatest area. Wetland classes can be readily delineated on large scale
(e.g. 1" = 500") zeriel phétographs, although frequent ground checks are
necessary to correct interpretation errors and note changes occurring

since the photogrephs were taken.

1.2 XUMBER OF WETLAND CLASSES (RICENESS)

Wetland class richness refers to the number of different classes
in 2 wetland. Class richness can be assessed by delineating the boundary
of each distinct class within a given wetland on aerial photographs and

totzlling the number of different classes.

1.3 NUMBER OF WETLAND SUBCLASSES (RICHNESS)

Wetlznd arezs within a class are divided into subclasses that
differ from one another by vegetative life form and species composition.

For example, a shrub swamp dominated by bushy shrubs, such as blueberry
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or dogwood, would constitute a different subclass from a shrub swamp in
which red maple saplings were predominant. Subclasses are difficult to
distinguish on zerial photographs because of similarities in appearance

between certazin life forms; therefore, intensive ground truthing is

generally required to correct improper designations or errors in boundary

placement. After the boundaries have been corrected, the subclasses are

totalled in the same manner as the classes.

1.4 " VEGETATIVE INTERSPERSION

Vegetative interspersion is a measure of vegetative life form
diversity and the length of edge, or line of contact between two or more
different wetland classes or subclasses. Edge increases with the degree
of interspersion, which improves as the size of individual stands of
vegetation decreases and the variety of such stands increases. Golet and

Larson (1974) distinguished three different interspersiocn conditioms.

1. Low interspersion where length and types of edge are
minimum, and the various life forms occur in concemtric
rings,

2. moderzte interspersion, in which length and types of edge

are moderate, and the different life forms occur im
broken, irregular rings, and,

3. high interspersion where the length and diversity of edge

zre high and the various life forms are smzll and scattered.

These three conditions are illustrated in Figure C-1. The interspersion
condition of 2 wetland should be assessed by observing the wetland on
aerial photographs and in the field, comparing the actual condition to

the three shown in Figure C-1.
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‘Figure C-1l.

INTERSPERSION TYPE 1

INTERSPERSION TYPE 3

D DECIDUOUS TREES TALL MEADOW EMERGENTS
ES 1Al stEnsER sHRuss BB rosust emercents
[IU SUSHY SHRUES EEE EROAD-LEAVED EMERGENTS

Examples of the three wetland vegetative interspersion
types (Golet and Larson, 1974).



1.5 SURROUNDING HABITAT

Sﬁrrounding habitat refers to the percentage of the surrounding
landscape which is in agriculture, abandoned open land, forest lamd, and/or
developed land, and the number of these categories present. Although
a certain amount of information regarding surrounding habitat can be ob-
tained from topograzphic maps, such maps are often outdated. Recent aerial
photographs, therefore, are the most useful tool for assessing surrounding
conditions; any changes noted during the field visit that have occurred

since the photography should be recorded.

1.6 WATER/COVER RATIO (COVER TYPE)

Water/cover ratio refers to the proportions of open water and
plant cover throughout 211 of the classes in a vegetated wetland. Certain
wetland classes are fairly staeble with respect to this ratio; in deciduous
swamps, for example, the vegetated portion generally occupies 90-85 percent.
This element can be estimated on azerizl photogrephs; although field check-
ing each wetland is advisable, particularly in problem areas. Water/covef
ratio can change throughout the year due to the growth of wetland plants,
;herefore the estimate should be made when the growing sezson is well under-

way, using leaf-on_photographs.

1.7 PERCENT OPEN WATER

Percent open water refers to the condition in which cover is
restricted to vegetation on the periphery of a contiguous body of open

water. This element differs from water/cover ratio in that the cover
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occurs either on the periphery or in diffused open stanas or demnse
scattered patches in open stands. In water/cover ratio the arrangement

of cover &and water in a wetland is assgssed, whereas, in percen? open
water, only the zmount of water existing as a contiguous body is assessed.
Percent open water can be readily assessed on aerial photographs but, as
with water/cover raztio, the assessment should be made when seasonal

development of the plant-cover is well underway.

1.8 PERCENT OF WETLAND EDGE BORDERING OPEN WATER

The segment of edge between an open water body, such as a
stream, river or lake, and a wetland along the periphery is estimated as

a percentage of the total wetland border. Although this information can

"be obtained frcm topographic maps, the wetland boundary can be more

accurately defined on azerizl photogrephs, which improves the accuracy
with which percent edge can be assessed. DMoreover, the kind of edge can

also be more accurately determined from the photographs.

1.9 VEGETATIVE SPECIES RICHNESS

Vegetative species richness is the number of different plant
species per unit area, énd is assessed by inventorying plants within
random nested sam;le plots; plot sizes are 10 m x 10 m (32.8 x 32.8 feet)
for trees, 3 m x 3 m (9.8 x 9.8 feet) for shrubs and 2 mx .5 m (6.5 x
1.6 feet) for herbs. The inventory is continued within a given wetland

until the number of new species zdded per set of nested plots is one or

zero. The slightly increased accuracy gained by continuing to sample
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beyond this point does not justify further sampling effort. Assessment
of species richness in a given wetland is based on comparisons with other

wetlands in the study area.

1.10 PROPORTION OF WILDLIFE FOOD PLANTS

The wildlife food value of Qetland plants varies widely with
such factors as palatability, nutritional value and quantity produced.
The overall food values of a large number of plant species are given in
Martin et 2l1. (1961); species of wetlénd plants on the list derived from
the field survey can be rated based on these values. The relative abun-
dance of the various plant species, together with the value ratings,

indicetes the proportion of food plants in a wetland.

1.11 VEGETATIVE DENSITY

Vegetative density is the number of plants per unit area.
Altﬁough this can be assessed by actually counting stems, the mast effi-
ciént technique is to.estimate the percentage of an object obscured by
vegetation at a fixed distance from an observer. These techniques are
described in Scﬁemnitz (1980). Estimeztes are made in various locations
in 2 wetland and an .overall assessment of high, medium or low density is
recorded. As with species richness, the assessment of vegetative density

is judgemental.
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1.12 WETLAND JUXTAPOSITION

Wetland juxtaposition refers to the locatioﬁ of a wetland ﬁith
réspect to other wetlands. This is assessed on the basis of whether the
wetland is totally isolated, at a considerable distance from other wetlands,
or whether other wetlands are nearby but not connected, or interconnected by
streams. Proximity to oﬁher wetlands-and surface connections can be deter-—
miﬁed from leaf-off aerial photographs. Wetlands that are isolated are
gonsidered to be unfavorable. .Wetlands connected to wetlands both above
and below are highly unfavorable, while wetlands connected to only one otherxr

wetland, above or below are moderately unfavorable.
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2.0 SPECIAL ELEMENTS

There are six special elements in the wetland inventory report:

(1) Aquatic Study Area, (2) Sanctuary or Refuge, (3) Wildlife Management

Area, (4) Fisheries Management Area, (5) Educational Study Area, and (6)
Historical Area. These special elements were not used in any of the
functional values models, but represent concerns that must be addressed
wherever they apply. They have been included to identify those wetlands
requiring additional consideration. Wetlands having status for ome or
more -of these elements are identified primarily with the assistance of

state agencies and academic institutions.
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3.0 TOPOGRAPHICAL ELEMENTS

3.1 TOPOGRAPHIC CONFIGURATION

Wetlands are found in four possible topographic features; closed
basins, semi-closed basins, valleys and hillsides. This finding is based
upon the work of Hollands and Mulica (1978), Novitzki (1978), IEP (1979),
Motts and O'Brien (1980); plus extensive field observatioms.

A closed basin is a topographic feature, commonly called a de-
pression, which can be identified on a topographic map by one or more
perimeter contour lines which have closure and decrease in elevation
creating a depression. A wetland occupying a closed basin has no outlet and
occurs at an elevation lower than the lowest point of the rim of the de-
pression. The width to length ratio is generally 1 to 1, or 1 to i, as
shown in Figure C-Z.

A semi-closed basin is a topographic feature having the same
general shape as a closed basin but with a distinct outlet, either ephemeral
or perennial, through the rim of the basin. An example is shown in Figure
Cc-3.

A valley is a landform contazining a stream chznnel with a distinct
gradient, and is indicated on & topographic map by the upstream V" of the

contour lines. An example of a wetland in a velley is shown in Figure C-4.

A hillside wetlaznd is a ‘topographic feature vhich is neither a
basin nor valley znd which has a distinct contour gradient. An example is

presented in Figure C-5.
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Figure C-3.

An example of & wetland

meters above MSL).
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Figure C-5.
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3.2 WETLAND GRADIENT

The gradient of a wetland is its slope along its length (verti-
cal elevation decline divided by‘length). The gradient of a wetland is
expressed as a percent slope. The definition from O to 3 percent slope
is considered a slight slope and greater than 3 percent is considered
steep, based upon definitions used in éstimating erosional soil 1leoss.
Slope was measured in the field using an inclinometer, such as is found

on a Brunton Compass, or was determined from a topographic map.

3.3 SURROUNDING SLOPES

The steepness of surrounding slopes was measured using the same

techniques and definitions as for the wetland gradient.

3.4 TOPOGRAPHIC POSITION IN WATERSHED

Wetlands which have an outlet but no inlet were defined as
occlitring in the upper portion of‘the watershed. Wetlands having both
an inlet and an outlef, znd which occur in the upper 66 percent of the
length of the watershed, were defined as intermediste. Wetlands having
both a2n inlet and outlet, and which occur in the lower 33 pefcent of the

watershed, were defined as lower wetlands.

3.5 SIZE

The size categories of large, medium and small describe the sur-

face area of the wetland. The areaz of each numbered wetland was measured
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using a digital planimeter to the nearest .040 ha (.10 acre). Wetlands .hb
ha (1.0 acre) or less are considered small; wetlands .40 to 1.8 ha (1.1 to

4.5 acres) medium, and 1.8 ha (4.5 acres) and greater are large.
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4.0 GEOLOGICAL ELEMENTS

4.1 SURFICiAL MATERIALS

Till is an unsorted, unstratified mixture of all grain sizes
deposited by flowing or wasting glacier ice (Flint, 1971). It generally
has a low permeability.

Stratified sana and gravel formations consist of sorted and
stratified material ranging from 1/4 mm to 2 mm (.00l to .08 inches)
in diemeter (sand) and from 2”mm to 64 mm (.08 to 2.56 inches) (gravel)
deposited by meltwater in predominantly glaciofluvial (glacial stream)
environments. These deposits have high permeabilities.

Stratifiéd fine sand and silt formations consist of sorted
and straﬁified materizl renging in diameter from 1/4 mm to 1/256 mm (.001
to .0001 inches) or smaller. These are deposited predominantly in glacio-
lacustrine (glacial lake) sedimentary environments, and usuzlly have low
permeabilities.

Alluvium is gravel, sand, silt and clay deposited in recent
fluvial (river) sedimentary environments. Definitions of these elements
are found in Flint (1971). Alluvium has variable permeesbilities but is

generally permeable.

4.2 BEDROCK

Igneous rocks are formed from molten magma and occur either
as intrusive or extrusive rocks. Sedimentary rocks are formed directly
from sediments. Metzmorphic rocks were once either igneous or sedimentary

rocks which then were subjected to sufficient heat and pressure to
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substantially change their mineralogy. Igneous and metamorphic rocks
generally have low primary porosity while sedimentary rocks may have
moderate to high primary porosity. The classification of wetland bedrock
types‘used'is from Motts and O'Brien (1980). Rock types are defined in

Bowen (1956); Pettijohn (1957) and Deer et al. (1966).

4.3 ORGANIC MATERIAL

The organic soils of a wetland may be classified as having
eithef high or low permeability. Highly permeable organic soil, such as
peat, is defined by the Soil Conservation Service (1980) as Fibric soils.
Thése soils are the least decomposed of all orgenic scil materials.-

They contain large amounts of fibers that are well preserved and are

readily identifieble as to botanicel origin. They commonly have very low
bulk density and high water content when saturated. The colors of these
materizls range from light yellowish-brown, dark brown, to reddish brown.

Wetland soils with low permezbility are commonly called muck.
The Scil Conservation Service (1980) defines these soils as Sapric soils.

They are the most highly cecomposed of the organic materials, aad normally

" have the smallest amount of plant fiber, the highest bulk density and

‘the lowest water content at sazturation. Color is commonly very dark grey

_to black.
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5.0 HYDROLOGICAL ELEMENTS
5.1 HYDROLOGIC POSITION

5.1.1 ZLocal Agquifer Wetland

The hydrologic position of wetlands is defined by Motts and
O'Brien (1980). Perched (local aquifef) wetlands occur when the water
table which forms the wetland is distinctly separated by a2 zone of un-
saturated or semisaﬁurated soil between the wetland and the underlying

regional (mazin aquifer) water table (Figure C-6).

5.1.2 Main Aquifer Wetlands

A water table (main aquifer) wetland is one where the regionzal
water teble intersects the land surface creating the wetland. A well,
screened below the organic soils of the wetland will have a water table

equal to or slightly below the land surface of the wetland (Figure C-7).

s

7/
5.1.3 Main Aquifer/Artecian Wetlands

A water table/artesian wetland (Figure C-8) is one where the
regional water téble (main aquifer) intersects the land surface. A well,
screened below the oréanic soils of the wetland, will have a water table
higher than the wetland surface. Also, the water in the wetland is directly

connected to the regional water tzble which slopes towards the wetland.
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5.1.4 Artesian Wetland

An artesian wetland is one where a confining layer exists

between the wetland organic soils and an underlying aquifer (Figure C-9).
A fault, joints, fractures, or other high permeability zone occuré below
the-wetland and through the confining layer, whereby water under hydraulic
head passes up through the confining layer fo the land surface creating

a ﬁetland; A well, screened in the aquifer, will have a water elevation
above the land surface of the ﬁetland. A well, screened in the confining
layer, will either have a water elevation below the land surface or will

be dry.

5.2 TRANRSMISSIVITY OF AQUIFER

Trensmissivity is the rate at which water of the prevailing
kinematic viscosity is transmitted through a unit width of an aquifer
under a unit hydraulic gradient. It is a measurement of the ease with
which water passes through an aquifer. The divisions of transmissivity
into high, moderate, and low are those developed by Motts and O'Brien,

1980.

5.3 DOMINANT HYDROLOGIC TYPE

The following hydrologic types refer to the hydrodynamic
characteristics of a wetland. Generally, data concerning the hydrodynamics
of a wetlaend are difficult to obtain. Additionally, the relationship

between hydrology, biota and wetland values is difficult to define.
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Figure C-9. Cross-section illustrating &n artesizan wetland.
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Gosselink and Turner (19785 presents the best conceptual discussion of the
relationship between hydrodynanics and wetland ecosystem characteristics
(Figure C-10). The following conceptual model illustrates the &ole of
hydrology in wetland ecosystems. Hydrology determines the chemical and
physical properties that in turn allow a specific wetland vegetative com-
munity to develop. The organic matter generated by the vegetation modifies
the hydrology and the cycle is continuous.

The six hydrologic cqnditions (IEP, 1976) used on the wetland
inventory sheet relate hydrolégy to the surface water flow velocity, renewal
rate, and seasonal timing of water passing through the wetland ecosystem.
Many wetland values are assumed to be related to the length of time a mole-

cule of water spends within the wetland ecosystem.

5.3.1 Hvdrologic Condition 1

A Condition 1 wetland has & steep gradient, a narrow channel, no
floodplain, a gravel to boulder substrate with no organic soils, and little
or no vegetation within the channel (Figure C-11). For this type of wet-
land, surface water.flows quickly through this ecosystem. The wetland has
little opportunity to store flood waters. Nutrient uptake by plants, and
interaction with wetlandAsoils is also limiteq‘ A steep gradient rushing

mountain brook is typical of this type.

5.3.2 Hydrologic Condition 2

A Condition 2 wetland is a stresm with a moderate to low gradient

and a floodplain that is relatively narrow and does not flood (stream leaves
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Figure C-10. Conéeptual model of the role of hyvdrology in wetland

ecosvstems (from Gosselink ancé Turner, 1978).
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its bank) every year (Figure C-12). The floodplain contains upland vege-

tation and upland soils.

5.3.3 Hydrologic Condition 3

A Condition 3 wetland is a stream with a low gradient and a wide
floodplain which floods annually (Figure C-13). The vegetation of the

floodplain consists of wetland plant species and the soil is organic.

5.3.4 Hydrologic Condition 4

A Condition 4 wetland consists of wooded swamp, shrub swamp, or
shallow fresh marsh, through which surface water flows in a defined channel
cr channéls (Figure C-14). Organic wetland soils are present. Generally
the inflowing streeam has & higher gradient than the stream in the wetland
which has a very low gradient. The wetland floods at least once a year.

Surface water may flow through the vegetated wetlend in a brazided pattern.

5.3.5 Hydrologic Condition 5

A Condition 5 wetland consists of a wooded swamp, shrub swamp,
shallow fresh marsh, wet meadow or bog with a flat profile (Figure c-15).
This type of wetland has an inflow stream or streams, a perennial (year long
flow) or ephemeral (seasonal flow) outlet stream, and organic soils. Sur-
éace water enters and leaves the wetland in a defined channel or flows
diffusely through thé wetland (through the vegetaticn, organic debris and

soils) with no well defined continuous channel.
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Figure C-12.. A block diagram illustrating a hydrologic Condition 2
' wetland.
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Figure C-13.

4 block diagram illustrating a hydrologic Condition 3
wetland.
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Figure C-14. A block diagram illustrating a hydrolegic Condition 4
wetland.
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yearly or more
otten

© Figure C;lS. A block diagram illustrating a hydrologic Condition 5
wetland.
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5.3.6 Hydrologic Condition 6

A Condition 6 wetland has no outlet but lies in a closed basin
such as a kettle hole (Figure C-16). Inflowing surface water does not
leave the wetland other than by evapotranspiration and groundwater

<

recharge.

5.4 HEYDROLOGIC CONNECTION

Meny wetlands are pért of stream (riparian) systems, that is,
surface water flows into and/or out of the wetland. A wetland was
considered to be part of a riparian system when: 1) a definable stream
channel existed with ephemeral or perennial surface water flows, and 2) a
velley had no definable stream channel but observable shallow confined

interflow or soil water (shallow ground wzter) flow was observed.

5.5 WATER LEVEL FLUCTUATION

Water level fluctuation is a measure of the seasonal rise and
£211 of the surface water elevation within a wetland. HRigh water level
fluctuations were défined as greater than .60 m (2 feet) per yéar, and
low as less than .60 m. . In a vernal pool, the water tzble is below the
land surface of the wetland for the majority éf the year, but during the
spring rises to slightly above the land surface. The water table in a
vernal pool is primarily the result of groundwater fluctuations, rather

than surface water flooding.
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open water

Figure C-16. A block diagram illustrating a hydrologic Condition 6
wetland. ’
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5.6 GROUNDWATER OUTFLOW

Groundwater outflow is the amount of groundwater discharged
into the wetland from the underlying aquifer and that exits the wetland
through its outlet. Perched (local aquifer) wetlands do not discharge
main aquifer groundwater outflow, while wetlands in other hydrologic
positions may; Groundwater outflow occurs if the amount of surface
water outflow exceeds the amount of surface water inflow. Groundwater
oﬁtflow may also occur when water is.reléased from storage by wetland
organic soils. Water may leave these wetland organic soils primarily.by

interflow or subsurface streamflow.

An inlet is any definable surface water channel which transmits
either ephemerzl or perennial streem flow, subsurface stormflow or
interflow into a wetland.

7/

5.8 OUTLET

An outlet is any definzble surface water channel which trans-
nits either ephemeral or perennizl stream flow, subsurface stormflow, or

interflow out cof 2 wetland to another wetland.
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6.0 SOCIAL-ECONOMICAL ELEMENTS

Many of the elements in the preceeding sections are also used in
the social-economical models because of their important role in these
functions. The following elements are unique to the social-economical

models znd have not been described in the above sectioms.

6.1 SURFACE WATER CONNECTION

Surface water conﬁeétion refers to a condition in which a wetland
borders a lake, stream or river, or is part of a riparian system. 1In a
riparian system, surface water flows in a defined channel, or shallow
ground-water flows as confined interflow into and out of a wetland. Wetland
connection to a lake or a surface riparian system can be readily determined
from topographic maps; however, to identify connection to a subsurface
riparian system aerial photographs and field observation may be required in

addition to topographic maps.

6.2 PUBLIC ACCESS

Public access, as used here, means either a gravel or surfaced
roadway of sufficient size, and in a state of repair adequate to permit
sutomobile traffic to within 30.4 m (100 feet) of a wetland. One hundred
feet wzs chosen as the maximum distance that the majority of potential users
would be likely to walk. Access also refers to that attained by a waterway
such as a lake, river or stream of sufficient size to pernit motor boat

travel. An isolated wetland is one which is not sufficiently close to

either a passable waterway or an adequate roadway to permit access by the

L
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mzjority of the public. Access can be readily determined from recent topo-
graphic maps or aerial photographs. This information was updated where

necessary, by noting any changes observed while in the field.

6.3 ©LOCAL SCARCITY

Local scarcity refers to the uniqueness of a particular wetland
class within the study area, which was defined as the distance to the
néarest similar class or type.  This can be assessed from a wetland map
having the boundaries of all the wetlands clearly delineated by scaling off

the distance between each wetland and the nearest similar type.

6.4 REGIONAL SCARCITY

The regionzal scarcity of a wetland is not used in any of the
functional vzlues models and is assessed separately. TFor a discussion of

methods see Section 4.8.

6.5 PREEMPTIVE ELEMENTS

A wetland which harbors populations of threatened or endangered
species, or which providés habitet for such spgcies was immediately accorded
speciel consideration end assessed separately from the functional value
model. The protection accorded such species by state and federal statutes
furthgr necessitates this special consideration. Other preemptive cate-

gories.such as "Aquatic Study Area' and "Sanctuary or Refuge' are presented

in Section 4.7.
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WETLAND INVENTORY REPORT EXAMPLE

Wetland F60 is use& as an example of how the inventory report was
completed in the field and the office. A copy of the inventory report is
presented in pages D-5 to D-7.

The cover page of the report identifies the investigator'’s proj;ct
nunber (which is 448), and the wetland number (F60), which identifies the
wetland as occurring in watershed F and being number 60 within that watershed.
The wetland has been delineated on aerial photo flightline five, photo
number 37 of the April 28, 1976, 15275-147613 panchromatic ;erial photography,
primarily used for wetland delineaticns. No number was assigned to the
wetland map. The area of the wetland was measured on the map with a digital
planimeter and found to be 9.4 ha (23.2 acres). This total acreage has
been divided into its various subtypes and found to consist of .S3 ha (2.3
acres) of shrub swarp and 8.4 ha (20.8 acres) of wooded swamp.

A botanist visited the wetland at 2 number of locations and
penetrated to the center of the wetland. The plant spécies found were
listed under 'vegetaztion'" on the second sheet. Both the common and scien-
tific names are listed. The eppropriate box was also marked if the plant
occurred as an occasionzl, commoﬁ or dominant member of the wetlznd's
vegetative community.

The botanist also checked the appropriate boxes under Ecological
Elements. These checks were based upon viewing the wetland in the field
during the plant species inventory, viewing the zerial photos stereoscopically,
and using the orthophoto map, 2ll done in the field zt the wetland. The

wetland was found to be predominantly an evergreen wooded swamp of 6.2 ha

(15.2. acres) and partly a deciduous wood swamp of 2.26 ha (5.6 acres). A
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shrub swamp .93 ha (2.3 acres) in extent was also found. The appropriate
boxes under Wetland Subclasses and Dominant Wetland Class were checked.
Since there were only two wetland classes found, the "2" box under Wetland
élass Richness was checked. Subclass richness was found to be three so the
"2-3" box was checked. Field inspection of the vegetative community found
vegétative interspersion to be high and that component was so checked. The
botanist inspected the sﬁrrounding habitat and checked the appropriate -
boxes on the sheet. One hundred percent of the wetland consisted of a
vegetative cover so the 100 pércent box was checked. The juxtaposition of
wetland was moderately favorable with wetlands zbove and below F60. The
status of wetland F60 with respect to "Specizl Elements" designation; such
as "Aquatic Study Area" and "Sanctuary or Refuge" was determined by researching
the land ownership of the wetland and consulting knowledgeable sources. No
specizl elements zpplied.

The geologist viewed the zerial photos and the orthophoto map and
walked the perimeter of the wetland to determine which of the topographic
elements zpplied. The type of topographic configuration was a semiclosed
basin. The wetland had a flat gradient (0-3 percent) and slight (0-3
percent) surrounding slopes. Review of the topographic map indicated that
wetland F60 was positioned intermediate in watershed F, with respect to

)

other wetlands. )

Wetland F60 was located in glaciel till ag shown on the surficial
geolecgic mzp of Simpkins et al. (1981). The geologist examined the surficial’
geolqgic deposits surrounding the wetland in the field to substantizte this
finding. The bedrock which underlies the wetlands' surficial geologic
strzta consisted of igneous and metamorphic rocks as determined by borings

erformed at nearby locations by Dames and Moore (198la) and Golder Associates
3 3
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(1980). The geologist examined the organic soils exposed at the surface and
probed them with a peat probe to determine that high permeability peat is
the dominanﬁ organic material.

The hydrological elements were assessed both by the surficial
geologist and the hydrogeologist. Review of the hydrogeologic data of Démes
and Moore (1981b) and Golder Associates (19805, the surficial geologic dat;
of Simpkins et al. (1981), and the field examinations by the geologist and
hydrologist indicated that the wetland was a perched (local aquifer) water
table overlying dense glacial till having a low tramsmissivity. The domi-
nant Eydrologic type was determined by field inspection to be a Conditiom 5.
Since the wetland had water flowing into and out of it, it was part of a
riparian system. TField inspection found no evidence of 2 high water level
fluctuation, so "low" was checked under water level fluctuation. Only one
inflowing ephemeral stream wzs found coming from wetland T68. The outlet of
F60 was through a foad culvert and was believed to_be perennial. This flow
wes attributed to ground-water outflow from the perched water stored in the
high permezbility peat soils and the appropriate box was checked.

Under socio-economical elements, the hvdrologic connection was
found to be to a small stream. Since a road was adjacent to the wetland on
two sides, "within 30.6 m (100 feet) of a road" was checked under access to
public. No cne lived near the wetland and it was in a nearly unpopulated
zrea so the first box under surrounding population density was checked.
Review of the orthophotomzp and the aerial photos and the site visit found
that the distance to. a similar wetland type was greater than 304.80 m (1000
feety; Ko use of the wetland %or crops was found and the box for ncne was

checked under Known Crop Value or Potential category.

D-3



The size of the wetland was A.S acres or greater and the large
box was checked. The dominant surficial geologic material of the wetland's
watershed as shown by Simpkins et 21. (1981) was glacial till aﬁd that box
was checked. The wetland did not border on any open water. The land
ownership of the wetland was private and there was no legal access to the
wetland by tbe public. The boxes regarding fetch and deptb of lzke were

not checked since the wetland did not border a lzake.
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APPENDIX E

DESCRIPTION OF WETLAND FUNCTIONAL MODELS



PREFACE

The information presented in this appendix addresses the specific
assumptions that were used by the investigators to arrive at the various
eleﬁent weights and condition weights illustrated on Table E-1 through E-10.
The precedence for assigning numerical wetland element values to assess
wetland functions wzs established by Geclet and Larson (1974) and expanded

et 21. (1979). These authors followed established environmental

nt
rt

by Reppe
planning principles such as those put forth by McHarg (1%69). This approach
has been used in numerous Environmental Impact Statements for state and
Federal agencies.

The models apply to a2ll wetlands, with only one excegtion. The
Shoreline Protecticn function model (Table E-5) only applies to those

wetlands which border on a lake or stream. Many wetlands in the study area

do not border on a lake or stream and have no shoreline protection function.
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DESCRIPTION OF WETLAND FUNCTIONAL MODELS

1.0 BIOLOGICAL FUNCTION MODEL

The Biologicai Function Model was based on the wildlife habitat
models developéd by Fried (1973) and Golet and Llarson (1974) and has beeﬁ
modified to address the specific considerations presented under "Biological
Functions" in NR 132.06 of the Wisconsin Administrative Code (Table E-1).

The elements that comprise this model were selected to evaluate those

ﬁetland feztures known to determine "thé kinds, nunbers and relative
abundance' of animal species, "wildlife production and use", "short- and
long-term importence of the wetlands to both aquatic and terrestrial species"
and "specialized wetland functions essential for an orgenism to complete

its life cvcle reguirements such as cover, spawning, feeding and the like."
In general, life form (growth form or habit) and arrangement of the vegetation
were the most important considerztions in this model. Classical works by
MzcArthur and MacArthur (1961) and Weller and Spatcher (1965) have demonstra-
ted the key role of vegetation in determining wildlife production and
variety. Porter (1981) recognized the key role that the wetland-upland
transition zone playeé in wildlife habitat.

Vegetative density was used as an expression of biomass, which
served as an incdicator of "net primary production of plant communities."
Prztt and Andrews (léSl) indicated that wetlands ere naturelly very productive
hzbitats often nutrient sinks, and that their biomass represents a large
potentizl energy source. Other elements were less directly used; surface
water connection, for example, was an indicator of the "kinds and amount of

organic materizl transported to cther aquatic systems as a potentizl energy
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Table E-1. Biological Function Model.
Element Condition
Elements Weight  Weight Conditions
Unique Fisheries? NAb NA Present
NA Not Present
Presence of NA NA Present
Endangered or . . .
Threatened Speciesa KA Not FPresent
Dominant Wetland 5 1 Stream or brookside wetland
Class 0 Open fresh water
4 Deep fresh marsh (aquatic bed)
5 Shzllow fresh marsh
5 Yearly flooded floodplain
2 Wet meadow
4 Shrub swamp
2 Wooded swamp (deciduous)
4 Wooded swamp (coniferous)
3 Bog
Number of Wetland 4 5 >5
Classes (Richness) 4 4
y 3 3
2 2
1 1l
Number of Wetland 3 5 >10
Subclasses (Richness) 4 6-9.
3 4-5
2 2-3
1 1
Vegetative 4 : 3 High
Inter;Per51on 2 Moderate
1 Low

2 .
= Preemptive Factors
= Xot epplicable
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Table E-1. (continued)
Element Condition
Elements Weight Weight Conditions
Surrounding Habitat 3 3 >90% of two or more of listed
types
2 50-907 of one or more:
' 80% of one
1l <507% of one ore more of listed
Water/Cover Ratio 3 4 26-75% scattered
(Cover Typed) 2 26-75% peripheral
3 75% or <25% scattered
1 1007 cover: >75% or <25%
peripheral
Number of Plant 2 1 Low
Spec%es (Yegetatlve 2 Medium
Species Richness)
3 High
Proportion of : 1 1 Low
141414 — 1an
Wildlife Food Plents 2 Moderate
3 High
Vegetative Density 2 3 High
2 Moderate
1 Low
Wetland Juxtzposition 3 3 Highly favorable
Moderately favorable
Unfzvorable
Eydrelogical Position 2 1 Perched wetland
(Groundﬁater 4 Water tzble wetland
Connection)
3 Water teble/artesian wetland
3 Artesian wetland
Water Level 1 2 Low
Fluctuation 1 Vernal pool
0 High
E-4



Table E-1. (continued)

Element Condition

Elements Weight ~ Weight Conditions
Surface Water | 1 1 Connected to a small stream
Connection 2 Connected to & river
3 Connected to a lake
4 Connected to a combination
0 Not connected
Percent Wetland 4 1 <33%
rordering on 2 et
3 67-100%
0 Does not border
Size 5. 3 Large > 4.6 acres
2 Medium 1.1-4.5 acres
1 Small < 1.0 acres

Range 29-158

Mean g3
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source for consumer organisms in those systems." 1In aggregate, the elements
of this model constituted an evaluation system designed to assess the maxi-
mum potential of a wetland for biological production and variety. Each of

these elements is described in Tsble E-l..

1.1 PREEMPTIVE FACTORS

Wetlands bordering a water body that supports unique commercial or
recreational fisheries, or which provide habitat for or are frequented by
threatened or endangered species were immediately identified for more

thorough analysis.

1.2 DOMINANT WETLAND CLASS

As a result of the important role vegetation life form pleys in
deternining wildlife habitet value, Dominant Wetland Class was accorded a
weighting of five. Some wetland classes have a higher value than others for
wildlife species diversity and production rate because of the differences in
vegétative life form and water depth and permanence. Shallow marsh, for
exzmple, was one of tﬁe most valugble classes because of the habitat pro-
vided for nesting birds and various mammals, particularly muskrats. This
class was zlso assigned a value of five. Yearly flooded floodplain was also
a very valuable class because of its importance as nesting habitat for many
wetland animals, particularly waterfowl, and from its importance as a water-
fowl feeding area during migration. This class was zlso assigned a value of
five:‘ A steep-sided strezm or brookside wetland, on the other hand was one

of the least valuzble classes because of the poor develcpment of wetland
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functions essential for an organism to complete its life cycle requirements;
therefore, this class was assigned a value of one. The weights assigned to

the remaining classes in this element are presented in Table E-1.

1.3 NUMBER OF WETLAND CLASSES (RICHNESS)

As the number of wetland classes increases so does the variety of
plant life forms which, in turn, increases the potential for wildlife
species diversity (Weller and Spatcher, 1965). This was one of the most
im?ortént wetland features in determining kinds, numbers and relative
abundances of wildlife species, and wildlife production and use; therefore,
this element was assigned a weight of four. The weight assigned to the
condition increased or decrezsed depending on the number of wetland.classes

comprising the wetland (Table E-1).

1.4 NUMBER OF WETLAND SUBCLASSES (RICHNESS)

This element was a refinement of "Number of Wetland Classes™ in
assessing the potential for wildlife species diversity. As the number of
subclasses increases so do thosebfeatures important in the life cycles of
- meny wildlife species, such as cover and food, which increazses the kinds and
numbers of wildlife that can be supported in an area. Dififerences zmong
subclasses are probably less important than differences among classes with
respect to increases in wildlife habitat variety (Golet and Larson, 1974);
therefore this element was assigned a weight of three. The weight assigned
to the condition increased or decreased depending on the number of sub-

‘classes present (Table E-1).
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1.5 VEGETATIVE IKRTERSPERSION

As stated above, wildlife densit& and species diversity are primarily
a function of vegetative life form variety end arrangement. Since most
species of wildlife require more than one life form of vegetation, wildlife
population density and species diversity were closely related to the 1eng£h
and number of different kinds of edge; As vegetative interspersion increases,
wildlife production and use, and overall biclogical production improves.
Because of its importance in the model, this element was accorded a weight
of 4. The conditions were weighted on a descending scale from high to low

(Table E-1).

1.6 SURROUNDING EABITAT

The habi;at surrounding a wetland is an important fzctor affect-
ing its wildlife production since the life cycle requirement of many species
is satisfied partly in wetlands and partly in uplands. Many waterfowl and
other wildlife depend upon surroundings such as hay fields, cormn, and ozk
fofésts for food and ﬁesting cover. The nature of the surrounding habitat
2lso determines which uplend wildlife are likely to utilize the wetland.
Marshes, for exémple, provide cover for pheasants and cottontail rabbits.
Uplands zlso provide a guffer zgainst human disturbance, a freguent deterrent
to successful breeding, and wetlends bordered by agriculture, forest land
and abandoned cpen land have a higher wildlife support capacity than those
surrounded by industry, housing or ocutdoor recreation. 3Based on its role
in determining the importance of a wetland to both aquatic and terrestrial
species this element wes assigned a weight of 3. The listed types in the

three conditions refer to agriculture, forest land and zbandoned open land .

(Tzble E-1).
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1.7 WATER/COVER RATIO (COVER TYPE)

The relative proportion of vegetative cover and open water in
a wetland is a very important factor affecting the kinds, numbers and
relative abundance of wildlife species. Investigators have found that
maximum numbers and species diversity of wetland wildlife occurred where a
water/cover ratio of 50:50 was attained (Weller and Spatcher, 1965).
Wetlands having nearly total cover or total open water were less valuzble
than wetlands with ﬁearly equal proportions of.eaéh. The degree of water/
»cover‘interspersion was also an important factor affecting value. Scat-~
tered cover, or cover interspersed with water was a more valuable condition
than peripheral cover or water because of the greater edge which results
(Delacour, 1564). Based on its role in determining wildlife production and
use, this element was assigned a weight of 3. The weight assigned to the
condition was related to both the rztio of cover to open water aand the

degree of interspersion (Tzble E-1).

1.8 PLANT SPECIES VARIETY

As the number of different plant species in a wetland‘incréases,
'so also does the species diversity of invertebrate fauna supported by the
vegetation. This is diréctly related to the food availeble to certain
wildlife species and life stages, and is therefore an indicator of wildlife
production. Also, some wildlife, including certain waterfowl, tend to be
plant species specific with regard to placement of nests (Delacour, 1964)
or in'gglection of plant foods. Thus, although life form plays a more
imporéant role in wildlife production and use of 2z wetland, plant species

variety is z2lso a contributing factor. "As plant species variety increases
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the potential of the wetland to provide specialized functions essential for
some wildlife to complete their life cycle requirements also improves.
Because cf its secondary role in determining wildlife productiomn and use,
this element was assigﬁed a weight of 2. The condition (high, medium, iow)
was chosen using best professional judgement, based on comparing the kinds

of plant species inventoried in a unit area of a given wetland to those

found in the same unit areas of other wetlands in the study area (Table E-1).

1.9 PROPORTION OF WILDLIFE FOOD PLANTS

This element is & direct indicator of wildlife production and
use, and of the degree of expression of those wetland functions which are
essential for wildlife to fulfill their feeding requiremen£s. Some Pplant
species provide food for only a short time, but this is often during criti-
cal periods in wildlife cycles such s during annuzl migrations or before
the onset of winter. Other plant species produce structures thzt supply
food over winter. Both kinds of food production along with other factors,
such as quantity produced, were considered in the anzlysis of plant food
availability. Since vegetative structure plays a greater role in wildlife
production and use than do the eaible parts of plants, this element was
assigned a weight of 1. It was included, however, to distinguish wetlands
in which plant food production was particulariy high so that when it
occurred the contribution of such a condition to the overzll assessment
could be a2dded. The conéition (high, medium, low) was chosen following the

field inventory, and was based on the food value of each species listed on

the wetland inventory report (Martin et 21., 1961) and its relative abundance

(Table E-1).

E-10



1.10 VEGETATIVE DENSITY

Vegetative density is an expression of biomass or standing crop,
which can serve as an index of net primary production of plant communities
depending upon age of the wetland. During early wetland stages, such as
shallow marsh and shrub swamp, high density is much more directly related
to high primary production than in a2 mature wetland stage, such as wooded
swamp. In the latter type, a large quantity of biomass may be represented
in the vegetative structure while net ennual primary production is very
low; Moreover, in the vounger stages a higher proportion of the primary
production is in the form of edible structures that can be utilized by
wiidlife for food. However, in all stages, high plant density provides
more breeding, resting and escape cover so that higher wildlife densities
per unit area can be zccomnodated. Vegetative density, therefore, can serve
both as an index of primary production and an indicator of.potential numbers
and relative abundance of wildlife species (Smith, 1980). Bzsed on its
contribution to the overall wildlife support value of a wetland, this

element was zssigned a weight of 2 (Table E-1).

1.11 WETLAND JUXTAPOSITION

Wildlife production and use in & wetland is generzlly higher if
it is located near other wetlands, particularly those of a different class
or with different subclasses. This vzlue improves if the wetlands are
connected by streams which provide cover and travelways to permit wetland
wildlife to move safely between wetlands. This element becomes less

importent in large, diversified wetlands in which life cycle requirements
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can be met without travelling to other wetlands. Based on its contribution
to wildlife production and use, wetland juxtaposition was assigned a weight-
ing of 3. The condition in which other wetlands were nearby and connected
by streams was highly favorable and was accorded a weight of 3; if wetlands
were nearby but not connected, the condition weas moderatel? favorable and

was given a weight of 2. Isolated wetlands received no value for wetland

juxtaposition (Table E-1).

1.12 HEYDROLOGIC POSITION (GROUND-WATER CONNECTION)

The position of a wetland with respect to ground water determines
its longevity, water level fluctuation and nutrient level. Productivity
rates of wetland plants are closely related to nutrient availability and
abundance. Local aguifer (perched) wetlands have shorter longevity, lower
nutrient levels, less diverse vegetetion and greater wzter level Iluctuation
when compared with those connected to the main aquifer (2ay 1967). 1In
wetlands connected to the main aquifer, water level is relatively constant
and/the abundance and availability of nutrients is higher because of ground
water movement through the wetland soils. As a result, plant productivity
rates are higher.and wildlife production znd use is greater. In general,
»main aquifer wetlands potentizlly have a greater short- and long-term
importance to wildlife than local aquifer wetiands. In comparison with the
contributions of other elements in the model, hydrologic position was
assigned a weight of 2. The level of discriminaticn between water table/
artesian wetlands an& artesian wetlands was not important with respect to

those wetland functions relevant to wildlife cycles, and both were assigned

a weight of 3 (Table E-1).
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1.13 WATER LEVEL FLUCTUATION

The magnitude of water level fluctuation in a wetland has a
direct effect on wildlife ?roduction and use. Wide fluctuations adversely
affect a large variety of wildlife species. High water may destroy mnests
and young, and low water may expose the nests to predators. Altkcugh the
contribution of this element to the model was considerably less thaam that
of other elements (an assigned weight of 1), water level fluctuatiom was a
cénsideration that affected the ability of a wetland to fulfill wildlife
requirements and was part of the overall evaluation. Since low water
flucfuation was the preferred condition it was assigned a weight of 2.
Wetlands with a high water level fluctuation receive no rating for this

element (Table E-1).

1.14 PERCENT OF WETLAND BORDEZRING OPEN WATER

The value of a wetland with respect to wildlife support is
greater if associated with a stream, river or leke than if isolated. Open
water provides habitat for waterfowl during migraztion and during the
breeding season, as weil as for other wildlife, such as otter &nd Iaécoons.
The greazter the percentage of wetland edge bordering open water, the higher
the numbers and kinds of wildlife that will utilize the wetland. Because
of the importance of this élement in determining wildlife productiocn and
use, it was accorded a weight of 4. The weights assigned the conditions

varied with the percent of wetland bordering open water (Teble E-1).
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1.15 SURFACE WATER CONNECTION

Tﬁe kind of open water connected to a wetland influences wildlife
production and use as well as the transporf of organic material to other
aquatic systems. Although some small streams, particularly those bordering
marshes, may provide some habitat for waterfowl broods and other wildlife;
the spectrum of aquatic and terrestrial wildlife which are able to fulfill
certzin life cycle requirements is greater in wetlands bordered by rivers
and lakes. Thus, rivers, lakes and particularly comﬁinations of riparian
and lake habitzts greatly improve wildlife production inm the wetlands they
border. In generazl, rivers are more important than small streams with
respect to the transport of organic material because of the higher predict-
zbility of surface water flow during summer months. Overall however, the
kind of surfzce wzter connection was less important than the percentage of
bordering wetland edge; therefore, this element was assigned a weight of 1.

The weight assigned to the conditions varied with the kind of water body

and with combinations receiving the heaviest weighting (Tzble E-1).

1.16 SIZE

In generzl, as wetland size increases so does its value for

wildlife production znd use. reazter size results in greater insulation
from human disturbance on the periphery. Also, habitat variety tends to

iﬁprove with increased size, so that a large wetland would be more likely
to fulfill all of a species life cycle reguirements than & small wetland.
large wetlzands are valuzble as waterfowl feeding znd resting areas during
rigration.” loreover, the factors which determine longevity such zas.perma-
nence.of the water table and watershed size were correlated with large

E-14



wetland size. As a result of the important role of this element in deter-
mining the kinds and numbers of wildlife supported by the wetland, it was
accorded a weight of 5. The weight assigned to the condition was directly

related tc size (Table E-1).



| N
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2.0 WATERSHED FUNCTION MODELS

Watershed functions, as defined in proposed Wisconsin NR 132
consist of five separate functioms; hydrologic support, ground-water, storm
and floodwater storage, shoreline protection, and water quality maintenance

functions. The following text describes the models for these functions. -

2.1 HYDROLOGIC SUPPORT FUNCTION MODEL

Water resides in wetlands for é limited time; that is, some water
is always passing through a wetland. Water leaves wetlands by evaporation-
transpiration, recharge to the ground-water system or as surface water
outflow to downstream areas (Winter, 198lz). The ability of a vegetative
wetland to Gischarge surface water to downstrezm surface waterbodies, streams,
lazkes and other vegetated wetlands, is important in mazintaining the chemical
and physical integrity of downstream aquatic ecosystems.

The Hydrologic Support Funétion Model (Tzble E-2) is designed to
2ssess the "Hydrologic Support Function' of a wetland defined in the Wis-
con;in Administrative Code, XR 132, by Inventorying those physical elements
which in combination allow a wetland to function so that it controls the
quantity and gquality of water that it discharges to downstream waterbodies.
These physical elementsldefined in KR 132 include location, topographic
position, areal extent (size), degree of connection, hycrologic regime,
viater chemistry, velocity, water depth, fluctuation patterns, water renewal
rate and temporal pattern.

It is difficult to separate wetland functions into specific defi-

nitions. The functions ascribed to wetlands are highly interrelated. For
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Table E-2. Hydrologic Support Function Model.

Element Condition

I

-

7 H

Elemeﬁts Weight Weight Conditions -
Size : 4 3 Large > 4.6 acres
2 Moderate 1.1-4.5 acres
1 Small < 1.0 acres
Topographic 1 3 Semi-closed basin
Configuration 2 Valley
1 Hillside
0 Closed basin
Dominant Hydrologic 5 1 Condition 1
Type 2 Condition 2
3 Condition 3
4 Condition 4
5 Condition 5
0 Condition 6
Waeter Level 2 2 Low
Fluctuation 1 High
Outlet 4 2 Perennial Outlet
1 Ephemeral Outlet
1 Groundwater Outflow
0 Absent
Inlet 1 2 Perennial
Ephemeral
0 Absent
Percent Wetland? ' 4 1 <33%
Bordering on 2 34-66%
Open Water
3 67-100%
0 Does not border

Range 6—66b

Mean

36

a

spplies only to those wetlands with an outlet.

® Total value for one inlet and one ocutlet only.
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example, the hydrologic support function is closely related to the prevention
of pollution and stormwater storagé functions. In other words, these two
wetland functions, in part, control the quantity zand éuality of water passed
down stream. Thus, wheﬁ assessing the hydrologic support function of a
wetland, one must assess, in part, the wetland's stormwater storage and
prevention of pollution function. Reppert et a2l. (1979) define a method to
determine the hydrologic'support functions of wetlands, but emphasize flush-
ing rates as opposed to frequency of flooding. No consideration is given for
base water flow maintenance.

According to NR 132 (Wisconsin Administrative Code), there is a
correlation between specific wetland physical elements such as "location'" and
"topogrephic position' and a2 physical condition such as hydrologic "degree of
connection'". The hvdrologic support functicn model includes those physical
elements which give rise to a particular wetland functioning "to maintzin the
hydrologic characteristics, and thereby the physicel and chemicel integrity
of zn entire aquatic ecosystem.' These elements are listed in the model

(Table E-2).

2.1.1 Size

The size of z wetland was considered to be a critical element in
the hydrological support function and was given a weight of 4. The larger a
wetland, the more potential it has to contribute to the "hydrologic regime"
of downstream receiving hydrologic systems. If all other inventory elements
were equal between two wetlanas except size, the larger wetland should better

suppéft the hydrologiczl regime (Table E-2).

E-18



2.1.2 Topographic Configuration

Particular topographic wetland configurations dictate the "temporal
pattern" or the "frequency of inundation' potential of a wetland. They also,
in turn, control "water velocity" and the "ability of the water to carry

suspended particulate matter." "Water depth, fluctuation patterns" and

water "renewal rates' are also controlled in part by the topographic configura-

tion. The topographic configur;tion, which slows the flow of water (reduces
water velocity), and controls temporal patterns was considered most beneficial
to the hydrologic support function of a wetland. This situation was defined
as a semi-closed basin and it was given a condition weight of 3. Valleys and
hillsides, respectively, were considered to be less beneficizl. The element
weight given to topographic configuretion was low (1) since it was considered

not to be as important as other elements (Table E-2).

2.1.3 Dominant Bvdrelogic Type

Dominant hydrologic type is used to describe the residence time of
watér in a wetland, travel time for a drop of weter moving through a wetland.
The wore time a drop éf water spends in the wetland, the greaté; its chance
to interact with the phy;ical elements of the wetland. This is a mezsure of

the "living filter" function of a wetland which controls water chemistry to

include "ionic compesition' and "oxygen saturation." Each hydrologic type
predicts potential water 'velocity', "fluctuation patterns", "flooding'" and
"renewal rates'". These factors control the quantity, quality and "temporal

pattern' of water leaving the wetland. ,L The conditions representative of the
highest residence times were assumed to be the most valuable. Those reflect-
ing low residence times were assumed to have low values (Table E-2).
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2.1.4 Water Level Fluctuation

Water level fluctuation is a measure of the rise and fall of
water in a wetland, its '"frequency of inundation and its regularity or

' Wetlands with low water level fluctuations were assuned

predictability.’
to be indicative of a complex set of wetland elements that control and.
regulate (smooth out) surface water flows. Wetlands with high water level
fluctuations were assumed to be indicative of more extreme '"flashy" and
uneven surface water flows. Wetlands which exhibit the most control of
water movement generally have small water level fluctuations and better

store and release water. This maintzins downstream base water flows,

which, in turn, supports aquatic ecosystems (Table E-2).

2.1.5 Outflow

The outflow element was assigned a weight of 4 since it was cri-
ticzl to insuring that a wetland contributes to and supports other aquatic
ecosystems. The greater the outflow, the more the wetland supporté "renewal
rafes'", "water depth", water chemistry and fluctuatiocn patterns. Another
important factor is ghat the outlet establishes the 'degree of connection

with other wetlands and water bodies.'" Perenniazl wetlands were given the

highest condition weight (2) while ephemeral znd groundwater (soil interflow)

outlets were each given a weight of 1 (Table E-2).

2.1.6 Inflow

The tvpe of inflowing water, whether perennial or ephemeral,

determines, in part, the amount of water available for hydrologic support.
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This element was considered to be less important than the outlet and was

given an element weight of 2. Perennial inlets were weighted higher (2)

than ephemeral ones (1) (Table E-2).

2.1.7 Wetland Shoreline as a Percent of Total Lake Shoreline

or Wetland Edge

The amount of contact or edge that a vegetative wetland has with
a surface water body (pond,klake or stream) was assumed to be a ecritical
element for the wetland to support the "hvdrologic regime" of an aquatic
ecosystem and was assigned an element weight of 4 (Tzble E-2). This
percentage was determined by measuring the total length of lzke or pond
edge and then measuring thellength of edge between the individual wetland
and the lzke or pond. For example, the length of the stream section pass-—-
ing through the wetland was compared with the total circumference of the
wetland/upland boundary. Measurements were made using the orthophoto map
(Scale: 1 inch = 400 feet) and the zppropriate box was checked on the

wetland inventory report.
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2.2 GROUND-WATER FUNCTION MODEL

The ground-water function of a wetland may better be termed the
"eround-water support function', since this function is directed towards a
wetland's ability to recharge upderlying aquifers. Wetlénds in a recharge
condition pass accumulated surface water and direct precipitation from the
wetland soil.downward into an aquifer. Many wetlands seasonally zlternate
between recharge and discharge. Even perched (local aquifer) wetlands ma§
Se partly recharging a deep updérlying main aquifer by slow seepage.

Winter (1981b) described the geohydrologic scientific uncertainties in
estimating the water balance of lakes and wetlands. The potentizl for some
ground-water recharge, however small, appears to ﬁe common to most wetlands.
Thus, in developing the groﬁnd—water function model, it was assumed that all
wetlands have some recharge potential aznd only those elements that enhance

this potentizl were included in the model (Table E-3).

2.2.1 Surficial Geology

Surficizl geology controls recharge znd wes assigned an element
weight of 3. Those wétlands that.occurred in till ereas had the least po-
tential for recharge since till was the most impermeable surficial geologic
deposit in the study area. Stratified sand and gravel was the most per-
meable and thus offe%ed the most recharge potential. TFine sand and gravel
and zlluvium had intermediate permeabilities and intermediate recharge

potentizl. Condition weights were accordingly assigned (Table E-3).



Table E-3.

Groﬁnd—water_?unction Model.

Element Condition
Elements Weight  Weight Conditions
Surficial Geology 3 1 S Till
4 Stratified sand and gravel
3 Stratified fine sand a=nd silt
2 Alluvium
Organic Matérial 2 3 Absent
Bigh permeability
1 Low permeability
Hydrologic Position 5 2 Perched wetland
4 Water table wetland
2 Water table/artesian wetland
1 Artesian wetland
Transmissivity 4 1 Low <10,000 gal/day/ft
Aquifer 2 Mod. 10,000-40,000 gal/day/ft
3 High >40,000 gal/day/ft
Inlet 1 1 Absent
3 Perennial
2 Ephemeral
Outlet 2 3 Absent
2 Perennial
1 Ephemeral
Size 3 3 Large < 4.6 acres
2 Medium 1.1-4.5 acres
1 Small > 1.0 acres
Range 20-68°
Mean 44
a

Some wetlands
but the range
inlet and one

Totzl value for one inlet and one outlet only.

may have more then one inlet or outlet
zbove is for wetlands with only one

outlet.
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2.2.2 Organic Material

Organic material has a low vertical permeability and retards
mévement of surface water from 2 wetland to the underlying groundwater
system. Some organic materials have higher permeabilitiés than others and
allow greater recharge. Wetlands with little organic material would have
the»greatest recharge potentizl since the organic material "liner" is
reduced. The organic material inventory elements were weighted using these

assumptions (Table E-3).

2.2.3 Hvdrologic Position

The hydrologic position element was consicered the best measure of
2 wetland's recharge potential znd was given the.highest element wéight (3.
A water table (main aquifer) wetland was considered to be the best hydro-
geologic situation for recherge and was assigned a condition weight of 4.
Pérched (local aquifer) hydrogeologic situations had the potential for slow
recharge and were given a weight of 2. Water tzble/artesian wetlands have
some ;echarge potential but are more commonly discharge areas. They were
given 2 weight of 2 wﬁile ertesian wetlands aré almost always in a discharge

condition and were given a weight of 1 (Table E-3).

2.2.4 Trensmissivity of Aquifer

The aquifer is the receptor of recharge and transmissivity is a
mezsure of the value of an aquifer for water withdrawal, ground-water

movement, and possible discharge to down-gradient aquatic ecosystems. It
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is used to define the hydrologic characteristics of an associated =zquifer.

M|

The larger the transmissivity of an aquifer the more valuable will be the

recharge of overlying wetlands. Because of its importance to the aguifer

this element was assigned a weight of 4 (Table E-3).

[,

2.2.5 Inlet

The inlet characteristics define, in part, the amount of surface

PUSERIUY

water flowing into a2 wetland which may recharge the underlying aquifer.

Perennial inlet conditions were given a higher weight *(3) than ephemeral

ey

(2) because of the continuous water flow into the wetland and the potential
to recharge the aquifer. The inlet element was assigned a weight of 1

(Teble E-3).

2.2.6 Outlet

The amount of water leaving a wetland could provide an estimate

of the recharge function of a2 wetland. A wetland receiving inflowing sur-

face water but having no outlet, forces water to leave the wetland by

recharge or evapotranspiration. A wetland having a perennial outler, is
constantly losing potential recharge water and may also be indicative of a
bdischarge wetland. Thus; the highest inventory condition weight (3) was
assigned to wetlands with no outlet and the lowest (1) to wetlands having

zn ephemeral outlet (Table E-3).
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2.2.7 Size

The size of a wetland can be used to measure its potential re-
charge value. When other conditions are held equal, the larger a wetland,
the greater its recharge potential. Large wetlands were weighted 3, medium

2 and small 1 (Table E-3).



2.3 STORM AND FLOODWATER STORAGE FUNCTION MODEL

The value of wgtlands for control of storm waters and prevention
of downstream flooding has been recognized by numerous investigators
(Coleman and Kline, 1977). Wetlands may contain many natural resources
which intercept, retain, and detain inflowing storm waters so that the -
outflow hvdrograph has less of a peak and a greater time of concentration
than the inflow hydrograph. Eow wetlands function to control storm water
is a complex topic (Novitzki, 1978; Llarson, 1981; and Reppert, 1981). One
concept is to treat a wetland simplistically as a designed flood control
device and apply sfandard hydrologic engineering épproaches to estimating
the wetland's flood storage voipme as has been practiced by the Department

of Environmental Quality Engineering in Massachusetts. Another concept is

to examine the wetland as a complex ecosystem and assess the various elements

0of that ecosystem as to their ability to store water and retard water flows
during periods of flood or storm discharge (Coleman and Kline, 1877). To
meet the criteria presented in NR 132 (Wisconsin Administrative Code) the

latter concept was used and the following model (Table E-4) was developed.

2.3.1 Dominant Wetland Class

Wetland vegetation has the potential for reducing the energy of
inflowing storm water and retaining water. Those wetland classes which
have the highest potential for primary production were also assumed to have
the highest stem density to reduce flood water energy and to remove water
by evapotranspiration. The inventory conditions shallow fresh marsh,

wooded swamp and shrub swamp were assumed to be high primary production
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Table E-4. Storm and Flood Water Storage Function Model.

Element Condition
Elements Weight  Weight Conditions

Dominant Wetland 2

Stream or brookside wetland
Class .

Open fresh water

Deep fresh marsh (aquatic bed)
Shallow fresh marsh .
Yearly flooded floodplain

Wet meadow

Shrub swamp

Wooded swamp

w &~ U Ww s~ NN

Bog

0-33%
34-667%
67-95%
96-100%

Percent Open Water 2

O H N W

Vegetative Density 4 3 Bigh

2 Moderate

—

Low

Topographic 2 Closed basin

oo .
Coniiguration Semi-closed basin
Valley

Hillside .

7/

oo W e

w

Topographic Positien 3
in Wetershed

Upper
2 Intermediate

Lower

Surficiel Material 2 Till
of Watershed Stratified sand and gravel

Sctratified fine sand and silt

N W B

Alluvium




Table E-4. (continued)

Element Condition

Elements Weight  Weight Conditions
: , .
Surficial Geologic 2 1 Till w
Materials of Wetland ‘s "
Barks 4 Stratified sand and gravel ’
2 Stratified fine sand and silt .
3 Alluvium -
Organic Material 1 2 Bigh permeability l‘
i Low permeability .
0 Absent l
, L
Dominant Hydrologic 5 1 Condition 1
Type 2 Condition 2 ';
3 Condition 3 |
4 Condition 4 '5
5 Condition 5 ‘
6 Condition 6 l
Hvdrologic » 4 1 Not part of riparian system ;
Connection . . .
2 Part of riparian system l
Water Level 3 2 High
Fluctuation 1 Low .
Inlet 1 2 Perenniel
1 Ephemeral '
0 Absent :
Outlet 1 | 1 Perennial l
2 Ephemeral
0 Absent I :
Size 4 3 Large > 4.6 acres -
2 Medium 1.1-4.5 acres ' ;
1 Small < 1.0 acres ‘
F
Range 29-123 l
Mean 76 )
&Toral value for one inlet and one outlet only. l
Some wetlands may have more than one inlet or outlet but
the range above is for wetlands with only one inlet zand
one outlet. .
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vegetative communities and were assigned high condition weights. This
element was given a weight of 2. This element 2lso was considered to be a
measure of the substrates' texture (vegetative structure), the material

over which flood water must flow (Tzble E-4).

2.3.2 Percent Open Water

The percent oﬁen water element addresses the consideratiomns of
“previous degree of saturation" and wetland vegetation. Wetlands with
large amounts of open water (67—95 percént)-are predominantly saturated and.
have high amounts of surface water discharge. ‘Also, there is little stem
density to slow down flood wate?. This inventory condition was zssigned a
weight of 1 in ccmparisoﬁ to a2 wetland with little area (0-30 percent) of

open water (3) (Teble E-4).

2.2.3 Vegetative Density

Vegetative density is an important criterion since it retards
inflowing storm weter. Some wetlands of the same dominant class may have
different densities znd thus different zbilities to control flocods. It was
21so considered to be an estimate of substrate texture. Since stem density
was considered to be one of the mest important vegetative elements it was
given a weight of 4. Condition weight reflects an increase in flcod control
value corresponding to an increase in stem density (Low = 1, High = 3)

(Table E-4).



2.3.4 Topographic Configuration

v

The topographic' configuration element is a measure of the "basin
shape'" (Bureau of Reclamation, 1977). Basins with shapes similar to flood
control dams, such as closed basins and semi-closed basins were given higﬁ
condition weights, 4 and 3, réspectively. These topographic shapes have .
the highest potential for’retardation.near the outlet so that the basin can
fi11 with water. Valleys and hillsides have little if any potential for
holding water, but they have the potential for channel storage (valley) or

\

water spreading (hillsides) (Table E-4).

2.3.5 Topographic Position in Watershed

The location of 2 wetlzand in z stream's watershed was considered

to influence the ability or importance of the wetlznd iIn controlling flooding.

Wetlands near the top of the watershed were considered to be important
since they zre the first to receive runoff (they have the shortest times of
concentration). As 2 result they absorb the initial hyérologic shock
generated by a runoff event. Without wetlands high in the watershed, lower
sections of the stream would have higher flood pezks and a shorter time of
concentration. As & result, the element weight assigned was moderate (3)

and condition weights were correlated with watershed locations (upper 3.

lower 1) (Tzble E-4).

2.3.6 " Surficial Geologiczl Materials

Impervious surficial geologic materials cf the watershed permit
grezter surface water discharge which results in higher pezk discharges.
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Those wetlands occurring in high surface water runoff potential watersheds
are more important’in controlling floods than those in low surface water
drainage potential watersheds. Till has a high surfaée water discharge po-—
tential, while permeable sand and gravel has a low potential and the condi-
tion weights reflect this relationship (Till - 4, stratified sand and

gravel - 1) (Table E-4).

2.3.7 Surficial Geologic Materials of Wetland Embankments

As water rises in a'wetland because of rapidly inflowing surface
water, the water level in the wetland méy become higher than the ground-
water table in the surrounding embankments. If this condition continued for
sufficient time, water would infiltrate from the wetland through the embank-
ments znd cause a rise in the water table. The more permeable the wetland
embankments, the greater the potentiel for them to store flood waters (bank
storage). Impermeable till has little storage potentizl whereas permezble
sand and gravel has a high storage potentizl and the conéition weights (1 to
4) reflect this relationship (Table E-4).

/

2.3.8 Orgenic Materials

Some flood water storzge may occur in wetland organic soils that
are not saturated. ﬁigh permezbility wetland soils have lerger porosities
and a greater potential for drying than do low permezbility soils and were
assigned a higher condition we;ght (2 versus 1). This element was not
weighged'high (1) beczuse organic scils are znaerobic due to watexr satura-—

tion znd are seldom "dry" or unsaturated (Table E-4). .

t=1
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2.3.9 Dominant Hydrologic Type

Dominant hydroiogic type was considered to be the most important
element and was given the highest weight (5). This element is a measure of
the potential iengthAof time (retention time) that a drop of water spendé
in a wetland. Hydrologic Condition 1 is a high gradient rushing stream -
passing water through the wetlands as.rapidly as possible and has the least
impact on reducing peak surface water discharges and the lowest floodwater
storage poteﬁtiél since it:is.not a topographically flat area. Hydrologic
Condition 6, a closed depression with no outlet, stores water which enters

and has the highest flood control potential; therefore, it was given a

condition weight of 6 (Table E-4).

2.3.10 Hvdrologic Connection

This element received z high weighting (4) since it was believed
that 2 wetland must be part of & riparian system in order to protect down-—
stream areas from flooding. Isolated wetlands also serve 2z flood control

y
function by retention of water and not passing it downstream; however, they
were not believed to play as important a role in flood control as wetlands
connected to a fiparian system. Isolated wetlands have a2 similar flood
control value to isola;éd uplend closed basins. However, it is only when a
vegetated wetland occurs as part of a riparian system that the role of the

vegetation and soils play zn important role in reducing flood flows and

providing flood storage.
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2.3.11 Water Level Fluctuation

A high water level fluctuation observed in a wetland indicates
that the wetland is functioning to store floodwaters. This condition was

assigned an element weight of 3 and condition weights of 2 and 1 (Table E-

4).

2.3.12 Inlet

The amount and frequency of water flowing into a wetland are
partl& controlled by its inlet. The greater the volume of inflowing water the
more important becomes the function of 2 wetland in controlling that water.
A wetland could have all the components necessary to control storm ﬁéter,
but if it is seldom required to do so, it has less value than a2 wetland
which frequently receives large zzounts of water. Thus, & pPerennizl inlet

was assigned a weight of 2 and an ephemerzl inlet 1 (Table E-4).

2.3.13 Outlet

The outlet cf a wetland partially controls the zmount_ of flood-

- water that cen be stored in the wétland. An ephemeral outlet was assumed

to heave higher water storage cepacity than 2 perennizl outlet. In addi-
tion, & perennial outlet may indicate continuous szturation of wetland
soils, while ephemeral outlets could indicate that the wetland soils may
beéome dry during parts of the year. Thus, an ephemeral outlet was assigned

a weight of 2 2nd a perennial outlet a weight of 1 (Table E-4).
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2.3.14 Size

1
If 211 other elements were equal between two wetlands, it was
assumed that the larger wetland would have a greater potential to control
flooding than a smaller one. As a result, large wetlands (>1.8 ha [4.6

acres]) were assigned a weight of 3, medium 2, and small 1 (Table E-4)..
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2.4 SHORELINE PROTECTION FUNCTION MODEL

When wetlanas are adjacent to a lake or a strezm channel, they
buffer the wave and current energy of these water bodies and protect upland
ecosyvstems and valuable residential, commercial and industrial acreage.
Such wetlands have preemptive value as shown'in Table E-5 along with the

other elements required for this model.

2.4.1 Vegetative Density

Vegetative density affords protection of shorelines by providing
plant stems which reduce water flow rates and thus decrease erosive energy.
Plant stems zlso prevent debris and ice from battering the shoreline;. The
higher the vegetation stem density, the greater the shoreline prote;tion

(Table E-5).

2.4.2 Dominant Wetlaznd Class

The shoreline buffering capacity of & wetland is in part a reflec--
tion of the strength of the plant stems to resist water flow, floating
‘debris and ice. Also, the type of vegetation present determines the strength
of the root mat for erosion control. Wetland classes with poorly rooted
floating communities znd non-woody stems were zssumed to offer lirtle
shoreline buffering capacity, such as a deep mzrsh which was assigned a
condition weight of 1. On the other hand, & shrub swemp or wooded swamp
contaiﬁing strong plant stems aﬁd thick root mats securely attached to the
scil ﬁére consicered to have a high shoreline buffering czpacity and were

assigned a'weight of 4. Other classes were intermediate in value (Table E-5).
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Table E-5. Shofeling Pro;ection Function Mode%.

Element Condition

Elements Weight  Weight Conditions
Wetland Borders® NAb NA Yes
Lake or Stream - NA No
Vegetative Density 2 3 High
' 2 Moderate
1 Low
Dominant Wetland : 3 0 Open fresh water
Clas; 0 Stream and brookside
1 Deep fresh marsh (aguatic bed)
2 Shellow fresh marsh
4 Yearly floodplain
1 Wet meadow
4 Shrub swamp
4 Wood swamp
3 Bog
Surficial Material 1 2 Till
Underlying Wetland 1 Stratified sand and gravel
4 Straztified fine sand and silt
3 Alluvium
Fetch (Lakes only) , 4 2 Over 2000 ft.
Under 2000 ft.
Depth of Lake | 1 2 Deep 6 ft.
| 1 Shallow 6 ft.
Range 3-32 | |
fean 17

a_ .
preemptive

b not epplicable

E-37



. . " . . . v v

2.4.3 Surficial Materizl Underlying a Wetland

Some wetlands overlie surficial geologic materials which are very
difficult to erode. A wetland located vpon easily erodable materials such
as fine sand and silt have a greater protective function than wetlands
located on mofe difficult mate%ials to erode such as stratified sand and

gravel. Condition weights were assigned accordingly (Table E-5).

2.4.4 TFetch

Fetch is a measure of the length of open lake water across whicﬁ
wind may blow to generate waves. In general, a leong fetch will create a
high wave. A fetch of >609.6 m (2000 feet) was considered lérge, <609.6 m
wes considered small. Larée fetch was zssigned a condition weight of 2

while smell fetch was assigned a weight of 1. Fetch was considered the

mest important element znd was weighted 4 (Table E-5).

2.4.5 Depth of Llake

Lzrge waves are created in deep lakes with a long fetch. A
shzllow lzke with a léng fetch will not generate waves as high.as will a
deep lzke with &an equelly long fetch. Weve energy is primarily a result of
wave height. The depth.of a lzke is generally given an element weight
equzl to that of fetch. However, it was not since 2ll the study area lakes

zre shallow and capable of generating only small waves. Tetch in this case

is more important than depth in determining wave height (Table E-5).



2.5 WATER QUALITY MAINTENRANCE FUNCTION MODEL

According to Wisconsin Administrative Code, NR 132, "wetlands may

degrade, inactivate, or store materials such as heavy metals, sediments,

nutrients, and orgznic compounds that would otherwise drain into waterways." )

This function is best defined as the ability of a wetland to abate inflowing
po}lutants-and to discharge cleaner water. In the Massachusetts Wetlands
Protection Act (Massachusetts Gemeral Laws 131-40) this fupction is defined
as the prevention of pollutiop value of a wetland. It has also been referred
to as the wetland's "living-filter'" function. .

Wetlands may act as '"living-filters" removing floatable and sink-
able debris, suspended solidé,:dissolved solids, nutrients and chemical
ccmpounds, both natural and manmede by a variety of methods including
physical filtering, sedimentztion, nutrient uptake, adsorption, and zbsorp-
tion (Burton, 1981; Davis et a2l., 1981; Kadlec, 1981; and Oberts, 1981).

The following model (Table E-6) has been déveloped to assess the
pollution abatement function by using the nine criteria set forth in KR
132:

1) density and distribution of plants;

2) area, depth and basin shape;

3) hydrologic regime;

&) physical, chemical and biolegical properties of the water
znd soil;

5) relationship of wetland size to watershed size;
6) the number and size of other wetlands remazining in the
watershed;

7) topography of the watershed;
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Table E-6. Water Quality Maintenance Furnction Model.

Element Condition v
Elements Weight  Weight Conditions
Dominant Wetland 4 1 Stream or brookside wetland
Class 0 Open fresh water
3 Deep fresh marsh (aquatic bed)
4 Shallow fresh marsh
4 Yearly floodplain
3 Wet meadow
4 Shrub swamp
2 Wooded swamp
2 Bog
Percent Open Water 1 3 0-33%
2 34-66%
1 67-95%
0 96-100%
Vegetative Density 3 3 High
Moderate
1 Low
Topegraphic 3 4 Closed basin
Configuration 3 Semi-closed basin
y 2 Valley
1 Hillside .
Topographic 2 1 Upper
Position in Watershed 2 Intermediate
3 Lover
Orgenic Material 1 1 High permeability
2 Low permeebility
0 Absent




Teble E-6. (continued)

Element Condition

Elements Weight  Weight Conditions
Dominant Hydrologic 4 1 Condition 1
Type » 2 Condition 2
3 Condition 3
4 Condition 4
5 Condition 5
6 Condition 6
Hydrologic 2 1 Not part of riparian system
Connection Part of riparian system
Inlet _ 2 2 Perennial
1 Ephemeral
0 Absent
Outlet 3 2 Perennial
1 Ephemeral
0 Absent
Size 4 3 Large 3_4;6 acres
2 Moderate 1.1-4.5 acres _
1 Small < 1.0 acres
, Range 18-98 2
Mean 58

&Total value for one inlet and one outlet only.
Some wetlends may have more than one inlet or outlet
but the rznge zbove is only for wetlands with one
inlet and one outlet.
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8) position of the wetland relative to springs, lakes rivers
and other waters; and

9) land use practices and trends within the watershed, or

the likelihood of nutrient, sediment or toxin loads in-
creasing.

2.5.1 Dominant Wetland Class

The dominant ﬁetland class defines the type of vegetative com-
munity that may act as 2 "living-filter". This element was considered
to be important and weas weigﬁted 4. Some types of wetlands are assumed
to have better physical filtering and nutrient uptake than others. Shallow
fresh marsh, shrub swamp and vearly floodplain were considergd to be the
best "living-filters" and were assigned a weight of 4. The strezm or brook-
side wetland offered the least amount of pctential for interaction of water’
with vegetaztion and weas weighted the lowest (1). Other classes were weighted

intermecdizte (Teble E-6).

2.5.2 Percent Open Water

The lesser the amount of open water, the more the coptact be-
tween weter and the vegetative cémmunity. Those wetlands having little
open water will function best since their water is in contact with the
largest percentage of wetland plents. Those wetlands having 0-30 percent
open water were considered the best end were given a weight of 3. Those

having large amounts of copen water, 67-95 percent, were weighted 1 (Table

E-6).
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2.5.3 Vegetative Density

1

Densely vegetated wetlands provide a high rate of physical
filtering and nutrient uptake and were giﬁen a weight of 3. VWetlands with

low vegetative density have the least potential for physical filtexing and

nutrient uptzke and were weighted 1. This element was considered Important

in assessing the pollution zbatement function and was assigned a weight of

3 (Table E-6).

2.5.4 Topographic Configuratidn

Topographic configuration is a description of the "basin shape"
and the '"topography of the watérshed." The topegraphic configuratiem re-
lates to the potential for the wetland to act as a trap for infiowing
pollutents. The best pcllutant trap is a closed besin which does mot
release azny water to a downstream ecosystem, and was weighted the highest
(4). A hillside offers the least ability to trep pollutants and was

weighted the lowest (1) (Table E-6).

2.5.5 Tcpogrephic Position in Watershed

This element refers to the '"relationship of wetland size to

P
watershed size'" and the "number and size of other wetlands remzining in
the watershed.'" It wzs assumed that wetlands lower in the watershed will
have lerger watersheds than wetlands higher in the watershed. Thus, such
wetlands will receive a larger volume of water for renovation. Also,
wetlands low in the watershed will have fewer wetlands below them to fur-

ther renovete polluted water. TYor these reesons, wetlands lower in the
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watershed were assigned a higher weight (3) andé those higher in the water-

shed ; low weight (1) (TaBle E-6).

2.5.6 Orgeznic Material

Organic material has the potential to remove pollutants by
adsorption and absorption. Organic soils also act as habitat for bacteria
whi;h are important in nutrient cycling. The lower the permeability of an
organic material, the larger thé numb?r of molecular attachment sites
available for absorption and adsorption. Also, water will pass more slowly
through organic scil, offering 2 longer period of time for trapping and
retaining pollutants before‘they pass downstream. Low permezability materials
were a2ssigned a condition weight of 2 and high permezbility materials a

weight of 1 (Table E-6).

2.5.7 Dominant Hvérologic Type

Dominant hydrologic type refers to the residence time of water in
a2 wetland or the amount of time required for a drop of water to move
through a wetland. The longer a drop of water spends in the we%land; the
greater its chances to interact with the "living-filter" function of the
wetlznd. Those conéitioﬁs that have the highest residence times were
considered to have tﬁe greatest function. Those with lowest residence
times were considered to have the least function. Appendix C, Section 4.3
defings the various dominant hvdrologic types in detail. Hydrologic Condi-
tion 6 was considered to be the best pollutant trap since it zllows nothing

to pass downstream. EHydrclogic Conditions 4 znd 5 have slightly different
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residence times, but are-very similar and were assigned egqual weights (4).
Condition 1, a rushing stream, does little to remove pollutants and was

given a2 weight of 1 (Table E-6).

2.5.8 Hhydrologic Connection .

The hydrologic connection defines the "'positiom of the wetland
within the watershed" relative to springs, lakes, rivers and other waters.
Basically a wetland is either located above other agquatic ecosystems and

protects them by pollution abatement function or it does mot. If it is not

part of a riparian system, it can not directly protect downstream ecosvstems

and was weighted the lowest (1). 1If it is part of 2 riparian system, it

protects downstream ecosystems and was assigned a weight of 2 (Tzble E-6).

2.5.9 1Inlet

Since perennizl inlets have wéter flow continuously, they have
the/potential to continuously add polluted water to the wetland. Wetlands
having perenniel inlets could have the potential to renovate inflowing
water continuously and were considered more valuable then wetlands having
ephemeral inlets. Perennial inlets were assigned a weighf of 2 and ephep—

eral inlets were weighted 1 (Table E-6).

2.5.10 Outlet

.

The outlet character of 2 wetland is zn important element in the

hydrologic regime. An importent function of z wetlands' hydrologic regime

]
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is to maintain downstream ecosystems by mzintaining base wéter flow, which
decreases pollution by dilution, méintains water chemistry and temperature,
and provides water volumes for aquatic habitats. Perennial outlets have
more of a potential to #rovide clean downstream water than do ephemeral
outlets and were weighted higher (2); ephemerai outlets were weighted lower

(1) (Table E-6).

2.5.11 Size

When other elements are equal, the larger the wetland the greater
will be its prevention of pollution function. This element was weighted
high (4) since the potential quantity of pollutants entering a wetland
either neturzlly or man—indﬁced, is difficult to predict. Larger wetlands
should be zble to renovate a largerbquantity of polluted water. Large
wetlends (>1.8 ha [4.6 acres)) were assigned a weight of 3, moderate size
wetlands 2 znd small wetlands 1 (Tazble E-6).

In the study area, all wetlands were considered to have an equal
"likelihood of nutrient, sediment or toxin loads increazsing'" so the pol-
lution abatement function model would not be biased towards potential

Crandon Project activities.
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3.0 CULTURAL AND ECONOMIC FUNCTION MODEL

In attempting to model wetland cultural values, it became zpparent
th;t the cultural heritage of people in the vicinity of the proposed Crandon
Project was not readily definable in terms of model elements and that such
a model would not be an adeguate evaluation of all possible relevant consider-
ations. For this‘reason, it was decided that major cultural considerations
would be identified by contacting appropriate information sources and
making a qualitative assessment of wetland cultural va}ues. The wetland
functions that give rise to econcmic value, on the other hand, were much
more readily identified in terms of model elements. The elements which

were considered to be most important in determining economic function zre

presented in Table E-7.

3.1 DOMINANT WETLAND CLASS N

Dominant wetland class has z direct bearing on whether commercizl

products are present such as wild rice, furbearers or game fish that have
re

the potential to contribute to the econcomic base of the region. Because of
its important role in the model, this element was assigned a weight of 4.
The weighting was high for classes having high potentizl for producing cash
crops such as wooded swamps, which very often contain some harvestable
timber, or marshes which provide habitat for commercial crops and game

'Species. Conversely, the weighting was low for classes that seldom produce

economically viable crops, such as shrub swamps (Table E-7).
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Table E-7. Cu}tural znd Economic Function Model.

Element Condition

Elements Weight  Weight Conditions
Dominant Wetland 4 0 Stream or brookside
Class- 0 Open fresh water

4 Deep fresh marsh
4 Shallow fresh marsh
0 Yearly flooded floodplain
2 Wet meadow
3 Shrub swamp
5 Wooded swamp (deciduous)
6 Wooded swamp (coniferous)
3 Bog
Access 3 3 Within 100' of road
Access by peasseble waterway
1 Isolated
Size 8 3 Large > 4.6 acres
2 Medium 1.1-4.5 acres
_ _ . 1 S?%ll < 1.0 acres
] Range ll—87b. -
Mean 54
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3.2 ACCESS

Access to wetlands having a potential cash crop is a factor in

the wetlands' economic value, but its importance as an element in the model

was less than ihat of the other 2 elements, which determine the presencé
and extent of the resource. Moreover, if the cash crop has a major value,
access will be developed when a decision has been made to harvest. Based
on the above, this element was assigned a weight of 3; the weight assigned

the condition increases with ease of access (Table E-7).

3.3 SIZE

Size of é wetland containing a potential cash crop is as impor-—-
tént a fazctor in determining economic viability of the resource as actual
presence of the crop. Size is directly related to totzl yield of the
harvest, which haé a direct bearing on both the decision to harvest and
cash return. It wes determined that this element should have the same
meximum possible score as "Dominant Wetland Class" and it was assigned a

weight of 8; the large size catégory was weighted 3 (Table E-7).

tv
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4.0 RECREATIONAL FUNCTION MODEL

The elements in this model are very similar to the criteria used
by Bedford et al. (1974) to assess the recreational value of wetlands in

Dane County, Wisconsin (Table E-8).

4.1 DOMINANT WETLAND CLASS

Dominant wetland class directly affects the ﬁotential for hunt-
ing,.trapping, fisﬁing and nature study. Wetland classes differ with
respect to wildlife species diversity and net primary production; shallow
marsh provides hébitat for songbirds and certain mammals, coniferous swamps
provide winter yards for deer, and aquatic beds provide habitat for warm
wezter fish species. Based on its role in determining recreational value
this element was assigned a weight of 3 and the weights assigned to each
class varied with its importance as wildlife hebitat (Tzble E-8).

4.2 PERCENT OPEN WATER

Percent open water is an important element, since it affects
recreational potential in several ways. Open water provides opportunities
for boating and fishing? 2s well as providing an adced hebitat element for
both game and non-gzme wildlife. Based on its roie in this model, this
element was assigned a weight of 3. The weight assigned to the condition
iﬁcreased with percent open water, the optimum condition being between two-

thirds and complete open water (Table E-8).



Table E-8. Recrea;iopal'Function_Modelf

Element Condition

RS,

Elements Weight  Weight Conditions
Dominant Wetland 3 0 Stream or brookside
Claés 0 Open fresh water
6 Deep fresh marsh
5 Shallow fresh marsh
0 Yearly flooded floodplain
0 Wet meadow
2 Shrub swamp
2 Wooded swamp (deciduous)
3 Wooded swamp (coniferous)
2 Bog
Percent Open 3 1 0-33%
Water 2 34-66%
3 67-95%
0 26-100%
Surface Water 4 1 Connected to a small stream .
association 2 Connected to a river. . -
3 Connected to a lake
4 Connected to a combination
0 Not connected
Access to Public 2 3 Within 100' of road
2 Access by passable waterway
1 Isolated
Size 4 3 Lafge > 4.6 acres
2 fedium 1.1-4.5 acres
1 Small < 1.0 acres
Legal Access 2 2 Yes
' 1 No
E-51
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Table E-8. (continued)
Element Condition
Elements Weight  Weight Conditions
Output From 3 3 High
Biological Function 2 Moderate
Model
1l Low
Range 10-71
Mean 40



4.3 SURFACE WATER CONNECTION

Connection of a wetland to a surface water body is the most
important factor affecting recreationazl potential, since without a surface
water connection the recreational benefits associated with open water
discussed above are absent from the wetland. Surface water comnection dir-
ectly influences wildlife and finfish production, an important factor
affecting recreational potential. Because of its importance in determining

recreational potential of a wetland this element was assigned a weight of

4. The weight accorded to the condition is related to the type of connection

and the recreational benefits associated with each, a combination of lake
and riparian system being the most ideal (Table E-8).
L.4 PUBLIC ACCESS

Although access to a wetland is a fzactor in its recreatiomal

potential, this element was considered to be less important than others in

the model. In fact, in a wetlend zffording good hunting and fishing oppor-
tunities isolation may be an enhancement to those sportsmen willing to make
their own access. Bzsed on the above, this element was assigned a weight

of 2. The weight assigned to the condition increased with ease of access

(Taeble E-8).

4.5 SIZE

Size is a very important element since it directly influences
recreational carrying cepacity of a wetland. Larger wetlands support a

reater variety and density of wildlife, and zfford more opportunities for
2 p PP
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recreational activities associated with wetlands such as canoeing, nature
study and hunting. Because of its important role in this model, size was

accorded a weight of 5, the weight assigned to the condition varying

directly with size (Table E-8).

4.6 LEGAL ACCESS

Owvnership status determines whether a wetland is legally access-
ible; the broad categories of dwnership are public, private and Native
American. As with Public Accéss, this element was much less important than
those functional -elements which actually determine recreational potential
because ownership and legal access status can both change. Accoréingly,

"Legal Access" was assigned a weight of 2 (Table E-8).

4.7 OUTPUT FROM BIOLOGICAL FUNCTION MODEL

Since the potential cf a wetland for bioclogical production and
variety determines whether it might provide habitat fo¥ or be productive of
species of recreational, cultural or economic interest, this was an important
consideration in determining recreztionzl potential. The contribution of
this element to the recreationzl model was included by zssigning one of
three conditions using the output from the biclogiczl function model. As a
result of the importance of this output to the recreztional model, it was

assigned a weight of 3 (Table E-8).
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5.0 AESTHETICS FUNCTION MODEL

5.1 DOMINANT WETLAND CLASS

Dominant wetland class was important in determining the aesthetic
value of a wetland. Certain wetland classes have higher visuél appeal than
others. for_example, floating mats of vegetation such a2s occur in a bog or
an aquatic bed are highly zttractive; shrub swamps and most deciduous
swamps, on the otheér hand, provide very shallow vistas and little visual
relief, therefore, their contributions to the zesthetics of a wetlznd were
considered to be minimel.. This element was assigned a2 weight of 4 and the
weights zssigned to the wetland classes varied with their visual appeal

(Tzble E-9).

5.2 NUMBER OF WETLAND SUBCLASSES (RICENESS)

Subclass richness is a measure of the variety of plant form and
arrangement. Where this factor was rated high the wetland was also rated
high in visuzl richness and zesthetic zppeal. This element was assigned a
weight of 3, and the Qeights assigned to the conditions varied with the

number of different wetland subclasses (Teble E-9).

5.3 7PERCENT OPEN WATER

Open water is an important factor contributing to the zesthetic
appezl of a wetland, and this-element weas assigned a weighting of 4. The
zesthetic zppeal improves as percent open water increases with an optimum

occurring for mest people at around 95 percent. Up to this peint, sufificient

-



Table E-G. Aesthetic Function Model.
Element Condition
Elements Weight  Weight Conditions
Dominant Weti;nd 4 0 Stream or brookside wetland
Class 0 Open fresh water
5 Deep fresh marsh
4 Shallow fresh marsh
0. Yearly flooded floodplain
0 Wet meadow
2 Shrub swamp
3 Wooded swamp (deciduous)
3 Wooded swamp (coniferous)
5 Bog
Number of Subclasses 3 &4 6-9
(Richness) 3 4-5
2 2-3
1 1
Percent Open Water 4 1 0-33%
3 34-66%
4 67-95%
0 26-100%
Access to Public 3 Within 100' of road
2 Access by passable waterway
1 Isolated
Local Scarcity 3 1 <200' to nearest similar type
2 201-1000" to nearest similar
tvpe
3 >1000' to nearest similar type
Range 9-66 - A

Mean 37
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vegetation is present to provide visual relief but as percent vegetation

diminishes to zero, visual richness declines (Table E-9).

5.4 ACCESS

Access to a view of a wetland is certainly a2 factor contributing
to ?ts aesthetic value. If access was limited, zppreciation of the wetland's
aesthetic attributes was considgred to be minimal. However, access may be
created to provide wvisual access to a particularly appealing view, therefore,
this factor was not as important as the functional® components "Dominant
Wetland Class" and "Percent Open Water" in determining the zesthetic value
of a2 wetland. The weight assigned to this element wes 3, and the weights

assigned to the conditions varied with ease of access (Teble E-9).

5.5 1L1OCAL SCARCITY

Visuzl relief is a factor in the aesthetic velue of a wetland.
Where 2 particular wetland type was commenly distributed over the land-
scaée, visual relief was considered to be low; but where a type was quite
rare, relief was given a heavy weighting. This element was assigned a
weight of 3 and weights assigned to the conditions veried depending on the

commonness of the wetland type as a landscape element (Tzble E-9).
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6.0 EDUCATIONAL FUNCTION MODEL

There exists such a variety of elements to the processes of
education that no system can be developed that foresees all future educational
opportunities and directions. This model was designed to include present

educational uses and trends at various age and professional levels of

education.

6.1 NUMBER OF WETLAND SUBCLASSES (RICHNESS)

This element is a measure of the variety of vegetative life forms
available for study in a wetland. As the number of subclasses increases
the opportunity becomes greater to observe natural history phenomena comparéd

to 2 simiiar sized wetland of lower plant form varizbility and therefore,

having less edge, lower interspersion and fewer wildlife. Based on the
zbove, this element was assigned a weight of 3; the weight assigned to the

conditions varies with the number of subclasses as presented in Table E-10.

6.2 PUBLIC ACCESS

Wetlznds affording public access permit larger numbers of people

to study wetland processes and observe plant and animal life cycle interactions

then do isolated wetlands. Because access wes considered important in

terms of the educational value of a wetland, this element was assigned a

weight of 4, and the weights assigned to the conditions varied with ease of

accéss (Table E-10).



Table E-10. Educational Function Model.
. Element Condition
Elements Weight  Weight Conditions
Subclass Richness 3 4 6-9
(LaFeral Diversity) 3 4-5
2 2-3
1 1
Access to Public 4 3 Within 100 ft. of road
2 Access by passable waterway
1 Isolated
Range 7-24

Mean 15
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MODEL USE EXAMPLES

1.0 BIOLOGICAL FUNCTION MODEL

The triangular shaped bog (F16) was selected to illustrate the -
application of the biological function model. Its Wetland Inveatory Report
is included on pages F3 through F5.

In.Wetland F16, the dominant wetland class was a bog which has
limited wildlife value; when the element weight (5) was multiplied by the
conégtion weight (3), the confributibn of this element to the total values
of the wetland was 15 points. Since this wetland contained two classes and
three subclasses, the subscores for these two elements were 8 and 6, respec-
tively. Vegetative interspersion was moderate and received a subscore of )
8. The surrcunding habitat consisted of more than 90 peréent woodland,
resulting in & subscore of 6. Water-cover ratio was less than 25 percent
and peripherel, which was next to the least favorable conditiom that could
occur (subscore 3). The bog mat was composed of a large number of a few
domin;nt species, mainly black spruce, leatherleaf and sphagnum; therefore,
species richness was 1pw (subscore 2); the proportion of wildlife food
plants was moderate (subscore 2); .and vegetative density was moderate
(subscore 4). Wetland juxtaposition was moderately favorazble (subscore 6)
since other wetlands of different classes were nearby, but none were con-
nected to F16.

Bvdrolegically, the triangular bog was perched (subscore 2) and
water level fluctuation was low (subscore 2). This wetland was not connected

to any surface water, therefore there was nc subscore contributed by "Surface

Water Connection' znd '"Percent Wetland Bordering Open Water". Compared to
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all other wetlands in the study zrea, F16 was large, the most favorable -
condition from the standpoint of wildlife habitat value (subscore 15). By
adding the éubscores, the total value of the triangular bog for'biological
function was 79 points, with a model .range of minimum 29 to maximum 158.
Additional information on the procedures for calculating model scores may be

found in Appendix E, "Descriptions of Wetland Functional Models."
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2.0 HYDROLOGIC:SUPPORT FUNCTION MODEL

Wetland F60 was selected to illustrate the applicatidn of the
hydrologic support function model. 1Its Wetland Inventory Report is included
on‘pages F7 through F—Q.

Wétland F60 was 9.47 ha (23.16 acres) is size. This was a large
wetland and it received a condition weight of 3 which was multiplied by
therelement weight of 4 to yielé a subscore of 12. Wetland F60 was a semi-
closed basin within the elemeni of topographic configﬁration and received a
subséore of 3. The dominant hydrologic type was a Condition 5, resulting
in a subscore of 25. The wetland had a low water level fluctuation yielding
an element value of 4. The wetland had an ephemerzl outlet resulting in a
subscore cf 4. Wetland F60 had an inlet which was ephemeral (subscore 1).
This wetland had no strezm bank or lazke shoreline associzted with it and
had an element value of 0 for percent shoreline. Adding these subscores,
the totzl hydrologic support function value for this wetland was 49. The
range for this model is from 6 to 66.

This procedure was also followed for each of the other eight
functionzl models for each of the 127 wetlands inventoried in the study

area.
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Supparty vlable cormerelsl Inlarasl

mam - 1

o)

s o PR e s

Inlrt
Ahgenl

Fresent, from welland -

Frrenntal
| [nhemeral
Inlet
Absent
Presentl, from wetland
Perennial
| Ephemerad
Outlet
Abienl
Presentl, to welland
Perennial -
[rhemora )
Outlel
Ahgent
Present, to wellond
Perennial S
Lphemeral

ey o s oy

I 1 ' 1

X

Writand YGiradlient

! Ej S1ight 0-31
Steep 1Y

Surrounding Slapes
Slight 0-33

Trpagraphic Position In Watershed
Upper
Intermediate
Lower

Geological Elements
Surficial Material
T

Stratified Sand and Gravel
Stralified Fine Sand and SITL
Alluviym
Brdrock
Taneous and Mctamorphic
] Sedimentary
Oroanlc Malerial
Absemt
y Hiah Fermeabllity
Low Permeabiliny

Hydrological Elements

Mydraloale Positinn
Perched Velland
Vater Table Wriland
Waler Table/Artestan Welland
Artestian Welland
Transmissivity of Aquifer
Low 10,000 anl/day/lt
Moderate 10,000 - 40,000 qal/fday/fL
. Migh->40 000 gal/day/fL

Dominant Mydrologle Type
Candition |
Conditlion 2
Condition 3
Conditlon 4
Candition §
Condition &
Mydralogic Connectlion
Nol Parl of Riparian System
Tart of Riparlan System
Mater Level Flucluatlon
Hgh
Low
Yernal Ponl
Groundwaler Qutllow
Absent
Present
Inlet
Absent
Present, from wetland FO8
Ferennial
[phemeral
Inlet
Atisent
Present, Trom welland
Perenniel
Cphemeral
Trt

4
Ahtent

Prevent, from wetland
Perenntal

[phemeral
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APPENDIX G

WETLAND AND WATERSHED AREA DATA



WETLAND AND WATERSHED AREA DATA

Data presented in the attached tables itemize and total the area

of each subtype of each numbered wetland in the study area and in some

locations adjacent to the study area.

size of study area wetlands.

These data were used to determine the

The watershed arez measurements were not used

in the models; however these data were generated for use in determining

development effects on wetlands.

are shown.

Wetland minor and major watershed arezs

The wetland sub-type symbols as shown on each table are presented

below.

untyped =

/

The tables are ordered alphabetiéally by mejor watershed letter.

Bog

Shrub swamp
Coniferous swamp
Deciduous swamp
farsh

Aquatic bed

Sub-type not specified

is headed by the major watershed letter and area.

Each table

The wetland numbers are listed in the left-hand column of each

table. The wetland sub-types head the columns to the right. The column

headed "TOTAL" provides the total area of each numbered wetland.

The two columns on the right-hand side of each table present data

for the areas of minor watershed which érain to each wetland. The column

headed "Direct" presents data for the minocr watershed area from which

.



overland flow is directly into the numbered wetland. The column headed
"Cumulative" presents data for both the area of direct flow into the numbered

wetland and areas of other minor watersheds which are tributary to the

‘numbered wetland.

The total areas of each numbered wetland sub-type and areas of
direct and cumulative minor watersheds are shown in the "TOTAL" row near
the bottom of each table. The "Unnumﬁered or off-site"” row presents data
for areas of each sub-type of wetlands not designated by the numbering
scheme and areas of minor watersheds which flow either into unnumbered
wetlands or to off-site regions. The "GRAND TOTAL" row sums the areas of
numbered and unnuﬁbered wetland subtypes and the areas of minor watershed
coxprising each major watershed. Not 21l areas of the wetland study =zre
tributary to either a minor or major watershed, because of the shape of the
study arez boundary and topography. Also, lekes are not considered wetlands
znd large portions of the study area zre part of lake watersheds. These
areas were not measured separately. All datz are presented in acres; there-

fore, to convert acres to hectares multiply acres by 0.4047.

/

G-2



Wetland

Number
Al
A2
A3

- €D

TOTAL

Unnumbered
or off-site

GRAND TOTAL

WATERSUED: A (within site)

AREA: 370.46 acres

Minor Watershed

Sub-Type Areas (Acres) Area (Acres)
S/SW-a S/SW-b  IW-a FW-b EW-b AB Untyped  TOTAL Direct Cumulative
- - - - 0.62 - - 0.62 4.50 4.50
- - 1.82 - - - - 1.82 30.54 30.54
- - - 1.04 - - - 1.04 185.64 185.64
- - 1.82  1.04  0.62 - - 3.48 220.68
- - - - 0.21 - - 0.21 149.78
- - 1.82 1.04 0.83 - - 3.69 370.46
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WATERSIED: B AREA: 201.11 acres
| Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/sW-a S/SW-b FW-a TW-b EW-b AB Untyped TOTAL Direct Cumulative
Bl - - - - - - 0.05 0.05 3.49 173.05
B2 - .70 3.13 - - - - 4.84  28.06  169.56
B3 - - - 1.65 - - - 1.65 25.03 163.60
B4 - ©1.37  19.32 - - - - 20.69 .138.57  138.57
BS - - 0.55 - - - - 0.55 3.44 3.44
B8 - - - - 0.406 - - - " 0.46 2.52 2.52
(3]
|
0
TOTAL - 3.08 23.00 2.11 - - 0.05 28.24 201.11

Unnumbered - 0.34 - 0.76 - - - 1.10 -
or off-site '

GRAND TOTAL - 3.42  23.00 2.87 - - 0.05 29.34 201.11




Wetland
Number

S-9

TOTAL

Unnumbered
or off-site

GRAND TOTAL

WATERSIHED: C AREA: 18.64. acres

Minor Watershed
Sub-Type Areas (Acres) Area (Acres)

S/SW-a

S/SW-b

FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative

(No Numbered Wetlands Present)

- 0.61 18.64

- 0.61 - - - - 0.61 18.64
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WATERSHED: D AREA: 234.77 acres

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/Sw-a S/SW-b  FW-a FW-b EW-b AB Untyped  TOTAL Direct Cumulative

Dl - 1.75 2.85 - - - - 4.60 26.68 234,77

D2 - - - - - - 0.05 0.05  2.89  208.09

D3 - - 0 1.53 - - - - 1.53  13.04 13.04

D4 - - 13.58  3.41 - - - 16.99 142.85  196.80

D4A - - - 1.87 - - - 1.87  30.34 30.34

D5 0.84 - - - . - - 0.8  8.40 8.40

D8 - - 0.74 - - - - 0.76  6.22 6.22

i D18 - - - 0.71 - - - 0.71  4.35 4.35
TOTAL 0.84 - 1.75 18.70  5.99 - - 0.05 27.33 234.77 -
Unnumbered - - - 1.20 - _' - 1.20 - -

or off-site

“ GRAND TOTAL 0.84 1.75 18.70 7.19 - - 0.05 28.53 234.77 -




AREA: 27.70 acres

WATERSHED: [
Minor Watershed
Area (Acres)

Wetland Sub-Type Areas (Acres)
Number S/SW-a S/SW-b TW-a  TW-b EW-D AB  Untyped TOTAL Direct Cumulative
(No Numbered Wetlands Present)
TOTAL - - - - - - - - - -
- 27.70 -

Unnumbered -
or off-site

-3

- GRAND TOTAL - - - - 27.70 -
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WATERSHED: T . AREA: 2943.90 acres
) Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number s/SW-a S/SW-b TFW-a FW-b EW-b AB Untyped  TOTAL Direct Cumulative
F1 - 5.81 - 3.38 - - - 9.19 30.74  2832.16
F2 - 9.48 - - 10.49 - - 19.97 478.88  2645.50%
r4 - 1.00  3.50 - - - - 4.50  8.31  17.19
F5 - - 3.50 - - - - 3.50  8.88 8.88
F6 - - - - - - 0.05  0.05 11.91  143.90
F7 . - - 3.72 8.82  8.93 - - - 21.47 114.15  131.99
F8 - S - 0.85 - - - 0.85 17.84 17.84
¥9 - - 7.52 - - - - 7.52  31.09  1434.55
Z F10 - - 8.98  0.50 - - - 9.48, 45.37 593.94
F11 - - 17.99 - - - - 17.99 122.65  516.36
F12 - - - 0.62 11.77  3.44 - 15.83 124.67  380.66
F13 - - 1.15 - - - - 1.15  6.49 8.59
Unnumbered - - - - - - - - - . -
or off-site
Subtotal - 16.29 46.36  14.17  31.19  3.44 0.05 111.50 1000.98 -

A includes Little Sand Lake area and areas of direct drainage to Little Sand Lake.



WATERSUED: T (continued)

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
" F15 - - - 22.92  11.17 ~ - 34.09 162.68 247.40
F16 7.90 - - 0.90 - - - 8.80 35.35 60.90
F17 - - - - 1.87 - - - 1.87  25.55 25.55
F18 28.77 - 27.31 1.25 - - - 57.33 112.47 1399.21
F19 - - - - 9.08 - - 9.08  22.02 884.58
F21 - - - 0.05 1.36 - - 1.41 7.84 17.48
r22 - - 2.02 - - - - 2.02  9.64 9.64
i F23 4.69 - - - - - - 4.69 38.35  176.04
0 ¥24 - - - - - - 0.05 0.05 11.15 137.69
F25 - - 3.53 - - - - 3.53  73.11 126.54
726 - - - - - - 0.05 0.05 11.96 53.43
F27 - 2,12 - 2.06 - - . - 4.18  41.47 41.47
Unnumbered - - - - - - - - - -
or off-site
Subtotal 41.36 2.12 32.86 29.05 21.61 - 0.10 127.10 551.59
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WATERSHED: I (continued)

Minor Watershed

Wetland Sub-Type Arcas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a I'W-b EW-Db AD Untyped TOTAL Direct Cumulative
F28 54.06 - 9.59  1.51 - - - 65.16 251.50  402.16°
F29 - 3.43 - - - - - 3.43  31.70  136.17
F30 - ~ - - - - 0.05  0.05 37.15 191.30
F31 - - 4.62  1.38 - - - 6.00  54.15 54.15
F32 - - - 0.55 - - - 0.55 7.41 7.41
F33 - - - 1.60 - - - "1.60  23.82 23.82
34 - - - 0.40 - - - 0.10.0 4.49 . 4.49
o F35 - - 2.50 - - - - 2.50 - 4.25 4.25
o
= F36 - - - 1.26 - - - 1.26 9.27 9.27
F37 - 1.26 - 1.51 13.48 - - 16.25 150.69° 1009.50°
F38 - - - - - - 0.05 0.05 15.62° 1025.12°
F39 - 5.80 - - - - - 5.80 25.71  1055.07

Unnumbered - - - - - - - -
or off-site

0.10 103.05 625.76 -

Subtotal 54.00 10.49 - 16.71 8.21 13.48

bincludes Duck Lake atea and areas of ditrect drainage to Duck Lake

“includes off-site micro-watershed areas which are tributary to this wetland
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WATERSHED: T (countinued)

"Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b FW-a TW-b EW-b AB Untyped TOTAL Direct Cumulative
F40 - 5.90 2.47 - 0.25 - - 8.62 47.50 1105.37
642 - 0.80 - - - - - 1 0.80  2.80 2.80
F43 - 1.26 - .- - - - - 1.26 7.29 12.72
F45 0.50 ~ - - - - - - 0.50 5.43 5.43
F46 - - 3.53 - - - - 3.53 10.15 10.15
F48 - - 0.50 - - - - 0.50 1.87 1.87
F50 - - - 0.60 - - - 0.60 2.61 2.61
F51 - - 0.70 - - - - 0.70 1.43 34.57
F52 2.90 - - - - - - 2.90  5.58 30.53
53 - - 14.30 - - - - 14.30 '24.95 24.95
F54 - . - 1.86 - - - - 1.86 4.24 4.24
F55 - - - 0.75 - - - 0.75 3.75 3.75
Unnumbered - - - - - - - - - -
or off-site
Subtotal 4.66 6.70  23.36 1.35 0.25 - - 36.32 117.60 -

T ey
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WéTERSUED: F (continued)
Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Numbcer S/SW-a S/SW-bL  FW-a FW-Db EW-Db AB Untyped TOTAL Direct Cumulative
F57 - 2.37 - 4.04 - - - 6.41 74.46° 528.95°
F58 - - - - 0.25 - - 10.25  1.50 1.50
F60 - - 2.32 15.24  5.60 - - - 23.16 135.38°  452.99°
F61 - C= - 2.02 - - - 2,02 41.38 277.06
62 - - 5.04 2.27 - - - 7.31  48.92 187.86
F63. - 1.05 - 8.59 - - - - - 9.64  29.56 138.94
Fo64 4.54 - : - - - - - . 4.54 16.48 109.38
é; FG65 - 2.52 - - - - - 2.52  12.14 92.90
66 - 3.13  13.07 - - - - 16.20  80.76 80.76
F69 - - - 1.01 - - - 1.01 18.32 30.91
F70 - , - - 1.70 - - - 1.70 12.59 12.59
F72 - - - 4,14 - - - 4.14  47.82 47.82
Unnumbered - - - - - - - - - -
or off-site
Subtotal 5.59 10.34  41.94  20.78 0.25 - - 78.90 519.31 -

€includes off-site micro-watershed areas which are tributary to this wetland



WATERSHED: F (continued)

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
8l - - - - - 0.35 - 0.35 5.76 5.76
F86 - - - 0.25 - - - 0.25 10.33  10.33
F87 - - - 0.75 - - - 0.75 10.37 10.37
F90 - . - - - - 0.27 - 0.27 2.24 2,24
Fll4 - - - - 0.31 - - 0.31. 2.10 2.10
F116. - - . 0.59 - - - - 0.59  13.05 13.05
o F119 - - 1.11 - - - - 1.11  16.15 16.12
e F121 - - - 0.25 - - - 0.25  8.79 8.79
" Fl22 - - - 0.55 - - - 0.55 2.72 2.72
F122A - 0.20 - - - - - 0.20 22.14 24.86
F125 - ’ 0.50 0.50 - - - - 1.00 10.13 10.13
F126 - - - - 0.40 - - 0.40 13.24 13.24
F127 - - - 1.00 - - - 1.00  9.64° 9. 64
Subtotal - 0.70 2.20 2.80 0.71 0.62 - 7.03 126.63 -
Unnumbered - 1.05 - 1.68 - - 6.09 8.82 2.03 -

or off-site

GRAND TOTAL  105.75 47 .44 163,93  77.18 67.49:  4.06 6.34 472.19 2943.90

Cincludes off-site micro-watersheds which are tributary to this wetland
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WATERSHED: G AREA: 18.48 acres
Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  TFW-a FW-b EW-b AB Untyped  TOTAL Direct Cumulative
Gl - - - 0.31 - - - 0.31 . 2.21 2.21
TOTAL - - - 0.31 - - - 0.31 2.21 -
o : o
W Unnumbered - - - - - - 0.32 0.32 16.27 -
e :

or off-site

GRAND TOTAL - o= - 0.31 - - 0.32 0.63 18.48




WATERSHED: H AREA: 127.54 acres

AN

Minor Watershed

$1-9

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
" H1 1.26 - 16.40 - 0.60 - - 18.26 116.91 116.91
TOTAL 1.26 - 16.40 - . 0.60 - - 18.26 116.91 -
Unnumbered - - 0.98 - - - - 0.98 10.63 -

or off-site

GRAND TOTAL 1.26 ° - 17.38 - 0.60 - - 19.24 127.54
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WATERSHED: T AREA: 67.83 acres
Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-Db AB Untyped  TOTAL Direct Cumulative
11 - - - 0.48 - - - 0.48 4,27 4.27
©
oy TOTAL - - - 0.48 - - - 0.48 4.27 -

Unnumbered - - - 0.56 - - - 0.56  63.56 -
or off-site

GRAND TOTAL - - - 1.04 - - - 1.04 67.83




Wetland
Number

J1

TOTAL

LT-9

Unnumbered
or off-site

GRAND TOTAL

WATERSHED: J AREA: 54.02 acres

Minor Watershed

Sub-Type Areas (Acres) , Area (Acres)
S/SW-a S/SW-b  TW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
- - - 0.50 - - - 0.50 17.83 17.83
- - - 0.50 - - - "0.50 . 17.83 -

- - - - - 0.05° 0.05 36.19

- - 0.50 - - 0.05  0.55 54.02
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WATERSHED: K AREA: 196.95 acres
Minor Watershed
. Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b FW-a FW-b EW-b AB Untyped  TOTAL Direct Cumulative
KL - - - - - - 0.05 0.05 10.01 196.95
K2 - - 4.29 1.26 - - - 5.55 60.35 186.94
K3 - - 13.62 - - - - 13.62  92.07 92.07
K& - “0.60 - - - - - 0.60 15.17 15.17
K5 1.00 - - - - - - 1.00 19.35 19.35
(]
|
}.J
o
- TOTAL 1.00 0.60 17.91 1.26 - - 0.05 .20.82 196.95 -
Unnumbered - - - 0.30 - - - 0.30 - -

or off-site

GRAND TOTAL 1.00 0.60 17.91 1.56 - - 0.05 21.12 196.95




WATERSHED: L AREA: 37.87, acres

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-b AD Untyped TOTAL Direct Cumulative
Ll - - - 0.60 - - - 0.60  5.42 5.42
TOTAL - - - 0.60 - - - 0.60  5.42 -
Unnumbered - - | - - - - - - 32.45 -

or off-site

6T-9

GRAND TOTAL 0.60 - - - 0.60 34.87
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\WATERSHED: M AREA: 115.28 acres
Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Actres)
Number S/sW-a S/SW-b  TIW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
M1 - 1.00 - - - - - 1.00 11.59 115.28
M2 - - - - - - 0.05 . 0.05 17.08 103.69
M3 - - . 2.01 2.17 - - - 4.18  44.48 62.29
M& - - - 0.60 - - - 0.60 17.81 '17.81
M5 - - 1.76 - - - - 1.76 11.27 11.27
MG - - - - 0.50 - - - 0.50 13.05 24.32
o
I
N
o
TOTAL - 1.00 3.77 3.27 - - 0.05 8.09 115,28 -
Unnumbered - - 0.06 0.31 - - - 0.37 0 -

or off-site

GRAND TOTAL - 1.00 3.83 3.58 - - 0.05 8.46 115.28




WATERSHED: N AREA: 90.96 acres

' Minor Watershed
Wetland Sub-Type Arecas (Acres) Area (Acres)

Number S/SW-a S/SW-b  TW-a FW-0b EW-D AD Untyped  TOTAL Direct Cumulative
© N1 - 0.55 - - - - - 0.55 16.83 16.83
9
N TOTAL - 0.55 - - - - - 0.55  16.83 -
Unnumbered - - - 0.25 - - - 0.25 74.13 -

or off-site

5 - 0.25 - - - 0.80 90.96

W

GRAND TOTAL - 0.

L ) e . . U, PR O,
M i 4 i K B

)

from ey o

]



¢Z-9

Wetland
Number

0l
03

TOTAL

Unnumbered
or off-site

GRAND TOTAL

_ WATERSHED: O

AREA: 458.27 acres

Sub-Type Areas (Acres)

Minor Watershed
Area (Acres)

S/SW-a

S/SwW-Db

IW-a FW-b EW-Db

1
|

115.54
- 1.77 -

115.54 1.77 -

115.54 1.77 -

AD Untyped

- 0.41

- 0.41

TOTAL
115.54
1.77

117.31

0.41

117.72

Direct Cumulative

411.96 458.27
46.31 46.31

458.27




WATERSIED: P AREA: 176.00 acres

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
- Number S/SW-a S/SW-b I'W-a FW-b EW-b AB Untyped, TOTAL Direct Cumulative
ri - - - 2.12 - - - 2.12 20.40 176.00
P2 - - 20.78 - - - - 20.78 155.60 155.60
TOTAL - - 20.78 2.12 - - - 22.90 176.00 -

£€-9

Unnumbered - - - - - - - - S
or off-site

GRAND TOTAL 20.78 2.12 - - - 22.90 176.00

|
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WATERSHED: Q AREA: 22.32 acres
Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative

(No Numbered Wetlands Present)

TOTAL - - - - - -
Unnumbered - - - - - - - - +22.32 -
P or off-site
[
F ol
- 22.32

GRAND TOTAL - - - - - - -




~

WATERSHED: R AREA: 581.43 acres

Minor Watershed

Wetland Sub-Type Areas (Acres) v - Area (Acres)
Number S/SW-a S/SW-b  TFW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
R1 - - 1.76  4.03 - - - 5.79  83.54  581.43
R1A - - .- 9.08 - - - 9.08 71.90 497.89
R3 - 5.55 - 1.26  14.63 - - 21.44 220.72  425.99
RS - 2.27 5.80 2.32 - - - 10.39 98.01 205.27
R7 . - - - 1.26 - - - . 1.26 24 .85 107.26
() . ’
i R7A . 3.78 - - - - - 3.78  68.41 82.41
v
R8 - 1.76 - - - - - 1.76 14.00 14.00
TOTAL - 13.36 7.56 17.95 14.63 - - 53.50 581.43 -
Unnumbered - - 0.35 - - - 0.34 0.69 - -

or off-site

GRAND TOTAL 13.36 7.91 17.95 14.63 - 0.34 . 54.19 581.43
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WATERSHED: T AREA: 148.94 acres
’ Minor Watershed
Wetland Sub-Type Areas (Acres) Area (Acres)
Number S/SW-a S/SW-b  FW-a FW-b EW-Db AB Untyped  TOTAL ' Direct Cumulative
Tl 1.91 - - - - - - 1.91 6.07 6.07
T2 0.65 1.00 - - - - - 1.65 5.79 5.79
T3 - 0.25 = - - - - - 0.25 3.65 3.65
T4 - 8.62 36.16 - - - - 44.78 127.28 127.38
TS5 - - 1.41 - - - - 1.41 1.72 1.72
_ .
i
N
o
TOTAL 2.56' 9.87 37.57 - - - - 50.00 144.51 -
Unnumbered - 0.75 - - - - 0.20 0.95 4.43 -

or off-site

GRAND TOTAL 2.56 10.62  37.57 - - - 0.20 50.95 148.94




WATERSHED: U AREA: 172.8 acres ¢

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)

Number S/SW-a S/SW-b  TIW-a FW-D EW-b AD Untyped  TOTAL. Direct Cumulative
(No Numbered Wetlands Present)
o TOTAL - - - - - - - - - -
s
~ : Unnumbered - - - - - - - - - 172.8 -
or off-site
- - 172.8

GRAND TOTAL - -

. [ ) e - . U e wmte s nm PN Pr— ———a PR
{ . ; : ] ; ~ : __ - -



WATERSIED: W e AREA: 195.12 acres

Minor Watershed

Wetland Sub-Type Areas (Acres) o Area (Acres)
Number S/SW-a S/SW-b  [FW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
Wl - - 15.19 - - - ’ - - 15.19 23.04 23.04
W2 - 4.07  36.17 - 1.18 - - C41.42  92.31 92.31
O

g, TOTAL - 4.07 51.36 - 1.18 - - 56.61 115.35 -
Unnumbered - 0.65 - - - - - 0.65 79.77 -

or off-site

GRAND TOTAL - 4.72  51.36 - 1.18 - - 57.26 195.12




WATERSHED: X AREA: 228.52 acres

Minor Watershed

Wetland Sub-Type Areas (Acres) Area (Acres)
‘Number S/SW-a S/SW-b  TIW-a FW-b EW-b AB Untyped TOTAL Direct Cumulative
X2 - - - 0.65 - - - 0.65 1.38 1.38
X3 - - 38.1 - - - - 38.1 223.31 224.69
X4 - - - - 0.75 - - 0.75 3.83 3.83
5
5 TOTAL - - 38.1 0.65 0.75 - - 39.50 228.52 -
Unnumbered - - - - - - 0.38 0.38 - -

" or off-site

GRAND TOTAL - - 38.1 0.65 0.75 - 0.38 39.88 228.52

. B ; J i . ' . : i BN
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REGIONAL SCARCITY MEASUREMENTS



REGIONAL SCARCITY MEASUREMENTS

The data presented in Tables H-1 through H-8 were generated zs

part of the regional analysis (Section 4.8). The tébles contain data of

measurements from interpretation of panchromatic stereoscopic zerial photo-

graphs déted.July 1979, obtained from the Wisconsin DNR, and having an
average image area of 5,346 acres. All measurements were made using a
digital planimeter (Model.H Del; Foster RSS-4MGT-2). These measurements
wére used to determine the regional scarcity of the study areas' wetlands.
The actual photograph numbers and the area of coverage of each photograph
are shown in Figure 4.8-1. Tzbles E-2 through H-8 are mezsurements of
individuzl wetlands on the 7 stereoscopically interpreted photographs.
Tzble E-1 summarizes these datz. To convert acres to hectares multiply

acres x .4047.



N
I

Table H-1. Wetland measurements from azerial photographs of the Wolf
: River Watershed above -Langlade (Region).

WETLAND TYPE® ACRES _ SQUARE MILES
AB 154.2 .2
S/SW-a 800.9 1.3
S/SW-b 1164.6 1.8
" FW-a 3220.7 5.0
FW-b 933.7 1.5
EW-b 609.0 1.0
TOTAL (all types)" 6883.1 10.8

Totzl Region Area
Photo Coverage Area
Percent (%) Photo Coverage

Percent (%) Wetland within
photo coverzge area

]

301,900 acres
37,242 acres
37,424/301,900

t71.6 sgquare miles

58.46 square miles

12.4%

= 6882.1/37.424 = 18.47

a = AR = Aquatic Bed
S/SW-a = Bog
S/SW-b = Shrub Swamp

FW-2a
FW-b
EW-b

]

Ceniferous Swamp
Deciduous Swamp

Shallow Marsh



Table H-2.

Measurements of individual wetlands

3712E27 (acres).

from zerial photograph

WETLAND TYPES?

AB

S/SW-a S/SW-b FW-a

10.1

2.8

19.

87.
41.
3.
2.
72.
13.
4.
8.
67.
26.
69.
56.
211.

N
N OO PN O PSRV O LA OOONNNNNO

22.
34.

NP

O N wv - Wo oy 0

Totals:

hectares:

10.1
4.0

2.8 307.8 1581.
1.1 124.3 638.

oo W

101.
41.

6 110.9 7.6
0 44.8 3.0

a:

AB
S/SW-za
S/SW-b

won

Fi-a =
FWw-b
El-b

Aquatic Bed
Bog .
Shrub Swamp

H-3

Coniferous Swamp
= Decicduous Swamp
Shallow Mearsh

1
Y

—— e

Ve -
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Measurements of individual wetlands from aerial photograph

Teble EH-3.

N K - . .
, N N i .

T O Mm-S
O 0~

904203820178869

(3] 1_ﬂv9u§4L.L.7.§'7~A.ﬁwﬁvﬂv
— < o~ —

256.8 282.7

.4

74
30.0

Totals:
hec

114.2

103.7

ares:

-
[

Coniferous Swamp
-b = Decicduous Swamp

-b =

¥
)

-2

LD

i}
o

Aquatic Bed

S/SW-a = Bog

Al
\

n

£

Shezllow Marsh

S/SW-b = Shrub Swamp

B-4
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Table H-4. Measurements of individual wetlands from aerial photograph
3612E28 (acres). ’
. WETLAND TYPES?
AB S/SW-a S/SW-b FW-a FW-b EW-b
5.8 2.1 47.8 4.7 2.1 13.7
0.6 21.9 21.5 2.9
0.2 . 40.7 12.8 2.3
0.5 16.8 11.9
0.3 6.5 2.9
0.5 17.7
0.6 7.1
47.0 11.0
3.5 21.0
78.0 29.6
25.0 13.5
63.3
12.8
26.7
11.3 -
4.1
Totals: - 5.8 276.5 110.4 162.2 29.1 13.7
hectares: 2.3 110.7 44.6 65.5 11.7 5.5
a= AB = Aquatic Bed FW-a = Coniferowvs Swamp
S/SW-a = Bog FW-b = Deciduous Swamp
S/SW-b = Shrub Swamp EW-b = Shallow Marsh
E-5
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Table E-5. Measurements of individmal wetlands from aerial photograph
3411E29 (acres).
, WETLAND TYPES®
£B S/SW-a  S/SW-b FW-a FW-b EW-b
2.6 28.9 2.3 6.5 =~ 30.7 16.0 22.0
1.9 4.1 46.7 0.7 9.2 224.1
1.9 10.2 32.6 42.5 1.3 5.4
7.6 4,1 12.5 17.1 8.1
7.7 5.6 1.4 32.4 11.5
1.3 17.5 29.3 11.2 3.5
4.3 1.1 0.5 3.5
10.5 37.8 0.4 1.4
3.5 8.1 1.6 2.6
2.9 1.1 8.1 3.3
0.9 3.6 4.5 1.8
9.2 1.1 7.7 30.4
2.4 3.9 9.8 3.1
1.4 19.0 12.4 12.1
4.4
3.3
1.9
3.7
5.6
4.6
6.3
5.4
5.8
3.8
4.7
5.7
2.4
2.0
Totals: 2.6 84.4 119.5 368.3 134.6 107.8 258.5
hectares: 1.0 34.0 48.2 148.7 54.3 43.5 104.4
z= LB = Aquatic Bed FW-a = Coniferous Swamp
S/Sw-a = Bog FW-b = Deciduous Swamp
§/Sw-b = Shrub Swamp EW-b = Shallow Marsh
H-6



Table H-6.

Measurements of individual wetlands from aerial photograph

3312E13 (acres).

WETLAND TYPES®

AB S/SW-a S/SW-b FW-a FW-b EWV-5H
28.7 2.4 0.4 9.6 2.1 15.9
1.3 0.4 13.7 9.8 6.6 0.8
7.4 7.9 1.8 25.7 22.8 6.3
5.5 0.7 - 2.9 3.4 0.7
1.1 36.3 0.6 8.9 2.3
6.5 34.9 5.3 7.6 23.0
0.6 27.0 26.0 127.1 7.4
4.8 11.7 7.2 2.8
3.5 42.7 49.3 12.1
: 5.1 3.0 32.2
0.9 3.1 1.6
122.3 9.1 2.1
4.5 41.7
47.5 4.6
109.5 21.3
c.1 35.2
147.9 c.1
84.1 48.9
8.9 30.7
0.7 4.0
17 .4
Totals: 37.4 24.4 123.1 682.2 446.7 107.2
hectares: 15. 9.8 49.7 279.6 180.4 43.3
‘e= AB = Aquatic Bed FiW-a = Coniferous Swamp
S/SW-a = Bog FW-b = Deciduous Swamp
S/SW-b = Shrub Swamp EW-b = Shallow Marsh

E-7
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Table H-7. Measurements of individual wetlands from aerial photograph
3313E27 (acres).

WETLAND TYPES®

AB S/SW-a S/SW-b TW-a FW-b EW-b
6.1 79.4 6.3 4.6 1.7 1.1
7.4 4.8 0.2 0.6 1.5 5.8
1.3 1.0 8.4 3.2 2.2
0.1 8.7 -6.9 2.5
2.7 53.6 8.4 1.3
1.8 13.1 1.9 2.7
1.0 6.9 8.7
1.9 1.5 0.6
2.7 2.5 - 2.5
1.5 7.5 1.5
0.3
Totals: 13.5 87.2 101.6 44,1 12.9 9.1
hectares: 5.4 38.2 41.0 17.8 5.2 3.6
a= AB = Aquatic Bed FW-2 = Coniferous Swamp
S/SW-a = Bog IW-b = Deciduous Swamp
S/SW-b = Shrub Swamp EW-b = Shallow Marsh
E-8



Table H-8. Measurements of individual wetlands from aerial photograph '
3214E16 (acres).
- WETLAND TYPES®
AB S/SW-a S/SW-b FW-a FW-b EW-b
4.4 0.3 88.2 17.2 6.0 38.6
6.0 3.9 3.5 5.3 1.5 4.6
3.6 10.5 11.5 0.8
7.7 1.7 16.0 0.4
0.6 14.3 78.3 0.4
33.2 1.3 8.9
1.2 6.3
1.5 1.7
4.2 4.9
2.6 0.5
2.1
0.7
3.3
Totals: 10.4 58.8 - 119.5 156.7 9.1 43.2
hectares: 4.2 27.7 48.2 63.3 3.6 17.4
a= AB = Aqguatic Bed FW-a2 = Coniferous Swamp
S/SW-a = Bog FW-b = Deciduous Swamp
S/SW-b = Shrub Swamp EW-b = Shallow Marsh
KE-9
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WETLAND INVERNTORY REPORTS

A set of the wetland inventory reports for 127 study area wetlands
is presented in a separate document. The 46 wetlands of special interest are
included among the 127 wetland inventory reports. The element conditionk
designations in these reports were the basis for rating and ranking the wet-
lands in each of the functional models.

The wetland inventory report was first developed by the investigators
in 1975 and has been used regularly to conduct wetland assessments throughout
New Eﬁgland. The original inventory reports used in New England were modi-—

fied specifically for use in northern Wisconsin in 1981.
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APPENDIX J

VEGETATION AND WILDLIFE DATA



VEGETATION AND WILDLIFE DATA

In this appendix individual transect data for vegetation are
shown in Tables J-1 through J-16 and actual numbers of birds observed on
each transect are presented in Table J-17 and J-18. A summary of all

miscellaneous observations for memmals is presented in Table J-19.
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TABLE J-1. Phytosociological characteristics of a deciduous swamp community
in the study area; Transect 1.

TRANSECT: 1 WETLAND NO: F57 TYPE: Deciduous Swemp PLOTS: 5 DATE: 5/1E/R1
5 FPERCENRT .
\]
PLOTS NUMEBER OF ERNOFS cLASS PERCENT RELATIVE RELATIVE RELATIVE TMPORTANCE
SPECIES PRESENT STEMS D CD SD S COVER DOMINANCE DINSITY FREQUERCY VALUE
TREE LAYER
Populus tremuleides 3 s 2 S 10 o .525 450 .333 1.309
fsuge capadensis 1 1 0o 0 1 0 = .059 .050 L111 .220
kcer rubrum 3 7 1 5 10 - .303 <350 .233 .9E7
Abies Lalsamea 1 2 0 2 0 0 - .0B6 .100 + 211 .297
Fraxinus pennsylvenica 1 1 0 1 0O 2 .026 -050 .11 .187
var. subintegerrima
TOTALS 9 20 y
SOCIABILITY"

4 B €C D E

SHRUB LAYER
ilnus rucosa 5 Lé 1 & 0 0 0 26.4 - .€13 +385 .998
hcer rukrum 3 5 2 1 0 0 0 0.6 - .067 233 .287 -
Nemcpaenthus mucroneta 2 18 0 2 0 0 0 6.0 - . 240 154 .394
Scrius americend 1 Z 1 0 0 0 0 0.4 - .027 .077 .104
Rubus occidentalis 2 L 2 0 0 0 0O 0.6 .D53 .154 .207
TCTIALS 13 75
KERB LAYER
Mezianthemum canadense 4 - 2 2 0 0 0 1.6 - - AL 174
Czrex sp. 4 - cC 4 0 0 O 2.0 - ~ 174 174
Sphecnum sp. 5 - 0 0 2 3 0 35.0 = = .217 + 217
Lucopus Sp. 3 - 1 2 0 0 0 2.1 = = -130 -130
Clintonie borealis 2 - 1100 0 0.5 - - .DE? .DE7
Copzis croenlaniica 3 = 3 00 0 0 0.3 - - .130 .130
Ccrnus canadensis 1 - 1 0 0 0 0 0.1 - - 043 .043
Foaceae 1 - 01 0 0 0 0.1 - - .03 043
TOTALS 23
& = Canopy clzsses zre: D = dominant

CD = codominant
SD = subdozinant
S = surpressed
b = Kot applicable
¢ = Socisbility categeries are: A solitary, groving singly
E. groving in small groups cf & few individuals
€. large group of many indivicuzls; szmall scattered pztches
D petches or a broken mat
E extencive mat zimost completely covering entire plot



TABLE J-2. Phytosociological characteristics of 2 coniferous swamp
community in the study arez; Transect 2.

TRANSICT: 2 WETLAYND RC:  Fé60 ’ 1

i
i

Coniferouvs Swvezp PLOTS: & DiTE: 5/1B/EL

5 PERCENT
FLCZE KIMEELR OF ShioEs RoLES FIKCENT RELATIVE RILATIVEZ FZLATI¥E IMPORTARCE
SPECIES PRESINT STENS D € SD S COVER DOMIKAXNCE DIRSITY TFrREQUERCY VALUT
TREL LAYER
Pices meriane A 5 & 6 1 32 = .09 .233 .500 L9321
Tsuge cenecensis 1 1 6 0 1 ¢ - .0L .0€7 3125 .23¢
Larix laricine s 3 £ 3 20 - .ESB .600 373 1.£33
TOTLLS 15 g .
c
7 : SOCLlABILITY
' 4 3 C D E
SERUB LAYER .
Kemcpanthus mucronzti 2 16 2 0 00 O 7S - .C27 077 .104
Lecum croenlendicum 4 232 0 2 2 0 0 37.5 = <200 L1548 .552
Keldm poliifeclie 3 9 2 1 0 0 O 0.4 = 013 115 130
Vaccinum corymbosum 3 38 1 2 0 0 O© 3.5 - 0€5 118 L1EY
Ficee meriana 2 1 11 0 0 0 13.E - c1¢ LCi7 eoe
1 1 10 0 0 O 1.3 - 002 .038 L0
Jiex verticillazta 3 10 0 0 0 O 0.4 - 017 L118 i3
Chanzecferhne calvcrlizza L iZg 2 32 1 & B8 183 - 216 .i5L 370
Vecciniun mECrOCErpOn 3 138 0 2 1 0 D 3.8 - 257 415 352
Lerix lesicine o 1 1 ¢ 0 0 O 0.1 = 002 .C38 Cs0
TOTLLES 2€ 5€2
EIRE LAYER
Cezex Sp. 2 - 0110 0O 7.6 - - .222 L2232
Srhecnum SP. L - ¢ o L3 2 F2 - - LLL A
Cconvs cenecensis 2 - 2 0 0 0 O c.e = < 2222 .22z
Ccptis croeniencice 1 - 1 0 0 0 O c.1 - - 111 Foiatal
TOTALS ]

= Ffer cincyy

= ICT soCilici

"o

y cizszes see Takle J-1.

J=3



TABLE J-3. Phytosociological characteristics of a shrub swamp community
in the study area; Transect 3.

TRANSECT: 3 WITLAXD KO: F39 TYPE: Shrub Svamp PLOTS: 4 DATE: 5/16/81 !
. PERCENT ;
PLOTS \UMBER OF BOCTABTLLTY PERCENT RELATIVE RELATIVE D{PORTANCE ‘
SPECIES PRESENT STEMS A B C D E COVER- DERSITY FREQUENCY VALUE i
SERUEB LAYER '
Alnus rvoosa % 1112 - 0 & 0 0 O  63.8 .965 .667 1.632 :
Selix sp. 1 3 1 0 0 0 O 0.1 .026 .167 <193
Sorbus americana 1 1 1 00 0 O 0.1 .009 . .167 .176
TOTALS 6 115
EERE LAYER
raianthemum canadense 3 = 2 10 0 O 2.1 - .200 .200
Ephaecgnum SP. L - 0 0 0 2 2 61.3 = 267 = .267
rycpteris sp. 1 - i 0 0 0 0 - 0.1 - . 067 .067
Impatiens cépensis 1 - 1 00 0 0 0.1 = 067 - .667 i
Lycopus Sp. 2 - 2 00 00O 0.2 - S12% .133 .3
Foaceae 1 - 1 0 0 0O O 0.1 - 067 .067
Celamecrostis canadensis 2 - 011 0 0 12.5 - 233 .133 !
Fentederia ccrdata 1 - 1 0 0 0 O 0.8 - .067 L0867
TOTAL 35
8 = For sociability classes see Table J-1.
b = Xot epplicable
J-4



TABLE J-4. Phytosociological characteristics of a bog-community in the
study area; Transect 4.

TRENSECT: & WETLAND NO: F16 TYPE: Bog PLOTS: 5 DATE: 5/18/81 :
¥

g ¥

i

. PERCENT ;

SOCLAE 1 H

PLOTS  NmER OF SOCTABILITY'  prpepyt RELATIVE  RELATIVE  IMPORTANCE |

SPECIES PRESENT c7zve a4 B C D E COVER  DENSITY FREQUENCY VALUE |

SERUB LAYER

Chamsedaphne celuculate 5 500 0 05 00 35.0 .660 L2683 «223 :

Vaccinium meCIoCEIpon 5 148 1 &4 0 0 O 5.3 «195 263 .L58 :

Kelnie polifolia 4 40 & 0 0 0 O 1.8 .053 S2 LY .263

Anéromede clevccphulle 3 65 2 01 0 O L2 .056 .158 244

ierix laricina S 3 1 0 0 0 0 0.8 .005 <053 = .058

Eetula papyrifera 1 1 1 00 0 0 1.0 .001 .053 .054
TOTALS 19 758 -

BERB LAYER ;
Sphagnum sp. 5 D 0 0 0 0 5 26.0 - L4617 417
Carex sp. 5 - 0 4 1 00 0.1 - .417 AL :
Sarrscerniz purpurea 2 = 2 0 0 0 0 0.2 - .167 167

TOTAL 12

2 = For sccisbility classes see Table J-1.

b = Not applicable.

J=5

s




TABLE J-5. Phytosociological characteristics of a deciduous Sswamp community
in the study area; Transect 5.

TRANSECT: 5 WETLAND NO: TF15 TYFE: Decidvous Swvanmp PLOTS: 5 DATE: 5/21/El1

i

1

|

. PERCENT - i

PLOTS  KMEER OF CAROPY CLASS'  oroCENT RELATIVE RELATIVE  RELATIVE TMPORTANCE |

SPECIES FRESENT STIMS D CD SD §  COVER DOMINANCE DENSITY FREQUENCY vape |

TREE LAYER .

Acer rubrum, 3 2 6 1 2 0 =" .068 .150 .54 a7 !
Ulmus americana 4 3 1 1 11 - .263 .200 .231 .683 Q|

Populus tremuloides 2 2 0 1 01 - L143 .100 154 .357 H

Quercus macrocarpa 3 6 0 5 1 0 - + 299 .300 .231 .B30 :

Fraxinvs pennsylvanica 2 4 0 & 0 0 « - .192 .200 .154 .546 ;

var. svbintegerrima ‘

Betule papyrifera 3 1 0o 1 0 0O - .036 .050 077 .163 i

TOTALS 15 18 -

;

SOCLAEILITY® i

A B C D E :

SHRUB LAYER
Fopulus tremuloides 3 11 0o 0 0 O 1 - < <1BB 327
rexinus pennsylvanice 3 215 3 00 00 1.3 - 139 -1EB .327

VaT. surintecerrirs
Prunus serotina 2 3 1 1 0 0 0 0.7 - .038 +125 .1€3 ;
Acer rukrum b 6 01 0 0 O C.8 - .076 .0863 .138 i
Corylus cornuza 2 B 2 0000 22 - .101 .125 226 |
Diervilia loricera 1 2 01 0 00 0.1 - 025 - .0€3 .DBB .
kubus £p. 1 7 1 000 0 1.0 - 0e9 V063 .1510
Ilex verticillsta 1 b | - 1 00 0 0 1C.0 - .228 .0€3 .250 !
Rubus idaeus 1 5 1 0 0 0 O G.1 - .DE3 . .062 .126 i
Ulmus americana 1 £ 1 00 0 O 2.0 - .01 - .063 -164 !
TCTALS 1€ 79 !

BERE LAYER
reizmthemum canadense 2 - 2 00 0 O 5.6 - - .0B7 .DB7
Ccraus canacdensis 1 = 1 00 C O 1.0 = - 043 .0L3

, Poaceze 1 - 01 0 0 0 0.6 - - .03 .043
Lycopodivm Jucidulum 1 - 01 0 0 O 1.0 = = .043 .043
Vvicle sp. 2 - 1100 0 0.7 - - .08B7 . 087
Druopteris spinulose ‘2 - 2 00 0 0O 0.2 - - .0E7 .087
Czrex 5p. 4 - 0 31 0 O E.6 - - 2174 2174
crientalis borealis 1 - 1 0 0 0 O 0.1 - - .043 .043
Luzuvla campestris 1 = 0 01 00 0.1 - - .043 .043
Ftericium aguilinum 1 - 1000 0 0.1 - = .043 .043
Clintenia berealis b1 - 1 00 0 O G.1 - - .043 .043
Celamecrostis canadensis 2 - 1 01 0 0 12. - - .DE7 .0B7
Impetiens capensis 1 - 1 00 00O c.1 = - .043 .043
Iris sp. 2 - 2 000 O .7 - - .DE7 .DE7
Luccpus 57. 1 - 1 06 0 O C.6 - - 043 L043

T0TAL 23

& = For cancpy clesses see Table J-1.

b = Not zppliczble

¢ = For sociztility classes see Table J-1.

J=6:



TABLE J-6. Phytosociological characteristics of a marsh community in the
study areaz; Transect 6.

TRANSECT: € WETLAND KO: F)5 TYPE: Mersh PLOTS: 5 DATE: 5/21/81 i
. PERCENT i
1 :
PLOTS =OCLAR IL1E% PERCENRT RELATIVE IMPORTARCE ; 3
SPECIES PRESEXT A B C DL COVER FREQUENCY VAITE ; -
- f
EERE LAYER i
1
‘Carex sp. L 00 4 00 £0.0 .667 667 £
Czizmzcrostis canadensis 1 001 ¢ o0 20.0 .167 L1867
recariez virginiana 1 01 0 0 O 0.1 .167 L1867
TOTAL ok

2 = For socizbility clesses see Table J-1.

r
i
]
1
i

3-7



TABLE J-7. Phytosociological characteristics of a marsh community in the
study area; Transect 7.

TRANSECT: 7 WETLaND NO: Tl TYPE: Marsh PLOTS: 5 DATE: 5/21/81
i PERCERT
PLOTS SOCIARILITY PERCERT RILATIVE TYPORTAXRCE

SPECIES PRESENT LA B C D E COVER FRIQUERCY VALUE
EERB LAYER

Celamscrostis canadensis 2 0 0 2 0 O 35.0 222 222

Carex sp. s 00 5 00 €2.0 256 .556

Sphagcnum SP. 1 0 0 01 O 10.0 vadd G ol

Solicage sp. 1 1 0 0 0 O 0.1 1¥1 «323

TOTAL =g

2 = For sociability clzcses see Table J-1.

/7
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TARLE J-8. Phytosociological characteristics of a bog community in the study
area; Transect 10.

TRARSECT: 10 WETLAND NO: 728 TYPE: Bog PLOTS: & DATE: 5/19/81 ; i
. PERCENT : i
pLors  xmER oF  SOCHABILITY' prpcryNT RELATIVE  RELATIVE  DMPORTASCE '

SPECIES PRESERT STEMS A B C D E COVER DENRSITY FREQUERCY VALUE

SERUB LAYER ; - i

Picea marians 4 13 & 0 0 0 0O 20.0 .C24 148 .173
Larix laricina 4 18 &L 00 D0 O 18.8 . 034 148 .182 ;
Ledun croeniandicum 3 300 0 0 3 0 O 45.0 +565 233 676 :
Ancéremede elesuvcophylla 2 E 2 0 0 0 O 0.¢ . 015 .074 .CES
Helmie poiifolia & Ll L 0 0 0 O €.0 077 L1148 225
Veccinium ccrumbosum & 26 2 2 00O 5.9 L0509 L14B -187
Chemzedephne celyculite 4 109 3 or A 00 8.2 .205 ".148 .353
Veccinium macrocerpen t2 16 0 2 0 00 0.¢ .030 078 .104
TOTALS 27 531
EERE LAYER
Sphignum sp. 4 > o000 0 4 9.0 = 571 .571
riophorum spissum 2 - 2 0 0 0 O 0.3 - .286 .266
lintenia berealis 1 - 1 00 0 O 0.1 = L143 .143
TOTAL 7
7
& = For sociability clzsses see Table J-1.
b = Kot applicable.
J=9
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TABLE J~S. PhytOSOCiologital characteristics of a2 shrub swamp community in -

the study area; Transect 1ll.

TRANSECT: 11 VETLAXD KO: M1 TYPE: Shrub Swamp PLOTS: & DATE: 57/20/E1
. PERCERT
pLOTS  NUMEER OF SOCIABILITY prpcrnT RELATIVE RELATIVE  IMPORTANCE
SPECIES PRESENT STEMS kK E € D E COVER DENSITY TFREQUIRCY VALUE
SERUR LAYER E
Ainus rugose 4 27 1 3000 26.3 Sk .500 32233 :
Frexinus penssylvanica | 2 7 2 0 0 0 O Fu® .1B4 .250 L34 ]
ver. subintecerrima . !
Rubus Sp. Dk 4 2 0 0 0 © 1.4 .105 .250 .35%
TOTALS g 3 38 ’
FERB LAYER
Chrusosplenium americenum 1 == 0010 0 7.5 .CLB .0LB
Galium palustre 4 - & 0 0 0 O 1.1 .150 .190
Fcuisetum fluviatile 1 = 1 0 0 0 O 0.1 - .D4E .048
Cerex Sp. 4 - 0 1 3 0 0 21.3 - .1%0 .1%0
vicla sp. 4 - 1 3 0 0 O 10.1 .190 .150
Inpztiens capensis 2 - 2 00 0 O 0.9 - .085 .D95
Cirsium Sp. 1 = 1 0 0 0 O C.& - .0L8 .0L8
Czlthe p2lustris i - 0 1 0 0 O 1.3 - .0LE .DLE
Sphacnum SP. 2 - OB 1 OREIEN 0) 12.5 - .095 +0ES
Onoclea sensibilis 1 - 1 00 0 O 0.1 - .04B .0LB
TOTAL 21
£ = For sociability clzsses see Table J-1.
t = Kot ezppliceble.
J-10



TABLE J-10. Phytosociologicezl characteristics of a deciduous swamp
community in the study area; Transect 12.

TRANSECT: 12 WETLAKD NO: M3 TYPE: Deciduous Swamp PLOTS: 5 DATE: 5/20/B1.
. PERCENT
PLOTS  NUMEER oF ANOFY CLASS' prpCENT RELATIVE RELATIVE RELATIVE IMPORTANCE
SPECIES PRESENT STEMS D CD SD § COVER DOMIKANCE  DENSITY FREQUENCY VALUE
TREE LAYER ’ 5
Frexinus pennsylvanica 11 5 0 6 5 0 & 6B .550 . 385 1.403

var., suvlintecerrima

hcer saccharum 1§ 1 o0 0 1 0 - .00 .050 .077 L1167
Acer rubrum 2 2! 0 1 1 0 - 061 .100 .154& <315
Ulmus americans 8 4 1 3 1 0 - . 342 .250 .308 .E99
Betula lutea 1 1 0 1-00 - . 089 .050 077 .216
TOTALS 20 13
SOCIABILITY®
A B C D E
SERUB LAYER _
Pcopulus tremuloides 1 2 1 00 0 O 0.1 - .061 .067 127
Acer saccharum 1 5 1 00 0 0 0.1 - +152 .067 .21B
Fraxinvs pennsylvarnice 3 & 3 0 00 2.2 - L242 .200 442
ViT. surintecerrima
Rubvs icdaeus 3 & 3 0 0 0 O 0.6 - 12) .200 «321
ver. strigosvs
Ribes sp. 2 3 1 10 0 O 0.2 - <081 +133 .224
Ulmus americana 1 3 1 00 0 O 0.1 - .09 087 .158
Acer rubrum 2 6 2 0 0 0 O 5.0 - €2 #3233 = .3
Tilias americana 1 1 1 0 0 0 O 0.8 - .030 .DE7 . 057
Frexinus americana 1 =) 1 0 0 0 O 0.6 - .030 S0E7 - 067
TOTALS 18 33
EERE LAYER
Dicentra cuculiaria b - 01 0 0 0O 0.8 - - .036 .036
Cleptonis vircirica 1 = 01 0 0 0 0.4 = = .036 .036
Carex SP. 5 - (IR SO o ER IR e 30 | - - .17% <179
Impetiéns cepensis 2 - 2 00 0 O 0.5 - - .071 .071
Sphagnum sp. 4 - 0 0 ¢« 0 0 15.0 - = 2143 .143
Cirsium sp. 1 - 1 00 O O 0.1 - - .036 .036
raienthemum canacense 3 - 2 1 0 0 © 3. - - .107 .107
Iris sp. 1 - 01 0 0 O 1.0 - - .036 .036
rrientelis boreslis 2 - 2 0 0 0 O 0.2 - - L0711 .071
Ecquisetur fluvistile z - 2 0 0 0 O 1) - - .071 .071
lycopus EP. 1 - 1 0.0 0 O 0.1 - - .036 L0386
Gelium palustre 1 - 1 00 0O 0.1 - - .036 - .036
vicla sp. 2 - 11 0 00 0.2 - - 071 .071
" Poacesae 2 - 0 2 0 0 O 2.1 o - .071 071
TOTAL 28
& = Fcr cenopy classes see Table J-1.
b = Nor applicsble
¢ = For sociazbility clssses see Table J-1.
J-11
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TARLE J-11. Phytosociological characteristics of a shrub swamp community
in the study area; Transect 13.

TRANSECT: 13 WETLAXND NO: TFéé TYFE: Shrub Swamp PLOTS: 5 D&TE: 5/20/B1 g
: )
A PERCENT 2 l
siors  smsERop SOCHSILIT Lo geunive T pedksce |
SPECIES PRESENT STEMS A B CDE COVER DENSITY FREQUERCY VALUE f
_ SERUR LAYER : - ) ‘
Salix sp. ‘ 2 4 1 1000 1.3 .030 .07l -102 :
Salix bebbiana 1 6 01 0 0 0 1.6 .0&5 036 .DEx i
Acer rubrum 6 29 ¢ 2 000 11.3 .220 2214 434 H
Betule lutea 5 11 2 3000 5.5 .0B3 .178 .262 !
Ribes sp. 1 3 01000 0.3 .023 .036 .058 i
Rubvs icaeus 1 2 1 00 0 O 0.3 .015 .036 .051 :
var. strigodus : - .
ibies balsamea 2 3 2 00 0 O P .023 .071 .094
Acer spicatum 1 1 1 00 0 O 0.1 .008 .036 043
Fopulus balsamifera 1 2 1 0 0 0 O 0.8 .015 .036 -051 :
Nemopanthus mucronata 2 LB 0 2 0 0O 7.8 . 364 .071 435 {
Corvlus cornuta 1 bl 1 00 0 O 0.5 .0D8 .036 043 :
Vaeccinium corvmbosum 1 12 01 000 0.8 .08l .036 <327
Vececinium macrocarpon 1 6 1 0 00 0.1 .05 .036 .DE1
Frexinus pennsylvenica 1 2 1 00 0O 0.7 .015 -036 -051
var., subintegerrims
Ilex vertic:ilata 1 b1 1 0 0 0 0 (et .008 .03¢ 043
Pices mariana b| 1 ¢ 0 0 0 0.5 .00E .03¢ 043
TCTALS 28 132
. KERB LAYER
Srhacnum SE 6 S o004 o2 s s 252 .231
Celsmecrostis canadensis 3 - 111 00 5.8 - =218 =135
Ecuisetur EP. 2 - 2 0 0 0 O 0.2 - .037 077
Cerex sp. 4 - 0 31 0 0O 10.1 - .154 2154
Sclicago sp. 1 - 1 00 0 O c.1 - .038 .038
Coptis groenlandica 1 - 1 00 0 O 0.1 - .038 .038
Clintonia bcrezlis ! - o I ] 0.9 - .077 .077
Kzianthemum canacdense 1 = 1 0 0 0 O 0.8 - .038 .038
Ecuvisteur fluvistile 1 - 1 00 0 0 0.1 - .038 -038
7 l:inraea boreslis 1 - 1 0 0 0 0O 0.1 - .03E 038
vs canzdensis 1 - 1 0 0 00 0.1 = .03B .038
Iris sp. 1 - 1 0 0 0 O fo) - .038 .C38
Trientalis borealis 2 = 2 00 00O 0.2 077 .077
TOTAL 26
& = For socizbility classes see Tadle J-1..
b = Not spplicatle.
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TABLE J-12.

study area; Transect 1l4.

Phytosociological characteristics of a bog community in the

TRANSECT: 1lé& WETLAND NO: TYPE: Bog PLOTS: 5 DaTE: .‘:‘IZOIEE
. . PERCENT
e s
PLOTS NUMEER O Sl Gl FZRCERT RELATIVE RELATIVE IMPORIANCE
SPECIES PRESERT STENS A B € P E COVER DENSITY FREQUEINCY VALUE
SERUB LAYER
Cremsecephne calyculata ) e 01 & 0 O L5.0 .E58 .357 1.215
Selix sp. PR 6 2 ¢ 0 0 O 0.2 .03 283 .156
Veccinium macrocerpon 4 LS 0 & 0 0O O 243 .0C5 .286 .3B1
Picee mariana 1 7 1 0 0 0 O 1.0 .G04 .071 .076
lerix laricina 1 2 0 1 0 0 O 2.0 .004 ~[efrial .076
Xalmia polifolia b 12 1 0 0 0 O 0.6 .025 071 .087
TOTALS 14 473
HERE LAYER
Cirex sp. 5 > e 9 s 00 30 - .500 .500
Sphacnum SP. S - 0 0 0 5 0 BE.D - .500 .500
TOTAL 10
& = For sociability clzsses see Table J-1.
b = Not zpplicable.
J-13
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TABLE J-13. Phytosociological characteristics of a marsh community in the
: study area; Transect 15.

TRANSECT: 15 WETLAND ®O: F37 ° TYPL: Shallow Marsh PLOTS: 3 ATE: 5/1B/B1 '
. PERCENT ;
Ty |
PLOTS SOCIARLE T PERCEXNT FEELATIVE IMPORTANCE .
SPECIES PRESENT A B C D E COVER FREQUENCY VALUZ
EERE LAYER ‘
Celemscrostis canacensis & 0 2 2 0 O 28.90 . 267 267 ‘
Sphacaum SP. ' 5 0D 0O 0 3 2 70.0 .333- .333 i
Scirpus cyperinus 1 1 00 0 O 0.1 .067 . L067 |
Glvceris canzcensis 1 1 0 0.0 O 0.1 .067 .067 i
frirzee tomentose 1 0 1 0 0 O 1.0 L0687 .067
Cerex sp. 3 0o 0 3 0 0 34.0 .200 .200 .
TOTAL 15
s = For socizbility clssses see Table J-1.
7
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TABLE J-14.

community in the study area; Transect 16.

Phytosociological characteristics of a coniferous swamp

TRANSECT: 16

WETLAND RO: D&

TYPE: Coniferous Swamp PLOTS: 5 DATE: 5/1§/E1
5 PERCENT
PLOTS  NBER OF O OPY CLASS' prRCENT RELATIVE RELATIVE  RELATIVE DMPORTANCE
SPECIES PRESENT STEMS D Cb SD §. COVER DOMIRANCE DERSITY FREQUEIRCY VALUE
TREE LAYER :
Betula lutea 1 1 0o 0 01 4 071 .055 .0E3 .204
Arbies balsamea 2 2 0 0 2 0 - .025 .100 L167 .282
Tsuga canadensis 2 2 o1 o1 _ - 132 .100 .167 .209
Acer rubrum 2 2 1 1 00 - .128 .100 167 . 394
Pices mariana 12 4 1 -7 40 = A77 . 600 .333 1.410
Thuja occidentalis 1 1 0 1 0 0 - .167 .050 .083 .300
TOTALS 20 12 )
SOCIABILITY®
A B C D E
SERUB LAYER
Ficez marians 3 =) 3 00 00D i.0 - .029 .200 229
Alrnus rusesa 3 0 O 3 0 0 0 1t5.0 = L3E8 .200 .5B8
Kemcperithus mucronsca & 26 2 2 0 © O .0 - L2272 .2€7 .538
Lecum groenlandicum 1 3 1 ¢ 0 C O 1.0 - 078 .067 L1L4
Vseeinium corvmbosum 2k 12 1 0 0 ¢ O 1.0 - sl . 067 163
V. mscrocarpon 1 10 01 0 0O c.6 - . 087 L0867 L164
Fyrus melanocerpa b I 1 00 0O G.1 - .010 L0877 077
Abies Lalsamea 1 1 1 00 0 0" 0.4 - .010 067 077
TCTALS 15 103 -
EERB LAYER
Ceptis groenlandice 3 - 1 2 0 00 0.6 - - -136 2136
reianthemum cenzéense 4 - 21000 1.3 = = -1E2 182
Cornus canzéensis 2 - 2 00 0 O 0.2 - - .08 .081
Trientelis berealis 2 - 2 00 0 O 0.2 - - 051 .091
Osmunde cinnamomes 2 - 0 2 0 0O 1.6 - - .0%1 .091
Sphagnum SP. 5 - 0 0 0 2 3 ¢€8.0 - - .227 w227
Carex Sp. 3 = 02 1 00 10.5 - - .136 .136
Iris Bp. 1 - 1 00 0 O 0.1 - - .0L5 .045
TOTAL 22
& = For canopy cleasses see Tzble J-1.
b = Not spplicable
¢ = For sociability classes see Tsble J-1.
J-15
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TABLE J-15. Phytosociological characteristics of a coniferous swamp
community in the study area; Transect il

TRANSECT: 17 WETLAKD WO: TF66 TYPE: Coniferous Swamp PLOTS: 5 DATE: 5/22/81 l

. -

. PERCENT i

: PLOTS  WEER OF (CANOPY CLASS'  oocerNT RELATIVE RELATIVE RELATIVE TMPORTANCE |

SPECIES PRESENT STEMS D CD SD S  COVER DOMINANCE DENSITY FREQUENCY vAaTE |

* 4

TREE LAYER : :
Pices mariana : 3 ‘3 1 2 00 F .208 .150 .273 .630
Aties bslsamea 1 1 0 1 0 0 c .031 .050 .081 172
larix laricina 13 5 1 7 3 2 - .567 . 650 455 1.€71
Tsvga cansdensis 3 2 0 2 c 1 - L155 .150 .182 .527

TOTALS 20 11 ' :
SOCIABILITT®

4 B C D E

SHERUB LAYER

Acer rubrum 3 £ 2 1 0 0 O 4.1 - .036 .143 .179
Neroparthus mucronzta 2 1¢ 0 2 0 0 0 0.0 = .DES .085 .180
Alnus ruposa 1 3 i1 0 0 0 O 2.0 - .013 .04B .061
Pices marians 3 6 2 1 0 0 O 6.0 - .027 .143 .170
Lecdun croenlandicum 2 115 0 01 0 0 1.0 - .516 .025 611
Kelrmia peiifclis 1 6 1 0 0 0 O 0.6 - .027 .08 .075
Vacciniur cerymbosum 3 32 3 00 CO 6.1 - 4143 L1463 . 286
V. mecrocerpen 1 g 01 0 0 O 0.¢ - .036 © JOLB .0E3
Gzvtherie procurbens 3 © 20 0 3 0 0 C e - .090 .143 .233
Anelanckier leevis 1 3 01 0 0 C 0.8 - .013 .08 L061
Chemeedephne celuculete ol 3 c 10 00 0.1 - .013 .04 . 061
TOTALS 21 223 ’
EERB LAYER
" Ephecnur sp. 5 - 0 0 0 5 o 53.0 - - 294 L2594
Meianthesum canadense 4 - & 0 0 00O C.§ - - =235 «235.
Cerex sp. i : 1 - 0 1 0 0 O 3.0 = = . 058 .05%
Osmundé cirnemomea 4 - 2 2 0 C O 1.1 - - .235 r235
Ceptis groenlandica 2 - 2 0 0 0O 0.2 - - .118 .118
Cornus cen&cdensis bt - 1 00 0O 0.1 - = . 059 .058
TOTAL 17
a = Fer canopy claesses see Table J-1.
b = Not applicatble ’
. ¢ = Fer sociability classes see Table J-1.
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TABLE J-16. Phytosociological characteristics of a coniferous swamp
community in the study area; Transect 18.

S n——

TRANSECT: 18 WETLAXD RO: F63 TYPE: Coniferous Svamp PLOTS: 5 DATE: 5/2D/E1
A PERCENT
_ pLoTS  Nurmzr oF CANOFY CLASS® orpCeRT RELATIVE RELATIVE  RELATIVE IMPORTANCE
SPECIES PRISENT STEMS p Cb SD § ) COVER DOMIRARCE  DENSITY TFREQUENCY VALLUE

TREE LAYER
Lerix laricima 8 4 0 4 0 L .518 .400 o 1.363
Picea meriana 12 S5 0 5 7 0 .= .48l .600 .556 1.637

TOTALS 20 g '
SOCIABILITY®
A B C D E

SHRUB LAYER
Ledum croenlandicum 1 3 01 0 0 O 1.0 - .07 .083 -180
Ribes sp. 1 E 1 00 0 O 1.4 - .258 .0E3 -341
Eetpla lutea 1 1 1 0 0 © 0O 0.4 - 032 .DE3 2116
Selix Ep. 1 1 1 00 0 O i.0 -. .032 .0B3 L116
Picea meriana 4 7 .4« 0 0 0 O L.0 - 226 +333 .559
Veccinium cocrymbosum 1 1 1 00 0 O 0.1 - .032 .0E2 116
Nemcpanthus mucrosate 2 B 11 000 1.8 .258 .167 .L25
izrix laricina 1 2 1 00 0 0O 0.1 .DES .0E3 148

TGTALS 12 31

KERB LAYER B -
Sphagnum Sp. s - 0 0O 0 5 0 €8.0 - - - 313 .313
Cerex Ep. 2 - 0 2 0 0 ©OC 2.0 - - .125 .125
Keianthenum canasdense 2 - 2 00 0O 0.2 - - Fo B .128
Sclicago sp. 1 - 1 0 0 0 O 0.1 - - .063 .0€3
Dryoptesis cristata 1 - 1 00 0O 0.1 - - .0€3 -0€3
Ceptis groenlancica 1 - o 10 0 0 0.1 - - .03 .063
Osmunda cinnamomea 3 - .3 00O 0O O 0.3 - - .188 .188
Oxelis moncane 1 - 1 00 0 O 0.1 - - .063 .063

“ TOTAL 16

a = Fer cenopy classes see Teble J=1.

b = Kot zpplicable

¢ = For sociebility clezsses see Table J-1.
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TABLE J-17. Number of birds observed during four surveys along transects
and at listening posts in five wetland communities in May, 1981.

TRANSECTS AND LISTENING POSTS

: 0)* (€5 =9 ®? @) M @) M o (B (ss) l
SPECIES TRANSECT NO: 1 2 3 4 5 6 7 B*  ex 10 1 l
Common loon 1 -f - - - - - - - - -
American bittern & = - - - - - - - - 2
Mellsrd . - - - 2 - - - '3 - 27 =
BElack duck - = = = = = = - - 9 - H
Wood duck” - - - - - - - 2 1 - = !
Cooper's havk : - 2 - - - - - - - = =
Red-teiled hawk - - - - - - - 1 = = = :
Osprey - - - 1 - - - - - - ;
Ruffed grouse - -1 1 - - 2 1 - - - :
Solitery sandpiper s - - - 1 2 - - - - - - i
Belted kingfisher - - ] - - - - - - - 2 i
Comenon flicker - - - - - - - - - 1 - i
Pilezted woodpecker - - - - - - - - - b1 = H
Yellow-bellied sapsucker - - - 2 - - - 1 1 - & i
Kairy woodpecker - 1 - 2 2 - 1 - - - 2 !
Dovny woodpecker 1 - 1 1 - - 1 2 b b | - |
Great crested flycatcher - - - - - 1 1 1 1 - :
Lezst flycatcher 1 - 1 al 18 11 - - - - = l
Tree swallow - - - - - - 1 3 3 - - i
Elue jzy b| 1 4 4 - 2 3 1 3 1 2 H
Korthern raven - - - 1 - - - - - =~ = | -
hmerican crovw - = o 1 = - - - 1 - - i
Eisck-ceppeé chickadee 5 7 2 3 - 5 - 1 2 7
wnite-breazsteé nuthatch - 1 1 - 2 - - - - =
Reé-treestec nuthatch - - - - - - 1 - - - 2
American robin [ - 2 3 2 6 - 1 - - -
Yernmit thrush = = = 1 - - 1 - - - -
Veery 1 1 2 - 1 - - - - - -
Rubv-crowmed kinglet = - - - - - - 1 1 - 1
Elack ané white warbler L 2 1 1 - - 1 2 . - 4 l
Gelcden-vinged warbler - 1 = - - - - - - 3 -
Kashville warbler 7 & 10 3 - 14 3 3 2 2
Eleck-throzted blue varbler - - - - - - - - - 1
Yeliow rump warbler - 2 - 1 - - - 2 - 2 -
Black-throzied green waTbler 1 - - Y - - - - = <1 -
Chestnur—sided warbler 3 - - - - - - - - oY X
Ovenbird 2 1 7 6 1 1 - - 1 2 i
Xorthern wvaterthrush - 2 - - - - - - - - =
Ked-winged blackbird - - 1 2 2 - - 10 10 4 2
, Commen grackle - - - - - - - - - - 2
Erowvn-headed cowbird - B = - - - 1 2 - - -
Scariel tanager - - 1 - - - - - - 1 =
Rose-brezsted grosbeak : - 1 2 b - - 2 4 1 -
Evening grosbeak 4 1 - 3 & - 2 - - - 1
Furple finch - b - 1 - - - 3 i Al 1
American goléfinch - = 1 - - - - - ) -
Chipring sparrow = = = - - - - 2 2 - -
Vrite-throated sparrow 3 - - 1 - 2 2 1 1 2 -
Song sparrow . 1 - - 10 3 2 3 - 2
F 55 b " g ¢ é e £ e
Decicuous Swvamp; Cenifercus Svamp; Shrub Swamp; Eog; Marshy “Dathes incicate no CEla.

*Listening Posts.
+listening Fests surveved three trimes.
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TABLE J-18. XNumber of birds observed during three surveys along transects
and at listening posts in five wetland communities in June 1981.

!

TRANSECTS AKD LISTENING POSTS i

@)% () (s5)¢ (®° @) N () M 0D @ (s |

SPECIES TRANSECT RO: 1 2 3 4 5 6 7 g o= 30 11 i

Common loon 2 1 - - - - - 1 - 1 - :

Great blue heron - - - - - - - - 1 = = -
Black duck - - - - - 2 = - 1 - -
Wood duck - - = = - 2 - 1 1 - -
Toag-vinged hawk - - - £ 1 - - - - - =
Ruffed grouse B g 1 - - - - - - - - -
Yellow-billed cuckoo - = - - - 1 - - 3 - -
Bzrred owl - - - - 1 - - - - = =
Chimney swift - - 1 - 2 3 = 1 2 2 -

Common flicker = 1 - = - - - - - 3 1 :

Pileated woodpecker = = 1 = = = - - - - = :

Yellow-bellied sapsucker - - - 1« - - 2 - 1 - - :
Keiry woodpecker b = - - - - 1 1 3 4
Downy woodpecker - &) = - - - - - 1 1
Eastern kingbird - - - - - - - - - bl 5
Great crested flycatcher - 2 - - 1 1 2 & b - 1
Yellow-bellied flvcatcher - 3 - - - - - - - = -
Least flycatcher : - - - - 6 3 - - - - -
Dlive-sided flycatcher - - - - - - 1 - - - =
Tree swallow - - - - - - - 2 3 - -
Elue jE&y 1 2 2 - 1 - 5 1 4 1 L
Xorthern Taven - - - - - = 1 1 = -
American crow - 1 - - - = 1 3 2 2 2
Elack-cappeé chickacee 1 - 1 - - - 5 1 & 2 &4
Rec-brezsted nuthatch = = - = = o ~ o} - - 1
Gray catbird = b = - - - - - - - -
American rebin £5 = = - - ok 2 b - &
Hermit thrush = 2 3 1 - 2 2 - A -
Veery 3 = 3 2 2 - - - - - -
Cecer waywing - - = - - - 5 - 8 = -

' Rec-eyed vireo 3 3 3 5 L 2 & 1 2 4 i
Black and white warbler 2 2 - - - - 3 1. = 4 2
Goliden-vinged warbler - - 2 - - - - - - 1 -
Tennessee warbler - 1 - - - - - - - - -
Keshville watbler 2 7 - - - - 5 - - 4 =
Yellow rump warbler 1 2 - - - - 3 - 4 2 i
Elack-throzted green varbler - = - 1 1 - - - - - 3
Chestnut~sided warbler - 1 - 1 - - - 1 - - 3
Ovenbird 1 1 7 & - 1 3 2 1 2
Kerthern waterthrush - 2 - - - - - - - -

/Mourning warbler - - = 1 - 1 - 2 - 2
Cormon yellovthroat - 2 - - - 2 2 2 1 4
Cznada warbler - 1 - - - - - - 1 ] -
Reé-vinged blackbird 1 = = * = = = 7 10 3 -
Yorthern cricle 3 - - - - - - 1 - 5
Common grackle 1 = 1 - - - - - - - =
Erovm-headed cowbird l 2 1 - = - - - 1 - —
Scarlet tanager - - - - - - - - - 2 -
Rose-breezsted grosbeak 2 1 1 X - 3 1 i ook 1 -
Indige bunting 1 5 = - - 1 - 5 - -
FPurple finch - - - - - - 1 2 1 1 2
American gelcfinch 3 - - - 1 - 1 - 2 - - -
Chipping sparrow = 1 = - = = 1 1 - 5 -
Vhite-throcated sparrowv - 3 = - = E 7 1 1 5 -
Scng sparrow - - - 6 1 ] 2 2 6 3 -

a i d el Q€ e s ub 5 L W S f sy s
Deciduous Swarmp; Coniferous Svemp; Shrub Swamp; “Beg; Marsh; "Daches incicate no dzta.

=
Listening Posts
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Table J-19. Summary of all miscellaneous observations of mammals uti-
lizing wetland habitazts in the study area.

WETLAND TYPE

MARSH/

; DECIDUOUS CONIFER  SHRUB AQUATIC  LAKE/"

SPECIES SWAMP SWAMP SWAMP BOG BED CREEK
Snowshoe hare - + - + - -
Cray squirrel .+ - - - = =
Réd squirrél = - + + - -
‘Beaver = : ~ - - - +
Muskrat - - = = + &
Poréupine *+ - - + = -
Coyote . + - -+ = o =
Black bear - - 4+ = - =
White-tailed deer ; o R + + + - =

+ = individuals cr sign observed

I
L]

no availzable evidence
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1.0 THREATENED AND ERDANGERED SPECIES

Plants and wildlife on the Wisconsin Endangered and Threatened
Specievaist, which includes Federal species listed for the state, are pre-

sented in Table K-1.

1.1 PLANTS

There are 33 species of plants listed as endangered by the Wiscon-
sin Department of Natural Resources (DNR) and 23 as threatened; the only
species also listed as federally threatened is the Northern Monkshood

(Aconitum noveboracense).

No amphibian speéies vhich occur in Wisconsin are listed zs endan-
gered by either the state or the federzl government. However,Afour species
zre listed zs threatened by the DNR: spotted szlemander, Tremblay's szla-
mander, Burn's leopard frog, and pickerel frog. All but the Burn's leopard

y
frog heve ranges which overlap the study area.

Dzmes and Moore (1980) has provicded evidence that the spotted sal-
emander is actually '"more commorn' in northern Wisconsin than its specizl
stztus would suggest. Severzl authorities also list this species as common
throughout its range (Bishcp, 1647; Smith, 1961). However, they are gen-
érally difficult to locate beczuse of their fossorizl znd nocturnal habits.
During the breeding season, which occurs immediately after snow melts in

lzte April or early May, they can be observed migrating to shallow, woodland

poncs (Dames and Moore, 1980). Spotted szlamenders or their eggs were

K-1



TABLE K-1. Plants and wildlife on Wisconsin lists of endangered and

threatened species

the state.

including Federal species listed for

PLANTS
ENDANGERED

(no common namne)
(no common name)

Lzke Cress

Green Spleenwort

Alpine Milk Vetch

a Marsh Marigold
(no common name)
(no common name)

Stoneroot

Hemlock-parsley

(no common name)

a Spike-rush

2 Spike-rush

Hzrbinger-of-spring
(no common name)

Nerthern Comandra
arge-leaved Avens

Auricled Twayblade -

rzss-of-Parnassus

Beart-leaved Plantain

Pink Milkwort

Creat White Lettuce

Pine-drops

Small Shinleaf

Lzpland Rosebay

Wild Petunia

Sand Dune Willow

Lzke EHuron Tansy

Bairy Meadow Parsnip

Dwarf Bilberry

Mountain Cranberry

Squashberry

a Violet

+m

PLANTS
THREATENED

Northern Monkshoodb

(no common name)
Lenticular Sedge

Dune Thistle

Rem's-head Lady's-slipper
White Lady's-slipper

7

Anemone multifida
Arenaria macrophylla
Armoracia aguatica
Asplenium viride
Astregalus elpinus
Caltha natans
Carex lupuliformis
Carex media
Collinsonia canadensis
Conioselinum chinense
Draba lanceolata
Eleocharis cuadrangulata
Eleocharis wolfii
Erigenia bulbosa
Fimbristylis puberulz
Geocaulon lividum
Geum macrophyllum
Listera auriculata
Parnassia parviflora
Plantago corcdata
Polygala incarnata
rrenanthes crepidinea
terospora andromedea
Pyrola minor
Rhodocdencron lapponicum
Ruellia humilis
Salix cordata
Tanecetum huronense
Thzspium barbinode
Vaccinium cespitosum
Vaccinium vitis-idaea
Viburnum edule
Viole fimbriatula

Acconitum noveboracense
Carex concinna
Carex lenticularis

Cirsium pitcherli
Cvpripecium arietinum
Cupri ipecdium cendicum
-2
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TABLE K-1. (Continued)

a Sundew

a Sundew

Western Fescue
Rlue Ash
Tubercled Orchid

Prairie White-fringed Orchid

Dwarf Lzke Iris
Prairie Bush-clover
Brittle Prickly Pear
Small Round-leaved Orchis
(no common name)
a Grass-of-Parnassus
(no common name)
Prairie-parsley

Dune Goldenrod

‘Snow Trillium

a Violet

MOLLUSCS

ENDANGERED

c
Eiggins Eye Pearly Mussel

TEREATENED
None
FISHES :
ENDANGERED

Gravel Chub
Striped Shiner
Slender Madtom
Starhead Topminnow
Crystel Darter
Gilt Darter
Eluntnose Darter

FISRHES
THREATENED

Goldeye
-Speckled Chub
Pzlid Shiner
"Blue Sucker
Black Duffalo
River Redhorse

' Drosera anglica
Drosera linearis
Festuca occidentalis
Frexinus quadranculata

Habenaria flava var. herbiola

Hebeneria leucophzea
Iris lacustris
Lespedeza leptostachua
Opuntia fragilis
Orchis rotundifolia

Oxytropis campestris var.

Parnassia palustris
Potamogeton confervoides
Polytzenia nuttaliii

chartacea

Solidsgo spathuleta var. gillmani

Trillium nivale
Viola novae-angliae

Lampsilis higcinsi

Hubopsis x-punctata
Notrcpis chrysocephalus
Noturus exilis

Fundulus nottli
Jummocrypta esprella
Fercine evides
Etheostoma chlorosomum

Fiodon alosoides
Fvbopsis cestivalis
Notropis amnis
Cucleptus elongatus
Jctiobus niger
Moxostoma carinatum
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TARLE K-1. (Continued)

Longear Sunfish
Mud Darter
Pugnose Shiner
Ozark Minnow

AMPHIBIANS
ENDANGERED
None

THREATENED

: Spotted Salamanderd

Tremblay's Salamander

- Burns' Leopard Frog
Pickerel Frog

“REPTILES
EXDANGERED
Wood Turtle

Ornzte Box Turtle
Queen Snake

Western Ribbon Snake
Northern Ribbon Snzake

Massasauga
TEREATENED

Glass Lizard
Blanding's Turtle

BIRDS

ENDARGERED

Double—cregted Cormorant

Bzld Eagle
Osprey

Peregrine Felcon®
Piping Plover
Forster's Tern
Common Tern

Barn Owl

Lepomis megalotis
theostoma asprigene

Notropis anogenus

Dionada nubila

Ambystome maculatum

Zmbystoma tremblayi

Rana pipiens burnsii
Rana palustris

Clemmys insculpta
Terraperne ornata
Regina septemvittata
hemnophis proximus
hemnophis sauritus
is

trurus cetenetus

= e

n

rocorax auritus

.
Ny
b

)
I
N )
N
® 0

b=
H O 0 &

a

ijon haliazetus
© perecrinus
aracrius melodus
erna forsteri
erne hirundo

;to alba

'y
b L U A
]

n n O

[

etus leucocephalus
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TABLE K-1. (Continued)

THREATENED
Great Egret Casmerodius albus
‘Greater Prairie Chicken Tumpanuchus cupido pinnatus
Cooper's Hawk Accipiter cooperii
Red-shouldered Hawk Buteo lineatus
Loggerhead Shrike Laniuvs ludovicianus
MAMMALS
ENDANGERED
Pine Marten : Martes americana
Canada lynx Lunx canadensis
Timber Wolf©. Cenis lupus
TEREATENED
None
z=fndangered and Threatened Species WDNR List
b=Threztened Species Federal List
c=:ndangered Species Federzl List i
¢=Proposed for removel from the Threztened Amphibilen List by WDRR
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found in 11 ponds in the study area during the surveys conducted by Dames

and Moore (1980).

The Tremblay's salamender is a hybrid "species" between the

Jeffe;son's (Anbystoma jeffersonienum) and blue-spotted salzmander zand is
recognized histologically by its triploid complement of chromosomes. All
are hybrid females and presumzbly mate with only blue-spotted males (Smith,
19785, There are no reco?ds of Tremblay's salamander in Forest County,
although it has been reported in'Oneida County (Pendecoét and Vogt, 1976,
cited by Dames and Mooré, 19815.

Pickerel frogs prefer the cool water of sphagnum bogs, rocky
ravines, and meadow streams (Conant, 1975). There are only a few records
of this species in northern Wisconsin and none hzve been observed in the
study area (Dzmes and Moore, 1981).

The DNR lists six -reptile species as endangered, none cf them
P g

federzlly listed: wood turtle (Clemmvs insculptz), ornate box turtle

(Terrapene ornata), queen snazke (Regina septemvittate), western ribben

7/

sneke (Thamnophis proximus), .northern ribbon snzke (I. sauritus), and massa-

sauvga (Sistrurus catenatus). Two additionzl species are listed as threatened:

glass lizard (Ochiéaurus ettenuatus) and Blandings turtle (Emvdoidea

blandingi). Only the wood turtle, northern ribbon snzke, and Blandings
turtle have ranges which extend into northeastern Wisconsin (Conant, 1975)1
Wood turtles are one of the few really terrestrial turtle species.
This species has not been observed in the study area but records do exist
for Forest County (Dames and Moore, 1981). Although this species hiberﬁates
in wetlend areas, it spends most of the year in more upland habitats (Carr,

1652).
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The Blandings turtle is alsc a 'land turtle" and is gemerally
considered common throughout its range in northeastern United States (Carr,

1952). They have been reported in most ccunties of northeastern Wisconsin

"including Forest County (Pendecost and Vogt, 1976, cited by Dames and

Moore, 1981). However, none have been observed in the study zrea (Dames
and Moore, 1981).

The range of the northern ribbon snake is predominantly restricted
to the northeastern United States with only one record in Wisconsin in
Sheboygan County (Pendecost 2nd Vogt, 1976, cited by Dames and Moore,

1981).

1.3 AVIFAUNA

Of the eight bird species listed zs endangered by either the

state or federal governwent, only two, the bzld eagle (Hzliaeetus leuco-

cephalus) and osprey (Pandion helizetus), can be found in the study area.

Both are on the federzl a2s well as the stzte list. Double-crested cormorant

(Phalacrocorax auritus), piping plover (Charadrius melodus), Forster's tern

(Sterna forsteri), and common tern (Sterna hirundo) breed in scattered loca-

tions throughout Wisconsin but none have been reported in the study area.
The range of the barn owl (TIyto eliba) is restricted to the southern half of

the state. Peregrine falcons (Falco peregrinus) occur in Wisconsin only

during their migration from breeding grounds in the Arctic Circle.
The DXR hes identified four bald eagle nests within an 8.8 km
(5.5 mile) radius of the study.area (Table K-2). Only two of these are in

the site area including a necst rnerth of Rolling Stone Lzke znd another near



TABLE K-2. Current status and location of bald eagle and osprey nests in the study area.

N

STATUS
NEST LOCATION (km) . DISTANCE* (MILES):® . 1980 1981
Bald Eagle 4 ‘ '
1. MNorth of Rolling Stone Lake ° 4.0 2.5 Active Inactive
NW 1/4 NW 1/4, sec. 12, T34N, R12E
2. Northside of Rice Lake 4 6.1 2.6 Active Active
SE 1/4 NE 1/4, sec. 22, T35N, R12E
3. South of Bishop Lake 8.3 5.2 Blewdown -
SW.1/4 SW 1/4, sec. 32, T35N, R12E - ‘
- build new nest along highway at
NW 1/4 SW 1/4, sec. 29, T35N, R12E 8.1 5.1 Active Active
7 4, Near Junction of Swamp Creek & 8.4 2.3 Inactive Inactive
o0 lHemlock Creek v
SW 1/4 SW 1/4, sec. 21, T35N, RL3E
Osprey
1. Ground llemlock Lake (2 nests 4.1 2.6 Active Active
but only one pair) '
NE L/4 SW 1/4, sec. 33, T35N, RI13E
2. Along Swamp Creck 1.9 1.2 Active Active
NE 1/4 NE 1/4, sec. 30, T35N, R13E '
3. Mole Lake 6.5 4.1 Active .Active
SW 1/4 SW 1/4, sec. 33, T35N, R12 E

4, DPickerel Lake 8.1 5.1 Actlve Active
SW 1/4 SW 1/4, scc. 24, T34N, R13E '

*Distance from center of ore body.
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the junction of Hemlock Creek and Swamp Creek. Both of these nests were
inactive in 1981 zalthough future nesting is possible. Current guidelines

of the DNR recommend no activity within 5 chains (101 m [330 feet]) of any

_eagle nest and only seasonal activity (that is, during the autumn and early

winter non-breeding period) within .40 km (0.25 mile [1380 ft.]) (Eckstein,
1981, DNKR, pers. comm.). .

0f the five osprey nests in the area, only three are actually on
or immediately adjacent to the site area (Téble K2). One is along Swamp
Creek and two are near Ground Hemlock Lzke. The latter two nests are
occupied by the same pair, with one of the nests active in 1981. The DNR
guidelines governing human activities in the vicinity of osprey nests are
the same as those presented above for eagles. Like the eagle, osprey nests
may be zbandoned and then reused at a later date.

Five speciesvof birds are listed as threatened by the DNR: grezt

egret (Casmerodius albug), greater prazirie chicken (Tympanuchus cupido

pinnatus), Cooper's hawk (Accipiter cooperii), red-shouldered hawk (Buteo

lineatus) and loggerhead shrike (Lznius ludoviciznus). The range cof both

the great egret and greater prairie chicken does not include northeastern
Wisconsin. Additionzlly, the range of the loggerhead shrike has been
retracting southward (Peterson, 1980) and ncone is expected in the study

.

area.

The mixture of habitats in the viciﬁity of the study areé makes
this area suitzble for both the Cooper's and red-shouldered hawk. Cooper's
hawks were observed in the study area by Dames end Moore (1981) in 1977
znd 1978. No red-shouldered hawks were cbserved by Dames and Moore,
althoﬁgh nest records cdo exist from other part§ of Forest County (Erdman,
1978, peré. comm. cited by Dames and Moore, 1981).
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1.4 MAMMALS

Three mammalian species are listed as endangered by the DNR:

pine marten (Martes americanaz), Canada lynx (Lynx canadensis), and timber

wolf (Canis lugus). The timber wolf is the only species also listed fed-
erally as endangered. There are no species listed as threatened.

After reintroduction of pine martens in northern Wiscomsin (includ-
ing the Nicoiet National>Forest in northern Forest County), the species
still fémains very scarce (Vanderschaegan, 1981, DNR, pers. comm.). There
is no. documentation of their ?resence in the study area. Martens are
?rimarily arboreal and prefer large, dense coniferous forests especially
cedar’ swamps.

Sightings of wolves (or their tracks) which have occurred through-
out the northern counties of Wisconsin may be of individuals which have
wendered in from neigthriﬁg Minnesota and Michigan. Reports Pf tracks
have occﬁrred epproximately 20 km (12.5 miles) west cf the s;udy area near
Monico (Eckstein, 1981, DXNR, pers. comm.).

Historically, the range of the lynx extended over the entire

,
state of Wisconsin. Today, sightings are extremely rare aznd only from the
northern part of the state. The lynx is a truly wilderness species, prefer-

ring extensive tracts of boreal forest and feeding primarily on snowshoe

heres (RBurt, 1957).
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WETLAND RANKING NORMALIZATION PROCEDURE

Each of the wetlands received a rating value for each of the
10 functional models. The range, mean and standard deviation of each
functional model was different from those of the others, so that the pre-
sentation, for example, of a value of 57 for biological function and of
16 for shoreline protection could be misleading unless the means of those
models (76 and 15) were also presented. In this éxample, the wetland was
very low in biological value and yet above average in shoreline protection
function.

To simplify the presentation of these ratings, a normalization
wes performed on the raw scores. Initizlly the data were converted to
the statistic "Z" form, which is simply the sasple deviation from the

mean, cdivided by the standard deviation, as:

However, a tzble of Z, filled with decimals and plus and minus signs, would

be cumbersome to read, especially to readers unfamiliar with the statistics.
y

To simplify the presentation further, this system was coanverted to one

with 2 mean cf 50 znd a2 deviation of 20. That is, the Zl value was multi-

plied by 20 and added to 50. HLowever, it was found that some rating popu-

lztions were sufficientiy skewed or had such 2 high kurtosis, that they

either exceeded 100 or fell below zero in vzlue. The skewness (SK) and the

kurtosis (K) for each model were then incorporazted into the normalization,

to bring all values within the zero to one hundred range, yet provide suf-

ficient breadth to the values so that the output of one functional model

could be visually compared with thet of another, to give a good mental

L-1



estimate of the relative rating of each. The final normalization eguation
was:

(65) ;- x)

(2) Yi i) S + 50 - 10 SK

Although the equation may look complex, it is linear and produces
numbers conveniently between 0 and 100 for each functional model.

The rationale behind this formulation is as follows: the skew-
ness (SK) is used to correct the mean of the distribution. The kurtosis
(X) is used to correct the deviation. The coefficients for the correétion
factors were empirically determined so that the resulting transformed
values fell within O to 100 range for 211 10 model ratings. These re-
sults allow each model to be compared on an equal basis, and facili-
tated the formulation of an overell ranking. In practice, each model
produced a set of fating values, on whi;h were perfcrmed the usual statis-
ticg, high value, low v;lue, range, moments one through four; standard
deviation, skewness, &and kurtosis. These figures were then input into a
program for calculating Y values for each X valuve, based on Equaticn 2

y
above.

The wetlands were given an overall reting by combining the 10
normalized values. Since zll the models ratings now occupied zpproximately
"the seme range zand contributed the same variance, they were zveraged, using
an importence weight for each medel output. The biological function was
weighted 0.40 or 40% duve to its overriding importance as a renking function.
The five hydrological functiong were given a total of 0.40 or 40% in com-
binati@n; with each of the five being given equal weight, or 8% of the

total. The four remazining socio-cultural functional models were each
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weighted equally at .05 or 57 of the overall value. To prepare the final
table in Section 6.2.2, each wetland raw score was normalized with the popula-

tion estimates appropriate for each model, using Equation 2, and the

- overall score was summed from the weighted, normalized components.

It is important to note that these normalized figures are not
related to percentiles, as a glance through the values will confirm.
Although the range of numbers is similar, the normalized values seldom
reach 0 or 100. They simply vary about 50 in a manner similar to each
other, and thus provide a simpler visual means of comparing ratings between

models.
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