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PREFACE

An assessment of the wetlands within and adjacent to the site area
of the proposed zinc-copper mine near Crandon, Forest County, Wisconsin, was
conducted by Ex»on Minerals Company (Exxcn) in accordance with Wisconsin
Administrative Code NR 132. The primary purpose of this assessment was to
mzp and evaluate the functional values of wetlands within the areas proposed
for>project activities. Wetland functional values were compared utilizing
a procedure which combined qualitative descriptions of wetlands of "special
interest" (those most closely associated with proposed project activities)
with a numerical modeling approach. The resuits of this assessment are in-
tended to provide data that can be utilized for projecting potential environ-
mental consequerices to those wetlands related to the proposed construction
and operzational activities.

Mzps of the study area in two different scales are presented in a
separate volume of this repoert because oi theilr large size, quantity and
their importance to the wetlands assessment. Each wetland is designated on
the meps by a letter for the watershed in which it occurs and a number for
the/sequence in which it was mapped. The smzller sczle map (1 inch = 800
feet) is included in the mzp volume to provide an overview of the study area
wetlands. Nine separate maps at a scale of 1 inch = 400 feet are included
to provide cetailed information on wetland subfypes and surfiace water inter-
connections within each watershed.

The information contained in this report is for the sole purpose
of evéluating the functional vazlues (i.e., biological, watershed, and socio-
culturél) 0f wetlands in relation to siting specific project activities. It

is not intended to be an zssessment of projected environmental consequences



™

to wetlands. Once proposed project activities have been finalized, Exxon

will utilize the information contained herein to evaluate potential environ-
mental consequences of these activities on the affected wetlands in the Crandon
Project Environmental Imﬁact Report.

Principal investigators of the wetland assessment were Rormandeau
Associates, Inc. (NAI) and Interdisciplinary Environmental Planning, Inc. (IEP)
located in Bedford, New Hampshire and Weyland, Massachusetts, respectively.

This submittal consists of four separate documents which include
the fqllowing: Wetlands Assessment Report, Wetlands Assessment Appendices, Wet-—

lands Assessment Mzps and Wetlands Assessment Inventory Reports.

——



1.0 INTRODUCTION

Recent awareness of the role of wetlands in performiﬁg valuable
functions important to public and private interests.has resulted in the
passage of regulations such as Wisconsin Administrative Code XR 132 which
describes and defines such functions for wetlands. This regulation requires
that mining applicants conduct assessments of wetland functions, define
thoée essential elements that give rise to these functions, and relate the
wetland functions to siting project activities. No defined wetland assess-—
ment methodology is presented in NR 132 or any other Wisconsin statute.
Therefore, in response to NR 132, Exxon Minerals Company (Exxon) has under-
teken an assessment of the wetlands within and adjacent to the site. area of
the prcposed zinc-copper mine near Crandon, Forest County, Wisconsin.

In generel, Wisconsin wetland regulaticns are based upon the
fcllowing three assumptions:

1. Wetlands can be identified, mapped, and classified;

2. Wetlands have various elements, bioleogical, hydrological,
geological, socio-cultural, and others that can be identified
and inventecried, which separately, or in combination, repre-
sent identifiable and, in most ceses, quantifiabtle wetland
functicns; and

3. Beneficial functions can be rated so that land use and
eé¢ministrative judgments concerning the protection of
specific wetlands cean be made.

The primary objective of this assessment was to map the study area
wetlands, evaluate and compare their functionel values, and relate these data
to project siting activities. Each wetland of the study area was identified
and mapped. Semi-quantitative numerical evaluztion models for wetland

functions were developed based upen information in the Wisconsin Administra-

tive Code NR 132 and scientific literature. ' From these models, a list of

1.0-1



resource elements was develcped. Field studies were conducted to identify,
map, and inventory 127 wetlands thaf were larger than .10 ha (0.25 acre).
Data from the inventory list were entered into each numerical model and a
score was generated for each wetland function, then these individual model
scores were totaled for each wetland.
The wetland functions modeled were as follows:
1. Biologicel,

2. Hydrological support,

3. Ground water,
4, Storm and flood water storage,
5. Shoreline protection,
6. Water quelity maintenance,
7. Cultural/economic,
8. Recreational,
e. Aesthetic, and
10. Educational.

Rumerical model results were related to proposed project activities
through 2 detailed analysis of data for 46 wetlands which were of special
interest because of their relationship to these activities. The model results
were evaluated in a regional context by determining the regional scarcity of
each wetland type. To provide supporting data for the assessment of wetland
functions, the plant and znimal (wildlife) communities were quantitatively
sempled in each representative wetland type.

The data and results of this azssessment are intended to aid Exxon,
the Wisconsin Department of Natural Resources (DNR), and the public in 2pply-

ing Wisconsin Administrative Code NR 132, to mining activities.

1.0-2
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tion will be used to evaluate wetlands for siting project facilities to
ensure that overall environmental effects are minimized on study area and

regional wetlands.



2.0 REGIONAL INFORMATION

The region was defined as the watershed of the Wolf River above
Langlade (Figure 2.1-1)7 This watershed contained portions of Oneida,
Forest, and langlade counties and is approximately 121,967 ha (301,900
acres) in size. The wetland study area (Figure 2.1-1) occurred near the

center of the region.

2.1 REGIONAL GEOLOGY

2.1.1 Surficial and Bedrock Geology

The region contzined bedrock comnsisting of volcanic pyroclastic
and sedimentary rocks of Precambrian age (Schmidt et al., 1978). These
rocks were covered with up to 91 m (296 feet) of z complex stratigraphy of
Late Wisconsin surficial geologic deposits. These deposits consisted of
interbedded glacial till and stratified outwash sand and gravel created by
the Green Bay and Langlade glacier lobes. Simpkins et al. (1981) Presented

a discussion of the surficial geologic history of the study area and a

e

deteiled surficial geologic map. Dames and Moore (198lz) znd Golder Associ-—

iates (1980) compiled detailed sub-surface boring data concerning the
surficial geology. A more detailed discussion of the surficial geologic

history is presented in Appendix A.

2.1.2 Ground Weter Hvdrology

The ground water of the region surrounding the study area has been

investigated by Dames and lioore (1981b) and Golder Associates (1980).

2.1-1
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Ground water occurs within the bedrock and the glacial deposits
which are hydrologically conngcted.. Water in the bedrock occurs priﬁatily
in weathered zones and fractures, the secondary porosity of the rock.
Ground water in the glacial deposits occurs in poreé between grzins as
primary porosity. A continuous water table aquifer exists under the region.
The water table is highest under the region's hills and slopes downward to
surrounding discharge areas such as streams, rivers, ponds and lakes. The
Wolf River is the ultimate discharge area for the regicn. The.glacial
stratigraphy in which the water table occurs can be simplified from bedrock
to the surface: glacial till, stratified outwash sand and gravel, glacial
till, and ice-contact stratified sand and gravel, wﬁerever it has been laid
down (Dames znd Moore, 198la). The stratified outwash sand and gravel
aquifer (main aquifer) may also connect with stratified owtwash deposits

found at the lend surface (Figure 2.1-2). DMany of the region's wetlands,

lakes and ponds may be perched water table hydrogeologic situations, particu-

larly those that occur at higher regional elevations, and are associated

with impermezble glacial till.

7

2.1.3 Surface Water Hvdrology

Deames and Moore (198lc) investigated the hydrology of the region
using existing data and on-site measurements of-stream flow. The annual
average precipitation was 78.7 cm (31 inches), with the majority returned to
tﬂe atmosphere through evapotranspiration, leaving only 30 to 40 percent
available to recharge the groun&water system or flow off as surface water.

Surface water runoff peaks were low because of infiltration and subsurface
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water flow, dense vegetation and the large numbér of wetlands. Base surface
water flow of perennial streams was believed‘to be ground water dominated.
Water level fluctuvations of lazkes were small because of the shallow shoreline
gradients that allow water to spfead and the fact that many lakes have an
outlet or overflow. The net results indicate a region where large amounts of

water are removed by evapotranspiration and ground water recharge, and direct

surface water runoff is reduced.
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2.2 WETLAND SOILS

Because the topographic features in which the region's wetlands are
found were formed 14,000 years ago (Black, 1976), the occurrence of ground
water and surface water near or at the land surface in these depressions has
allowed the development of wetland vegetative communities and corresponding
soils. Organic debris deposited in anzerobic conditions has fostered the
development of organic soils. As climates have changed, various wetland
vegetative communities have developed. Vegetative change has also occurred
from plant community succession. The type of organic deposits reflect the
wetlands' hydrology and its past and present vegetative communities. The
thickness of organics is determined by the original depth of the depression
and the elevation of the wetlands' outlet. Where no outlet occurs, the ele-
vation of the surface of the organic soils is controlled by the elevation of
the weter teble. Both fibric (peat) end sapric (muck) soils occur in the

region's wetlands (U.S. Soil Conservation Service, Soil Survey Staff, 1975).

ALl -
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2.3 VEGETATION

The study area was located in the northern conifer-hardwood forest
(Curtis, 1959) which consisted of three distinct communities: northern mesic
forest, northern xeric forest and northern lowland forest. In the northern

mesic forest, the dominant species are sugar maple (Acer saccharum), yellow

birch (Betula lutea) and hemlock (Tsuga canadensis). The northern xeric
forest is composed of two segments, the dry segment having jack pine (Pinus

banksianz), red pine (Pinus resinosa) and white pine (Pinus strobus) as

dominants, and the dry mesic segment dominated by white pine, red maple (Acer

rubrum) and red oak (Quercus borealis). The northern lowland forest is also

composed of two segments, the wet segment and the wet mesic segment. The wet

segment includes the tamerack (Larix laricina) - black spruce (Picea marizna)

bog forests and the white cedar (Thuja occidentzlis) - balsam fir (4bies

bzlsamea) coniferous swamps. The wet mesic segment of the no}thern lowland
forest is dominated by the black ash (Fraxinus nigra) - yellow birch - hemlock
hardwood swamps (Curtis, 1959).

The wetland vegetative communities of Wisconsin, as described by

y

Curtis (1959), include bog, shrub swamp, deciduous swamp, coniferous swamp,
marsh and aquatic bed. The bog community consists of a shrub laver dominated
by heath species and an herbaceous layer dominated by the sedge family.

Deciduous vegetation is most characteristic of shrub swamps and frequently

the predominant species is alder (Alnus rugosa). Deciduous swamp wetlands

are synonymous with Curtis' (1959) wet mesic northern lowland forest. The
speciés composition of deciduous swamps and other wetlands depends on the
flow of water and nutrients through these wetlands, and the sediment load

(Bey, 1967).
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Coniferous swamps are synonymous with Curtis' (1959) wet northern
lowland forest in which white cedar and balsem fir are dominant. In swamps
where yellow birch and white cedar dominate, the community is classified as a

wet mesic northern forest (Curtis, 1959). The dominant species in marshes

are sedges (Carex spp.) and blue-joint grass (Calamagrostis cznadensis),
which conform to the southern sedge meadow or the wet prairie community
described by Curtis (1959). Aquatic beds are dominated by water lilies
(Nymphaea sp.) and bur-reed (Sparganium sp.). This type of wetland is clas-
sified as an emergent and submersed aquatic community by Curtis (1959). The

ecology of each of these wetland types is discussed in Appendix B.
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2.4 ANIMALS

The faunal species of Wisconsin are largely a consequence of the
transition zone vegetation. The animal (wildlife) communities in the mixed

forests typically contain species characteristic of both the boreal forests

‘to the north, and deciduous forests to the south.

2.4.1 Herpetofauna

The ranges of 34 amphibian and reptile species extend into north-
eastern a2nd southeastern Wisconsin (Conant, 1975). Of these, 23 occur in
Forest County (Dzmes and Moore, 1981d). Species typical of the northern

coniferous forests such as the mink frog (Rana septentrionalis) and blue

spotted salamander (4mbystoma laterzle) are found together with more southern

species (at the northern limits of their range) such as the water snake

(Ratrix sipedon), bullfrog (Rena catesbeizna) and pickerel frog (Rana

palustris). Wetlands contazining a mixture of both northern and southern

plant species typically have herpetofauna adapted to both, such as the green

frog (Rezna clamitans), spring peeper (Hyla crucifer), Americen toad (Bufo

americznus) and garter snzke (Thamnophis sirtalis). Generally zll amphibians

require wet areas during the breeding season and many reptiles use them for
both feeding and cover. Accordingly, the majority of these species can be

found in Wisconsin wetland communities at various times of the year.
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2.4.2 Avifauna

Approximately 245 species of birds occur in northeastern Wisconsin
(Barger et zl., 1975),.and 165 species have been observed in Forest County
(Dames and Moore, 1981d). Vandershaegen (1981) documented 244 species of
birds in Forest, Oneida, and Vilas counties. Species typical of the

northern coniferous forests such as raven (Corvus corax), ruby-crowned

kinglet (Regulus calendulz) and evening grosbeak (Hesperiphona vespertina)

are found together with those characteristic of the deciduous forests to

the -south, including great crested flycatcher (Myiarchus crinitus), black

and white warbler (Mniotilta varia) and red-eyed vireo (Vireo olivaceus).

The majority of these species migrate south during the winter when little
food is availzble. It is estimated that one-third of 211 species of North
tmerican birds rely upon wetlands for some resource (Kroodsma, 1878). As
with most other tvpes of hebitats, the variety of breeding bird species
occurring in a particular wetland community is believed related to its
vegetational, spatial or structurzl complexity (MacArthur and MacArthur,
1961; MacArthur et al., 1962). Hebitats with permanent water zppear to
ha;e a greater variety of species than do similar habitats without water
(MacArthur, 1964). Surrounding habitats are also particularly important
in contributing to the spatial complexity of certein wetland types,

especially the smzller ones (Golet and larson, 1974).

2.4.3 Mammals

Jackson (1961) reported 57 species of mammals in northeastern

Wisconsin, and 36 species have been reported in Forest County (Dames and
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Moore, 1981d4). Unlike birdé, most mammals have broad habitat requirements
and, hence, have home ranges which include a variety of both upland and

wetland habitats. White-tailed deer (Odocoileus virginianus) and black

bear (Ursus americanus), both "big game' species which inhabit Wisconsin,

are frequently found in wetlands (Burt, 1857). Dense coniferous swamps
serve as winter yarding areas for white-tailed deer and are an essential
component of their range throughout tﬁe northern Great Llzkes states. Many
DNR-designated deeryvards are located in Forest County. Forest County is
also one of the tcp five counties in the state for the number of black
bear harvested by hunters (Dzmes and Moore, 1981d). Many of the commer-
cizlly valuable "furbearer'" species are also dependent upom wetlands; they

include the mink (Mustela vison), muskrat (Ondatra zibethicus), beaver

(Castor cenadensis) and bobcat (Felis rufus). Creed and Ashbrenner (197€)

reported that bobcat harvests in Wisconsin are highly correlated with the
amount of forested wetlands in each county. Several species of small
mammals are characteristic of certain wetland types, including the water

shrew (Sorex palustris), snowshoe hare (Lepus zmericanus), southern red-

backed vole (Clethrionomvs gapperi), southern bog lemming (Synzptomys

cocperi), meadow jumping mouse (Zzpus hudsonius) and woodland jumping

mouse (Napzeozapus insignis).
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3.0 DESCRIPTION OF THE WETLAND STUDY AREA

3.1 PHYSICAL SETTING

The study afea, as defined for this report, was located in north-
eastern Wisconsin in southern Forest County and northwestern Langlade
County, near the center of the region (Figure 2.1-1). The study area was
10.9 km (6.8 miles) south of the Town of Crandon and 4.5 ka (2.8 miles)
east of the Mole Lake Indian Community (Figure 3.1-1) and was approximately
244 kmz (9.4 milesz) or 2437.4 ha (6018.2 acres) in size. Hemlock Creek
flowed zlong the eastern side of the study area and Swamp Creek flowed along
the northern side. The study area had a topographic elevation 2bove the
floodplains of the two creeks. There were five lzkes and 224 wetlands within
the study area.

The surficial geology of the study area has been investigated by
Simpkins et al. (1981), Dames and Moore (198lza) and Golder Associztes
(1980). Over 100 borings and numerous test pits have been used to inves-
tigate the glacial deposits of the study area. The glacial stratigraphy
consisted of (from bedrock to land surface): glacial till, stratified
outwzsh sand and gravel, glacial till, and ice-contact glaciofluvial sénd
and gravel. This stratigraphy was simplified and many variatioms and com-
plexities occur becavse of the complex geologic history of the glacial
deposits (4ppendix £). The glacial deposits located at the surface were
the predominant deposits centrolling the occurrence and hydrology of the
wetlands in the study area. Three types of deposits controlled the occurrence
of weflands: thick glacizal tiil, collepsed zblation till, and stratified

glaciofluvial sand and gravel. Glacial till wes the deminant deposit
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found at the land surface. Wetlands were found in kettle holes, melt-water

channels, basins created by glacier erosion of thick till, and valleys

created by erosion from flowing water. In many basins and valleys of the

study area where water>has been near or at the land'surface for as long as
14,000 years, wetland vegetative communities were evident. Decay of vegeta-
tive debris in anaerobic conditions has created organic soils which, in some
cases, completely or pertly fill past pond and lake environments.

Ground water hydrology was predominantly controlled by the dense
glacial till. The majority of the wetlands were believed to be perched
(loczl) water table situations (Golder Associates, 1580). At depth, below
the study area, there occurred an outwash sand and gravel aquifer (main
aquifer) of regionzl extent (CGolder Associates, 1980; Dames and Moore,
1681a). Those study area wetlands associgted with Sweamp Creek were believed
to be directly connected to the main aguifer (Golder Associates, 1980).

Surface water hyvdrology was controlled by an average annual
rainfall of 78.7 cm (21 inches) which was distributed throughout the year
(Dames znd Moore, 198lc). It was zlso controlled by the surface soils,
topégraphy, and upland and wetland vegetation. The net result for the
majority of the studyAarea wetlands, excluding Swamp Creek wetlands, was a
slow rate of sufface water runoff creating a low stream density per unit
area. This was z2lso a result of, in part, the location of the study area at or
near the top of the &atershed for z number of small creeks. The surface
zarez of the watersheds contributing to the wetlands was small, in relzation-
ship to wetlands further downstream elong the same creeks. Thus, the water
budgé;s of the study area's wetlands were relatively low. In addition, the

wetlands received little grounc-water discherge (Swamp Creek wetlands
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excluded) because of the dense till and their location over a ground
water high (recharge area) (Golder.Associates, 1980).

Wetlands were a common landscape feature of the study area, as a
result of its glacial geologic origin. The occurrence and abundance of

wetland types in the study area were similar to those of the region.
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3.2 VEGETATION

Vegetative wetland types in the study area included bogs, shrub
swarps, deciduous swamps, coniferous swamps, marshes, and aquatic beds.
Coniferous swamps were the most common wetland type in the study area

(Dames and Moore, 1981d). This type was primarily composed of white cedar,

tamarack and black spruce. On drier sites these communities were generally

an association of black ash, red maple, white cedar and balsam fir. Where
the first two species predominated, the wetland was a deciduous swamp. Bogs
occurred fzirly fregquently throughout the study area (Dames and Moore,
1981d). Bog vegetation included species such as black spruce, tamarack,

steeplebush (Spiraez tomentosa), cottongrass (Exriophorum spissum}, sedges

(Carex spp.), pitcher plant (Sarracenia purpurez) and members of the heath

family such as leatherlezf (Chzmzedaphne calvculata), blueberry (Vaccinium

zngustifolium) and Labrador tea (Ledum groenlandicum) (Dames and Moore,

1981d).

Shrub swamps occurred primarily zlong stream banks ané in other
lowland situations in the study zrea. The most prevalent species was speckled
alder& others that occasionally occurred were red-osier dogwood (Cornus

stolonifera), chokeberry (Aronia melanocarpa), shrub birch (Betula glzndulosa),

winterberry (Ilex verticillata), mountain holly (Nemopanthus mucronata) and

willow (Sz1lix sp.) (Dames and Moore, 1981d). Other small, non-woody wetland
types, including marshes and &aquatic beds, also occurred throughout the
study area (Dames &nd Moore, 1981d). These descriptions of study area
wetland communities by Dames and Moore (19814) were compatible with Curtis'
descriptions of these communities for Wisconsin (Curtis, 1959; Section 2.3).

However, the scientific nomenclature for this study follows Fermald (1958).
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3.3 WILDLIFE

Because of the wide variety of habitat types available, the study
area had a diverse assemblage of herpetofaunal, avifaunal and mammalian
species. Characteristics of each in the study area are discussed below on

the basis of existing information.

3.3.1 Herpetofauna

Dames and Moore (1981d) reported 23 species of reptiles and
anphibians for Fore;t County, and observed 14 in the study area (Dames and
Moore, 1981d). Blue spotted salamanders and spotted salamanders (Ambvstoma
maculatum) were frequently observed during spring, but migrated to the

uplands during the summer where they were seldom observed. Americam toads,

spring peepers, and wood frogs (Rana sylvatica) were abundant around water

bodies during the spring. During the summer, American toads zand wood frogs

were frequently found in upland situations as well as near water bodies.

The eastern gray treefrog (Hyle versicolor), southern gray treefrog (Hyvla

chryscscelis), western chorus frog (Pseudacris triseriata), green freg, mink

frog, znd leopard frog (Rena pipiens) were much less frequently observed or

heard. Three species of reptiles were observed in the study area. Painted

turtles (Chrysemys picta) were common in water bodies. Severzl garter

snakes .and 2 single fox snzke (Elaphe vulpina) were also observed (Dzmes and

Moore, 1981d).
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3.3.2 Avifauna

Dames and Moore (1981d) reported 165 species of birds for Forest
County and observed 147 species in the study area. Although the species
observed included raptors, gamebirds, waterfowl, maréh birds and shorebirds,
the largest group of birds and the most numerous were the songbirds.
Overall, the most a2bundant songbirds in the studylarea were the red-eyed

vireo, blue jay (Cyanocitta cristata), ovenbird (Seiurus aurocapillus),

rose-breasted grosbeak (Pheucticus ludovicianus), great crested flycatcher

and white-throated sparrow (Zonotrichia albicollis) (Dames znd Moore,

1981d). The highest songbird density and diversity occurred in those
habitats having the highest plant species and structural diversity. Water-—
fowl were most azbundant in the study area during the migratory seasons. The
study area was not considered a major waterfowl breeding areaz; however, some
species, such as the mellard and wood duck, were common summer residents
that breed in the area (Vanderschaegen, 1981). Most waterfowl species
require marshes with open water nearby for successful reproduction, and the

majority of the wetlands in the study area were wooced swamps and shrub
7/

swamps (Dames and Mocre, 1881d). Ruffed grouse (Bonasa umbellus) drumming
Surveys were conducted in the study area to determine population densities.
These results, when compared to density estimates for other areas in northern
Wisconsin, suggested that wildlife heabitats in the study area were of low

value to grouse (Dames znd Moore, 1981d).

3.3.3 Mammals

Dames znd Moore (1981d) reported 36 species of mammals for Forest

County and observed 29 species in the study area. The two "big game" species
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that occur in Wisconsin, white-tailed deer and black bear, have been observed
in the study area. There are two deeryards in the study area, the Swamp
Creek Deeryard and the Rolliﬁg Stone Lake Deeryard. Deeryards are generally
lowland areas of coniferous swamp which provide food and shelter during
severe winters. The density of deer in the study area was estimazted to be

7 deer per 259 ha (1 square mile) which was half of the DNR management goal
(15 per 259 ha [1 square mile]) for ménagement units in the vicinity of the
study area (Dames and Moore, 1981d). 1In general the study area was not
considered high quality habitat for deer because of the large acreage of
pole-sized (130-281 mm [5-11 inches]) trees of northern hardwood species

and lesser acreage of aspen stands. Thirteen species of small mawmzls were
captured in the study area (Demes and Moore, 1981d). The five most abundant

species, in decreasing order, were the deer mouse (Peromyscus maniculatus),

southern recd-backed vole, mesked shrew (Sorex cinereus), short tailed shrew

(Blarina brevicauda) and eastern chipmunk (Tamias striatus). Density and
P y

diversity of small mammzl species were highest in those plant communities

having the highest vegetative diversity.
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3.4 PROPOSED PROJECT ACTIVITIES WITHIN THE STUDY AREA

Exxon proposes to cevelop an underground zinc-copper mine within
the wetlands study area (Figure 3.4-1). A mill (concentrator) is proposed
at the mine site which will produce copper, lead, and zinc concentrates as
products. Waste rock by-products (tailings) from the milling operations
will be deposited at a2 waste disposal area. Areas 40 and 41 are two poten-—
tiél locations for the development of tazilings ponds. Tailings ponds will
not completely occupy all of tﬁe land outlined in each of the two areas
presented in Figure 3.4-1. Détailed engineering studies are underway to

design tailings ponds layouts that will be compzatible with the terrain in

these areas end minimize the overall environmental effect of the waste
disposal facility. The proposed access road and railroad spurline corridors
are also presented in Figure 3.4-1. A more complete description of the
Crandon Project is presented in a report entitled, "Preliminary Project
Description" (Exxon, 1980). Potentizl environmental consequences of project
activities on wetlands are not included in this document but will be presented

in the Crzndon Project Environmental Impact Report.

/7
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3.5 WETLANDS OF SPECIAL INTEREST

Of 127 wetlands investigated in the study area, 46 were of
special interest because of their relationship to the proposed project
activities mentioned in Section 3.4. The spatial relationship between
these wetlands and each of the project activity areas are conceptuzlized in
Figure 3.5-1. 1Included are wetlands located within the project activity
boundaries and those outside, which are sufficiently close to be potentially
affected.

There were three coniferous swamps, nine deciduous swamps and a bog
within area 40. Candidate tzilings disposal area 41 contained four conifer-
ous swamps, 11 deciduous swamps, one marsh, one aquatic bed, two bogs and
<wo shrub swemps. There were two coniferous swamps and a2 shrub swamp within
the proposed access road corridor. The proposed railroad corridor contained
three coniferous swamps, & marsh, two becgs and one shrub swamp. The two
wetlands which occurred adjacent to the proposed mine/mill site were both
coniferous swamps. This information is summarized in Table 3.5-1. A detailed
figure showing the actual wetlands is included in Figure 3.5-2.

Quantitative studies of plant and wildlife communities were
conducted in representative wetland types to provide supporting data for
observations made during the wetland inventory field work. An eifort was
made to conduct quantitative studies in wetlands that couvld be directly
affected by proposed project activities within areas 40 znd 41. The wetlands
in which quantitative studies were conducted are shown in Teble 3.5-2. The

studies were performed using standard transect methods for vegetation,

birds, and small mammals.
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Table 3.5-1. Wetlands of specizl interest; first column = wetland number,
second column = wetland type.

AREA? AREA? ACCESS® RAILROAD" mINe/mrLLd
40 41 ROAD SPURLINE SITE
p1  cs® F10 CS, Wl CS T1 gt P2 CS
p3  Ds® F23 SM W2 CS, T2 B F11 CS

D5 B F25 DS R8 SST° T3 SS
B2° CS F27 DS T4 CS
B4  CS F28 B 01  CS
B5 CS F29 SS : CF13  CS
D8 DS F31 CS F114 SM

Rl DS F32 DS
R1A DS F57 DS
B8 DS F60 DS
D4A DS F61 DS
D4 CS F62 DS
B3 DS F63 CS
F64 B
F65 SS
F66 CS
F69 DS
F70 DS
F72 DS,
FS1 ABJ
M3 DS

®candidate tailings disposal areas.
bProposed access road from Route 55 to mine/mill site.
CProposed railroad spurline.
dProposed mine/mill complex site area.
€cs = Coniferous Swamp
B = Bog
€Ds = Deciduous Swamp

hSM = Shallow Marsh

*sS = Shrub Swamp

JaB

i

Aquatic Bed
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(See map volume Figure 3.5-2.)

Figure 3.5-2.

Mzp showing wetlands of specizl interest in relation to
proposed project activities.
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Table 3.5-2. Wetlands in which quantitative studies were conducted.

Quantitative Studies

Transect Wetland Wetland Spotted Small

No. No. Tvpe Vegetation Salamanders Birds Mazmmals
1 F57% ps? Y Y v
2 F60%* DSy Y v v
3 F39 SS vV v v
4 F16 BS v v v v
5 F15 DS 4 v v
6 F15 SM_ Y Y v
7 Fl1% cs. Y Y v v
8 F12 AB Y v
9 F12 SM v

10 F28% B Y v v

11 M1 SS Y Y v

- 12 M3% DS Y

13 F66* cS v

14 F64* B Y

15 F37 SM Y

16 D4 * DS Y

17 T66* CS Y

18 F63% CcS Y

*Wetlands of special interest

a

DS = Deciduous Swamp
b

SS = Shrub Swamp

°8 = Bog

dSM = Shallow Marsh
€cs = coniferous Swamp
fAB = Aquatic Bed



4.0 METBHODS

A review was conducted of the available information which in-
cluded literature searches and contécts with personnel of the appropriate
federal, state and private organizations. Of all the literature rewiewed,
the reports that were most used included geologic and hydrologic reports
prgpared by Dames and Moore (198la, b, c), Golder Associates (1980} =nd the

Wisconsin Geological Survey; other major sources of information inecluded

the terrestrial baseline report prepared by Dames and Mocre (19818}, Curtis'

"The Vegetation of Wisconsin" (1959), and the Golet/Larson habitat model
for wetland wildlife (Golet and Larson, 1974). The generzl topics covered
in this review included geologic, meteorologic, and hydrologic character-
istics of the study area and region (Wolf River Watershed above Lamglade),
socio-cultural considerations, and chaeracteristics of the terrestrial
communities. This information was used to modify the authors' existing
functional models in order to rate the functional vzlue of wetlands in the
study area, and to design a sampling program to characterize the wetland

plant and wildlife communities of northern Wisconsin.

4.1 VETLANDS DEFINITION AXD IDENTIFICATION

Wetlands are defined in NR 1.95 as "“those arezs characterized by

surface water or saturated soils during at least a part of the growing

season such that moist soil vegetation or shallow water plants cam thrive."

The presence of plants which require or tolerzte water at or near ground
surface for a major part of the growing sezson forms the basis of this

wetland definition. The criterion employed during this study was 50

4,1-1
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percent or greater of wetland species present in the plant community. This
percentage provides accurate boundary resolution in most wetlands, which

facilitates wetland definition and mapping (Pappas and Yonika, 1979; Magee,

1981).



4.2 WETLANDS CLASSIFICATION

Wetlands in the study area were classified using the U.S. Fish and
Wildlife Service (USFWS) national classification of yetlands and deepwater
habitats (Cowardin et al., 1979). The national classification is hierarchical,
with Systems forming the highest‘level; five are defined: Marine, Estuarine,
Riverine, Lacustrine, and Palustrine. ‘0f these, only the Palustrine System
is zpplicable to the study area; this System encompasses all non-tidal
wetlands traditionally designated by such names as marsh, swamp, and bog.

In the Palustrine hierarchy, the Class is the next level after
System, and is based on dominant life form ofvthe vegetation or composition
of the substrate. In the present study, only vegetation life form applies.
Five Classes based on vegetation life form are defined including Aquatic
Bed, Mecss-Lichen Wetland, Emergent Wetland, Scrub-Shrub Wetland and Forested
Wetland. Classes are distinguished on the basis of the life form of the
plants that constitute the uppermost layer of vegetation and that have an
aerial coverage of 30 percent or greater. In the study area, all of these
Classes apply with the exception of Moss-lichen Wetland. Classes zare
further divided into Subclasses; for example, Forested Vetland is divided
into such Subclasses as Broad-leaved Deciduous, Needle-leaved Deciduouns and
Needle-leaved Evergreen. Subclasses are elso distinguished on the basis of
the predominant life form. Further, distinctions can be made within Sub-
classes by applying Dominance Types, a modifier based on the dominant
species; for example, a Needle-leaved Evergreen Forest Wetland dominated by

black' spruce would be designated as a Picez mariana Dominance Type. It is

2lso possible to epply additional modifiers based on water regime, water
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chemistry, soils and human influences. To classify the wetlands in the
study area, distinctions were made only at the class and subeclass level; for
purposes of the present study it was not considered necessary to apply the
additional modifiers in the hierarchy.

The Wisconsin Classification (Wisconsin Department of MNatural
Resources, 1980) is a modification of the nationzl classifieation and is
based on a similar, although somewhat simplified hierarchy of components.
There are seven Classes defined in this classification: Aquatic Bed, Moss,
Emergent/Wet Meadow, Scrub/Shruﬁ, Forested, Open Water and Flat/Unvegetated
Wet Soil. All except Moss, Open Water and Flat apply to the study area.
Subclasses are essentially defined in the national classificztion, and both
Classes and Subclesses are distinguished on the basis of predominant life
form as in the USTWS classification. The hydrologic and human influence
modifiers are also similar but have been zltered somewhat to adapt these
components for Wisconsin wetlands. There zre no water chemistry or soils
modifiers in the Wisconsin classification, and the specialvwetland character-
istics in the latter have no corollary in the nationzl classification.

The national clessification was used to classify the study area
wetlands beczuse it was availeble in published form, whereas the Wisconsin
Classification was still undergoing modifications and was not in official
‘form in April 1981 when the wetlands on the Crendon site were being mapped
zand clessified. The appliczble Classes, Subclesses and Modifiers and the
correspondence between the naticnal classification, Wisconsin clessification
and the common names used throughout this report are shown in Teble 4.2-1.

Wetland types in the study arez were designated by the abbreviations for
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Table 4.2-1. Comparison between the National and Wisconsin Wetland Classification Systems
and commonly used terminology.

"NATIONAL CLASSIFICATION ABBREVIATION  WISCONSIN CLASSIFICATION  ABBREVIATION COMMON NAME

Aquatic Bed - ADB Aquatic Bed - Deep Marsh
Rooted Vascular Submergent Al
Floating Vascular Floating A2
Emergent Wetland - EW-Db* Emergent/wet meadow - E 1 Shallow Marsh
'~ Persistent Persistent
Scrub/Shrub Wetland - S/Sh-b Scrub/Shrub - S 3 Shrub Swamp
Broadleaved deciduous Broadleaved deciduous
Scrub/Shrub Wetland - S/Sh—a* Scrub/Shrub - S 6 Bog
= Broadleaved evergreen Broadleaved evergreen
N
' _
W Forested Wetland - FW-b Forested - T3 Deciduous Swamp
Broadleaved deciduous Broadleaved deciduous
Forested Wetland - ' FW-a Forested - ' Conifer Swamp
Needleleaved deciduous Needleleaved deciduous T 2
Needleleaved evergreen Needleleaved evergreen TS5

*Lower casc a and b are not part of the national classification; they were assigned for con-
venience in designating subclasses during the coding of wetlands delineated in the study area.
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the national classification on the wetlands maps. A brief description of

the wetland classes that occurred in the study area is presented below.

Aquatic Bed - This class included wetlands with an average water
depth of .92 to 1.8 m (3 to 6 feet) during the growing season. The dominant

plant species included submersed species such as wild celery (Vallisneria

americana) and milfoil (Myriophyllum spp.), and plants which float in the

water or at the surface such as coontail (Ceratophyllum demersum), water

shield (Brasenia schreberi), pondweed (Potamogeton spp.), water lily

(Nympheea odorate) and duckweed (Lemna spp.).

Sheallow Marsh - This class epplied to wetlands having zn average

water depth of 15 cm (6 inches) or less during the growing season. The
c¢ominant plant species included erect persistent emergents such as cattzil

(Tvpha letifolia), bullrush (Scirpus spp.) and manna grass (Glyceria

cenadensis), and/or nonpersistent emergents such as arrow arum (Peltzndra

virginica), pickerelweed (Pontederia cordata) and arrowhead (Sagittaria

—_—

latifoliz). 1In shzllow open water areas, bladderwort (Utricularia spp.) and

waterweed (Elcdea canadensis) were oifiten abundant.

Shrub Swamp - Shrub swamps were wetlancés in which the soil surface
is seasonally or permanently flooded with up to .30 m (1 foot) of water.

Dominant plant species were broad-leaved deciduous shrubs, such as zlder,

red-osier dogwood, willow, highbush blueberry (Vaccinium coryrbosum) and

sweet gale (Myrica gale).
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Deciduous Wooded Swamp - This class zpplied to wetlands in which

the surface was seasonally flooded by up to .30 m (1 foot) of water; such
wetlands commonly occurred along rivers or in upland sites with poorly
drained soils. The dominant plant species were broad-leaved deciduous
trees, although shrubs and herbaceous plants were usually present. The

overstory species typically found included green ash (Fraxinus pennsylvanica

var. subintegerrima), elm (Ulmus emericana), and red maple. Commonly occurring

understory species were winterberry and highbush blueberry.

Bog - Bogs were wetlands generally characterized by floating mats
of vegetation which grew outward from shore over the water surface; a moat
of water too deep for the growth of emergent plants often occurred-between
the edge of the mat and the surrounding upland. The bog mat was typically
composed of sphagnum moss (Sphagnum sp.) and the anastomosing roots of the

plants which grew on the mat surface. The dominant plant species were broad-

leaved evergreen shrubs; species characteristically found included leather-

leaf, Labrador tea, bog laurel (Kalmia polifolia) and large cranberry

7/

(Vacecinium macrocarpon), and stunted or young needle-leaved trees such as

black spruce and tamarack.

Coniferous Swamp - This class inclucded wetlandé having a seasonal
water depth of up to .30 m (1 foot). The dominant plant species were needle-
léaved deciduous and needle-leaved evergreen trees, although, as in deciduous
swamps, several layers of vegetation were usually present, including trees,
shrubs and herbs. Tree species typically found included: black spruce,

balsem fir, northern white cedar and tamarack. Shrub species commonly found

included Labrador tea and leatherleaf.’

4.2-5
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4.3 WETLAND MAPPING

A comprehensive wetlands map is important in evaluating wetlands;
therefore, a wetlands map was prepared at a scale of 1 inch = 400 feet. This
map included: (1) the wetland/upland vegetative boundary; (2) vegetative
subtypes; (3) topography; and (&) location of surface water interconnections.
Figure 4.3—1.15 the wetland mep and is a half scale (1 inch = 800 feet)
comﬁosite of nine separate maps which are presented in Figures 4.3-1a through
4,3-1i (see mep volume). Thg base for the wetlands map was an orthophoto
topogrephic map prepared by Aero-Metric Engineering, Inc., Sheboygan,
Wisconsin, using aerial photography dated April 28, 1976, having a scale of
1 inch = 400 feet and a 5 foot contour interval.

Existing aerizl photography was obtained and viewed stereo—
scopically to delineate the wetland/upland bouncary and to subtype vegeta-
tive communities. -‘Aerizl photos that were used included color infrared
leaf-on, true color leaf-off, and panchromatic (black znd white) leaf-off.
Scales ranged frem 1 inch = 1600 feet to 1 inch = 400 feet and photo dates
ranged from 1976 to 1981. Panchromatic leaf-off photography at a scale of
1 inch = 1600 feet dated April 28, 1976 was most useful. The photography
was viewed sterecscopically and wetland/upland vegetative boundaries were
delineated. The boundaries were rechecked by another photo interpreter to
ensure accuracy. ctach delineated wetland area was checked using other
photography. Vegetative subtypes were delineated using both the panchromatic
lé76 photography and true color 1 inch = 400 feet scale photography dated
April. 20, 1981. Wetlands were typed regardless of size, znd those less

than - 10 ha (0.25 acre) were easily recognizable.
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(See map volume for composite Figure 4.3-1.
Figures 4.3-1la through 4.3-1i zre also
presented in the map volume.)

Figure 4.3-1.

Composite meap showing watersheds and wetlands within the
study area.
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To insure accuracy during the present study, the personnel con-
ducting the phototyping also.visitéd each wetland during the field inventor§
program. Before the field checks were conducted, the delineated wetland
boundaries were transferred to the 1 inch = 400 feet scale orthophoto
topographic base map. This was accomplished by using a Bausch & Lomb zoom
transfer scope.

The delineated 1 inch = 1600 feet scale aerial photos and the 1
inch = 400 feet orthophoto topographic map were used in the field to
verify each wetland boundary. The actual wetland/upland boundary was
viewed in the field and checked by use of terrain features, vegetation

features aznd man-made features against the boundary shown on the 1 inch =

°

400 feet scale map. When differenees were discovered, the aerial photo-
graphy was stereoscopically reviewed in the field and corrections imme-
diztely made on both the zerial photos and the map. The field-truthed map
and aerial photos were then used to transfer final wetland boundaries to
the orthophoto topographic map mylars which served as the basis for the
final wetlands mep (Figure 4.3-1).

g The wetlend boundary definition used was that area where 50
percent or greater of'the vegetative community consisted of wetland plant
species as listed in Curtis (1959), Fassett (1966), and Magee (1981). Wet-
lznds delineated were identiczl to those defined in the Wisconsin Wetlands
Inventory User Manuezl (Wisconsin Department of Natural Resources, 1°80),
with one exception: stream channels, both ephemeral and perennial were
mapped as wetlands and inventoried. This wes dcne because the hydrologic

interconnection of wetlands is an important factor in many wetland functions.

4.3-3



In addition, nearly all stream channels contain aquatic vegetation and most
have adjacent streamside vegetative communities such as shrub swamps or
wooded swamps.

Major and minor watersheds were delineated on the wetland map
(Figure 4.3-1). Major watersheds are shown with a thici line and are thdse
watersheds that begin at the wetland study area boundary. There are 24
major watersheds lettered A through X.. Minor watersheds are found within
the major watersheds and are shown with a thin line. Minor watersheds
define the watershed of each wetland to its discharge point. Fortions of
the land surface of the study area are not part of either a major or minor
wetland watershed because of their topography. Watersheds were delineated
using the five foot orthophoto topographic 1 inch = 400 feet scale map.
Field checks were performed to accurately locate watershed boundaries.

Within each mezjor watershed, the wetlands of riparian systems were
divided into distinct dominant hvdrologic types zs defined in Appendix C.
Bdundaries between these types were indicated on the map as the wetland
divider. This cdivision of interconnected riparian wetlands was mzde in the
field by observation.

Each inventofied wetland was identified by a combined letter and
nunber (e.g., B3). Wetlands smeller than approximzately .10 ha (0.25 acres)
were not numbered, inventoried or assessed. Red flags with the wetland
identification letter and number were placed in the field at the wetland
boundary for each wetland inventoried. The location of these flags are

shown by a dot on the wetland map.
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4.4 QUANTITATIVE FIELD INVENTORY

The plant and wildlife communities of each of the five identified
wetland types were sampled:quantitatively. The primary objective of the
quantitative field inventory was to provide supporting data for the quali-
tative observations made during the wetland inventory by means of more
detailed descriptions of the biological elements in each type. Sampling
locations were selected in wetlands representative of each type in the
study area. The selections of wetlands for quantitative sampling were made
following a field visit to each wetland during the wetland inventory field
work and were based on qualitative observations of the compositiom and
structure of the plant communities. These observations permitted the
selection of the most representative wetlands which best conformed to the

type definitions described in Section 4.2.

4.4.1 Vegetation

Wetland plant communities were sampled during mid-May 1281 using
2 stratified random sampling approach (Mueller-Dombois and Ellenburg,
1974). Sample transects (Figure 4.4-1) were located in three representative
zreas of each wetland type (except conifercus swamp), to obtzain an estimate of
veriebility within the types. The types investigated included:

1. Sedgé/blue—joint grazss shallow marsh,

2. Alder shrub swamp,

3. Leatherleaf bog,

4. Green ash/aspen deciduous swamp, and
5. Black spruce/tamarack coniferous swamp.
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Sampling was conducted in four blgck spruce/tamarack coniferous swamps because
this type was the most abundant in the study area. Dames and Moore (i981d).
also did transect sampling in a white cedar coniferous swamp in the study
area. Transect sampling was not conducted in the équatic bed type because
of water depth. Data points were established at 30.4 m (100 foot) intervals
along each transect; the number of points sampled was determined by the
number of new species found at each subsequent plot, such that further
sampling was discontinued beyond the plateau on a species/area curve.

At each point the vegetation was divided into three vertical
strata to permit az more detailed analysis of the structure within each
stratum. Overstory trees were sampled using the point-centered quarter
ﬁethod (Cottam and Curtis, 1856). A relative iﬁportance index was computed
for each species (Mueller-Dombois and Ellenburg, 1974) and the relative
crown position (e.g., whether codominant, supressed) was recorded for each

tree. The intermediate layer, composed of shrubs and szplings, was sampled

within 3 x 3 m (9.8 x 9.8 feet) plots at each point used for tree sampling.

In 2ddition to importance indices, a cover/abundance scale rating, which
) _
measures sociability, was assigned to each species (Becking, 1957). Herba-

ceous plants were sampled on plots 0.5 x 2 m (1.6 x 6.5 feet) nested within

the shrub gquadrat and importance indices and cover/abundance were determined

for each species.

All data were recorded on an inventory sheet (Table 4.4-1). A
separate listing of plants was compiled during the wetlands inventory
program. Each wetland was also thoroughly surveyed for threatened and
endangered plant species by searching the interior of each wetland type as

well zs the boundaries and along strezm and lzke margins. The time actually

4.4-3



Table 4.4-1. Vegetation inventory sheet for ﬁroposed Crandon Projectf
wetlands assessment.

Relference l'}l_;.q B{9.10 TTF
Iralnl or 1 2. a.p.5.]6. 1. b4 i S B
Plol Tree Specles TG g sif pleef In Shrub Specles |2ZCH 1|5 lierb Species el rfspufsyn] sl
) [ '
L~
=~ - |
|
I~ o -
1. I'ercent acrial coveraye 7. Soclabilfty 0. Percent loys
2. Dlamcter al breast helght a. solltary, growing singly 9. Percenl slumps
J. lhmber of 16" saw Jogs b. growing In =mall groups of a few Individuals 10, Percent boulders
A, Distance from ref, point ¢. large group of many Individuais; small scallercd patches 11. Percenl exposed soil
5. Crown pasilion d. patches or a broken mal ’ 12. Percenl lcal lilter
6. Hwnber af "in" trees (prism) n. cxlensive mat almost conpletely covering entire plot
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spent in this search varied from one-half hour in wetlands smaller than .40
ha (1 acre) to an hour in wetlands up to 1.8 ha (4.5 acres) in size and up '
to 2 hours in the largest and most diverse wetlands in the study area.
Scientific nomenclature for plants identified in this study followed

Fernald (1958).

4.4.2 EHerpetofauna

The general survey of the study area for amphibians and reptiles
consisted of noting all individuals seen or heard during zll phases of the
field work from April through June 1981. Except for the spotted salzmander
studies (see below), most of the records were collected while conducting
plant, bird and mammal surveys. The amount of time actuzlly spent in the
general survey was approximately 30 ten-hcour field days. Anuran (frog and
toad) cells which could not be quickly identified by the cbserver were
recorded in the field on a "Realistic Minisette - 9" tzpe recorder for
later comparison with reference tepes.

Spotted salemanders were intensively sampled during the repro-.
ductive season in April and early Mey (Figure 4.4-1). "Drift fences" made
of plastic sheeting 30 cm (11.8 inches) wide by 12.2-15.2 m (40-50 feet)
long were erected parzllel to open water breeding areas to intercept adults
migrating to or from the pools (Pierce, 1981, personal communication).
Pitfall traps made of 900 ml (32 ounces) plastic cups were buried along
goth sides of each fence to capture the salamanders as they moved along
them. Each trap was checked at least oncé every 24 hours and the species

znd number of individuals caught were recorded on standard field data
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sheets. All individuals that were caught were released on the opposite
side of the fence from where they were trapped.

Systematic searcheé for egg masses laid by spotted salamanders
also were conducted concurrently with the trapping described above. Egg
masses of this species have a characteristic shape and size which was
relatively easy to separate from other species occurring in this region
(Bishop, 1947). The edges of open watér areas adjacent to preferred habitat
were searched while walking with chestwaders and counting all egg.masses
observed. This information was summarized as the total number of egg masses

per 30.5 m (100 feet) of shore length. Scientific nomenclature for reptiles

and amphibians follows Conant (1975).

4.4.3 Avifauna

Two representative areas of each wetland type (except aquatic bed)
were selected for bird censuses (Figure 4.4~1). Line transects and one
listening station were established in all areas except one marsh and the
aquatic bed. Only a listening station was used in the latter areas because
of t%eir extreme wetness. Transect lengths were dictated by the size of the
wetland and ranged from 115 to 400 m (377 to 1312 feet). All bird species
seen or heard were recorded along with their number and perpendicular distance
to the tramsect (Anderson et al., 1979). At the listening staticms, the
distance to each bird from the center point was recorded. All surveys were
conducted between 5:00 z.m. and 6:15 p-m. Centrel Daylight Time (CDT) on

11 - 15 May 1981 and again on 16 - 19 June 1981. The starting times were

rendomized daily by changing the order in which the transects were surveyed
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so that all transects and listening stations were surveyed at least once in
the early morning within 3 hours of sunrise. The May surveys were conducted
by two observers working indépendently, while the June surveys were conducted
by only one observer. All common and scientific names follow Peterson
(1980).

Bird species densities were calculated by the "Leopold Method"
(Robinette et zl., 1974) using only the perpendicular distances measured
from the transects. Species diversity (H') and equitability (E) were calculated
using the indices described by Shannon and Weaver (1949) and Sheldon (1969),
respectively. The avifauna communities of the various wetland types were
compared using the "similarity index" described by Krebs (1972).

For analyses of the above paremeters, all 4 days of data from the
May survevs were used, but only the 3 days with the earliest times were used
in June. BRird activity wes relatively high throughout the daylight hours in
the May survey becéuse territories were being established. In contrest,

activity during June decreased somewhat as the day progressed.

4,404 Mammals

Two representative areas of each of the wetlend habitat types
(except marsh and aquatic bed) were selected for trapping of small and
mecium-sized memmals. (Figure &4.4-1). The nersh and aquatic bed types were
not censused beczuse of their extreme wetness. In each of the selected
éreas, trap stations were located at 15 m (49.2 feet) intervals along the
same transects used for the bird surveys for a total length of 105 m (344.4
feet). The one exception to these loceaticns was that the trap line in

wetland F16 extended over the bog mat instead of around it. 1In one of the
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two areas of each type, an "assessment line" 90 m (295.2 feet) in length was
also established at a 45 degree angie to the transect to determine the
effective trapping width of the transects (0'Farrell et al., 1977). One
Sherman live-trap, measﬁring 7.6 x 8.9 x 22.9 cm (3:0 x 3.5 x 9.0 inches).
was placed at each station for a total of eight traps along the transects
and six along the assessment lines. Larger Tomzhawk live-traps, 15.2 x 15.2
x 61.0 cm (6.0 x 6.0 x 24 inches) were also placed at 45 m (147.6 feet)
intervals along the transect lines for a total of two per area. The smaller
traps were baited with dry rolled oats and the larger ones with eared sweet
corn. Traps were set for four consecutive days from June 17 - 20, 1981. The
extent of the trapping effort in each wetland is summarized in Tzble 4.4-2.
A11 animeals caught were toe-clipped and the speciles, sex, weight, aﬁd repro-
ductive condition were recorded before release. All observations of mammals
seen incidental to other.phases of the work were 2lso recorded. Common znd
scientific nzmes followed Jones et al. (1979).

Captures in each area were summarized by species and expressed in

numbers caught per 100 trap nights. This is the normzl convention for such

studies with one trap-night defined as one trap set for 24 hours (Krebs et al.,

1971). 1In addition, the relative abundance of each species was calculzted as

the proportion (expressed as a percent) of zll individuais of all species

trapped in each habitat type. Where there were sufficient numbers of recaptures,

population size was estimated using the Schnabel Method (Schnabel, 1938).
When there were insufficient recaptures along the assessment lines for an
accurate determination of the effective area of trapping, the transect width
was a;$umed to extend cne-half of the inter-trap distance or 7.5 m (24.6
feet) on either side (Stickel, 1954). Population size was divided by area
to prqﬁide an estimate of deﬁsity in numbers per hectare (2.47 acres).
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Table 4.4-2. Summary of trapping effort in the wetland habitat types
of the study arez on June 17-20, 1981.
NO. TRAP
WETLAND NO. TRAPS DAYS NIGHTS
TYPE NO. SMALL LARGE 3 SHMALL LARGE
TRAPS TRAPS
Deciduous Swamp
Young (F57) 8 + 6 2 X X 56 8
Mature (15) 8 ' 2 X X 32 8
Subtotal 22 4 " 88 16
Conifer Swamp
Mixed (F60) 8§+ 6 2 X X 56
Homogeneous (F1ll) 8 2 X X 24
Subtotal 22 4 80 14
Shrub Swamp
Creek Side (F39) 8 + 6 2 X X 56
Creek Side (M) 8 2 X X 32 8
Subtotal 22 & 88 16
Bog
Mat (F16) 8+ 5 2 x x 52
Wooded (28) 8 2 X X 32 8
Subtotal 21 4 84 16
TOTAL 87 16 340 62

4.
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4.5 EVALUATION ELEMENTS AND IMPLEMENTATION OF WETLAND INVENTORY

A comparative analysis of the functions of study area wetlands
was conducted during the spring and summer of 1981. This analysis involved
a three step process:

1. identification of those physical and biological factors
which govern each of the functional values;

2. identification of those data elements needed to measure
each of the physical and biological factors and develop-
ment of rating models; and

3. identification of an inventory format that would allow

collection of the required data from readily identifiable
sources and with meximum efficiency.

4.5.1 Evaluation Elements

In reviewing the existing information and evaluating aznd modifying
the authors' existing models, the first two steps in the zbove process were
completed. During the process of identifying an inventory format, an
inventory report form was developed on which to record conditions relating
to an individual wetland's capacity to perform one or more of the wetlzand
functions, as defined in the Wisconsin Administrative Code NR 132. The
report form (pages 4.5-2 to 4.5-4) was designed to: (1) summarize all the
resource elements required as input to the wetland function models, (2) pro-
vide a check list to promote consistency in the inventory process from one
wetland to another, and (3) become & permanent description of the wetland
énd a record of the inventory procedures.

/ The inventory form céntained a listing of those resource elements

required by the 10 functional models. Under each mzjor element heading were

subheadings containing various choices. The inventory team was required to
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make a choice as to which condition under the subheading best described the

, o

wetland. Upon completion of .the inventory, those elements checked were

entered into the appropriate functional models for the evaluation of each

function.

4.5.2 Implementation of Wetland Inventory

Each of the wetland inventory elements is described in detail in
Appendix C. These descriptions and procedures for measurement of each
element and for identifying the most applicable condition are presented in
the order in which they appear in the inventory report.

To collect the field data required for the 10 functional models,
a three-man team consisting of a geologist/hydrogeologist and a botanist/
wildlife biologist conducted 2 site visit to each wetlzand. A hydrogeologist
investigated selected wetlands. Each element in the inventory report was
evaluated in the field using actuzl measurements, wherever possible, to
determine the most zppropriate condition designations. Where it was not
possible to obtain measurements, subjective decisions were made based on
best professional judgment. A detziled discussion of the field implementation
of‘the wetland inventory is included in the wetland inventory report example

provided in Appendix D.
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4.6 DEVELOPMENT AND ADAPTATION OF MODELS

A comprehensive literature review was completed and each of the
investigators' original functional models was modified, as necessary, for
conditions in the study area. Ten functional models were used to assess
wetlands in the study area:

1. Biologicalj;

2. Hydrologic support;

3. Ground water;
4. Storm and floodwater storage;
5. Shoreline protection;

6. Water quality maintenance;

7. Cultural/Economic;
8. Recreztional;

S. Lesthetic; and,
10. Educational.

The mocdel for biological function value was based primarily on
the assessment systems developed by Fried (1973) and CGolet and Larson
(1574). 0f 211 the systems that have been developed over the last three
decades, only these two assessment systems included elements to assess
wetland value for many different wildlife species that could be readily
measured in the field and/or on aerial photosl These systems were based on
a stzndard of maximum wildlife production and variety which, it was deter-
ﬁined, would be more respensive to XR 132.06(4) cof the Wisconsin Acdministra-
tive Code than a standard based only on waterfowl production. XMoreover,
the Fried zné Golet/Larson models were developed in the northeast where
wetlands are more similar to those in northern Wisconsin then the Prairie
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Pothole wetlands where the majority of the earlier wetland assessment
systems were developed.

Preceding all other elements in the biélogical function model are

"thépre-emptive elements‘"Unique Fisheries" and "Presence of Endangered or
Threatened Species." 1If either of these elements applies to a given wet-
land, that wetland is identified for closer scrutiny regardless of its
scores in any of the models. Other pre-emptive categories are discussed in
Section 4.8.

To modify the authors' original biologicél function model the
element 'Vegetative Density" was added for use both as zn index of primary
production and an indicator of potential numbers and relative abﬁndance of
wildlife species. ''Percent of Wetland Bordering Open Water" was added
because of the predominance of lzkes, streams and rivers as landscape
elements in northern Wisconsin, and because wetlands associated with open
water bodies are more valuable for wildlife than those which azre isolated
(Golet and larson, 1974). "Surface Wzter Connection'" was the third element
ezdded because it has been shown that detrital transport is dependent upon
connection to a riparien system (Reppert, et al., 1979). Regulation NR 132
of the Wisconsin Acdministrative Code has listed net primary productivity

emong the important elements in the biological function of a wetland, and

detritel production and transport is a mejor factor in the primary production

of wetlands and receiving waters. The elements, 'Dominant Wetland Class,"

"Hydrologic Connection," '"Weter Level Fluctuation,' and "Surface Water

Connection,"

in addition to their roles in determining wetland function for
terrestrial and wetland animals, served as indicators of wetland function

for finfish. There were zlso minor adjustments in the numerical values
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assigned to certain elements end the conditions under which they occur in
northern Wisconsin. For exzmple, the elements "Kumber of Wetland Subclasses"
and "Wetland Size" were modified to reflect actual conditions in the study
area.

The watershed functional model (including models 2-6) developed
previously by the authors was based, in part, on the works of Baker (1960),
Larson (1973), Ladd et al. (1975), Coleman and Kline (1977), Hollands and
Muiica (1978) and Reppert et al. (1979). The elements in the original
model were for werlands in glécia:ed hydrogeologic regions, similar to
norﬁhern Wisconsin, and only minor modifications were necessary to adapt
the authors' model to the study area. The deteailed hydrogeologic classifi-
cation of wetlanés in Hollands and Mulica (1978) is applicable to New
England where the morphological sequence method of surficial geologic
mapping is used by the U.S. Geologicel Survey. This classification was
replaced with surficial geologic material types of Motts aznd O'Briemn (1980)
consisting of till, stratified sand and gravel, stratified fine sand and
silt, and zlluvium. Bedrock types of Motts and O'Brien (1980) consisting
of igneous and metamorphic or sedimentary rock types were added. Also
added from Motts and O'Brien (1980) were hydrologic positions composed of
perched, water teble, water table/artesizn, and azrtesian wetlands, and
transmissivity of aquifers consisting of low (<10,000 gal/day/ft), moderate
(10,000 -~ 40,000 gal/dey/ft), and high (>40,000 z=1/day/ft) values.

The socio-cultural functions cf wetlands have not received the
same level of emphasis in wetlands assessment &s the biological or hydro-
logical functions, and the information available is largely in the form of

guidelines and criteria that might be considered in assessing these functioms.
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These guidelines and criteria consisted of four distinct parts that each

required a separate model: (1) economics, (2) recreation, (3) aesthetics and

(4) education (Greeson et al., 1979). Since there were no existing models
for the socio-cultural functions, new models were developed for each of the
four categories listed above.

The economic function of wetlands was based on the value of all
usable products such as timber, ediblé plants and wildlife. The commercial
value of products obtained from wetlands over large geographic areas have
been summarized by Johnson (1979) for timber, Peters et al. (1979) for fish
and shellfish, Chabreck (1979) for wildlife, and Dideriksen et al. (1979)
for agricultufal crops. Foster (1979) discussed the entire process of
assigning dollar or capitalized values to wetlands. The point is made that
wetland values will vary both geographically znd over time.

Based on the information and the guidelines presented in the above
references, the elements which were considered important in assessing
economic function included: (1) Dominant Wetlend Class, (2) Public Access,
and (3) Size. ‘''Dominant Wetland Class' had a direct bearing on whether
commercial products are present, such as timber, wild rice, furbearers or
game fish that have the potential to contribute to the economic base of the
region. "Public Access' to wetlands having a potential cash crop was zlso a
factor in a wetland's economic value, and this value increases with ease of
access. Finally, "Size" of a wetland containing a potential cash crop was
related to total yield of the harvest and was as important in determining
economic function as presence pf the crop.

| The recreational function of wetlands was based on a wide variety

of consumptive and non-consumptive uses. Dedford et zl. (1974) made
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frequent reference to the recreational value wetlands provide the public,
including hunting, trapping,Afishing, water sports and hiking, and they use&
seven criteria to assess the value of wetlands in Daﬁe County, Wisconsin.
Total dollars spent on wetland-based recreational pursuits was =zlso a fre-
quent measure of the recreational value of a wetland (Reimold znd Hardisky,
1979). The greater the recreational yalue, the greater the amount of money
that the public will be willing to spend on their use of those wetlands.
Using the guidelines and criteria in the above sources, the ele-
ments which were selected to assess the recreationzl function imcluded: (1)
Dominant Wetland Class, (2) Percent Open Water, (3) Surface Water Ccnnection,
(4) Public Access, (5) Size, (6) Legal Access, and (7) Output from Biological
Function Model. One of the most important elements was "Size', since larger
wetlands support a greater variety &nd density of wildlife and aiford more
opportunities for recreationzl activities associated with wetlands such as
nature study aﬁd hunting. '"Percent Open Water'" and "'Surface Water Connec-
tion" were zlso important because both directly zifected the potential for
wzter based recreational activities such as boating and fishing. 'Dominant
Wetland Class" and "Output from Biological Functicn Model" were important-
beczuse they indicatea whether a wetland might support wildlife of recrea-
tional interest such as deer, waterfowl or songbirds. "Public Access' and
"Legzl Access' were less important than those elements which actually deter-
mine recreational potential because access status can change.
The zesthetic value of a wetland was perhaps the most difficult

factor to define end quantify. Reimold and Hardisky (1979) described the

censory stimuli coming from 2 wetland that contribute to its aesthetic
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perception. Niering (1979) has reviewed how wetlands have inspired artists,
writers and composers throughout hiétory.

Using information contained in the foregoing references, five
elements were selected for.evaluéting'aesthetic function: (1) Dominant
Wetland Class, (2) Number of Wetland Subclasses, (3) Percent Open Water, (4)
Public Access, and (5) Local Scarcity. ''Dominant Wetland Class'" was one of
the two most important elements because certain wetland classes, such as bog
and aquatic bed, had higher visual appeal than others. The second most
important element was 'Percent Open Water' because aesthetic appeal Iimproves
as open water increases, with an optimum thought to occur between &7 and 95
percent. '"Local Scarcity" played a role in the aesthetic function from the
higher visual relief afforded by a rare wetland type in the landscape.
"Number of Wetland Subclasses'" affected wetland zesthetics because it deter-
mined the variety of plant forms and amount of interspersion, and therefore
visual richnmess. Finally, "Public Access" to a view of a wetland was con-
sidered important beczuse appreciztion of its aesthetic attributes is
dependent upon access.

Educational uses of wetlands ranged from simple natural history
field trips to scphisticated research studies. Studies by Davis (1965;

1976) and VWright (1972) demonstrated the increasing importance of palyno-

logicel studies in wetlands. Palynology attempts to document the post-

glacial vegetation changes that have occurred in a particular wetland by
exanining fossil pollen grains, and is especially wuseful in bogs where the
low pH and anaerobic conditions have insured the presence of plant micro-

fossils. Niering (1979) noted that wetlands preservation insures their

aveilability for future studies by nearby schools. He zlso cited the
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archaeological value of European bogs in revealing the early history of
civilized man.

Based on the above review, two elements were identified as impor-
tant in assessing the éducational function of a wetland: "Number of
Wetland Subclasses' and "Public Access". The former element was important
because the opportunity to observe natural history phenomena increases
as the number of wetland subclasses increases. '"Public Access" was also
important because wetlands accessible to the public permit larger numbers
to s;udy wetland processes than do isolated wetlands.

Since some elements in the biological, watershed, and socio-
cultural functional models were of greater importance than others in
evaluating a given function, the elements were weighted. The conditions
of each element were then numbered and the contribu:icn of each element
to the model was determined by multiplying the element's weighted value
by the condition. The following is an example of a portion of the

7

ground-water functionzl model:

Element Condition
Element Weight Weight Conditions
Hydrologic -5 2 Perched wetland
Position
4 WVater table wetland
2 Viater table/artesian wetland
1 Lrtesian wetland
Transmissivity 4 1 Low <10,000 gal/day/ft
of Aquifer
2 Mo’erate 10-40,000 gzl/day/ft
3 High >40,000 gal/day/ft

Hydrelogic position was considered to be of great importance in

the ground-water functiocnal model and was given an element weight of 5.
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Transmissivity of aquifer was considered nearly as important as hydrologic
position and was assigned an element weight of 4. Under hydrologic
position, four conditions developed by Motts and O'Brien (1980) occur.
Each was assigned a condition weight ranging from 1 to 4.

When an individvual wetland was inventoried, the conditions
under the hydrologic position most representative of the wetland's
hydrogeology were checked. When the ground-water functional model was
applied, the hydrologic position element weight (5) was multipled by the
condition weight (2) to yield a value of 10. This was done for each
element and the sum of all inventoried elements was totalled to vield a
numerical value for the wetland's ground-water function.

The 10 functional models are more fully described in Appéndix
E. The role of each of the model elements, their relative importance in
the models and their relationship to Wisconsin Administrative Code, NR 132,
are also addressed. Examples of completed biological and hydrological

models zre presented in Appendix F.
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4.7 AQUATIC STUDY AREAS, SANCTUARIES AND REFUGES WITHIN STUDY AREA

A literature search was made to determine which areas within the
study area were of special legal or publiic interest, so that they could be
more thoroughly evaluated. Chapter NR 302 of the Wisconsin Administrative
C de was reviewed to determine if any wild rivers were located adjacent to
or within the study area. The locations of nearby Wisconsin Scientific
Areas were determined by revieving Germain.et &l. (1977) and a more recent
DNR list of areas up to and through area No. 170, Chapter NR 302. The
report of a workshop entitled '"Heritage Areas of Forest County" was re-
viewed for similar information on natural areas, and wildlife, forest and
mineral resources in the study area. The State map entitled "Public Lands
Open to Hunting' provided by the DNR was reviewed for public lands in the

study erea that are open to hunting.



4.8 REGIONAL WETLAND ANALYSIS

To evaluate the study area wetlands in a regional context, they
were compared to the wetlands in the region (defined.as the Wolf River drain-
age basin above Langlade) by determining the frequency of occurrence of the
study area wetland types within the region. To acdomplish this, a sample of
the wetlands in the region was classified as to vegetative type, measured,
and the area of each wetland type was estimated for the entire region. The
frequency of occurrence of each wetland type was expressed as a percentage of
the study area and region. This percentage was determined by first measuring
the area of each wetland type in the study area, as shown on the 1 inch =
400 foot scale orthophoto wetland map (Figures 4.3-1A through 4.3-11). The
results of these measurements are presented in Appendix G, "Wetland 2nd Water-—
shed Area Date".

The existing wetland mapping for a portion of the region, at a scale
of 1 inch = 2000 feet, was obtained from the DKR (Figure 4.8-1). This mapping
- had been produced by aerial photograph interpretation and covered cnly a por-
tion of the center of the region, including the study area.

For the portion of the region not yet mapped by the DRR, the zrea
of each wetland type was estimated. To accomplish this, azerial photography
of the type used by the DNR to delineate wetlands was obtzined from the DNR
for the entire region. ©Next the region was broken into hydrogeologic
regions consisting of till, pitted outwash, and moraine (Figure 4.8-1)
based upon data from the Wisconsin Geclogical Survey. For each hydrogeologic
region, townships and range coordinates were randemly selected and the

ezerial photographs which best covered the coordinate location and surrounding
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area were photo interpreted. Figure 4.8-1 shows the areal coverage of
each aerial photograph typed. Many of these aerial photographs overlapped

two hydrogeologic areas. The wetlands within each selected aerial photo- .

graph were classified (phototyped) and the area of each wetland was measured.

These data are presented in Appendix H, Regional Scarcity Measurements.

The DNR mapping covered approximately 30 percent of the region
ana we mapped 11 percent; thus, 41 percent of the regions' totzl area was
phototyped. The area of wetlands in the remaining 59 percent of the region
was extrapolated from the 41 ﬁercent actually mapped.

The totzl area of each wetland type in the study area was com-
pared to the total area of each type in the region by dividing the areas of
the wetland types in the study area by the total areas of those types in
the region. TFor example, the area of shrub swamp found in the study area
(34 ha [84 acres)) was divided by the estimated area of shrub swamps in the
region (4073 hé [10,083 acres])). to determine the percentage of regional

shrub swamps occurring in the study area.

4.8-3



5.0 WETLANDS EVALUATION PROCEDURE

Several different methods aﬁd procedures have been employed to
evaluate the functions of wetlands (Golet, 1979; Reppert and Sigleo, 1979;
Schamberger et al., 1979). The wetlands evaluation methods reported in the
literature were examined to determine the system or systems that would
provide .information to fulfill the re@uirements of NR 132. Based on this
review, an evaluation system utilizing a qualitative description of wetlands
and a semi-quantitative numerical model was used in this investigation.

In the descriptive evaluation, bioclogical and hydrolegical char-—
acteristics of 46 wetlands of special interest were characterized from field
notes written for each wetland. These descriptions provided the basis for
assessment of wetland functions using best professional judgmeﬁt. The
assessment criteria used were those which, in the professional experience
of the investigators, were readily estimated and reliable indicators of the
wetland functions. Criteria such as amount of edge habitat znd water cover
ratio were included for the biological function, and water storage and
ground weater recharge potential for hydrclogicel functions. The conditions
that give rise to the functional characteristics were described znd the
functions assessed for the wetlands of special interest.

Wetland functions were e2lso assessed based on a standardized field
inventory procedure with specific input requirements for 10 functionzl models.
Most of the model inputs reguired actuzl measurements on maps and zerial
photographs in the laboratory or in the field and only 2 few reguired ratings

-

based solely upon professionzl judgment. The model elements were selected
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on the basis of an extensive literature review and field experience, and
were modified to conform with the éeographic locaie of the regional study
area. Results of the model assessment of wetland functions produced numeri-
cal scores for each of the 10 functional criteria for all the wetlands
surveyed. A narrative discussion of these functional values as they pertain
to specific wetland ecosystem characteristics was provided to supplement the
numerical scores.

Absolute numerical values of a given wetland derived from model
evaluations are exceedingly important when the sczle of reference is broadened
to include comparisons with other wetlands (Golet, 1979). Howéver, Reppert
and Sigleo (1979) caution that little assurance can be placed in evaluation
methods permitting computation of absolute values for wetlands. They contend
that zbsolute values are not compareble over broad geographic areas with
different topogrephic and hydrologic systems. The usefulness of quantifying
natural resource élements for decision making processes has long been
recognized and has been commonly used (McHarg, 196%9). 1In our study the
unnormzlized scores for each of the 10 wetland models were summed for con-
venience, but as noted in Section 6.2, the totzl value is of limited use.per
se and the value of eéch wetland must be determined by weighting each
functional element.

In addition to the actual values derived from the 10 functional
models, the models were normalized within the range of 0 to 100. The biologi-
cal model and combined hydrologiczl models were each assigned 40 percent of
the total and the socioculturzl models 20 percent. The sociocultural
fungtions were assigned a lower percentage beczuse their values are mani-

festations of the basic biological and physical functions (Reppert and
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Sigleo, 1979). The individual functionzl models were normalized for compara-
tive purposes.

Although many methods have been developed to evaluate wetlands
(Richardson, 1981), thé general trend has been toward a numerical modeling
epproach using predominantly measurable biological and physical features of
wetlands as evaluation criteria (Golet, 1979). During our éssessment,
wetlands were described and a numerical rating model was employed. The
numerical model approach complimented the purely subjective descriptive
evaluation procedure, and azdded the following advantages: (1) higher
repeatability of assigned values between observers and by the same observer
over time, (2) less subjectivity in determining the overall value of a
wetland and the use of standerd procedures to collect data and compute
scores, (3) zn objective means of evaluating, documenting, and comparing
the functionzl vzlues of a large number of wetlands, end (4) the results
can be tebulated in numerical terms in concise format end the values can be
readily compared by individuals with little experience in wetland ecology.
In zpplying the modeling method, all wetlands are evaluated using criteria

based upon zccepted principles.
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6.0 RESULTS AND DISCUSSION

The study results and discussion are organized into four major
topical areas: (1) qualitative and quantitative field studies, (2) model
results, (3) regional context evaluation, and (4) aquatic stﬁdy areas,
sanctuaries and refuges within the study area.

The qualitative and quantitative field studies (Sectiom 6.1)
consist of two parts; the first is a qualitative description of the wetlands
of special interest in the study area, and the second is a presentation of
the results of quentitative investigations for vegetation, herpetofzuna,
avifauna and mammzls. The model approach, in contrast to the quélitative
descriptions, is based on numerical value assignments to model elements and
conditions and is therefore semiquantitative in nature. Model results
consist of three parts; in Section 6.2 model data for 127 study area wetlands
are presented in composite tables for each model; Section 6.3 contains an
enalysis of the data from the biological, watershed and socio-cultural
models for the wetlands of special interest; and Section 6.4 presents a
discussion of model results for the 10 highest ranked wetlands.

In the comparison of wetland assessment procedures, the quali-
tative and quantitative wetland assessment zpproaches are discussed and
evaluated. The regional context evaluation relates study area wetlands to
other wetlands in the region as a basis for evaluating the wetland scores.
Finally, the topic aquatic study areas, sanctuaries and refuges, addresses
the status of the study area with respect to these designations and owner-

ship categories.
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6.1 QUALITATIVE AND QUANTITATIVE FIELD STUDIES

6.1.1 CQualitative Description of Wetlands of Special Interest

The wetland inventory reports from which the qualitative des-
criptions were derived for the 46 wetlands of épecial interest are presented
in Appendix I along with the other inyentory reports. The wetlands of
special interest included two shallow marshes; four shrub swamps, 20 decidu-
ous swamps, five bogs, 14 coniferous swamps and one aquatic bed. Results of
the quantitative field investigations are described in Section 6.1.2, and a
discussion of the model results for the wetlands of special interest are
presented in Section 6.3. To facilitate the following discussion, wetlands
were grouped according to surface hydrologic connections. These wetlands
are shown in Figure 4.3-1. A summeary of the major qualitative elements used
to describe and evaluzte the wetlands of specizl interest is presented in

Tzble 6.1-1.

Wetlands of Special Interest - Area 41

Wetlands of special interest in and near Area 41 are shown in

. Figures 6.1-14, 6.1-1B &nd 6.1-1C. Some of the wetlands near Area 41 are not

shown on these figures; however, they are presented in Figure 4.3-1 of the

mep volume.

Wetland F10 - Werland F10 was one of two wetlands (including
F11) 'in a short connected svstem that bordered Little Sand Leke. This

wetland was 2 coniferous sweanp that formed a dense cover compesed mainly of
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Tzble 6.1-1.

Summary of major elements used

wetlands of special interest.

to describe a2nd evaluate
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Figure 6.1-1A.

Wetlands of special interes& associzted with Cezdidate
Tzilings Disposzl Area 41 (“wetlznds not of special
interest).
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Figure 6.1-1B.

Wetlands of specizl interesi essociated with Czandidzate
Tailings Disposal Area 41 (“wetlands not of special
interest).
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Figure 6.1-1C.

Wetlands of specizl interesg associzted with Candidate
Tazilings Disposal Area 41 (“wetlands not of special
interest).
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tamarack and black spruce in the tree layer and leatherleaf and Labrador tea
in the shrub layer. Amount of edge.and structural diversity were high and,
although there wés road access nearby, the wetland was relatively isolated,
surrounded by mixed uplénd forest. These factors, 2nd the wetland's connec-
tion to Little Sand lzke provided favorable winter and summer habitat for
wildlife. .The potential for timber production and other crops appeared to
be zbsent in wetland F10 but opportunities for the socio-culturzl considera-
tions, including recreation, cultural, economic, aesthetic and education,
were good.

Hydrologically, F10 was part of a riparian system, F1ll flowing
into F10 which borders little Sand Lake. Water also flows into wetland F1l0
from Little Sand Lzke when the water level in the lzke rises enough to cause
flooding of wetland F10. There were no defined stream channels through the
wetland and no definable discharge chennels into the lzke. The wetland
functions to aliow a high degree of interaction between the water, soils and
vegetative community. This results in an excellent water quality maintenance
function as well as a good hydrologic support value.

7

Wetlands F27, F25, and F23 - Wetlands F27, F25 and 23 were

a system connected by two streamside wetlands (F26 and F24) that flowed into
Deep Hole Lake. Wetland F27 consisted of nearly equal proportions of low
density deciduous swemp and shrub swamp, and was composed mainly of American

elm and green ash, with wild leek (Allium tricoccum) and dutchmans breeches

(Dicentra cuculleria) representing the ground cover. Wetland F25 was a high

density wooded swamp containing black spruce and a deciduous portion compesed

mainly of American elm, balsem poplar (Populus balsamifera) and green ash

with a sparse ground cover. Wetland F23 consisted of two components: a

UG

. .
)



I\

high density shrub swamp and a shallow marsh, the latter type being domi-

nant. The most common species in this wetland were leatherleaf, cattail,

blue-joint grass, wool-grass (Scirpus cyperinus) and manna grass. The
amount of edge throughout this system was high, but structural variability
was moderate. Wetlands F27 and F25 were surrounded by nixed upland forest,
end both were within 30.4 m (100 feet) of access roads. BRBzsed on the condi-
tion of the mejor determining factors, the potential for wildlife habitat
appeared to be less in these wetlands than in wetland F23, which was not
accessible by road and which Bordered Deep Hole Lake. The potential for
harvestable crops was zbsent in 211 three wetlands but the potential was
favorable for the other socioc-cultural opportunities, particularly in wet-
landé F25.

Wetlands F27 and F25 were perched on glacial till. They occurred
in semi-closed basins and were Conditicn 5 hydrologic types. They receive,
store, and slcwly discharge water downstream to wetland F23 via two stream-
side wetlands, F26 and F24. They were part of a riparian system contributing
to Deep Hole Lzke. They zfford opportunities for storm water comtrol, water
quality maintenance, and hydrologic support to Deep Hole lzke. ¥etland F23,
the last wetland in thé series, discharged cdirectly into Deep Hcole Lzke and

provided an important hydrologic link and buffer for the lzke.

Vetlands F31, F29 and F28 - Wetlands F31, F29 znd F28 were in

tHe upper part of a2 chain of wetlands that ultimately flowed into Duck Lzke.
This wetland system was diverse, with several types represented. Wetland F31
was a .medium dense decicduous swamp dominated by a tree layer of red maple and

American elm, with speckled zlder in the shrub layer and blue-joint grass,
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dutchmans breeches and wild leek constituting the ground cover. This wet-
land was connected to wetland F29 by a streamside wetland (F30). WVetland F29

was a dense shrub swamp of willow, American elm, and poplar (Populus tremu-

loides){ with scattered alder, tamarack and black sﬁruce. Wetland F28, Vhich
surrounded Duck Lake, was the largest in the chain (26.2 ha [65 acres]) and
was predominantly bog composed mainly of dense tamarack, Labrador tea, leather-
leaf, bog laurel and sphagnum. Wetland F28 was connected to Little Sand Lake
by wetland F18, another bog, and wetland F9, a bog. The conditiom of those
factors important in creating wildlife habitat such as edge, life form
variability and plant species diversity was highly favorazble throughout this
system. This coupled with lack of road access and the mixed wocdland
surroundings provided high potentizl for wildlife hebitat. Potential for
harvestable crops was zbsent, but potential for recreztion and other socio-
cultural opportunities was high throughout the system.

Wetlands F31 and F28 were semi-closed basins whereas F29 was
loczted in a valley. F31 and F29 occurred on glacial till and F28 on ice-
contact deposits of sand and gravel. All three wetlands were Condition 5
hydgologic types, having a definable outlet but no flow channel within the
wetland, affording good interaction between the wetland soils and vegetation
within the water. Wetlands F31 and F29 contained relatively thin, low
permeability soils whereas wetland F28 contained thick, high permesbility
soils with more water in storage per unit volume of wetland soil. In contrast
to wetlands F31 and F29, wetland F28 was the dominant component in the

hvdrology of this system because of its size.
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Wetland F32 - Wetlgnd F32 was a2 small unconnected, dense
wooded swamp composed mainly of red maple, green ash and American elm. This
wetland was isolated and surrounded by upland hardwood forest. Minimal
edge, low life form variability and small size (.26 ha [0.5 acrel) contributed
to low potential for wildlife hzbitat and socilo-cultural consideratioms.
This wetland had neither an inlet nor outlet and was not part of a riparian
syétem. It was a perched water table wetland occurring on glacial till.

These hydrologic elements contributed to its low watershed value.

Wetlands F63, F62, F6l, F60 and F57 - Wetlands F63, F62, F61,

‘F60 znd F57 were a chain of wetlands that flowed into Deep Eole Lzke. This
system consisted of a mixture of deciduous and coniferous swamps with small
zrezs of shrub swamp in F57 and F60 and bog in F63. The deciduous swamps
consisted of low to high density red maple, balszm poplar, greem ash,
tmerican elm and yellow birch in the tree leyer with gooseberry (Ribes

glendulcsum), hazelnut (Corvlus cornutz), and speckled a2lder inm the shrub

layer. The coniferous swamps were dominated by dense black spruce, tamarack,
heélock and white cedar in the overstery and 2 shrub layer cof leatherleaf,
large cranberry znd Lzbrador tea. This system was surrounded by mixed

upland forest and was accessible by several roads. Structural diversity,
zamount of edge, znd interspersion of the vegetation provided good potential
for both wildlife habitat and socic-cultural considerations. Crop potential

was absent.

£11 of these wetlands had a continuous surface water hydrologic

connection. The surface wzter comnection between wetlands was mostly

without a cdefinable strezm channel, and wes either shzllow interflow within
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the organic soils or through culverts. The exceptions were wetlands F61 and
F57 which contained definzble surface water flow channels for most of their'
lengths. Surface water‘in this system must pass through the dense vegetative
communities and the organic soils before reaching Déep Hole Lzke. A series
of small beaver ponds were present in wetland F57. Culverts and road £ill

at the outlets of F60 and F62 also controlled waterflow. Wetlands ¥63, F62,
F61, and F60 occurred on glacial till and wetland F57 on stratified sand and

gravel.

Wetlands F66, Fb65 and Fb64 - Wetlands F66, F65 and ¥64 consti-

tuted z system that was poorly connected. Wetland F66 was primarily a
moderately dense coniferous swemp with a small area of sazpling shrub swamp.
Predominant tree species in the coniferous swamp were black spruce, hemlock and
balsam fir, and winterberry, willow and speckled zlder were most common in

the shrub layer. Wetland F65 was mainly a dense shrub swamp with a small

proportion of associated coniferous swamp. The predominant shrub swamp species

were green ash, meadowsweet (Spirasea latifolia), and willow. Wetland Fb4, a
bog, was dominated by dense leatherleaf and black spruce with sedges and
manna grass comprising the herbaceous layer. This system was surrounded by
mixed upland fofest and was without road access. Overall, life form varia-
bility and edge were favorable which was indicative of high wildlife habitat
potential. Potential for harvestzble crops was zbsent, but potential for
tﬁe other socio-cultural opportunities was moderately high.

Wetlands F66, F65 znd F64 were located in semi-closed basins in

glacial till. All were Condition 5 wetlands with ephemeral outlets. TFlow
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between wetlands was predominantly soil interflow, within the wetlznd

soils. Surface water flow seldom occurred in these wetlands.

Wetland F69 - Wetland F69 was a dense deciduous.swamp composed
primarily of a tree layer of American elm and poplar, with a shrub layer of
speckled alder, winterberry and hazelnut. This wetland was surrounded by an
uplénd herdwood forest and was within 30.4 m (100 feet) of a road. Minimal
edge, moderate structural divefsity and small size (.40 ha [1 acre]) contribu-
ted to low potential for wildlife habitat and mocderate potential for socio-
cultural considerations. The potential for harvestable crops was zbsent.

Wetland F69 was poorly connected to F60 by an emphemeral outlet.
A small rise in the land surface separated F60 from F69. Wetland F62, a
perched water table wetland, cccurred in a smzll kettle formed in glacial
till. Wetlznds F69 and F70 occurred in the same wztershed but no recogniz-

able stream channel connected the two wetlands. This wetland had low hydro-

logic value.

Wetland F70 - Wetland F70 was predominantly a marsh, with
areas of deciduous swamp and sepling shrub swamp. The marsh was cemposed of
dense cattzil, and the shrub swamp portion consisted mainly of dense mountain
hoily and red meple saplings; the deciduous swarp area consisted of Americean

elm, white ash (Fraxinus americena) and on drier ground, basswood (Tilia

americana). This wetland was isolated and was surrounded by mixed upland

forest. The life form variability and amount of :dge, coupled with the lack

of road access and the mixed forest surroundings indicated moderatelv high
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potential for wildlife habitat and for the socio-cultural opportunities.

Potential for harvestable crops was absent.

The wetland had no definable inlets and occurred at the top of the

watershed, nearly at the divide. The outlet flowed towards wetland F69 but
disappeared as a vegetative wetland and a defined stream channel. This
wetland was perched on glacial till and occurred in a watershed consisting

of till. It had low hydrologic value.

Wetland F72 - Wétland F72 was a deciduous swamp with a dense
stand of American elm, red m;ple, poplar, and white ash in the tree layer.
The ground cover was déminated by wild leek and dutchmans breeches. Mixed
upland forest surrounded this wetland and road access wes lacking. A low
density shrub leyer, minimal edge and poor structural diversity provided
little habitat for wildlife. The abundance of wild leek represents a
potential harveétable crop, but the potential for other socio-cultural
considerations was low.

This wetlend was perched on till near the top of the watershed.
It occurred in 2 valley where surface water collects and is stored. No
definzble stream channels flowed into or out of the wetland and it was not
part of a riparién system. This wetland generally had low hydrologic

value.

Wetlend F81 - Wetland FS81 was small (.12 ha [0.3 acre]l) and
consisted of more than 75 percent shallow open water. The shoreline was

vegetated by low density growths of Americen elm, yellow birch, paper birch

(Betula paervrifera) and jewelweed (Impatiens czpensis). This wetland was
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surrounded by mixed upland forest gnd was near a road. The éondition of
those factors which are important in creating wildlife habitat, particulariy
vegetation life form variability end edge, was unfavorable and indicated low
wildlife habitat potential. Potential for the socio-cultural opportunities
was also low, and crop potential was absent.

Wetland F81 was a small kettle wetland perched on till and partly
blocked by road fill. It had no inlet nor outlet, was not part of a riparian

system, and had little hydrologic¢ value.

Wetlend M3 - Wetland M3 was one of three wetlands (including
M2 znd M1l) in a connected system that flowed into Hemlock Creek. Wetland M3
was a wooded swamp consisting of high density deciduous and coniferous
components. The deciduous portions were composed mainly of greem ash with
fewer numbers of red maple, yellow birch znd 4mericzn elm; the coniferous
component consisted primarily of hemlock with lesser numbers of black
spruce. This wetland system was surrounded by mixed upiand forest and
lacked road access. Vegetative structural diversity, edge and life form
y

variability indicated mocderate potential for wildlife hebitat and for
socio-culturel considerations. Potentiel for hervestzble crops was absent.

Wetland M3 was perched on till. It had a low nearly flat area
which collected surf;ce water and stored it inm orgenic wetland soils. Water
passed slowly through this wetland and was discharged intermittently down-
stream to wetland ¥2, a small streamside wetland. The wetland cccurred at
the top of the watershed and had a low water budget. Overzll this wetland

hzd moderate hydrologic velue, supporting the hydrolegy of wetlands M2 and

M1, end ultimately contributing to Hemlock Creek.
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Wetlands of Special Interest - Area 40

Wetlands of special interest in and near Area 40 are presented

in Figure 6.1-2.

Wetlands D4, D3, D2 and D1 - Wetlands D4, D3, and D2 were a

series of wetlands that flowed into wetland D1. Weéland D4 was a dense
wooded swamp containing both de;iduous and coniferous components. The

tree layer was dominated by white cedar, black spruce, red maple and
American elm and the shrub layer by speckled alder and Labrador tea.
Wetland D3 was a moderately dense deciduous swamp with green ash and

poplar in the tree layer and gooseberry and mountain holly in the shrub
layer. Wetland D2, 2 narrow streamside wetleand, connected wetlands D4 and
D1. It contezined a2 narrow vegetated zone of low density basswood, American

elm znd red maple with willow and white trillium (Trillium grandiflorum)

present in the shrub and herb layers, respectively. Wetland D1 consisted
primarily of mixed deciduous and coniferous swamp with a small area of
shrub swamp. American elm, balsam fir, white cedar aznd red mzple were
predominant in the tree layer and spéckled alder was the most common
component in the shrub swamp. This system of wetlands was surrounded by
mixed upland forest and was isolated except for road access to wetland DI1.
In wetlands D1 and DA, life form variability, edge and structural diversity
provided favorable wildlife hebitat and opportunities for many socio-
cultural uses. Wetlands D2 aznd D3 were ranked lower mainly because of poor
vegetative structure and, in the case of D2, being a streamside wetland.
Vetlands D1 and D2 occurred primarily on stratified sand and

gravel and wetlands D3 and D4 on glacial till. They formed a series of
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wetlands in valleys on semi-closed basins. Wetland D4 was a large, densely
vegetated wetland which contained organic soils. It stored water and
slowly released it downstream to wetland D2. Wetland D2 contained a
rapidly flowing intermittent stream and connected wetlands D4 and DI1.
Wetland D3 was smaller in area than D4 and was connected to D4 by a small
ephemeral stream. As a hydrologic sy;tem, these wetlands had moderate to

high hydrologic value.

Wetland D4A - Wetland D4A was a small (.74 ha [1.87 acres])
deciduous swamp with a dense tree layer consisting of green ash, red maple
and poplar, and a shrub layer dominated by speckled alder. Prominent
species in the herbaceous layer included wool-grass and blue-joint grass.
This wetland was isolated in zn upland hardwood forest. The condition of
the edge, vegetative life forms and structure provided low to moderate
potential for Qildlife hebitat and for the socio-cultural considerations,
and there weas no crop potential.

Wetland D4A was located on glacial till in a linear, slight
depression where surface water collects. It had no inlet or outlet and

was of little hydrologic value.

Vetland D5 - Wetland D5 was a small (<.40 ha [<1 acre])
dense bog which contéined a floating mat of vegetation dominated by leather-
leaf and sphagnum, with willow znd cranberry zlso abundant. Cattail
occurred in patches where shrub growth was low in density. Wetland D5 was
surrounded by a mixed upland forest, and was not accessible by road.

There was no known crop value, and the characteristics of vegetation in
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the wetland provided minimal wildlife hatitat and socio-cultural opportu-
nities. |

Wetland D5 occurred in a kettle hole formed in stratified sand
and gravel. It had no inlet or outlet and occurred . in a small watershed.

It was not part of a riparian system and had low hydrologic value.

Wetland D8 - Wetlznd D8 was a small (<.40 ha [<1 acre]l),

low density deciduous swamp with a small coniferous component. In the
deciduous portion the tree layer was dominated by green ash and fed maple,
whereas balseam fir and black spruce were predominant in the coniferous
component. In the shrub lazyer, mountain holly was most common. This
wetland was surrounded by an upland hardwood forest, and was inaccessible
by rcad. Its small size, poor vegetative structure and life form vari-
ability provided limited wildlife habitat and socio-cultural opportunities.
There was no known crop value. )

Wetland D8 was located in a kettle hole that occurred in strati-

fied sand and gravel. It had a smell watershed with no outlet or inlet.

The hydrologic functions of this wetland were low.

Wetlands B4, B3 and B2 - Wetlands B4, B3, and E2 were a

connected system that flowed into wetland Bl and out of the study area.
Wetland B4, the largest in the system, was a cense mixed coniferous/
deciduous swamp having a small shrub swamp component. Hemlock, red maple
znd yellow birch deminated the tree lazyer in the mixed swamp and speckled

zlder was most prominent in the shrub swamp. Wetland B3, a streamside

wetland, was a deciducus swamp with a low density tree layer dominated by
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balsam poplar, red maple and basswood and a ground cover of spring beauty

(Claytonia virginiana) and rue-anemone (Anemonella thalictroides). Wetland

B2 was a high density coniferous swamp with a small shrub swamp component.
The wooded swamp was doﬁinated by white cedar, black spruece and hemlock,
and the shrub swamp by speckled alder and mountain holly. Wetland Bl was a
low density narrow, streamside wetland that flowed out of the study area.
The vegetated portion was narrow and red maple and mountain maple (Acer
spicatum) were most prominent in the tree layer with a shrub layer of

hazelnut and red raspberry (Rubus idaeus var. strigosus). This wetland

system was without road access and was surrounded by a mixed upland forest.
There was no known crop potential in any of the wetlands, but in wetlands

B4 and B2 the edge conditions, life form variability and vegetative structuré
provided favorzble wildlife habitat and opportunities for socio-cultural
uses. Wetlands B3 and Bl were less valuzble as wildlife habitat and for
socio-cultural oppértunities because of low vegetative demsity and poor
structure.

This interconnected system of wetlands began with Wetland B4
uhicﬂ occurred in a broad flat basin between hills consiszing of till.
Water flowed into B3 from B4 via a smzll ephemerzl stream. The streem
flowed in a defined channel over till into B2. Wetland B2 was a kettle
hole in stratified sapd and gravel. This riparian system generated enough
surfaece water flow so that Wetland Bl appezred to be a perennial stream.
Wetland B4 was the most important wetland of this system due to its large
size and high soil storzage capgcity. Wetland B2 was similar but smaller in

size. Overall this system had moderate to high hydrologic value.



Wetland B5 - Wetland B5 wes a small (.20 ha [0.5 acre])
coniferous swamp with a high density tree layer dominated by black spruce;
and a shrub layer consisting mainly of gooseberry, mountain maple, Labrador
tea and highbush blueberry. This wetland was isolated in a mixed upland
forest. Structural variability and vegetative density were favorable, but
the importance of this wetland for wildlife habitat znd for socio-cultural
opportunities was moderate because of its small size. There was no known
crop value.

Wetland B5 had no inlet or outlet and was located in a kettle
hole in stratified sand and gravel, similar to wetlands D1, 38, D5, a2nd B2.
Wetland B5 had a small watershed and because it was not part of a2 riparian

system, hydrologic functions were low.

Wetland B8 - Wetlend B8 was a2 small (.20 ha [0.5 acre])
deciduous swamp. Vegetzative density was low in this community and the tree
laver was composed of balsam poplar, red maple and pzper birch. The shrub

layer consisted mainly of shadbush (Ameleanchier lazevis) and mountain holly.

Wegland B8 wes surrounded by an upland hardwocd forest, and was inzaccessible

by road. There was no known crop value. The mejor characteristics of this

wetland, including small size, poor structure and low plant density, were

of limited value as wildlife hebitat or for socio-culturzl considerations.
Wetland B8 was located in a kettle hole in stratified sand and

gravel. It had no inlet or outlet and had a smzll waztershed. It was not

part of a ripazrian system and.had low hydrologic value.
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Wetlands R3, RI1A and Rl - Wetlands R3, R1A and Rl were a
connected system that flowed from Ozk Lake out of the study area. Wetland
R3, the largest and most diverse of the three wetlands, formed the perimeter
of Oak Lake. It was predominantly shallow mafsh, but also contained shrub
swzmp and wooded sweamp components. The marsh was dominated by blue-joint
grass and meadowsweet, whereas the shrub swamp component consisted of a
floating mat of vegetation in the shallower areas dominated by alder and
leztherleaf. Leading dominants in the deciduous swamp were American elm
and red maple. Wetland R1lA was a deciduous swamp with 2 dense overstory of
basswood, red maple, white ash and balsam poplar. The herbaceous layer
consisted mainly of spring beauty. Wetland Rl was a mixed coniferous and
deciduous swamp with a dense tree layer of red maple, yellow birch, green
ash and poplar. This system was surrounded by a mixed upland forest. Edge
conéditions, life form variability and structure provided faverable conditions
for wildlife Habitat and socio-cultural opportunities although there was no
known crop value. Wetland R3 was an important part of the system because
of its class richness and its proximity to Oak Lake.

Ozk Lzke and the fringing wetland, R3, were located in a large
kettle hole. To the'west, the surficial geologic deposits consisted
predominantly df stratified sand and grevel, and to the east, glacial till.
This wetland provided moderate protection of the shoreline from wave and
ice erosion. A man;made channel connected weﬁland R3 to R1A, through a low
mound of sand and gravel. 3Refore the channel was constructed, Ozk Lzke had
no optlet. Wetland R3 connected wetland R5 to Oak Lake.

Wetland R1A occurred in a valley, prebably a melt-water channel,

located on stratified sand and gravel. The northeastern half of this



wetland was broad and nearly flat but its southwestern portion was narrow
and steep. A defined stream channel was evident throughout most of the
wetlznd. This channel discharged into wetland Rl down a steep boulder-

covered slope and appeared to be ephemeral. Wetland Rl was the southern

. end of a much larger wetland most of which was outside the study area. It

was a broad slightly sloping valley which received runoff and water from
R1A. Two small kettle holes occurred in the wetland where surface water
occurred most of the year. This riparian system of wetlands had moderate to

high value for hydrologic functionms.

Wetlands of Svecial Interest — Access Road Corridor

Wetlands of special interest in and near the proposed access road

corridor are presented in Figure 6.1-3. (R8 not shown; see Figure 4.3-1.)

Wetland R8 - Wetland R8 was a shrub swaﬁp dominated by a
dense stand of speckled ealder, with willow, leatherleaf znd mountain holly
also zbundant. The herbaceous lazver consisted primarily of wool-grzss and
sedge. This wetland was surrounded by upland herdwood forest, and road
zccess was nearby. Edge characteristics and vegetative structure of this
wetland provided wildlife habitat and socio-cultural opportunities, zalthough
there was no known crop potentizl.

Wetland R8, an irregulerly shzped depression in till, was a
perched water table wetland. It had a small watershed and a low water
budget. There was no inlet or outlet. Wetland R8 wzs not part of a

riparian system and had low hycdrologic value.
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Wetland W1 - Wetland W1l was part of a dense coniferous
swanp that bordered Swamp Creek and which continued beyond the study
area boundary. The predominant tree species were balsam fir, white

cedar and black spruce,.and in the shrub layer speckled alder znd bush

. honeysuckle (Diervilla lonicera) were most common. This wetland lacked

road access and was bordered by mixed upland forest. Vegetative structure,
the amount of edge and life form variaBility within this wetland coupled
with its connection to Swamp Creek provided favorzble wildlife habitat

and sqcio—cultural opportunities, with the exception of known crop
potential.

Wetland W1 occurred in a melt-water chznnel cut into stratified
sand and gravel. It was a water table wetland discharging into Swamp
Creek. The north side of the wetlznd zbutied z kame delta while the south
side abutted outwash sand and gravel. This wetlend was a smell part of the
Swamp Creek wetlend system and was narrower with a slightly steeper gradient
to Swamp Creek than the segrments located further upstream or downstream.

Wetland W1 had high hydrologic value.

Wetland W2 - Wetland W2 was part of a dense coniferous swamp
in close proximity to Swamp Creek which continued beyond the study area and

contazined a shrub swamp component. The tree layer in the swamp was character-

- ized by white cedar, black spruce and balsam fir and the dominant shrub was

gooseberry. Speckled alder was the most prominent component of the shrub

swamp and marsh marigold (Celtha palustris), cleavers bedstraw (Gslium sp.)

and meadow rue (Thalictrum pclvgamum) were predominant in the ground laver.

Wetland W2 was berdered by mixed uvpland forest and was not accessible by
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road. There was no known crop value. The vegetative characteristics of
this wetland provided good wildlife habitat and opportunities for socio-
cultural uses.

Wetland W2 was‘contiguous with wetlands adjacent to Swamp Creek
downsfream from wetland W1. This wetland occupied a broad flat valley and
was surrounded and underlain by stratified sand and gravel deposits.
Organic peat soils averaged 1.37 m (4.5 feet) deep in the wetland. Two
small streams, which appeared to be perennial, flowed through the wetland
toward Swamp Creek. This wetland-was a water table wetland and part of a
regional discharge area. Wetland W2 was important in maintazining the
hydrologic functions of the Swamp Creek wetlands.

Wetlands of Specizl Interest - Rzilroad Corridor

Wetlands of specizl interest in and near the proposed rzilroad

spurline corridor are presented in Figure 6.1-4.

Wetlands Tl, T2 aznd T3 - Wetlands Tl, T2 and T3 were located

7/

in the railroad corridor near County Road Q. They were not connected and
each was <.80 ha.(<2 acres) in size. Wetlend Tl was a bog with a tree
leyer of temerack and black spruce, and a shrub layer of leatherleaf 2and
Labrador tea. Wetland T2, the most diverse of the three, was a dense shrub
swamp with an associzted bog which occupied appreximately one-third of the
tétal area. The predominent shrub species were willow, Labrador tea,
leathe%leaf, highbush blueberry.and black spruce. The herbaceous layer was

mazinly blue-joint grass, and the wetland surface was vegetated by patches
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of sphagnum. Wetland T3 was a small (.1 ha [0.25 acre]) dense shrub swamp
of willow and leatherleaf, with an herbaceous cover of wool-grass. There

was no known crop potential for any of these wetlands. Vegetative density,

structure and life form variability in wetland T2 provided moderate wildlife

habitat and socio-cultural opportunities. These characteristics were less
evident in wetlands Tl and T3 which were surrounded by both open fields and
uplénd hardwood and mixed forest.

Wetlands Tl, T2 and T3 were located in kettle holes in outwash

stratified sand and gravel and each was a water table wetlzand. None of the

wetlands had inlets or outlets nor were they part of a riparian system.

They had little value for hydrologic functions.

Wetland T4 - This wetland was a moderately dense coniferous
swemp with an associated shrub swemp component that continued outside the
study area. White cedar, balsazm fir and black spruce were most prominent

in the tree layer of the swamp and goldthreazd (Coptis groenlandica) and

sphegnum occurred in the ground layer. The shrub swamp component was
dominated by speckled alder with a ground cover of marsh marigold. This
wetland was surrounded by mixed upland forest and lacked road access. The
variety of plant species and life forms, amount of edge, and proximity to
Swemp Creek were favorable conditions that provided wilélife habitat znd
socio-cultural opportunities, although known crop potential was lacking.
Swamp Creek flowed through this wetland and two small creeks
flowed south through the northern porticn of the wetland into Swamp Creek.
Wetlend T4 occurred in a location where two southward flowing melt-water

chennels ceonverged and is just downstreem frem the confluence of Eemlock
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Creek and Swamp Creek. Organic deposits were approximately 1.21 m (4 feet)
deep throughout the wetland. This wetland was a water table wetland.
Because of its association with the Swamp Creek wetland system, wetland T4

had high hydrologic value.

Wetland 01 - Wetland Ol was a2 large wetland that drained -
into Swamp Creek. This wetland was a coniferous swamp with a dense tree
layer of balsam fir, black spruce and white cedar, &nd a ground cover of
goldthread and sphagnum. Wetland Ol was surrounded by mixed upland forest
and was isolated. Vegetative structure and low life form variability
provided minimal wildlife habitat; however, this wetland's large size
enhanced its habitat quality. Overzll, wetland Ol provided moderate
wildlife habitat znd socio-culturzl opportunities, and there was no known
crop potential.

This large, flat wetland, a major portion of which occurred

outside the study area, eventually discharged to Swamp Creek. Ephemeral

flow from wetland 03 was the only source of incoming surface water to wetland

0l. The large size anéd flat physiographic features of this wetland, plus

its connection to Swamp Creek, provided moderate to high hydrologic wvalue.

Wetlend Fl3 - Wetland Fl3 weas a dense, isclated coniferous
swamp zpproximately .40 ha (1 acre) in size. The tree layer was composed
of white cedar, black spruce and bealsam fir, and the shrub layer was

dominated by sheep laurel (Kzlmia angustifoliz). This wetland was sur-

rounded by a mixed upland forest. Despite its relatively small size, life
form veriebility and vegetative structurzl diversity provided good wildlife
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habitat and socio-cultural opportunities, although there was no known crop
potential.

This small wetland was located in a kettle hole in stratified
sand and gravel which gives rise to a potential recharge value, but the
small size and perched water table condition of the wetland reduced this
recharge value. The wetland had neither an inlet nor outlet and was not

part of a riparian system, which resulted in a low watershed value.

Wetland F114 - Wetland F11l4 was a small (<.12 ha [<0.3

acre]) unconnected, low density shallow marsh. Sedges and sphagnum were

most prominent, with scattered red maple saplings, imerican elm, willow and

black spruce also present. This wetland was accessible by road and surrounded

by both open zreas and upland hardwood forest. Although small, the presence

cf open weter in this wetland znd the surrounding vegetative types provided
wildlife habitat aﬁd socio-cultural opportunities. There was no known crop
potential.

Hydrolegically, wetland F114 was not part of a riparian system
and had no inlet or outlet. It was a kettle hole in stratified sznd znd
gravel; consequently, it had no velue in supporting downstream hydrologic

systems and very little watershed value.

Wetlands of Special Interest - Mine/Mill Site

Wetlands of special interest associated with the Mine/Mill site

are presented in Figure 6.1-5. "
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Wetland P2 - Wetland P2 was one of three wetlands (including

Pl and W1) in a connected system that flowed into Swamp Creek. Wetland P2
was part of a coniferous swamp that continued outside the study area and
had a dense tree layer of black spruce, white cedaf, balsam fir, red maple
and poplar, and a shrub layer dominated by gooseberry. This wetland
lacked access and was surrounded by a mixed upland forest. Although there
was no known crop potential, the vegetative structure and life form varia-
bility provided moderate wildlife habitat and other socio-cultural opportu-
nities.

This large wetland is the headwaters of the wetland system (Pl
and P2) that flows northward to Swamp Creek. Wetland P2 supports the
hydrology of Pl and contributes to Wl. It had no inlet and was part of a

riparian system with a moderate watershed value.

Wetland F11 - Wetland Fll was connected with wetland F10,
which flowed into Little Sand Lzke, by means of an undefined channel. Like

wetland F10, this wetland was also a dense coniferous swamp and had a2 tree

/7

lzayer of black spruce, bzlsam fir and white cedar. The shrub layer contained

sheep laurel and the ground cover consisted of bunchberry (Cornus cenadensis),

sphagnum and twinflower (Linnzea borealis). Wetland Fll was surrounded by

mixed upland forest .and wes accessible by road. The vegetative character-
istics of wetland Fll were similar to those in wetland F10; however, F1l0
‘provided better wildlife habitat because it bordered Little Sand Lake and

was not accessible by road. There was no known crop potential in wetland

Fi1l.
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Wetland F1l was intermediate in the watershed of wetlands F10
and F11 leading to Little Sand Lake. The wetland had an outlet through a
road culvert which flows southward to wetland F10 and eventually to Little

Sand Lake. It was part of a riparian system and had moderate watershed

‘value.

6.1.2 OQuantitative Field Inventory

In the following subsections, the results of the quantitative
investigations are discussed for vegetation, herpetofauna, azvifzuna and

mammals, in wetlands representative of each of five wetland types in the

study area. Wetlands that may be directly affected by project activities

were included in these studies. These wetlands end the transects where
the stucies were performed are shown in Teble 3.5-2 and Figure 4.4-1.
Results of the investigations of threatened and endangered plants and

wildlife in 127 wetlands in the study area are also presented.

6.1.2.1 Vegetztion - Vegetation in the major wetland types of

the study area was representative of the regional wetland types of northern

‘isconsin. These types included aquatic bed, shallow marsh, shrub swamp,

bog, ceciduous swamp znd coniferous swamp. The black spruce/tamarack conifer-

ous swamp was the mOSt COWRON wetland type in the study area and was

represented by many large wetlands; the largest contiguous zareas of this

type occurred azlong Swamp Creek. Green ash/aspen cdeciduous swamps also

were '‘common, but many were small (<.40 ha [<1 acre)) and scattered through-

out the uplands. Shallow marsh, shrub swemp and bog were less comzon, but
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there was a sufficient number of each type to select representative areas
for quantitative sampling.

In the following discussion, data are presented from each of the
wetland communities saméied. Vegetation transect data were combined to
facilitate the discussion, and data for individual community tramsects are

presented in Appendix J, Tables J-1 through J-16.

Sedge/Blue-Joint Grass Shallow Marsh - Marshes in the study
area were dominated by dense extensive patches of sedges (59 percent |
cover), and blue-joint grass (28 percent cover) (Table 6.1-2). A marsh
with this composition conforms to the southern sedge meadow or the wet
preirie described by Curtis (1958). 1In addition to the dominants, smaller
proportions (<1 percent) of other marsh emergents were found including
steeplebush, wool-grass, manna grass, and goldenrod (Sclidago sp.).
Sphagnum formedvbroken patches at the soil surface, with a cover of 27
percent. Plant species richness in these marshes (eight species) was

lower than in the-other wetland types sampled.

Alder Shrub Swemp - The shrub swamp communities were dominated

by dense multiplé—stemmed speckled elder, which had an importance value of
';67 (Table 6.1-3). Based on Curtis' descriptions of Wisconsin shrub
swamps (Curtis, 1959), zlder was frequently the predominant species. Red
mzple saplings were secondary in importance (importance value .24), with
fever numbers of mountain holly (importance value .22), and yellow birch
(impo%;ance value .16). There were 15 other species of shrubs sczattered

throughout this type with importance values of .10 or less (Table 6.1-3).
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Table 6.1-2.

Summary of phytosociological charazcteristics of three
marsh comnunities (Transects 6,

7 2nd 15;

in the study zareaz.

15 plots sampled)

Cw .
for the herb lezyer the importan

ce value eguzls relztive frequency.

" BTROTNT
. NUMEER OF SOCIABILITY "MEAR RELATIVE IMPORTANCE-
ShECIEL POINTS A B c D B COVER FREOUZRCY VALTUE
E£EZRB LAYER
Sedges (Carex sp.) 12 - -+ 12 - - 52.00 .&00 .£00
3lue-joint grass 7 - 2 5 - - 7.67 .233 S
SphzgnuT mOSS 6 - - - & 2 26.67 .200 .200
Steespiebush 1 = 1 - - - 0.23 .0z3 .033
Yool-greass & i - - - - C.03 033 .033
Mznna grass b 1. - - - - 0.03 .033 033
Gelcéenrod il 1 - - - - 0.03 £33 .033
Wild Strzwberry 14 - 1 - - - 0.03 .033 . 033
TOTAL 30 .598 ccg
Bccientific pames zre listed in Appendix J.
bSoc bility conditions are: A - selitsry, growing singly
B - growing in szzll groups of z few individuzls
C - large group of many individuzls; szz21l
sczttered pztiches
D - patches or z broken mat
E - extensive mzt 2lmost completely coverimg
entire plot



Table 6.1-3. Summary of phytosociological characteristics of three shrub
swamp communities (Transects 3, 11 and 13; 13 plots sampled)
in the study zarea. '

PERCINT

SOCIeBILI T‘ib

2 NIMEEIR OF NUMZEEIR OF PEEN RELATIVE REIATIVE  nveoRiance©
EPELIZS ‘ POINTS ETEMS A B C D E COVEIR  DENSITY TREQUINRCY VALUZ

SERUB LAYEIR

Speckled zider

< LLld .08 .062
falL) .01l -G48 .058
vy L0231 -024 . 045

Ezlsaz £d
Bexb's willow
Lzrge cranberry

138 1 7 °'- - = 27.%58 JLEL -190 674
fed =ezple 28 L& 2 - - - i3 .102 263 255
Younzzic holly Lg -2 - - - 62 L1688 .G4B J216
Yellow birch kil 2 3 = = = -1 .G3g el 158
Greez ash e 3 = = = = .5 .03 071 .03
Willew 21 = = = .£5 .025 i syt .D%o
Ziphbush bluebercy 1 o T .38 .0L2 .024 . 086
Erazbtle T e o owm ow

2

.D24 L0453
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Gooseberry - = == «45 .011 .02& .035
Peoplar 1 - - = .38 . 007 .024 031
Red raspberry l = = = - i . 007 .024 .031
Zlack spTuce l «» - = = 23 .004 .0Z4 . D28
Zezred hzzelout 1l - = = = ] . 004 .024 .02B
Wicterberzy i = = = = .15 .COs .G24 .028
Moumtain maple 1l - = = = % .00s . D24 .028
Mountzir zsh I - = = = .03 . 004 .024 .C28

i~
N

T0IAL 285 100.4 100.2 200.6

Sphagnus =OSS 12 = = 3 2 ¥ 3 48.23 = L184 AL
Sedges 9 - 23 & - - 10.€2 - .145 L1435
Bive-jeing grass 5 - 1 2 2 - - 6.5€ - .08 .08
Viple: 4 - 1 3 = = = 3.32 - 085 .0¢5
Czzafe mexvflover & - 30 - - - 1.0¢ - .C85 .CES
Mzresh bedstraw & - i - = = - 0.25 - < DES . 083
e 3 - 3 = = = - 0.351 - .0LB .DiE
i 3 = 3 = = = - 0.2 - . DL& .0L8
2 - 11 - - - 0.42 - .032 .032
2 - 2 = - = = Q.08 - 2052 - 0323
z - 2 - - - 0.DE - .032 .032
pl - - -1 - - 2581 - .01¢ .06
1 - - 1 - = = 0.38 - .08 -0Y&
i - A 0.23 - .Ci6 .06
1 - T 0.3 - .06 . 016
1 - 1 = = = = 0.25 - L0186 .016
1 - 1 = = = = 0.04 - .0 .06
3 - 1 - - - - 0.C4 - . 016 <18
1 - 1 = = = = C.C - 026 DL
1 - 1 = = - = 0.04 - 55 3 <016
1 - ] - - - - G. 04 - .016 L016
1 - 1 - - - - 0.0t - .0lE 3OS
Z - 1 - - = = 0.04 - .0ivo .Clé
62 « 209 L9692

2 s ; i i
Scientific rnames zve listec in Appendix J.
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o
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[
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[ . e = ey s i
Tor the shrub laver the i=porzance velue equals the toral of
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The herb layer was generally sparse, most of the species (with
the exception of sphagnum and sedges) having less than.7 percent cover
except in openings (Tzble 6.1-3). Large patches of sphagnum provided 49Q
percent cover at the ground surface. Sedges and blﬁe—joint grass were
- vredominant (importance values .14 and .08, respectively). Twanty ot=er

spe~ies, including violet (Viola sp.), Canada mayflower (Maianthemum

canadense), and marsh bedstraw (Galium palustre), occurred in lesser
numbers and had importance values of .06 or less. Species richness in the
shrub swamp (42 species) was higher than in all other wetlznd types sampled
except the deciduous swamp, but evenness was low due to the predominance

of alder.

Green Ash/Aspen Deciduous Swamp - The deciduous swamps in

the study area were characteristic of the wet southern hardwoods znd wet-
mesic southern hardwoods described by Curtis (1659). This wetland community
consisted of a closed canopy ranging in height from 9.14 to 15.2 m (30 to
50 feet). The dominant species were green ash with an importence value of
.69, quzking espen (importance value .56), American elm (importance valug
.54) 2nd red maple (iiportance value .54) (Teble 6.1-4). Scattered in
lower numbers throughout the tree layer with importance values <.10 were
other tree species including balsam fir, yellow birch and peper dbirch.
Species in'the shrub lazyer were typicelly low in density with a
cover of less than © percent. Dominent species included speckled zlder
(importance vealue .36) and saplings of some overstory species such as
greeﬁ zsh (importance value .24) andé red maple (importance value .23).

Fourteen other species occurred as scattered individuals throughout this
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Table 6.1-4. Summary of phytosociological characteristics of three
deciduous swzmp communities (Tramsects 1, 5 and 12; 15
plots sampled) in the study area.

cinory cLasst

\ MIMN RILATIVE RTLATIVE IMPORIANCES
SPECIES € CD $D &  COVER RiNCE FRIGUENCY Viluz

TREE LAYER

Creern ash 15

1% 0 11 % o - .15 L2867 t.228 .£83
Quakipg 2sped A 1 2 [ 1 2 - LE3% LiE3 2143 563
imerican elz € £ 2 4 2 1 - 15 250 .200 JBLL
Red mepl 2 12 3 7 &0 - L1843 L2000 .200 <543
Bur oak € & c 5 I 0 - 136 .100 -DB$ -32%
Eelean Zir 2 2 0 2 0 0 - .Gzt 033 -02s k-]
Eezlock b1 1 c o 0 - -Dag 017 . 028 - Dbt5
Yellow tirch b 1 o 1 o 0 - cie .017 .L2¢ . D3
Faper tirch 1 1 ‘e 1 0 0 - 016 L0157 -0z¢ - 0£2
Sugar msple 1 | 0o 0 1 0 - o0& L0317 028 . 0358
TCTAL -1 58 95.¢ 100.1 100.2 300.2
soczazzLimy®
+& E CDEL =
SHRUE LAYER
Crechklied zlcder 3 ié 1 & - - - E.ED - 266 233 358
Greez &sh 3 16 6 = = = = 0.¢7 - 2102 <136 .23k
Red mzple 3 17 L2 - - - 2.13 - 081 -a25 w2 ET
Pezlar 4 13 b = = = - €.:z - .07 .08 261
Hountzin helly 2 16 - 2 - - = 2.00 - N L3 .14
Red razspoerTy & e L - - - - 0.22 - L E .08l .13t
winterberry 1 1B I e = - - 222 - 056 023 .18
Azerticar elo 2 1) 2 - = - - c.i0 - .DEE .DLt A0
beakred hezelovt 2 3 s = = - c.70 - .03 .05 . D&E
Tlack TespberTy z L 2 - - - - c.2c - .02 LR D6k
Eleck cherry 5 g 3 1 3 - = = .23 - .0 el D82
Cocseberry 2 3 P c.c? - .Cié€ .03 .DE1
Suger mavle b & 1 = = = = ©.03 - wE2 7 WDL3 -030
Eush heneysuckle b] 2 61 - - - 0.03 - .02} D023 032
Meuntziz &sh a & 1 = = = = Gl - G2 <DZ3 D34
Yhite zsh b it 1 = = - = C.20 - .005 .D23 -C2E
Lassvool 1 1 N c.20 - .0C3 .Dp22 .28
TOZTAL L3 180 6.3 oo .l ASE.7
EERE LAYER
Secpe 13 - -0 3 - - .80 - -
Sprazgnus pess L3 - ~ = & 3 - 136.87 - -
Cenecs mzyilever s - £ 3 - - = 2010 - -
Eugleveeld 5 - P 2 = = - D.E3 - -
Viciets & - i = - = 0.30 - -
Grasses - - - & - - - Q.52 - -
Jevelweed 3 - I = - - C.20 - -
Iris 3 - é 3 - - - c.:7 - -
Starflover 3 - e = - - c.ic - -
Ciintenis 3 = 21 - - - -.20 - -
Geidrhresd 3 - P e = - . .20 = -
Bersezall 3 - 2 - - - - G. 3% - -
Eunchberry 2 - § o= - - B, 35 - -
frinvlese shieldlesn 2 = 2 = = - - .07 - -
Elue-feint 2 2 1 - 1 - - g.on - =
Spring beavry b1 - = 1 = = = 0533 - -
Tristle 1 - l - - - - b ok - -
Harsh beletrev 1 - 1 = = = = 6.5 - -
Smizming cludmoss £l L =1 = = = G.53 - -
Voocrush 1 - - =1 = - 0.03 - -
Bracken 1 ol ior = ow C.c3 - -
Dutchzan's breeches 1 - =1 - - - C.27 - -
TOTAL 7 100, ¢ Tho. ¢
"Scienzifc rzzer zre ligred in Lppencin J.
Cancpy classes: Dmceminant, CDecoceminent, SD=puddcrinant, S=surpressed.

c!:r the tree Jzyer the izypertance vilue ecuals the teiel ¢
censity and relative frecuency; fcr the shrub Jever the

cf relative censity and relative frecuency; for the her
relative frequency.

(4

Sccsasl

Telzrive deminance, relative
criznte vilue eGuals the terel
T leyer the izpertance value eguils

lity cendizions are cescrided in Tadle €,.1-1,



layer with importance values of .16 or less including mountain holly,
winterberry, gooseberry and bush honeysuckle.
Most plants in the herb layer were low in density (<8 percent

cover) and primarily consisted of sedges (importance value .18) and Canada

. mayflower (importance value .12). Less common wetland herbs such as blue-

joint grass, jewelweed, and goldthread were scattered throughout the
ground layer; sphagnum was present in scattered patches at the ground
surface providing 17 percent cover. Plant species richness in the deciduous

swanp (44 species) was higher than in all other wetland types sampled.

Leztherleaf Bog - Bogs in the study area were characterized

by a floating mat of sphagnum and dense, anastomosing roots of heath

plants. The most prevalent shrubs were leatherlezf (importance value

.81) and Labrzdor tea (importance velue .22), which formed a dense continuous
mat (Tzble 6.1-5). The predominance of heath species is typical of the
species composition of Wisconsin bog communities as described by Curtis
(1659). Other shrubs in this layer inclucded large cranberry (importance
value .30) and bog laurel (importance value .20), which also were part of

the bog mat. Bog rosemary (4ndromeda glauccohvlla), sepling tamarack,

black spruce and willow were less common and had importénce vzlues of .12
or less.

The herb layer contained patphes of sedges (importance value
.34) and scattered pitcher plant, cottongrass and clintonia (Clintonia
borealis), the latter three species having importance values of .07 or
less?_ Large patches of sphsgﬁum provided an almost continuous cover (94

percent) at the ground surface. Plant species richness in the bog communi-
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Tablie 6.1-5:

Sunmmary of phytosociological
communities (Transects 4, 10
in the study area.

characteristics of three bog
and 14; 14 plots sampled)

b FERCEWT
IABI 4 . = - "
" NUMEER OF NUMEER OF e MEEN RELATIVE RELATIVE IEPDRTABCEC
SPECIES POIRTS STEMS A 32 C D Tt COVER DERSITY FRIQUERCY VALUE .
{
SERUB LAYER !
leztherleaf 14 1015 3110 - - 30.93 .576 238 .80® :
Large cranberry 11 209 110 -~ = = 2,89 J11¢ 183 .302
Labrador tez 3 300 - = 3 - - 12.86 .170 .050 .222 !
Bog laurel b 93 ¢ - = - = 2.57 .053 150 =203 t
Sog rosemary 5 73 4 - 1 - - 1.75 .04l 083 J124 {
Tamarack 6 25 5 1 - - - 6.36 .014 .100 34
Tlzck spruce 5 i5 5 = = - = 6.07 .009 .083 .082
Righbush tluebersy 4 26 2 2 -~ - - 1.68  .015 067 .D82 f
Willow 2 6 2 - - = = 0.07 .003 .033 .D26 H
Pzper birch 1 1 1 - - - - 0.3¢ .001 .017 .D18B >
TOTAL 60 1762 100.1 99.9 200.2
EERE LAYE
Sphagrnum DOSS 14 - - - ° 93.71 - LG4B3 .ZE3
Secges (Carex spp.) 10 - - 4 1E.61 - <345 L3435
Pitcher plast 2 - 2 - - - 0.07 - .0eo .OE® :
Cctton grass 2 - 2 - - - = 0.07 - . 068 . 068 !
Clintecniz 3 - l = =« = = C.04 - .034 D54
TOTAL 29 100 100
Eccientific nemes zre listed inm Appendix J.

Scciszility conditions

zre described ipn Table 6.1-2.

[ 3 7 i -
Tor the shreb laver, the importence value equals the totzl ¢
znd relative Zfreouency.

relative density



-

ties (15 species) was lower than in all other wetland types sampled except

marsh because of the predominance of a few species in both layers.

Black Spruce/Tamarack Coniferous Swamp - The comiferous

swamps in the study area were composed of a 9.1 to 12.2 m (30 to 40 foot)
canopy which ranged from irregular and broken to closed. The dominant

.
species were tamarack (importance vaiue 1.19) and black spruce (dimportance
value 1.10) (Table 6.1-6). On_the basis of species composition, this type
conforms closely with Curtis' wet northern forest classificatiom (Curtis,
1959). Species of secondary importance included hemlock, balsam fir,
white cedar and various hardwoods having importance values <.32.

Plants in the shrub leyer had a cover of 12 percent er less, and
were composed of large patches of lebrador tea (importance value .49) with
lower proportions of leatherleaf (importance velue .20), and large cranberry
(importance value .23). Mountein holly, highbush blueberry, winterberry
and black spruce were scattered throughout the shrub layer and had importance
values of .21 or less.

v The ground surface was covered by large patches of sphagnum (65
percent cover) which supported a scattered, low density (<6 percent)

ground layer of Canacda mayflower, cinnamon fern (Osmunda cinnamomea),

sedge, goldthread and bunchberry. Plant species richness in the coniferous
swamp (30 species) was intermediate between the marsh end bog communities
with 8 and 15 species, respectively, and the shrub swazp and deciduous

swanp communities with 42 and 44 species, respectively.
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Table 6.1-6.

Summary of phytosociological characteristics of four coni-

ferous swamp communities (Transects 2, 16, 17 and 18; 19
plots sampled) in the study area.

b
Canopy claeses:
c ;
For the tree laver the Impertance velve ecuzls the t
cdensity and relztive frequency; for the shrud leyer the
of relative censity and relative frecuency;
relztive Ireguency.

d S s i : @,
Socizdility conditions are ceseribed in Table 6.1-2.

D=dominant, CD=codoz=inant,

ED=egubdeomirneant,

S=suppressed,
Teisiive demisance, re
ortance value equals the total

for the herd laver the Ixportance vaiue eguzls

il
“ET3

PERCENT
NOMBIR OF SUvBIR OF  CNOTY CLASST Tap T omi iTIVE RELATIVE  RELATISE  DEORTANCEC
SFECZZEa D CD SD § COVER  DOMI DINSITY TREQUENCY VALUE :

TRET LAYER
Tazzrack 26 26 5 14 ° 2 - .400 .38 1.187
Black spruce 32 32 2 15 13 2 - LL26 .38< 1.100
Hemiock 3 ¢ - a X 2 - .0ED 128 C.318
Eelsam fir 3 3 - 1 2 - - .010 .077 C.124
Red mzple 2 2 1 - - - .027 .05 0.:24
Wnite cedar 1 1 - 1 - - - .013 G226 0.0E7
Yellow birch 8l b - - = 1 - .013 .0Zé 0.059
TOTAL 1 71 100 99.¢ 1Co 2%¢.2

PO |
SOCIABILITY
4 5 C D

SERUE LAYER
lzbrader tea B 2 3 3 - 12.3 . 381 108 189
Llarge cranberry 5 - &1 - 1.08 166 -06E .234
Mountrein helly o} 71 5 5 - - 1505 076 335 S23%E
Leztherleaf 5 12¢ 2 21 - 3.2 137 . 068 .205
Fightush blueberry & g3 71 - - 2.63 .088 108 186
12 27 0 2 - - 6.58 -029 162 121,
6 30 3 3 - - 0.66 .032 -GEY 113
i L 1 3 - - 5,353 .0L6 054 100
4 il 3 I = = 0.24 .01¢ 054 -G70
3 g 2 1 = - 1.08 .00¢% S =051
Z 3 2 - - - c.05 .002 -0Z7 .030
2 2 i - - - 0.37 .002 027 .02%
1 g 1 - - - 0.37 . 009 014 .023
1 3 = 1 = = 0,31 .C08 .01 017
z i 1 - - - <26 .001 .01 . 015
1 i 1 - - - s -00) 014 .015
1 1 1 - - - .03 001 014 L0135
7t 838 100.5 100.3 Z00.4

EER3 LaYIR
iphagnuxn zoss 15 - = 3 13 €5.26 * 297 257
Cezzece mzyilower ic- g 1 - 0.63 - <158 .156
Cinnazcen fern L a4 - - 0.76 - LR ALY
Se 8 1 & 1 - 5.1¢ - 125 125
G hread 7 L3 - - C.2¢é - .09 .lpg
Eunchberry 5 5 - - = 0.2 - 078 .078
s flowver 2 2 - - - 0.05 - 031 .03
Ivis 1 l - = = .03 - 026 .0l
Golcentod 1 1= - - 0.03 - .016 .06
{rested woodfern 1 1 - - - 0.03 - .Cié 016
Yood sorrel 4l L 0.03 - .016 .016
TOTAL 4 100.1 100.1

dscientific nzzes e liszed in Appendix J.
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6.1.2.2 Herpetofauna

General Survevs - The results of the general surveys for

zmphibians and reptiles in each wetland type are shqwn in Table 6.1-7 (see
page 6.1-59 for results of spotted salamarder surveys. The most commonly
observed species were American.toad, spring peeper, western chorus frog
and‘wood froé. Less commonly observed cpecies included the mink frog,
gray treefrog, green frog, painted turtle and garter snake. Only one
blue-spotted salamander was observed in the study area. Xo leopard frogs
were observed within the study area, however, several were heard calling
from a pond north of Little Sand Lake Road, 457.2 m (1500 feet) west of
the study area boundary.

Marsh habitats serve many amphitian species for zall or part of
their larveal life stage (Vogt, 1981). A breeding congress of American
toads was observed in the marsh ffinging Deep Hole Lzke on May 23, 1981.
Other breeding anurans observecd included spring peepers, western chorus
frogs and green frogs. Painted turtles and the egg masses of the spotted
sazlamander were zlso observed in the marsh surrounding Skunk Lake (F12).
kLquatic bed habitats on and immediately adjacent to the study area provided
hezbitat for western chorus, mink and leopeard frogs.

Shrub swemps, especially those zalong stream ccurses, were utilized
to a lesser degree as breeding areas for zmphibiens. £céult green and wood
frogs, a garter-snake and numerous adult American toads were observed in
shrub swamp communities which are utilized as feeding habitats by these
species.

Mzny of the bogs in the study area were surrounded by "moats™ of

open water, such as the cne surrounding bog Fl6. Herpetofauna observed in
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Table 6.1-7.

Summary of herpetofaunal utilization of wetlands in
the study area, April-June 1981.

WETLAND TYPE

SPECIES

LIFE STAGE

WETLAND LOCATION

Deciduous Swamp

Shrub Swamp

Bog (including
water perimeter)

Conife

L]

ous Swamp

f.

Marsh

Aquetic Bed

Spotted salamander

Blue-spotted salamander

American toad
Spring peeper
Gray treefrog
Wood frog

American toad
Green frog
Wood frog
Garter snake

Spotted salamander
Garter snake
Pzinted turtle
Spring peeper

Wood frog

None

Spetted salamander
imerican toad
Spring peeper
Western chorus frog
Green frog

Pzinted turtle

Western chorus frog
Mink frog
Leopard frog

adult and
egg masses
adult
adult
adult
adult
adult

adult
adult
adult
adult

egg masses
adult
adult
adult
adult

egg masses

adult
adult
adult
adult
adult

adult
adult
adult

F16

F16
Fi5
F15
F15
F15, ¥16

F39, M1
¥39
F39, M1
(Upland Deciduous
Forest)

Fi6
Fi6
Fi6
F16
F16, F28%

Fi2
F12
F1l2, F15
Fl2, F15
F12
F12

Fi2
Ml
Fi2

*Wetland of special interest.

. R N ’ e . . P [ pen e

-

P PRS-, arr—

o anse sy

. -



the bog communities included spring peepers, wood frogs and a painted
turtle. Marshall and Buell (1¢55) reported distinct zones of amphibian
distribution in major vegetational zones surrounding a bog in northwestera

Minnesota. Species reported in this study corroborate the observations

- made in bogs in the study area.

Searches conducted in wetlands Fll and F60, both coniferous
swamps, revealed no reptiles or amphibians. Most of the substrate in
these wetlands was dominated by sphagnum moss and peat which provided poor
habitat for the species that are common in the study area.

Adult wood frogs, spring peepers and gray treefrogs were commonly
observed feeding in the deciduous swamps as well as in the surrounding
uplend deciduous forests. Deciduous swamps are used for breeding early in
the spring by wood frogs and spring peepers, and then later by gray tree-
frogs (Vogt, 1981). Egg masses of both the spotted and blue-spotted
salzmander were zlso observed in this habitat.

In summary, two species of reptiles and 10 species of amphibians

were observed utilizing the wetlands in the stucdy area. The two most

important habitats were marshes and deciduous swamps, each oi which supported

six species. No amphibians or reptiles were observed in coniferous swzmps.

6.1.2.3 Avifzuna - Estimates of species diversity, richness,
equitability and total density are summarized in Teble 6.1-8 for the May
énd June surveys. Density estimztes by individual species zare given in
Tables 6.1-8 &nd 6.1—10. Actuzl numbers of birds observed zlong transects
in egch wetland type are presented in Appendix J, Tables J-17 and J-18.

High values for eny of these four parameters indicate a valuable avian
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Table 6.1-8. Summary of species diversity, richness, equitability, and total bird
density for each of the wetlands surveyed, May-June 1981.

+ WETLAND TYPE

AQUATIC SHun CONIFEROUS DECTDUOUS
BED HARSH SHANP s SWAHP SHAMP
WETLAND: Fi2 Fi) Fl2 ¥19 Ml Fl6 28 reo FlLL ¥57 F15
TRANSECT Mo, = 8 6 9 b ] Il 4 10 2 7 I 5
PARANETERS
HAY
Specles Diveralry (') 2.782 1.0645 2.502 2.157 2.705 2.91) 2.307 2.413 2.127 2.428 L.652
2.658*% 2.8006 2.947 2.512 2,507
Specleys Nichuess 21 7 17 14 18 25 21 17 14 15 10
20 15 32 23 19
Equltabtiity (E) 94 LB45 .88) LB55 936 . 904 748 L0873 . BO6 .897 LT
.Ba7 .890 050 % .801 .851
?\’ ToLal Denslty - 6.49 - 12.235 2).67 15.02 13.81 13.64 19.36 13.20 12.74
— (Birdsfllectare) - 18.01 14.41 16,50 12,97
|
¥l
~ JUNE
Specles Diversivy (URD] 3.019 2.095 3.010 2.3606 2.842 2.044 3.040 2,995 2.905 2.13) 2.152
3.002 J.127 J.ous J.182 2.896
Specles Richness 25 11 8 12 20 11 25 24 23 L7 L
3l 28 31 33 24
Equitabil ity (K) .938 .873 907 .952 949 52 944 L94) 926 905 .898
897 9148 199 9210 911
Total Densliy - 1.34 - 7.04 21.78 .03 16.64 . 7.90 19.15 8.09 6.0L.
(Aicds/llecLave) - Lh.hl 10.733 13.53 7.05
HAY /[ MINE AVERAGE
Specles Dveralty (I") J.198 2.301  3.070 2.0n7 3,169 2,920 2,97) 3,099 2.090 2.923 2.20%
3,177 3,924 3,252 3.146 2.999
Specles Richnesn 34 16 12 21 J0 29 12 i) 19 25 17
36 40 41 41 J2
Equitabiltey (E) 907 L83l .B886 LA76 . 932 A67 A58 02 58 + 908 778
06 901 H76 JB67 65
Avernpe Densily - n.92 - 9.69 12,13 9.52 15.22 .77 19.26 10.65 9.8
(Wirdafticetnre) - 16,21 12,36 15.02 10.01

AViluen ghown between columng are a mean for that parameter based on combined dotn [or Lhose Lwo Lransects. ,

A% ST ST = Rt e 2= o o a1 - kR E— - S — irn ¢ ey mam b o Lt —— pa— — fremmertandn
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Table 6.1-9.

Densities of birds in number per acre (.404 ha) observed

along transects in five wetland communities in May 1981.
listening post stations are not included.

Densities from

WETLAND TYPE

DECIDUQUS SWAME SHERUB SWaAMP CONIFEROUS SWAMP 306 MARSH
SPECIES TRANSECT XNO: 1 5 3 11 2 7 4 10 [
Cczmon loon 0089 - - - - - - - -
hmerican bittern & - - 5.LL5 - - - - -
Mallard - - - - - - 168 1.105 -
Black duck - - - - - - - 124 -
Cooper's hawk - - - 1.008 - - - -
Osprey - * - - - - - - -
Ruffed grouse - - 218 - L0435 «0eg - - -
Sclitery saznépiper - 267 - - - - . 042 - -
Belted kingfisher - - 054 197 = - - - -
Common flicker - - - - - - - .048 -
Pileated woodpecker - - - - - - - .036 -
Yellow-bellied sapsucker - - - .290 - - .051 - -
Eziry woocpecker - D36 - 182 L0453 .838 - -
Dewny woodpecker 061 - 109 - .068 * .143 -
Great crested flycatcher - - - - - +182 - 0386 -
Lezast flvcatcher 182 2.149 218 - - - 042 - 1.296
Tree swallow - - - - - 136 - - -
Blue jay 0°1 - L85 054 0c1 .408 .072 <072 2132
Nerthern raven - - - - - - + 621 - -
Avmerican crow - - - - - - 008 - -
Elack-czpped chickzdee 1.363 182 573 1.489  2.647 756 .032 .573 -
Vrite-trezsced nuthateh - - - - i2} - .014 - .158
fed-breasteé nuthzteh - - 136 - .D51 - - -
fzerican robin 13 1.008 .073 - - - .ge2 - .503
Yermit thrush - - - - - 027 007 - -
Veery 605 0L5 871 - 023 - - - -
Ruby-crovned kinglet - - - L5 - - - - -
Elack end vhize varbler .558 - 073 058 1el 681 .0a2 -2E2 -
Golden-vinged warbler - - - - - = 21 -
Kashville werbler =71 - 1.601 .303 363 2,443 357 2E7 -
Elack-throzted blue warbler - - - 068 - - - -
Yeilow rucp wartler - - - - %03 - . 084 .3521 -
Elzck-throated green warbler D€l - - - - - .021 .036 -
Chestnut-sided werbler 030 - - .081 - - - 181 -
Ovenbird 0Ls .05 56 .068 .018 - .206 227 .066
.}:cr:her::_}'a't-e::h:'ush - - - .06%8 - - - -
Red-winged blackiird - 519 109 .218 - - 056 «+573 -
Co==on grzckle - = * - - - - -
trowvn-hezded cowbird - - - - LS54 1.361 - - -
Sczrletr tanager = . * = - - - .08 -
Rese-breasted grosbezk - - 048 - .0ZI3 - . 008 (V18] -
Ivening grosbezk 363 - - .068 .045 182 «25 - -
Purple finch - - - 081 * - .007 048 -
American goldfinch - - - - - 0L2 *
White-threzted sparrow 778 - - - - 1.361 010 282 113
Scng sparrow 05 c0g - .363 3.B08 - .258
Total Density/btirds/acre £.3%4 5.158 A1 2.585 3.52¢ 7.840 6.079 5.521 2.e26
birés/hectare 13.20 12.7&4 12.35 23.67  13.64 1¢.36 15.02 13,81 6.49
*observed but density undetermined.
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Table 6.1-10. Densities of birds in number per acre (.404 hz) observed
‘ along transects in five wetland communities in Jume 1981.
Densities from listening post stations are not imcluded.

WETLAND TYPE

DECIDUOUS SWaeMP SERUE SwWwaMP CORITEROCUS SwWwarP BOG MARSH
SPECIES TRANSECT NO: d 5 3 131 2 7 & io "6
Cormon loon . 024 - - - .012 - - -019 -
Eiack Zduck - - - - - - - - 224
Broad-winged hawk no .807 - - - - - - -
wffed grouse . 807 - - - L4686 - - - -
Yellow-billed cuckoo - - - - - o - - .053
tarred owl - . 040 - - - - - - -
Chizney swift - . 346 073 - - - - -B855 .322
Cozoon flicker - - - 096 .040 - - <318 -
Pileated voodpecker - - .C32 - - - - - -
Yellow-bellied sazpsucker - - - - - 242 465 - -
Eairy woodpecker . 269 - = .590 <242 061 - <478 -
Dowvny woodpecker - - - .091 - - - D38 -
Eastern kingbir - - - .126 - - - =112 -
Grezt crested flvecatcher - .030 - 223 .08B8 .220 - - .066
Yellev-bellied flycatcher - - - - L247 - - -
Least flycatcher - 5S4 - - - - - - .308
Olive-siced flycatcher - - = - - <121 - - -
Blue jay .0L8 .0L8 L187 . 605 .169 .540 - «327 -
foericen erow - - - .DES .030 .G73 - -425 -
Slack-capred chickadee .076 - .087 L4603 - . 789 - -318 -
Red breasted suthatch - - - Npial = - - - -
Gray catbird - - - - . 061 - - - -
Azerican rebin - - 420 - .303 - - -
Ferzit thrush - - 04 - 0es .207 .022 -Do% .038
Veery L38d 186 L49 - - - L3103 - -
Cedar waxwing - - - 840 - - -
Red-eyed vireo #3135 223 407 0%1 12} 349 .164 278 .110
Elzck ané white warbler . 346 - - 279 138 LE54 - -E13 -
Gelden~-winged warbler - - 605 - - - - 2218 -
Tennessee varbler - - - - <055 - - - -
Neshville warbler 230 - - - .536 .622 - 244 -
Yellow rump warbler 1l - - A5G iadl .263 - LAB2 -
zlack-threoated green warbler - .048 - .073 - - .022 - -
Chestnut~sided warbler - - - LLE3 .024 - .043 - -
Ovenbird L043 173 «229 .104 .08 .09 .234 -239 -
Nerchern wveterthrush - # W - L113 - - - -
Yourning warbler - - - 518 - LL54 279 - -
Cemmon vellowthroat - - - . 590 .108 151 - -D4B .283
Cznadas warbler - . - - .030 - - -430 -
Red-winged blackbird L0861 - - - - - - - D&% -
Northern cricle . 346 - “ .052 - - - - -
Cecx=on grackle wd D4 - .121 ot - - - - -
Ercwvn-hezded cowbird L 242 - .182 - .230 - - - -
Scarlet tazmager - - - - - - - -284 -
fese-brezsted grosbezk 161 - 363 - 035 073 ~G19 076 .377
Indigo buatirng . 086 - = - - 0c1 - - -
Furple finch - - - 726 - 182 - . D48 -
Azerican goldfinch - - = = = - 037 - 165
Chipping sparcrow - - - - 048 202 - <239 -
VWhite~throated sparrow - - - = iz 1.077 - L4135 -
Song Sparrow - 067 - - - 308 245 336 1.335
Totzl Density birds/acre 3.277 2.432 2.829 8.E18 2.200 7753 1,633 6.735 2.973
birds/hectzre E.09 6.01 7.04 21.78 P:800 18.) L.03 16.6& 7.34




habitat, since they directly relate to the actual usazge of each wetland
type by birds.

In each of the six wetland types, values for diversity, richness,
equitability and bird dénsity were similar. All wetland types were used
by migrant species during the May census, and by breeding birds during the
June census. The lack of type specificity by breeding birds is common
for communities that vary so widely in the extent of vertical development,
as did the wetland types on the site. Studies of habitat suitability by
Kendeigh (1974) and MacArthur and MacArthur (1961) have shown that land
areas with high folizge-height diversity, such as forested swamps, have
higher avian diversity than areas where vegetation is restricted te only
one lzyer. However, habitats with permanent open water such as marshes
have a higher bird species diversity than these without water (MacArthur,
1264). The size of the wetland zlso influences these parameters. Birds
frequently obtain a2 major porticn of their life cycle requirements from
areas larger than a hectare (several acres) of land. The mzrsh and aquatic
bed transects and listening stations, zlthough chosen to be in the most

representative type available, were within 200 to 400 = (656 to 1312 feet)

h

of other habitat types, notably uplend areas. Thus the species diversity
of these wetlands, and consequently their value, was greatly enhanced by

interspersion of uplend and wetland types. In this respect, these parameters

-more accurately reflect the degree of interspercion of the many relatively

small hzbitats in the study area rather than the characteristics of a
given hebitat type.
Comparisons of the avifaunal cormmunities in the wvarious wetland

types during Mey and June are shown in Tables 6.1-11 and 6.1-12, respec—
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Table 6.1-11.

Similarity index values (upper right-hand corner of table) and number of species
shared in common (lower left-hand corner) for the avifaunal communities in the
Boxed values are for comparing wetlands of the same

wetlands surveyed in May.
classification type.

WETLAND TYPE

Aquatic Coniferous Deciduous
Bed Marsh Shrub Swamp Bog, Swamp Swamp
Wetland No. F12 F15 F12  TF39 M1 F16 F28 F60 F1l F57 F15
Transect No. 8 6 9 3 1Lk 4 10 2 7 1 5
WETLAND TYPE/NO.

Aquatic Bed F12 21 .21 .74 46 41 .57 .52 42 46 .39 <1

Marsh T P15 3 ¥ .33 1.38 W2 LS4 21 25 0B .55 W47
? F12 14 4 i7 .39 .51 .57 .53 .35 45 g .30
o Shrub Swamp F39 8 4 6 14 L 51 w51 .52 .43 .62 .50
ML 8 3 9 7 18 .51 41 .46 Y 49 .36
Bog F16 13 7 12 10 11 25 .61 <53 46 .60 46
F28 11 3 10 9 8 14 21 46 40 .50 .19
Coniferous F60 8 3 6 3 8 11 9 17 + 92 A .30

Bedmn ril 8 2 7 6 7 9 7 8 1 | .48 .17
Deciduous FS57 7 6 7 9 8 12 9 7 7 15 .48
AR F15 3 4 4 5 8 3 4 2 6 10
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Table 6.1-12. Similarity index values (upper right-hand corner of table) and number of species
' shared in common (lower left-hand corner) for the avifaunal communities in Che
wetlands surveyed in June. Boxed values are for comparing wetlands of the same
classification type.

WETLAND TYPE

Aquatic Coniferous Deciduous
Bed Marsh Shrub Swamp Bog Swamp Swamp
Wetland Wo.  T12 F15 F12 F39 M1 F16 r28 F60 F11 F57 FL5
Transect No. . 8 6 9 3 11 4 10 2 7 1L 5
WETLAND TYPE/NO.

Aquatic Bed F12 25 b . Gh .38 .58 .39 .68 .57 .67 .43 .33
o Marsh F15 8 120 41 .35 .19 . 33 .29 .35 .14 .46
E F12 17 8 28 .35 .50 .31 .53 42 .63 A 31
e Shrub Swamp TF39 7 4 7 12 428 b .43 3 .34 .53 s
ML 13 3 i 4 20 .32 .58 .50 .61 .38 32
Bog F16 7 6 6 5 11 28 .29 41 29 46
F28 17 6 14 8 13 5 25 .65 .67 452 .28
Coniferous F60 14 5 11 6 11 5 16 24 .60 49 .23
Swamp F11 16 6 16 6 13 7 16 14 23 | .50 .29
Deciduous F57 9 2 10 8 7 4 11 10 10 17 .29
iR F15 6 5 6 5 5 5 5 4 5 4 11




tively. The similarity indices (range O to 1.0) show which transects
(wetlands) had the most similar spécies lists. Values below 0.5 indicate
dissimilarity for that pair of transects. Values above 0.5 é;d especially
those above 0.6 denote great similarity. These.tables also .present the data
from which the indices were calculated. For exampleé, the data under "Bog"
Fl16 a2nd F28 show that 25 species were recorded in all the replicates of
F16.in May and 21 species in F28., Thése numbers are presented im the
table where the row and column.cross for a given wetland. The nwumber of
species common to both wetlands (14) is given in the lower left hand
corner. The index value (.61) is at the upper right corner. The data for
any two transects can be visualized by drawing a rectangular box around
the columns and rows that include the two transects.

The bird species similarities were not always in agreemmnf with
hzbitat vegetative similarity. The highest value (.74), in fact, occurred
in May between'thé aguatic bed end the mersh listening stations both
loczted at Skunk Lake (F1l2). Proximity to other habitats mey hawve influenced
the transect data as much or more than the wetland type present. Several
wetland types were unusually low in similarity in both May and Jume, as
indicated by values <b.5; these included (1) shrub swamp transects 3 and
11, (2) marsh transects 6 and 9, and (3) ceciduous swamp transects 1 and
5.

The similéfity and diversity indices equate all species equally.
One species is regarded as being as desirable as another, e.g., a2 winter

wren (Troglodvtes troglodvtes) is taken to provide as much numerical

diversity as a robin (Turdus migratorius). Although no parameter shows

one wetland type to be of higher vzlue than another, the species 1lists
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clearly show that certain species of birds occur more often in given
wetland types than in others.

Based on the densities of birds observed along transects (Table
6.1-9), the five most ébundant species found during the May 1981 surveys
in bogs F16 and F28, in decreasing order of abundance, were song sparrow

(Melospiza melodia), mallard (Anas platvrhynchos), hairy woodpecker (Picoides

villosus), red-winged blackbird (Agelaius phoeniceus) and yellow-rumped

warbler (Dendroica coronata). During June, the most common species (Table

6.1-10) were song sparrow, black and white warbler, chimney swift (Chaetura

pelagica), ovenbird and hairy woodpecker. These data are similar to

results presented by landin (1979) and to the list of indicator species

for bogs in the north central United States developed by Andersom (1979).
During the May surveys, the five most abundant species in the

two coniferous swamp zreas surveyed (Fll and r60) were black-capped chickadee,

Reshville warbler (Vermivores ruficappilla), cowbird (Molothrus ater),

bleck and white warbler, and evening grosbezk. In June they were white-
throated sparrow, Nashville warbler, blue jay, black and white warbler,
and-red-eyed vireo.

In the two deciduous swamps (F15 and F57) the most abundant

species in Meay were least flycatcher (Empidonex minimus), black-capped

chickadee, robin, song sparrow and white-throated sparrow, whereas in

June, they were broad-winged hawk (Buteo platvpterus), ruffed grouse,

least flycatcher, northern oriocle (Icterus galbula) and red-eyed vireo.

These results are consistent with habitat preferences noted by Peterson

(1980) for these species.



In the shrub swamp type, surveys were conducted in wetlands F39
and Ml. In the combined May surveys for these two areas, the five most

abundant species were American bittern (Botaurus lentiginosus), black-

capped chickadee, Nashville warbler, veery (Catharus fuscescens) and

ovenbird. 1In June, they were blue jay, evening grosbeak, eastern kingbird

(Tyrannus tyrannus), golden-winged warbler (Vermivora chrvsopterz) and

hairy woodpecker.

Two marsh areas were surveyed, portions of wetlands ¥12 and F15.
In both May and June, the red—winged blackbird and song sparrow were the
most common species observed in F1l2, whereas in F1l5 they were the least
flycatcher and robin in May and song sparrow and least flycatcher in June.
The findings for F15 reflect the influence of the surrounding wooded swamp
habitat. Wetland F1l2 also included an aquatic bed. The five most common
species recorded for this habitat in May were: mallerd, tree swallow

(Iridoprocne bicolor), Kashville warbler, red-winged blackbird, and purple

finch (Carpodacus purpureus); and in June, robin, red-winged blackbird,

ovenbird, great crested flycatcher, and American goldfinch (Carduelis
tristis). These results also reflect the influence of surrounding habitat

on bird species diversity.

6.1.2.4 Mammals - The results of the live trapping surveys of
small and medium-sized mammals are summarized in Tebles 6.1-13 and 6.1-14.
Eleven species were captured in the four wetland types sampled. The
deciéuous swamp type had the greatest species richness with a total of

seven.specles trapped. In the area dominated by mature bur oaks (F15),

white footed mice (Peromyscus leucopus) were the most abundant species
(11.4/ha [28.2/acre]) and éomprised 50 percent of a2ll captures. The

relative abundance of mast (e.g., acorns) probably accounted for the
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I Table 6.1-13. Summary of small and medium-sized mammzl captures (number
caught per 100 trap nights) by wetland habitat type,
l June 1981. Actual number caught is shown in parentheses.
l YZTLAND TYPE
DECITZUOUS CONIFEROUS SERUB
SWAP Swar? sSWRE BOG
YOUNG MATURE MIXED HOMOGEIOUS CREZKSIDE CEZERSIDE ¥aT =QCDED
I- " SPECIES WETLAND: 57 Fi5 Ie0 Fil 28 M 5. F28
Mezsked shrew 1.8Q1) 1(s)] {0) (0) 5.403) 6.2(2) (0) £.3(2)
Shorz-tziled shrew 1.8(1) () (o) 0) (9) (0} {0) o)
l Ezsrera chipmunk 1,6(1) (0) (0) (0) (0) (0} ()] (0)
least chipmunk (0) (0) 1.8(2) (0} (0) (0) {0) ()]
Voodland deer mouse (0) 3.1(1) 7.1(%) {0) 1.8(1) (0) (c) (0)
l Vhite-foored mouse (0) 2.4(3) (0) (0) (0) (0) (0) )
Southern red-backed vele 3.6(2) (0) .14 (0) 1.8(1) (0) (0) 3.1QQ)
Meadow veole (0) (0) $.4(3) (0) (0) 6.3(2} i.80) (0)
Mezcow jucping mouse 5.4(3) 6.3(2) 1.8(1) (0) 1.8(1) £.2(2) (0) (o)
I Woodlané jumping mouse (9 (0) (0) 4.2(1) (0) (0) (m) (o)
Striped skunk (0) (0) (0) (0) 22,5(1) (0 (9) (0)
p
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Table 6.1-14. The relative zbundance in percent of small and medium-
sized mammal species trapped in each of the wetland types,
June 1981. Density in number per hectare (2.47 acres) is
shown in parentheses.

WETLAND TYPE

DECIDUOLS CORITEROUS SHRUB
SWwiMp SWarp Swep 5056
YOUNG MATURE MIXED BOMOGERQUS CREERS1IDE CREZKRSIDE MAT WDOTED
SPECIES WETL_AND: 57 11t F60 Fil F38 M1 Fis F28

Mesked shrew 12.5(+)* (0) (€] (0} 23.5(+) 33.3(4) (D) 57.5(=)
Short-tziled shrew 12.5(+) (0 ) (0) ()} (©) (0) (0)
fzsterrn chipmunk 12.58{+) {0) (0) (0 (0) {0) [€2))] [{Y]
Leest chipmunk (0) ) 7.8(+) (0 (0) 10) {0) {0
wWoodland deer mouse (0) 10.0(+) 30.643.0) (0) 7.7(+) {C) [63)) (0)
Vnite~-foored mouse (0 50.0(21.4) Q) {0) (0) (m m {0)
Sovthern rec-backed vole 25.0(+) (™ 30.6(4.3) (0) 7.7(+) (§6)] {0) 32.0(<)
Meadow vecle (0) (G) 23.3(8.8) (5 (0 33.3{(=)  100.0(+) (0
Mezdow jumping mouse 37.5¢(+) 33.5(4) 7.8(+) ) (c; 7.7(+) 33.3(5.7) o) (0)
Voodland junping pouse - (0) (0) (0) 100.0(+) (0) {0) () (0)
Strined skunk () () (0) (0) 33.6(+) o w) {0

*Present, but insufficient mumber csught to calculate density.
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presence of both the white-footed mouse and woodland deer mouse in that
area, as both are primarily seed eaters. Their absence in the less mature
hardwood swamp (F57) supports this contention. The meadow jumping mouse
was the second most abundant species and was typically czught in areas of
dense herbaceous ground cover, normally at the wetland edge or where
sunlight penetrated to the forest floor. Southern red-backed voles were
common in the young deciduous swamp (FS?) but not in the mature one (Fl5).
Burt (1957) reported that this species prefers Qamp forest floors and
conifer swamps, especizlly where there are decaying logs and stumps.
Their absence from the mature deciduous swamp can be attributed to the
relatively "clean" ground layer and its sezsonal dryness. Both the masked
shrew znd short-tailed shrew were trzpped only in I57. The easterm chip-
munk was observed in the mature deciduous swemp (F15); however, it was
caught only nezr the edge of F57.

Six species were trapped in the two coniferous swamps (¥60 and
Fll). The woodland deer mouse and southern red-backed vole were captured
most frequently and had densities of 3.0 and 4.1/ha (7.4 and 10.1/acre),
respectively. These densities were similar to those reported by Dames and
Moore (19814) in eariier studies of coniferous swamps. Deer mice were
typically caught in the drier portions of the swamp, normally along its

edge. Southern red-backed voles were caught in the wettest portions of

the interior of the.swamp. The least chipmunk (Eutemies minimus) was also
trepped in the interior of the conifer-mixed hardwoods swamp (F60). 1In
contrast to the eastern chipmunk, the least chipmunk inhebits forests
dominated by conifers (Burt, 1957). All of the meadow voles (Microtus

pennsvlvanicus) caught within the coniferous-mixed hardwood swamp were
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juveniles and presumably were dispersing from more suitable habitat on the
periphery of the swamp. One meadow jumping mouse was caunght along a small
outlet stream at the edge of the swamp. The woodland jumping mouse was
the only species trappéa in the more homogeneous coniferous swamp, Fl1l
(predominantly black spruce and tamarack). Dames and Moore (1981d)
trapped the following species, in order of decreasing zbundance, in a
coniferous swamp in the site area: red-backed vole, woodland deer mouse,

masked shrew, Peromyscus spp., snowshoe hare, least chipmunk and northern

flying squirrel (Glaucomys s&brinus).

Six species were caught in the shrub swamps. The masked shrew
was the mosﬁ CcOommon spécies with 5.4 and 6.3 captures per 100 trzp nights
in F39 and M1, respectively. Meadow jumping mice were also captured in
both areas in the dense herbaceous growth 2long the small streams in each.
In swzmp Ml their density was estimated at 5.7/ha (14.1/acre). The wood-
land deer mouse énd red-backed vole were zlso trapped im this wetland type

but in relatively low numbers. One striped skunk (Mephitis mephitis) was

captured in F39.

Only three mammal species were collected in the bog community.
An immature meadow vole was caught in Fl6 where the transect extended
across the sphagnum mat and only scattered small trees were present. Two
masked shrews were caught in the interior of bog F28 which was entirely
wooded (predominantly tamerack) and one southern red-backed vole was
captured along the wetland-upland edge of this wetland. Masked, pygmy

Microsorex hoyi) and short-taziled shrews were also caught in pitfall

'

traps. set along the upland border of bog F1l6 during the April 1981 salzman-

der survey.
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i No mammal trapping was conducted in the marsh and aqﬁatic bed
wetland because of its wet condition during the June 1981 survey period.

For this same reason, none of these areas would have been suitable for

most small and medium-sized mammals. Their edges, However, would presumably

attract a wide variety of upland species as well as species such zs the

raccoon (Procvon lotor) which would forage in the shallow water. X:skrats

were common in the study area, although no large colonies existed. Beavers
were largely restricted to a few specific wetlands in the study area
(e.g., south of Little Sand Lzke and the east shore of Deep Hole Lzke) or
just off its boundary (e.g., near Ground Hemlock Lake).

A summary of 211 other evidence of memmzlian species associated
with wetlands is given in Appencdix J, Teble J-19. The information indicates
thet larger species such as white-tailed deer and black bear utilize these

wetland areas. Sign of the coyote (Cznis latrens) alsc was observed in

the deciduous swamp and shrub-swamp.

6.1.3 Threatened and Endangered Species

/

Assessment of the threatened and endangered status of plant and
wildlife species in the study area was based on the Wisconsin Endangered
and Threatened Species List (Wisconsin Department of Natural Resources

ffice of Endangered and Nongeme Species). All species appearing on the
Federal list that have been reported for Wisconsin are zlso included.

This list is presented in Appendix K, Teble K-1.
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6.1.3.1 Vegetation - No plant species were observed in the
study area that are listed on the Wisconsin Endangered and Threatened

Species List, including Federal species listed for the state.

6.1.3.2 Herpetofauna - The only state-listed threatened species

fouﬁd in the study area was the spotted salamander; however, the DRR is
prééently proposing to remove this species from the threatened amphibian
list (DNR Public Hearing, Aprii‘16, 1982). 1In their studies of the
spotted szlamander, Dames and Moore (1980) provided evidence that this
species is more common in northern Wisconsin than its special status would
indicate. Spotted szlamanders or their eggs were found in 11 ponds in the
study area during the surveys conducted by Dames and Moore (1980). Pitfall
trepping for salzmanders in wetland F16, a bog, during April and May 1981
resulted in the capture of nine adult spotted salamanders and one blue-
spotted salzmander. Of the nine spotted sazlamanders cauvght and released,
two were in pitfezll traps at the ends of the drift fences, and seven were
in pitfall traps om the water side of the fences. This indicates that thg
adults were probably returning to the uplands after completing their egg-
laying activities.

Breeding spotted salamanders utilize only hebitats where sub-
stantizl open water exists which is deep enough to ensure a month of
immersion of the egg mass at low temperatures (Bishop, 1947). The results
éf searches for egg masses of this species are presented in Table 6.1-15.
Some of the egg masses found were deep green in coler from algal growth
and were ready to hatch. Others were in 2 much earlier stage of develop-

ment. These results suggest that two major breeding periods occurred in

.



N B N N BN I e D e '
IS N S B W A 2 EE EE

Table 6.1-15. Results of systematlc searches for spotted salamander egg masses,
April-May 1981.

CENSUS
NUMBER OF ~ DISTANCE  EGG MASSES/
WETLAND TYPE DATE EGG MASSES® (METERS) 30.5 m LOCATIONC
Deciduous swamp 4-29-81 30 61 15.0 Near fence
9 137 2.0 16
4-30-81 4 24 5.0 Borrow pit south of Sand:
Lake Road
2 9 6.7 Ditch north of F1ll
5-01-81 2 15 4.0 Ditch west of Duck Lake
an
= Marsh 4-28-81 0 152 0 F15
o 4-30-81 0 24 0 North side of Sand Lake Road
0 30 0 North side of Sand Lake Road
56 1128 1.5 Skunk Lake, F12
Bog 4-29-81 421 56 22.8 * Perimeter of F16
Coniferous swamp  4-29-81 0 122 0 West side of Hemlock Lake Road
SphEgo 4-30-81 0 244 0 F1l1 '
Streamside shrub 4-29-81 0 91 0 - East side of Hemlock Lake Road

swamp

dTotal number seen along entire distance of census.
bMean number seen per 30.5 m (100 feet) of shoreline.

®The locations of these observations are shown in Figure 4.4-1..



1981, one in early April and another in late April just prior to the
preseht study. Presumably, the adults trapped in the Present study were
returning to the uplands after breeding in this second period.

Although the coniferous swamps provided bBoth flowing and stationary
open wateéer, ﬁo salamander eggs were observed in this wetland type. Streamside
shrub swamp habitats were zlso devoid of egg masses. Shallow marsh and
aquatic bed areas were frequently devoid of eggs, but the 1128 m (3700
feet) perimeter of Skunk Lgke (F12) contained 56 egg masses, or 1.5 egg
masses per 30 m (98.4 feet). Lakes of this size zre seldom used for egg
laying over most of the range of the spotted salamander because of high
water temperatures at the end of the larvel development period, and because
of the presence of predatory fish in most permanent water bodies of this
size (Bishop, 1947). The results indicated that marsh habitats 3in rhe
study area were apparently under utilized.

Bog mats have little or no open water and zre too acidic to be
suitzble for egg laying by this species (Pough and Wilson, 1974). Sur-
prisingly, the highest concentration of egg masses found in the study area
was in the open water moat surrounding bog Fl6. A total of 421 egg masses
was censused in the 565 m (1853 foot) perimeter of this bog, with an
average of approximately 23 mzsses per 30 m (98.4 feet). The highest

- concentrations of eggs were found where the water was 0.5 to 1.0 m (1.6 to
3.3 feet) deep and where the mozt between the deciduous forest edge and
the flcating bog mat was widest. In situ water tests showed that the
surface water in the moat had 2 pH of 6.0 whereas the pH of the water in
the gog mat 3-to 5m (9.8 to 16.4 feet) away varied between 4.1 znd 4.5.
Thus.t£e eggs in the moat were exposed to substantially less acidic

conditions than in the bog mat.
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6.1.3.3 Avifauna - The results of the avifauna surveys produced
no conclusive findings with respect to use of the study area by threatened

or endangered bird species. An osprey (Pandion halizetus) was recorded

soaring over the deciduous swamp F15 in the May survey. The bird was not
utilizing the wetland at the time of the observation. No other ospreys
were observed during the field work.

A Coopers hawk (Accipiter cooperii) was observed on both May 12

and 13 in the conifer swamp F60; however, it is not a wetland species but
is characteristic of mixed upland forests. The species is listed as
threatened by the DNR although it is generzally increésing in numbers in

many parts of its range (Tate, 1981).

6.1.3.4 Mzmmals - No evidence was found of threatened or endangered

mamnals utilizing the study zarea.
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6.2 MODEL RESULTS FOR WETLANDS

Of 224 wetlands delineated in the study area, 97 were smaller
than .10 ha (0.25 acre) and were mapped but were not inventoried or
assessed. These wetlands were not inventoried because many of the ele-
ments that give rise to wetland functions are either absent or too poorly
defined to measure in such small wetlands. Of the 127 wetlands inven-
toriéd there were 14 shallow marshes, 12 shrub swamps, 44 deciduous
swamps, 11 bogs, 34 coniferous éwamps, two aquatic beds and 10 streamside
wetlands. Model dzta for the 127 wetlands aré presented by watershed in
ascending numerical order with the unnormalized scores for the 10 models
in Table 6.2-1 and the normalized scores in Table 6.2-2. ¥Wetlands of

specizl interest are dencted with zn asterisk.

6.2.1 Unnormalized Data

0f the 10 functional models, no one model, apart from the other
nine, has the capebility to define the totzl value of a wetland. Each
modéi was designed to assess only a specific function. The model range
and mean and the range and mean of the actuzl scores are presented for
each functional model in Tzble 6.2-1. To combine and rank scores, these
parameters were &also totalled to yield a2 minimum, meximum &nd mean. The
model parameters will provide z basis for assessing wetlands data in a
régional context in Section 6.3, whereas the range and mean of the actual
scores will lend a study zrea perspective to the assessment of this data.
Because of wide differences in model minimz and maxima, the contributions

of the unnormalized scores to the total score are unequal. For example,



Table 6.2-1. Unnormalized results of 10 functional models for 127 wetlands in the stgdy'a;ga.
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Table 6.2-1. (continued)
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Table 6.2-1. (continued)
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five models are used to evaluate watershed function and only one is used
for biological function. The totals derived by combining unnormalized

scores do not present an accurate impression of a wetland's total value.

6.2.2 Normalized Data

Normalization of the data attempts to equalize wetland functions
(nﬁmerically) to provide a more accurate assessment of their combined
value. For this report, biological and hydrological fun;tions were
considered of equal importance and each was weighted 40 percent; the re-
mzining 20 percent was divided equally among the culturzl and economic,
recreational, aesthetics and educational function models. A description
of the normalization procedure is presented in Appendix L. The normalized
scores, separate and ccmbined into a total for each wetland, are presented
in Table 6.2-2. Minima, maximz, and means for the models and actual
scores were not calculated because the assessment of data for each model

was based on the unnormalized scores.
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Table 6.2-2. Normalized results of 10 functional models for 127 wetlands in the study area.

. - oo & - .

. - ~ .
" FUNCTLOHAL MODELS
STORM AND WATER
HYDROILNGTC FLOODWATER SHORELIHE QUALITTY CULTURAL AND

WETLAND BIOLOGICAL SUIPORT CHROUNDWATER STORAGE PROTECTION  DAINTENANCE ECONONIC RECREATIONAL,  AESTHETICS  EDUCATION .
HO. FUNCTION FUNGTIOH FUHCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUHCTION TOTAL
Al 14.00 0.24 7 1.28 4.72 0.00 h.hl 1.75% 1.80 2.30 0.90 .67

A2 10,10 J.60 2.4 h.24 0n.00 J.04 3.50 1,40 1.95 0.00 30.77

A 6.40 0.64 2.4 .96 n.on 3.92 3.05 J.15 1.93 0,00 1 T
iR} n.40 2.R0 3:12 2.40 0,00 2.56 0.00 1.0% .60 0.00 21.9)
R2A 20.80 "5.02 3.m2 5.52 0n.0n 5.52 4.35 .70 1.65 0.90 50.08
B 11.20 2.712 JaT2 A4k 2.12 2.6h 3.05 2.15 2.00 0.00 Jh.1h
RO A 19.60 h.56 1.84 5.68 n.0n ] 4,35 2.45 1.95 “0.90 45.01
Bk 14,460 0.24 2.00 h. 00 0.00 h.56 2.60 1.50 1.40 0.00 32,400
nak B.80 0.24 2.5%6 4.00 0.00 4.00 2.15 1.25 2.10 0.00 25.18
ni* 22.00 5.12 31.20 5.60 J.68 5.28 5.00 3.05 2.4% 3.25 5H.6)
ne 6.00 1.76 .64 2.12 0.00 1.6 0.00 1.30 1.95 0.00 17.3)
(IR E J1.20 4.0n 1.44 5.6 0.00 4,08 3.05 ' 1.65 1.6% 0. 00 32.51
N4k 19.60 4.h0 1.52 5.70 0.00 h.56 6.5 20 .95 0.7 45,49
DAAN 10.00 0.64 1.68 5.6 0.00 0,32 3.05 1.20 L.6% 0.00 8,00
o nayA 8.00 .24 2.80 4.90 n.on 3.92 1.30 j.on 2.6% 0.00 24,87
. Nk A.HO 0.4 157 h.6h 0,00 3.52 2.15 1.27 2.10 0.00 26,22
L] nig .00 0.24 1.52 4.00 0.00 J.06H8 2.15 n.an L.40 0.00 20,59
é\ ] 16,80 3.76 h . 80 2.64 0.00 3.28 1.75 . 1.90 1.95 0,490 37.78
F2 4. 00 5.76 4,00 h,2h 1.04 5.28 5.65 4,50 J.60 0.90 10,457
¥h 21.20 [ L 2.90 5.36 1.08 4,080 1.50 2.85 1.65 0.90 5i.80
F 16.00 0.0k 3.20 5.h04 0.00 L.24 4,15 1.95 1.95 2.35 32.92
Fh R.40 f.08 2.08 3.92 0.00 J.76 0.00 0.0 .90 0,00 21.5h
¥l Ji.20 1.44 J.12 5.60 0. 00 5.68 B.25 hohh 4.65 .10 6h5.29
ra 9.60 0.24 2.5 A ohl 0.00 31.92 2.15 1.00 1.95% 0.90 26.80
[ 21.60 h. .60 H.96 6.32 4. 64 h.65 .10 2.20 2.05 SB.706
FI0O* 22.40 5.52 1.52 6.08 7.04 5.12 h.35 3.50 1.6% . 0.90 60,08
FlIA 15.20 h.56 3.12 5.76 0. 010 4,840 5.00 2.60 1.95 2.5 h9.42
¥i2 2h .00 1.52 b 608 6,10 3.6 5. 60 3.50 J.70 2.00 L 0.0 56,42
riy* 11.60 0. 04 3.20 5. 76 0,00 4,56 ©3.50 L.65 1.95 0.00 J2.86
Fi9 20.80 1. 4h .68 5.60 0,00 h.2 h.55 2.45 2.45 3.25 48,50
Fin 14.00 .12 V.60 6.32 n.no 4,04 h.55 2.20 2.70 3.25 42.46
Fi7 V.20 .64 1.68 95.30 0.4 4,12 3.05 1.30 .63 0.0 27.20
Fia 20,80 5.12 J.6R 5.68 0.00 5,24 h.35 .95 1.95 .90 50.31
Fi9 27,60 5.00 J.68 5.52 h.0h 6. 08 3.A0 hoh5 3,60 2.0% 63.22
K2l 22.00 5.12 2.080 5.0 b hi 5.70 1.2 h.00 J.05 3,25 59.2)
¥22 .80 4,08 2.64 4. 80 0n.00 h.00 3.70 1.0 2.45 2.15 34,062
F2)#& 21.40 6.48 3.6 6.2 4, G4 6.32 J.50 4,00 - 2,55 0,90 61.27
F24 A.h0 2.24 2.08 J.20 0,00 2,96 0.65 1.25 1.0% 2,33 26 .66
F294 12.080 holh 1.52 5,52 0,00 h.12 J.70 2,05 2.710 3.25 0. 50
r26 7.20 2.56 1.44 2.40 .00 1.68 .00 0.65 0.60 0,00 16.5%)
F27+* §.A00 .04 1.44 5.0 0,00 7. 44 J.70 1.a0 2.70 .25 Ja. 6>
F2H* Jh.h0 5.72 3.20 6.08 h.)2 b6 7.85 hohS 5.4% 0.90 17.53
F19* 20,80 4,00 1.28 5.h4 n.00 5.20 4,80 - 2.70 2.65 0.90 1.7

Flo 7.h0 1,70 LAk 2,24 0,00 1.60 .00 0.0 1,60 0.00 17.14




Table 6.2-2. (continued)

FUNCTIONAL HODELS

STORM AlD WATER
NYDROLOGIC FLOODWATER SHNRELINF QUALTTY CULTURAL AND
WETLAND RIOLOCTCAL sSurronT GROVNDWATER STORACE TROTECTION HATNTENANCE ECONOHT RECGCREATTONAL ARSTHETICS EHUCATION
N FUBCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION FUNGTION TOTAL
Fale 16.8¢ hH. 56 1.52 5.60 0.00 &, 50 4,33 2.30 2.20 0.90 02.79
F)Ia 7.600 n.24 1.20 5. 04 0.0n h 00 2.15 0.480 1.65 0.00 22.76
) 7.20 3,60 1.64 6.2 0,00 .20 3.05 1.30 1.65 0.00 26.00
34 5.600 n.32 .28 L2 .00 2.96 2.15 0.80 1.65 0.00 19.00
rn 1h.40 0,64 2.00 5. 76 .00 .56 a1l .95 2.20 2.35 H0.01
0 10,60 n. 12 [.0R h. 50 0.00 3.28 3.70 1.50 2.20 2.35 30.139
7 11.60 5.02 3.76 5. 00 4.00 608 6.00 4.69 J.60 2.05 73.26
13 1.60 2.0 2.08 2.400 0.00 2:1% 0.00 0.90 1.60 0.00 19.30
17 18.80 h.6h 2.9 3.92 0.00 5. 84 3.05 2.05 L.05 0.00 L4, 31
4 }7.00 I 6k 3.0 5.20 0.00 5,68 6.7% h.o10 1.60 3.25 68.50
FhlL .20 n.i4 2.36 5. 04 0.00 G, 64 1.30 1.05 2.00 0.00 28.0)
) _1o.an 0. 6h4 3.70 5. 60 0. 010 13 2.15 . 1.15 2.15 0.00 30.45
) “12.40 0. 2h 1.R0 h. 6 .00 3.2 1.30 1.03 2.65 0.90 30.22
Fhn 12.00 0.04 3.20 5. 04 .00 ho2h hol5 2.15 1.95 2.3% J6.12
FhH 10,40 0.24 2.480 5.44 0.00 ho16 2.60 1.25 1.40 0.00 28.29
oy F50 7.20 0.24 2.80 5.12 0.00 3.92 2.15% 0.60 1.63 0.00 23.48
. F31 A.00 0,24 7.80 Wb .00 3. hA 2.15 1.0 2.45 0.00 24 .06
ﬁa F52 1L.60 0,72 3.36 6. 20 0.00 A.RB 0.85 1.25 0.90 0.90 30.70
| i 17.20 h.56 3.12 6,08 n.00 h.72 4.35 2.30 1.40 0.00 43.73
Fih 11.20 0. 64 3.20 5.00 n.oo T . 2.15 I ) 2.10 0.00 J2.85
a5 7.600 0.24 2.50 h,h0) 0.00 3.52 - 2415 1.30 2.70 0.00 2h.407
FHTh 21.60 5.8 2.9n 5.6 3,60 5. 04 3.90 3.0 .20 0.90 5. TH
IR 13.00 0. 24 7.50 0.2 0.00 4.56 h.55% 2.85 h.55 3.25 605,60
FOO* 20.00 b 6h 2.0n 5. Rh 0.00 5. 04 5.00 2.60 2.70 3.25 5L.07
Fhih a.nng 1.6 1.28 hohR n.no J.68 .70 L.s0 1.95 .35 340
F62A 14,40 h.5h 1.68 5.28 0.u0 b, 6h 4.55 2.40 2.45 3.25 63.21
164 14.00 5 2.00 5. 04 0.00 5.04 h.15 J.20 1.95 .10 66.70
Foht 15.20 5.52 2.00 5.6A n.no 5.04 3.05 2.05 2.65 0.00 41,19
FhIR 26,80 L6 1.24 5.28 n.00 5,04 (1] 2.70 2.65 0:90 54,41
FhhA 20.00 .50 .84 5.600 0.00 4. 0B .35 2.55 1.95 0.90 46231
ThHhy* a2,20 T 1.hh 5.6 n.no 6.08 3.70 1,00 2.20 2.35 34,21
rins 13.60 0,90 1.6A 5.70 0.00 h.on 3.05 1.40 L.65% 0.170 32,52
724 a.480 0,72 L.on h.an n.no 3.52 1.05 1.15 1.65 0.00 25.45
FRL* .80 1.52 }.208 3.92 0.00 2.88 .65 I.15 2.45 2.35 25.00
FHA 7.60 0. 24 2.56 5.52 17.00 4,00 2.85 1. 15 2.20 2.35 28,47
(2:¥) 7.600 n, 24 2.56 5,52 .00 4. 00 2.R% 1.15 . 2.20 2.3% 28.47
F0 7.20 1.52 3.2 J.00 0.00 2.80 .65 L.15 2,45 2.35 24.92
it FllAd 17.69 0.24 5. 04 5h.56 0.00 h.32 2.40 2.h0 J.25 3.25 43.06
rien n.Hn n.24 3.92 500 n,.0n by 16 2.60 1.0% 1.65 0.00 27.B6
¥iim 1J.60 0, (A F20 WAL . 0n hoih fialD 1.95 2,20 .25 .67 -
Flzl 1,60 0 2h 2.A0 5.1 (A 1.92 219 [t 1.A0) 0.n0 24,00
¥122 6,50 0.264 .80 512 U, 192 2.45 1.15 L.95 2.35 27.18
FI27A 1h,40) 0.24 2.00 h. B0 n.bo h.24 L.95 1.65 J.05 J.25 36.)8
K12y 17.20 0.24 7.R0 h. 64 0n.00 b6 h.5%5 2.60 hohh J.25 43.89
FI?26 11.60 0. 64 3.20 5.92 0.00 696 2.60 22,15 2.00 _ D.no 33.07
Fia2r 12,80 0.00 1.28 A, B0 0,00 3. 60 2.15 1.30 2.10 0.00 28,11
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Table 6.2-2. (continued)

FUNCTIONAL MODELS
STORM AND WATER 5
HYDROLOGIC FLOODWATER SHORELINE QUALITY CULTURAL AHD .
WETLAND PINLOCTCAL SUPPORT GROVHDWATER STORAGE PROTECTION  MAITNTENANCE ECONOMIC WECREATIONAL  AESTHETICS  EDUCATION
Ho . FUNGTION FUNCTION FUNGTION FUNCTION FUNCTION FUNCTION FUNCTTON FUNGTLON FUNCTION FUNGTION TOTAL
4] 6. B0 0.2% .1.80 5.112 0.00 1.9 2.15 1.00 1.65 0.00 27.68
11— 17,60 1.12 2.40 6.0 0.00 AL B0 0,15 1.95 1.93 0.90 41.31
3] h.hn 0.24 2.56 4. BB 0.00 - 3.92 2.8% 1.6% 2.9 .25 36.65
a1 h B0 0,24 2.56 4. 08 0.0 1.52 2,13 1.30 3.00 0.00 22.45
Kl 14.00 1.76 .44 . 2.48 0.00 16 2.8) 1.70 2.0 3.25 32.34
K2 17.20 b 6h .00 5. 04 0.00 5.04 5.00 2,60 2.45 3.25 48,02
KJ 14.80 4,50 1.52 5.92 0.00 4. 80 5.00 2.60 2.20 2.35 43.75
Kh 11.60 0.4 1.52 4. 80 0.00 h.2h 1.93 1.65 3.05 3.25 32,30
KS 7.60 0.24 1.52 5.8 0.00 hol6 1.95 1.15% J.15 2,35 29.40
A1 11.60 ho2h 1.12 hH. 90 0,00 9.60 1.95 2.05 2.10 .75 35.97
M2 R.BO 1.76 (N 2,50 0.00 1.4 .00 .90 1.30 0.00 18.60
H* 13.60 4. 0R .12 5. 00 0,00 o408 3.05 .70 1.95 0.90 16,48
M ] n.2h 1. 6. 56 0.0n0 ). 061 2.15 1.0% 2.35 0.00 26,11
MS 16.00 .08 Lo hh 5.6 0.00 4 .08 4.15% 2.0 2.45 3.25 A3.11
o Mh 15.20 1.60 0. 96 0,24 0,00 3. 04 .15 1.15 1.65 0.00 28.87
< i 15.60 0.24 2.56 5.0h . 0.00 h.90 1.95 1.65 3.0% 3.25 .30
ff 014 18.R0 5.1¢ 3.20 5.4h 0,00 5.60 h.35 2.0y 2.20 0.90 45,06
o o) 11.20 L.08 2.40 5.6 .00 6,16 3.70 1.9% 2.45 2,35 18.05
ri 11,60 3.7 2.24 3. 68 3.6 J.68 3.05 1.70 1.95 0.00 36,54
r2r )7.20 b0 1. Hh 6. 08 0.00 h.12 .15 2.70 1.95 0. 00 43.00
RIA 13.60 h.5h .90 5.52 0n.00 L. 0o 3.90 2.05 1.65 0.90 19.62
REA® 16.00 6.90 21.96 5.20 .04 h.6h 3.90 2.05 1,40 0.00 64,23
N] )0, 00 6,50 2.%6 5.h4 1.04 5. 61) (.00 6.50 J.R5 2.05 67 .84
S 2640 5.04 7.20 5. 04 3.04 .90 5.00 2.85 3.00 410 61.83
wr? 1040 54,09 2.40 5.76 0n.00 4,06 J.70 1.H0 2.45 2.0% 37.10
n7A 17.20 0.64 3.20 6,00 0,00 5.20 2.85 I.70 1.H5 2.5 41.55
Nk 14,00 0,64 2.00 5.92 0.00 5.28 2.8% 1.70 1.85 2.15 36.59
Ti* 17.20 0. 04 b, bh 5.8 n.00 W 7h 2.85 1.70 3.15 1.5 38.05
TN 20,00 0. 64 4. 64 5.00 0.00 h.56 2.05 1.70 2.90 1.25 6. 14
(B L] 16.00 0.24 4, 5.4 0.00 b, 6h 1.95 1.40 1.60 2.5 37.70
THk 27.60 Hh.90 5.04 5.208 3.04 5.92 4.65 3J.70 2.45 2.05 66.29
TS 15.20 0.6h 2.6 5.36 0.0 6.92 3.50 1.65 1.95 0.00 315.58
WA 22,40 h.lh 6. 160 5.00 3.68 5.h4 h.15 2.65 1.95 0.90 59.57
[Tl 22,80 5.52 5.04 5. R 3.608 5.h4 6.35 2.55 1.95 0.90 57.67
X2 J2.00 0,74 1.28 4,80 0.00 1.92 2.15 1,30 2.10 0.00 27.87
x) 20,00 b, 50 1. R4 5,068 0,00 4,08 4.35 2.%5 2.20 0.90 46,50
Xh 10,81 0.24 1.28 5.6 0,00 4.6 1.75 1+55 2.0 0.00 28,24

Avellands of apecinl Interent



6.3 ANALYSIS OF MODEL RESULTS FOR WETLANDS OF SPECIAL INTEREST

The following analysis of model results is based on the means of
the actual wetland scores to allow comparisons of wetlands in the study
area. Since the models were developed to assess wetland functioms in the
northern Wisconsin region, scores for the wetlands of speciai interest were
assessed in a regional context, by comparison with the model means. The
meaﬁ was chosen as the basis for analysis of the results for the 10 models.

In the analysis of thé 46 wetlands of special interest for each
of the 10 models, certain elements were identified as having a key role iﬁ
determining the scores received by a given wetland. These key elements
are summarized in Table 6.3-1 with the wetlands arranged by type, and in
descending order of total unncrmalized scores. Roles of selected key
elements of the biological, watershed znd socio-cultural function models

are discussed below.

6.3.1 Biological Function Model

‘v The zanalysis of wetlends for the Biological Function Model
showed an actual scoré'range and mean of 35-141 and 76, respectively, and
a model range and mean of 28-158 and 93, respectively. Of the 46 wetlands
of speciel interest, 17 had scores greater than or equal to the model
mean, and 33 head scofes of 76 or higher. The scores for the wetlands of
special interest are arranged in descending order in Table 6.3-2. Dis-
cussions of the quantitative studies of vegetarion and wildlife have been
included at the end of each of the follcwing sections to show the rela-

tionship between the ceondition assignments in the wetland models and the

6.3-1
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Table 6.3-1. Summary of key model elements used to rate and rank wetlands of

. .
: special interest.
N
MODEL ELEMENT .
DONINANT
WETLAED TYPE WETLAMD  CLASS SURROUBNING  WATFR/COVER T DARDERING SURFICIAL WYNROLOCEC  IVBROLOGIC HYRROLOCIC
AND PLEHRTR SCORE RICHNESS  INTERSTERSION WARITAT RATIN MFR WATER MATERTAL FOSETION TYIE COMBECTION fizn"
Shal bow (P4 ) 581 b Meel 0% af 2 1T enver <)X Sand & Gravel Perched 5 Conneeted Larpe
Marsh FilA LAL] 2 Med, 30-90% of 1 2R=-151 0 Sand & Gravel Water Tahle L] Not Connected  Small
Seattered
Shruh ray s ? Hed, §0-90% of 1 26-152 n T Terehed 5 Connert el Med.
Swamp Seattered
rmm anR 1 Wigh S0-90T of 1 100L cover ] THI Forebed 5 ConneeLed Haedl o
RA Y ] niph S0-92 of | 1007 cover n Tl Perehed 3 Net Conneeled  Hed,
T &0 1 Wigh 0L of 2 1002 cover n Sand & Gravel MHater Tahle L3 Not Cosneeted  Small
Nee b D 547 b Nigh 50-0F of | 1OUT cover 5 & Gravel  Preched 3 Connee Lol Larpe
rs? SiA 2 Med, S0-90% of | 751 or <151 AT=1001 Sand & Cravel Perched 5 Comnected Larne
Seattered
nh IR ? niph a0-902 of 1 10DT cnver n T rerched b3 Connected Lirpe
ns AT1 1 gl SN-MT ol 1 100X covey n TNl PFerehed 5 Connerted Lo
RIA WHa ] Miphy £0-90F of 1 1007 rover <33T Sand & Gravel Perehed 5 Connect ed Larpe
(LY ant 1 Hed, 0-TT wf 1 100 cover L] T Ferehed 5 Connerted Larpe
. it A | Med. SN-907 of 1 1007 n Ty Prrehed ©5 Conner el Larpe
(53 LN | Med S0-MT nf 11007 n T Ferched L Conneet el Med .
Kl ant 1 Heal, 50907 of 1 1D0L cover n Sand & CGravel  Perched 5 Conuerted Large
"y Ar | Ned, 50-02 of | 100% cover n T Pereted 5 ted Hed .
b AlR ] ned., N-M0T wf [ 1007 cover n T Pere hed 5 ted Hed.
160 AR I Med S0-90L of 1 DL vover n THI Ferehed 5 Ml
o " ny ] Me-el . S0-90% of 1 106 cover n T rere hed ) Hed,
. lel 0 \ Tow A0-907 of 1 0T cover n T Ferehed & Med .
(W3] 1 (L1 3 High 50 9L of | 1L eover n T Ferehed [ Med,
. | WA . 1 Hel o 50900 of | 100 cover n 1 Ferehed f Hed.
[36] ¥l VAR " Med. 50.90Z of | 1007 cover n T Ferched ® Hed,
nH " i ned. 0-90T of | 76-757 0 Sand & Gravel  Perched & Small
Seattereed
3 16 1 Med, M-A0T of | 26-752 n TH rerehed [ Hat Connected  Small
Syattered
iz {1 ] Hedl . S0-90T of 1 1001 rover a TN rerehed h Nt Connected  Small
Rosp 16% A6 1 el SN0 wl | 100Y rover " T Trerehed 5 Larpe
1! " 7 Nigh 0T o 2 1907 cover n Samd & Gravel Water Table 3 Med.
T P A I Heeel >N of 7 100 pover [ S L Gravel Water Table L3 Hed o
" Yih I Ned A0-90% of 1 1002 eaver 0 Sandd R Grovel  FPeeched & small
Conllers IR (3 ? Nigh 50-90% ol | 26702 h1-1001 Sand & Gravel  Frereched 5 Larpe
Saamp Periphe .
Th 577 A igh 0% of 2 1o -1 Sandd A Water Tahle % wmerted Larpe
wi Tl 1 el 50-90% of 1 100X “1x Rand & Hater Tohle 5 et ed Larpe g
rin 0 2 Hiph S0-902 »f 1 1002 <) Ix Sanil A Pere bl 5 ) enneeted Larpe
v hl ? Heedl G002 of 1 100Y <3 Sand A Cravel Water Tahle 5 ennee b ed Larpe
ron ny 2 Niph 50-00T wf | 1O0Y rover n TN Perebed b} e bed farge
L} 00 7 Nigh 5007 af 1 10N rover n Sand A Cravel  Ferehed k] e bed Larpe
ol any ? Mol SN-00T of | 1002 rover n Sand & Cravel  Ferebeld h] neeted Large
el L 1 Meib. S0-00% of | 1007 rover n THI Ferehed ] omiee ted larpe
ri CLLY ] Low SU-MZ ol 1 100T cover n Sand & Gravel Preched % e el Large
Fhh [¥2) 1 Nigh AN=A0% of | L caver n TH Perehed K e ed l.arge
rr hnt ! Hed. S0.001 of | HNY rever ] Tl Perched 5 ¥ Aol Lnrpe
(3B Aanl ] L $0-902 af | 1007 cover n Saml & firavel Perched h Nut Comeerted  Med.
% [} i ] el 0-90% of | 26-7%1 )it Sand A Giravel Perched 1 Connected Med,
Ferlpheral |
. L4 M | High 50901 nf | 1OOR pover n Eoml & Gravel  Ferched ] Not Connected  Smald !
Anuat le Il m | low N-00% af | YR or <793 n T frrched ] NoL Gonneeted  Small

Aol Seattered

Pemallt <. &0 hna (1 ncre)
Hed. &,0-1,8 ha (1.1=A.5 ncren). .
Larget 1.0 ha (A.5 Acren)




Table 6.3-2. Biological function values for wetlands of special
interest. (lst column = wetland number and 2nd

column = model va;ue.)

T4 118 T2 93 F11 78 D4A
F65 116 PO 93 6276 F69
F29 115 B4 92 BS 75 B8
F23 104 D4 92 R8 74 F6l
F28 104 Fe3 90 M3 74 £72
F57 103 01 89 10 73 F81
W2 102 Fll4 86 Rl 73 D8
Wl 101 P2 85 T1 72 F27
F10 10 P31 83 B3N D5
DL 100 RIA 8l P25 70 F32
B2 96 13 80 F13 67

Fes 94 P4 78 03 65

Score Range: 35-141 Model Range: 29-158
Score Mean: 76 Model Mean: 93

61
59
58
58
58
58
57
57
55
35
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Wetlands of specizl interest in Area 40.

Wetlands of special interest in Area 41.
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actueal field measurements. Quantitative studies were conducted in all

wetland types except Aquatic Beds. These data are utilized to represent

the basic ecological characteristics of all the wetlands of a given type

(Mueller-Dombois and Ellenburg, 1974).

Sedge/Blue-Joint Grass Shallow Marsh - Of the 46 wetlands of
special interest, two were shallow marshes (Table 6.3-1). An important
factor contributing to the final scores for these wetlands was the high
weightings given to Dominant Wetland Class as a model element and to
shallow marshes as a condition. This element was assigned a high weight-
ing because of the important role vegetation plays in determining wildlife
habitat valuve (MacArthur and MacArthur, 1961; Weller end Spatcher, 1965).
Shallow marsh was one of the most vzluable classes because of the habitat
provided for nesting birds and various mammals, particularly muskrats
(Golet and larson, 1974).

Size was also a heavily weighted element because zs wetland size
increases so does its value for wildlife production and use. GCreater size
results in greater insulation from human disturbance on the periphery, aﬁd
2 lerger wetland tends to have greater habitat variety such that it would
be more likely to fulfill 211 of 2 species' life cycle reguirements than
would a small wetlend. Wetlend F23 (1.87 ha [4.6C acres]), which was in
the large size cateéory, received a score of 104 which was zbove the model
mean. Other conditions that were important in this wetland's score were
moderate clazss and subclass richness, moderate vegetative interspersion,
favdrgble surrounding habitat and favorable juxtapositien with respect to

other wetlands.

6.3-4



Class and subclass richngss are important elements because as
the number of different classes and.subclasses increases so does the
variety of plant life forms which increases the potentizl for wildlife
species variety (Weller and Spatcher, 1965). Vegetative interspersion
played a key role because wildlife density and species variety are largely
a function of vegetative life form variety and arrangement. Surrounding
habitat condition is an important factor affecting the wildlife production
of a wetland because the life cycle requirements of many species depend
upon both wetland and upland habitats. Use of wetlands by upland wildlife
has been described by Schitoskey and Linder (1979). They reported that
structure and form of wetland vegetation are more important to upland
wildlife than species composition. Weller and Spatcher. (1965) also noted
that structure rather than taxonomic composition of emergent marsh plants
is of greater importance to nesting birds. Finally, wetland juxtapositicn
influenced the model score because wildlife production and use in a
wetland zre generzally higher if it is loczated near other wetlands (Golet

and Larson, 1874).

7 7/

Wetland Fllé.scored somewhat lower (86) than wetland F23 beczuse
of its smaller size (.10 ha [.25 acre]), less diverse surrounding habitat
and wetland juxteposition. This wetland scored below the model mean
because its value was diminished in the regional context because of its
small size and other suboptimal conditioms.

Quantitative sampling of plants was conducted in wetland F37
(Appendix J, Table J—13§. The plot results revealed plant densities and
diversity consistent with those observed during the wetland inventory.

Quantitative investigations were conducted for birds in wetland F12.
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Diversity was moderate to high (2.50 to 3.01) during the migratory (May)
and breeding (June) periods in comﬁarison with other wetlands ia which

similar studies were conducted (Table 6.1-8). This substantiates the

model score assigned to this wetland, which was above the model mean.

Alder Shrub Swamp - Four shrub swamps were included in this

eznalysis (Table 6.3-1), three of which scored higher than the mean of the
actual wetland scores. One of the factors contributing to the relatively
high .scores for these three wetlands was the high weighting given to shrub
swamp as a dominant cless. Shrub swamps are valuable to songbirds for
nesting habitat and as cover for wood duck fledglings (Golet znd larsonm,
1974). Alders provide brood cover for ruffed grouse (Godfrey, 1975) and
cover for woodcock (Wishart and Biden, 1976).

Wetlands F29 and F65 had scores of 115 and 116, respectively,
which were zbove the model mean. These scores were attributed to favor-
2ble conditions for wetland class and subclass richness, vegetative
interspersion, surrounding hebitat, and juxtaposition in relation to other
wetiands; in addition, wetland r65 elso had a favorable water/cover
ratio. The latter element is an important contributing factor because the
relative proporiion of vegetative cover znd open water in a wetland
zffects the composition and relative ebundance of wildlife species (Weller
and Spatcher, 1965). The medium size of these wetlands (1.4 end 1.0 ha [3.4
2nd 2.5 acres]) for wetlands F29 and F65, respectively, also contributed to
the final scores.

Wetland T3 received a score of 80, which was above the actual

mean but below the model mean, and wetland RS scored 74, which wzs below
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the actual mean. The major factors responsible for these lower scores
were low class-and subclass richness, low water/cover ratio and unfavor-
able wetland juxtzposition. These wetlands had no important biological
characteristics when coﬁtrasted with those in the région; consequently,
both scored below the model mean.

Quantitative investigations were conducted in wetlands F39 and
M1l for plants, birds, znd small mammzls. The plént data (Appendix J,
Tables J-3 and J-9) for both wetlands support the high density, medium
proportion of wildlife food plants (Martin et al., 1961) and medium species
richness condition assignments in the model and their contributions to the
total scores. Results of the quantitative studies for birds (Tzble 6.1-8)
showed higher densities and diversity in wetland Ml for both the migratory
and breeding period. During the migratory period bird density was 24/ha
and diversity was 2.7 in wetlend M1 compered to a density of 7/ha and a
diversity of 2.3 in F39. During the breeding period the density and
diversity values for M1 were 22 and 2.8, respectively, compared to values
of 12 and 2.4 for F39. These data do not support the model ratings because
other model elements were of greater importance in determining the final
scores. Smell mammal trapping revealed a higher species richness in
wetland F39 (5), than in M1 (3) but not of z megnitude sufficient to

support the model ratings.

Green Ash/Aspen Deciduous Swamp - Twenty deciduous swamps were
among the wetlands of specizl interest (Teble 6.3-1), seven of which had
scores - equal to or greater than the actual mean value. As a2 dominant

cless, deciduous swamp was not as heavily weighted nor zs important in
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determining the final score as were the dominant classes for shallow
marsh; shrub swamp and coniferous sSwamp. This is because the structural
and compositional characteristics of the latter three types-are more
favorable from the staﬂdpoint of nesting and feeding opportunities for a
larger variety of wildlife species than in a deciduous swamp.

Those wetlands which received the highest scores (84 - 92, D1 -
100, D4 - 92 and F57 - 103) were z2ll in the large size category (8.2 ha
[20.6 acres]; >1.8 ha [>4.5 acres]; 6.8 ha [16.9 acres]; and 2.6 ha [6.4
acres], respectively) and had higher class and/or subclass richness than
the other wetlands. Other favorable conditions which these wetlamnds had
in common were high vegetative interspersion, favorable surrounding
habitat and favoreble jﬁxtaposition in relation to other wetlands.
Wetlends D1 znd F57 scored ebove the model mean whereas wetlands B4 znd D4
were both below thg mean. Wetlands F31, F62 and R1A had scoxres of 83, 76
and 81, respectively, all egual to or greater than the actuazl mean but
less than the model mean. The lower scores for these wetlands were pri-
marily attributed to lower class richness, and less vegetative intersper-
sion and density. The latter element, although not as heavily weighted as
class richness and inferspersion, influences biological function and is an
incdicator of primary production and potentizl density of wildlife.

Scores for the remaining 13 wetlands were ell below the actuezl
mean. The main reasbns for their lower ranking were the lower values for
wetlznd class and subclass richness, vegetative interspersion, water cover
ratio and wetland juxtapositiqn. “ith the exception cof wetlands D1 and
F57 é;l of the zbove wetlands scored below the model mean. This demonstrated
that compared to other wetlands in the region, only wetlands Dl and F57

were outstanding with respect to biological function.
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Quantitative sampling of plants was conducted in wetlands D4, M3
and F15. The results of these studies (Appendix J, Tables J-14, J-10, and
J-5) demcnstrated that vegetative density was high and that plant species
richness and the number of wildlife food plants (Martin et al., 1961) were
moderate which supported the condition assignments and their contributions
to the scores. Quantitative investigations were also conducted in wetlands
F15 and F57 for birds and small mammals. Results of these surveys showed
higher bird densities and diversity for both migratory and breeding
periods and higher mammal densities and diversity in wetland F57 (Tzbles
6.1-8 and 6.1-13). These results supported those of the model since

wetland F57 scored seven points higher than F15.

Leatherleaf Bog - The wetlands of special interest included four

bogs (Table 6.3-1), two of which had scores greater than the actuzl mean.
As a dominant wetland class, bogs were weighted slightly higher than
deciduous swamps, but both were assigned lower values than 211 other
wetland types except streamside wetlands.

Wetland T2 (.7 ha [1.6 acres]), in the medium size category,
received a score of 93, which was equal to the model mean. This wetland
ranked higher than the other three bogs because wetlznd class and subclzass
richness, vegetative interspersion and surrounding habitat were more
faverable. Wetland F64 (1.8 ha [4.5 acres]), also of medium size, scored
78, which was above the actuzal mean but below the model mean. This lower
score was primarily attributed to poor class end subclass richness and
only moderate interspersion. The other two bogs, D5 and Tl, received

scores of 55 and 72, respectively, which were below the actuzl meazn. Less
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favorable class znd subclass richness and wetland juxtaposition were the
major.factors contributing to these lower scores. In the regional context,
only wetland T2 was distinguishable from other wetlznds on the basis of
conditions giving rise to biological function.

Quantitative plant investigations were cogducted in wetland F16
and in F64. The data (Appendix J, Tables J-4 and J-12) revealed that
vegetative density was high which supported the condition assignments on
the wetland inventory sheets. "Quantitative investigations were zalso
conducted for birds znd small mammals in wetland F1l6. Results of the bird
studies showed high densities (15/ha) and diversity (2.9) compared to the
other wetlands during the migration period but low to moderate values for
these parameters.during the June breeding period (4/ha and 2.0, respectively).
The number of small memmal species trapped in this wetland was lower than

in other wetlands. These cdeta (Tazble 6.1-13) substantiate this wetland's

model score which was below the actual mean.

Black Spruce/Tamarack Coniferous Swamp - Of the wetlands of

speEial interest, 15 were coniferous swamps (Tzble 6.3-1), and 12 of these
hed scores grezter than the mean. Dominant Wetland Class, as a model
element, was a factor contributing to the scores cof these 12 wetlands
because of the high weighting given to coniferous swamp as a condition.
Coniferous swamp received a high weighting beczsuse of its importance as
hebitzt for northern songbirds (Golet and Larson, 1974), snowshoe hares
(Burt, 1957) znd winter habitat for deer (Verme, 1965).

Size wes also an important factor in the final scores, zand each

of the 12 wetlands was in the large size category (>1.8 ha [>4.5 acres]).
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The highest scoring wetlands were B2 (96), F10 (101), F28 (104), F60 (93),
F66 (94), T4 (118), w1l (101), and w2 (102), all equal to or greater than
the model mean. Other favorable conditions of these wetlands that contribu-
ted to their high score.were class and subclass richness, vegetative inter-
spersion, vegetative density and wetland juxtaposition. In addition wetland
T4, with the highest score (118) contained four wetland classes aznd had the
most favorable surrounding habitat coﬁditions. Wetlands F1l1, F63, 01 and
f2-scored below the model mean, primarily because vegetative interspersion
and plant species variety were less favorable for wildlife. Also, poor
ciéss and subclass richness was an additional contributing factor for
wetland F11l. Plant species variety, although not as heavily weighted as
many of the other elements, is related to the food available to wildlife
and therefore serves as an indicator of wildlife productionm.

Wetlands B3, B5 and Fl3 scored below the actuzl mean. Wetland
B5, a smell wetland (.20 he [.5 acres]), had poor class and subclass richness
and moderately favorable wetland juxtaposition. Wetland B3 was medium in
size (.70 ha [1.6 acres]) and had less vegetative interspersion and lower
vegéfative density. In wetland F1l3, vegetative interspersion was the
lowest of the three iﬁ addition to its suboptimzl conditions for =211 of
the above elements. In ccmparison with other wetlands in the region, eight
of the 15 conifer swamps of'special interest had scores zbove the model
mean for biologicel function;

Quantitative investigations for plants were conducted in wetlands
Fl11, F60, F63 and F66 (Appendix J, Tables J-2, J-11, J-15, J-16 and J-17).
Vegetetive densities were high and plant species richness and wildlife food

plant abundance were low to medium in these wetlands, which was in agreement

6.3-11



with the condition assignments made during the wetland iaventory. In

‘addition, quantitative studies were also conducted for birds and small

mammals in wetlands Fll and F60. The bird data reveal higher species
diversity in F60, the higher scoring wetland, during the migration period
(2.4 for F60, 2.1 for Fll) and similar diversity indices in June, but tétal
density in May and June was higher in F1l1l than in F60 (Table 6.1-7). The
results of the mammal trapping demonétrated a grearer mumber of species

utilizing F60 (5) than F11l (1) which supports the model results.

Aguzatic Bed - One of the wetl:znds of special interest was an
aquatic bed (Table 613—1), which scored far below the actual mean. Although
this type was hezvily weighted as a2 dominant class, poor class richness,
poor interspersion and small size were the major conditioms responsible for

the low score. Xo quantitative studies were conducted in aquatic beds.

6.3.2 Watershed Function Models

The watershed function consisted of five models; Hydrologic
Sﬁpport, roundwater, Storm and Flood Weater Storage, Shoreline Protection,
and Water Qual;ty Mazintenance. Beczuse these models are inter-related and
contazin many of the same elements, they were analyzed together in this
section. This analysis was based on an actual mezn of 31 for the hydrologic
support funct;on, 37 for the groundwater function, 91 for the storm and
floodwater storage function, 3.5 for the shoreline protection function and

66 for the water quality maintenance function. The scores were zlso assessed

in a regicnal context by cozparison with the model means for each function.

a



To ensure continuity, the szme dominant wetland vegetative classes were used
in both the Biological and Watershed function models.

The actual data means computed as a result of this study were
lower than the model -means except for Storm and Flood Water Storage function
and Water Quality Maintenance Models. The higher mean value for Storm and
Flood Water Storage was attributed to the predominance of semi-closed énd
closed basin topographic situations in which most of the study area wetlands
are found. This topographic position whén combined with the dense vegetative
types, organic soils and hydrologic conditions 6 and 5 also gave rise to
ﬁigh Water Quality Maintenance functions. These key elements and their
gpnditions are shown in Table 6.3-1. Tables 6.3-3 through 6.3-7 present
the model values‘for the wetlands of sﬁecial interest for each of the five

vatershed functions.

Sedge/Blue-Joint Crass Shallow Marsh - Two wetlands of special

interest, F23 and Fllé4, were shallow marshes. Wetland F23 was connected to
Deép Bole Lake znd at one time it was a portion of the lzke that became
filled with organic soils and now supports a marsh community. It was an
integrel part of the iake‘s hydrology. Wetland F23 had values above or
equal to the model mean for 211 five watershed functions. This was attribu-
ted to its connection with a lake, and being part of a riparian system, a
very important part of assessing any wetland's watershed fuﬁction (Novitski,
1978). Being part of a riparien system allows the wetland to contribute

to the downstrezam aquaﬁic ecosystems, giving rise to its hydrologic support
function. Wetland Fll4 had predominently low watershed functions because

it lacked connection to a riparian system and was of medium size. Overzll,
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Table 6.3-3. Hydrologic support function values for wetlands of
) special interest. (lst column = wetland number and
2nd column = model value.)

T4 67 R1A 52 F27 44 T1

F27 12
F23 66 F60 49 F29 L4 T2 12
wl 63 B4 48 F69 L4 B5 8
F28 61 F11 48 M3 44 38 8
110 57 P31 48 reL 37 pl3 8
3 57 P62 48 33 3 o8 8
res 57 res 48 P81 20 P32 8
w2 57 P2 48 F70 15 F57 8
B2 53 Rl 48 F72 13 F114 8
Dl 53 D4 47 D4A 12 T3 8
01 53 F25 45 F13 12
F65 52 D3 b4 R8 12
Score Renge: 8-67 Mocel Range: 6-67
Score Mean: 31 Model Mean: 36

Wetlands of special interest in Area 40.

7 .
Wetlands of special interest in Area 41.



Table 6.3-4. Ground water function values for wetlands of special
interest. (lst column = wetland number and 2nd colummn =
model value.)

Wl 64 F28 43 Fob4 34 F31 31

T4 59 01 43 R8 34 D3 30
w2 56 B3 42 B4 23 F27 30
F114 56 F11 42 T66 33 F69 30
Tl 53 R1 41 P2 33 F29 29
T2 53 Rl 41 D4A 32 F32 29
T3 50 BS 40 F62 32 F6l 29
B2 45 DS 40 770 32 65 29
P10 45 FS7 40 2 32 Bl 29
F23 A B8 38 D4 31 M3 28
D1 43 F60 34 D8 31

F13 43 F63 34 F25 31

Score Range: 29-64 Mocel Range: 20-68
Score Mean: 37 Model Mean: 44

Wetlands of specizl interest in Area 40.

Wetlands of special interest in Area 41.
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Table 6.3-5. Storm and flood water storage function values for wetlands
) of special interest. (lst column = wetrland number and 2nd
column = model value.)

F23 106 Wl 99 . D3 95 D3 c0

F10 103 B4 99 D4A 85 B> 20
F28 103 DL 98 69 9 P72 89
P2 103 F31 98 F62 84 D8 86
R8 . 102 M3 98 F65 94 Fl14 85
F60 101 T2 98 R1A 94 F57 84
F63 101 B2 97 T1 94 F6l 84
D4 100 F25 97 T3 94 B8 79
F11 100 Rl 97 T4 94 r8l 77
F13 100 F29 96 F70 93 B3 71
Fé4 99 01 86 F27 01

F66 99 w2 96 F32 91

Score Range: . 56-108 Model Range: 28-123
Score Mean: %1 Model Mean: 76
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Table 6.3-6. Shoreline protection. function values for wetlands of
special interest. (lst column = wetland number and 2nd
column = model value.)

FI0 29 BS 0 P31 O F72 0

F23 22 B8 0 F32 0 Fl114 0

r28 21 D3 0 P57 0 3 0

Dl 19 D4 0 "F60 0 01 0

Wl 19 D4A 0 Fé6l 0 P2 0

w2 19 D> 0 F62 0 Rl 0

RI1A - 17 D8 0 F63 0 R8 0

T4 17 Fl11 0 Fé4 0 T1 0

B3 15 F13 0 F65 0 T2 0

F81 ; F25 0 Fe6 O T3 0

B2 0 F27 0 Fe9 0

B4 0 F29 0 F70 O

Score Range: 0-29 Model Range: 3-32

Score Mean: 3.5 Model Mean: 17

Wetlands of special interest in Area 40.

Wetlands of special interest in Area 41.

/
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Table 6.3-7. Water quality maintenance function values for wetlands
: of special interest. (lst column = wetland number and
2nd column = model value.)

F23 83 Fea 75 P31 63 B8 63
o1 81 F65 75 T2 69 F32 63
B2 80 F28 74 B4 68 D5 62
T4 | 80 F11 73 F66 68 F27 61
w1 79 P2 71 M3 68 F61 59
W2 79 F25 e Rl 68 F72 58
Dl 77 F62 70 D4A 67 D8 58
F29 77 R1A 70 F114 67 F57 57
RS 77 T3 70 T1 66 P81 50
F10 76 B5- 69 D3 64 B3 48
£60 75 L) 69 F63 64

F63 75 F13 69 F70 64

Score Range: 36-96 Model Range: 18-98

Score Mean: 66 Model Mean: 58

Wetlands of special interest in Area 40.

Wetlands of special interest in Area 41.
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the shallow marshes were the second most valuable wetland type frem the

standpoint of watershed functions, exceeded only by coniferous Sswamps.

Alder Shrub Swamp - Four shrub swamps were included in the

wetlands of special interest: F29, F65, T3 and R8. These wetlands were
categorized into two groups, those associated with streams (F29 and F65)

and those that were isolated closed basins (T3 and R8) (Table 6.3-1).
Wetlands F29 and F65 had inlet and outlet streams and were parts of riparian
systems. These characteristics were responsible for their wvalues for
H;drologic Support, Storm and Flood Water Storage, and Water Quality Mainte-
nance functions being higher than both the model mean and the actuzl mean.

These wetlands were located on glacial till soil, which has a poor recharge

potential because of its low permeability (Motts and O'Brien, 1980) and

consequently had low ground water functions as indicated by the low functional

value in contrast to the actuzl and model means.

The two other wetlands, T3 and R8, were isolzted closed basins
and not part of a riparian system, which resulted in values below the mean
for lhe Eydrologic Support function. Their Storm and Flood Mater Storage
and Water Quelity Maintenance functions were high because they were closed
basins end thus prevented flood water or contzminated water from passing
downstream. Vetland T3 was above the actuzl and model means for the Ground
Water function-since it occurred on permezble sand and gravel and was a
water table wetland (Motts and O'Brien, 1980) thereby having recharge
potentizl. Wetland R8 had a low ground water function value since it was
perched on glacial till and had little recharge potential. The shrub

swamps were one of the poorest types for overall watershed functions,
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scoring higher than deciduous swamps, which had the lowest watershed'

function value.

Green Ash/Aspen Deciduous Swemp - Twenty deciduous swamps were.

included in the wetlands of specizl interest. Wetlands with values higher
than the ﬁodel mean for Lydrologic Support were wetlands D1, D3, D4, F25,
F27, ¥31, F6l, F62, F69, M3, Rl, and R1A. All of these wetlands were parts
of riparian systems, each having an outlet. None of the deciduous swamps
had a score above the mean for the Ground Water function model. Those
which had scores above the actual mean occurred on permeable stratified
sand and gravel where recharge may be possible. All bu; wetland ¥32 had
scores which were higher than the model mean for Storm znd Flood Vater
storage. This is because of their occurrence in the upper part of.the
watershed where they mey prevent downstream flooding by storing storm water
near the source of runcff. Also, becazuse most of these wetlands were semi-
closed basins, water residence time was high end they were categorized as a
hydrologic condition 5. Only wetlands D1 and R1A had a shoreline value
since they were the only deciduous wooded swemps associated with continuous
streams.

Deciduous swamps which had a2 higher Water Quzlity Mzintenznce
score than the model_mean included 211 but wetlands D8, F57, and F72.
Wetland F57 was a strezmside wetland aznd D8 and F72 were isolated wetlands
heving no outlet. The other deciduous swamps had high scores predominantly
from their excellent water retention and to their having primarily hydrologic
condition 5. Slow water movement through these swamps offers potential for

interaction of contezminated water with the soil, wvegetation, sunlight, and
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organisms to allow occurrence of the living filter function of the
wetland.
As a wetland type, deciduous swamps had the lowest value for the

watershed functions.

Leatherleaf Bog - Of the wetlands of special interest, four were
bogs (D5, Fb64, Tl and T2). All of thé bogs except F64 were kettle holes
foﬁmed in stratified sapd and éravel and had neither an inlet nor an oqtlet
é;;ble 6.3-1). The exception, wetland F64, was a shallow kettle hole in
gla;ial till having an- inlet and an outlet, and was part of a riparian
system. Thps, F64 was the only bog having a score higher than the mean for
tﬁe Hydrologic Suppor£ model. Because wetlands Tl and T2 occurred on
permezble sand and gravel and were water teble wetlands having rechargé
potential, they had scores higher then the model mezn for the Ground Water
function. Wetland D5 was the only bog with a low score for the Storm and
Flood Weter Stcrege function beczuse of its smell size and perched hydro-

logic condition. Bogs were one of the poorest types for watershed function,

scoring slightly higher than deciduous swamps.

Black Spruce/Temarack Coniferous Swamp - Of the wetlands of

special interest, 15 were coniferous swamps. In comparison to the other
wetland vegetative tfpes, the coniferous swamps had the highest overall
wetershed functions. Coniferous swanps scored well above the model mean
for Hydrologic Support except for wetlands B> and Fl3. Both of these
wetlands were not part of riparian systems while 21l others were. Thus,

they lacked the ebility to contribute water to downstream aquatic ecosystems.

6.3-21




Table 6.3-8. Cultural/Economic function values for wetlands of
special interest. (lst column = wetland number and 2nd
column = model value.)

F28 83 B2 51 Fo6l 45 Tl 37

F60 57 B4 51 FE9 45 T2 37
Dl 57 D4 51 ~ F23 43 B5 35
Fll 57 P2 51 "F13 43 F1ll4 33
F25 55 Wl 51 F64 39 F32 31
Fé5 55 W2 51 F70 39 D8 31
T4 54 01 51 F72 39 B8 31
F62 53 FS7 47 M3 39 D5 23
Fl0 51 Rl 47 D4A 39 T3 21
F31 51 R1A 47 D3 39 F81 17
P63 51 25 4s B3 39

pes 5l F27 45 R& 37

Score Range: 11-87 Model Range: 11-87
Score Mean: 40 Model Mean: 54

Wetlands of specizl interest in Area 40.

Wetlands of special interest in Area 41.

7/

6.3-24



partly blocked by road fill. These conditions were responsible for F81

scoring below the means for four of the five functions. This wetland

scored above the actual mean only for the Shoreline Protection function.

6;3.3 Socio-Cultural Models

Datz from the Cultural/Economic, Recreational, Aesthetics and
Educational models were similar for most wetlands; therefore, the results
?rom these models were combined under one heading. The anzlysis of we£lands
of special interest was based on an actual mean of 40 for the Cultural-
Economic function, 34 for the Recreational function, 35 for the Aesthetics
fuﬁction and 11 for the Educational function. The scores were 2lso assessed
in a2 regional context by comparison with the model means for each of the
four functions. Beczuse Dominant Wetland Class was a major element in 211
except the Educationzl model, the results are also presented by wetland

type as in the Biological Function model. The model scores for each of the

four socio-cultural functions are presented in Tables 6.3-8 through 6.3-11.

Sedge/Blue-Jeint Grass Shallow Marsh - Of the 46 wetlands of

special interest, two were shallow marshes (Teble 6.3-1). Because of the
high element and condition weightings assigned to Dominant Wetland Cless
and shallow marsh, respectively, the clessification of a given wetlznd most
influenced its final score in contrast to the other elements.

Wertlands F23 and Fll4 scored zbove the actual mezn in three of
the four models because of high class and subclass richness and their
imporEant biological values. However, in comparison with the model means,

both wetlands were above the mean in only two of the models. Their values
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Wetlands F60, F63, F66 and P2 had a low Ground Water Support function

because their location on glacial‘till prevented recharge. The Ground

Water Support function of the other 11 coniferous swamps was higher because

each was located over §tratified sand and gravel and had better recharge
potential. All of the coniferous swamps scored higher than the model mean
for Storm and Flood Water Storage. This was primarily because they were
generally large, contained permeablevpeat soils for water storage, and were
hydrologic condition type 5 (B5 was type 6). With the exception of wetland
B5, which was a closed basin, they had all the characteristics necessary to
retard and store inflowing water prior to its release downstreazm.

Coniferous swamps are generally associzted with areas having a
high wzter budget, such as are found along lakes and streams. Wetland F10
and F28 were adjacent to Little Sand Leke znd Duck Lzke, respectiﬁely,
wherezs T4, Wl and W2 were essociated with Swamp Creek. These five wetlands
were the only coniferous swamps having a Shoreline Protection value.

All of the coniferous swzmps had a high Water Quality Maintenance
function and scored zbeve the model meazn. The reason for this was the
deése vegetative community, large size, peat soils, ¢oninant hydrologic
condition type of 5 énd their being part of riparian systems. All these
elements combine to retard inflowing water to the coniferous swamp, extend
its recidence time and thus 2llow the living filter function of the wetleand

to aid in discharging clean water to downstream areas.

Aquatic Bed - The wetlands of special interest included one
aquatic bed, wetland F81. This wetland was not part of a riperian system

2nd had no inlet or outlet. It was a smazll kettle hole perched on till and
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Table 6.3-9. Recreational function values for wetlands of special
) interest. (lst column = wetland number and 2nd columm =
model value.) -

F28 64 F66 41 R1l 35 B5 28

F23 59 w2 41 R1A 35 F70 27
T4 55 D4 40 F27 32 T3 27
F10 53 01 40 CF6l 32 D4A 26
1 47 P62 39 Fey 32 B8 25
B4 46 F114 39 M3 31 b8 25
Wl 45 F31l . 38 R8 31 F72 24
B2 43 F63 38 Tl 31 F81 24
F29 43 P2 38 T2 31 D5 22
F65 43 B3 36 D3 30 F32 20
Fll 42 F25 35 F13 30

O 42 R4 35 FS7 30

Score Range: 20-67 Model Range: 10-71
Score Mean: | 34 Model Mean: 40

Wetlands of special interest in Area 40.
Wetlands of special interest in Area 41.

7
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Table 6.3-10. Aesthetic function values for wetlands of special
interest. (lst column = wetland number and 2nd
column = model value.)

28
28
28
28
28
28
27
25
25

F28 7 DL 37 D4 31 D3
F114 46 F62 37 Fl1 31 D4A
Tl 45 F81 37 F13 31 F10
T2. 42 T4 37 .EQ} 31 F32
F25 40 P31 34 F63 31 F70
F27 40 P57 34 66 31 F72
FEO 40 Fes 34 M3 31 RL
D5 39 01 34 P2 31 T3
F29 39 B3 33 wl 31 B5
Fé4 39 B8 33 w2 31 R1A
F65 39 D8 33 R8 30

r23 38 B4 31 B2 28

Score Range: 16-62 Model Renge: S-66
Score Mean: 35 Model Mean: 37

Wetlands of specizl interest in Area 40.

Wetlands of specizl interest in Area 4l.

/
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Table .6.3-11. Education function values for wetlands of special
: interest. (lst column = wetland number and 2nd
column = model value.)

D1 18 Tl 15 Fé5 10 D3
F25 18 T3 15 F66 10 DiA
F27 18 T4 14 F70 10 D5
Fe0 18 B4 10 L 10 Dg
F62 18 D& 10 01 10 F13
F114 18 F10 10 RL - 10 F32
T2 18 F23 10 Wl 10 F64
Fl1 15 F28 10 W2 10 ¥72
peL 15 P23 10 B2 7 P2
F69 15 P31 10 B3 7 R1a
8L 15 Fs? 10 BS 7

R8 15 F63 :0 B8 7

Score Range: - 7-21 Model Range: 4-24
Score Mean: | 11 Model Mean: 15

NN NN NN N NN Y

Wetlands of special interest in Area 40.

Wetlands of specizl interest in Area 41.

/
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were low in the regional context because elements such as percent open
water and/or surface water association had less favorable conditicns than -
those of wetlands in the region. 1In addition, Fll4 was small, which

further reduced its value.

Alder Shrub Swamp - The wetlands of special interest included

four shrub swemps (Table 6.3-1). Shrub swamp was not heavily weighted as
a dominant class and contributed less to the final score than did shallow
marsh.

Wetlands F29 and F65 had scores greater than or equal to the
actual and model means in all except the Educational model. These high
scores were zttributable to favorable conditions fer size, class and
subclass richness, surface water connection, local scarcity and their
important biologicel values. Wetlands R8 and T3 sccred below the =zctual
and model means in 211 except the Educational model. The scores for T3
were far below the means for the three models because of its small size,
low class and subclass richness, lack of surface wzter connection and low
score from the Biological function mocdel. Both shrub swemps hzd relatively

,

high scores for the Educational model beczuse cf their close proximity to a

road.

Creen tsh/Aspen Deciduous Swamp - Of the wetlands of special

interest, 20 were deciduous swemps (Table 6.3-1). As a dominant class, the
deciduous swamp was heavily weighted only in the Culturzl/Economic model
and overall, did not contribute as much to the finzl scere as shallow

rmarsh.



The most highly rated wetlands were D1, F25 and F62 which had
score; greater than the actual mean in all four models. TIn addition,
wetland D1 had scores equal to or greater than each of the four model
means. All three wetlands were medium to large in éize, associated with
surface water, accessible by road, locally scarce and had favorable sub-
class richness and high scores from the Biclogical function model. Wetland
F27 had scores equal to or greater than the mean in all but the Recreational
model; the low score in this model was because of low scores from the
éiqlogical function model. WWetlands F25 and F62 scored below the model
mean in the Cultur;l/Economic and Recreational models because the low
percent surface water znd less favorable type of surface water coamnection
reduced their value in the regional context.

Wetlands B4, D4, F31, F57, F61l, F69, Rl and R1A had scores above
the actual meen in two of the four models. ror zll wetlands except F6l and
F69 the scoresvwere low in the Aesthetics and Educeation models znd for these
two wetlands, the low scoring models were Recreztion and Aesthetics. The
Primary reasons were less favorable conditions with respect to surface
water zssociation, class and subclass richness, and low scores from the
Biological function médel. When compared to the model means, most of these
wetlands scored.abcve the meazn in only one of the four models because they
possessed no outstending characteristics in contrast to wetlands in the
region. Wetlands B8, D3, D4A, D8, F32, F/0, F72 and M3 rated lowest with
scores below the actual mean in all four models. The major factors con-
tributing to the low ratings were unfavoreble conditions with respect to
size, class and subclass richness and loczl commonness in the majority of

cases, and, in all cases, to poor surface water association, inaccessability

and low scores for the Biolcgical function model.
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Leatherleaf Bog - Four bogs were among the wetlands of special
interest (Table 6.3-1). Bog, as a dominant class, was heavily weighted
only in the Aesthetics model and was low in value in the other models.
Therefore, the overall contribution of this element'to the final score was
low to moderate.

Wetlands Tl and T2 scored zbove the actual and model mean in the
Aesthetics and Educational models and wetland F64 had scores equal to or
greater than the actual mean in the Recreational and Aesthetics models;
F64 scored above the model mezn only in the Aesthetics model. Wetland D5
scored above the actual and model means in the Aesthetics model. The
primary causes of the overall low scores in the sfudy area and in the
region were low class and subclass richness, low percentage of open water

and poor surface water connection.

Rlzck Svruce/Tamarack Coniferous Swamp — Of the wetlands of

special interest, 15 were coniferous swamps (Teble 6.3-1). As a dominant
clzss coniferous swamp was heavily weighted only in the Cultural/Economic
Moéel znd overall contribution of this elemegt to the three other models
was low to moderate.

Wetlands F60 and T4 rated the highest, with scores greater than
the zctual mean for zll four models; F60 scored above four of the model
means and T4 scored below the model mean in only the Educational model.
These coniferous swamps were large in size and accessible by road, had high

class and subcless richness, were locally scarce and had high biological

value:
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Wetland F28 scored below the mean only in the Educational model,
‘and éetlands B2, F10, F63, F66, 01, P2, Wl and W2 had scores at or above
the mean for the Cultural/Economic and Recreational models, because of
their large size and high biological wvalue. Theirilow scores in the other
two models were primarily attributed to poor surface water association
(except in F10) and inaccessibility. With the exception of F28, most of
these wetlands were above the model mean in only one of the models. This
demonstrates that, cqmpared to other wetlands in the region, only wetlands
F6b.and T4 were outsténdiﬁg in the Socio-Cultural functionms.

Wetlands B3 and Fl3 scored below the mean in three of the models.
This was mostly attributable to unfavorable conditions with respect to
class and subclass richness, surface water association and accessability.
Wetland B5 scored below the mean in a2ll four models. Major contributing

factors were small size, poor class and subclass richness, lack of surface

water association, isolation, local commonness and low biological value.

Acuatic Bed - One aquatic bed was ezmong the wetlands of special

interest (Table 6.3-1). As a dominant class, this type was heavily weighted

in 21l four models aﬂd the contributicn of this element to the final score
was high. Thig wetland scored above the actuzl mean in the Education and
Aesthetics function modelsj the scores were equal to the model means for
these two functions. The overall value of wetland F8l in both study area
eand regional contexts was low mainly because of low subclass richness and
smzll size. The higher scores in the Education and Aesthetics function

models were mainly from a large percent open water and good public access.
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6.2.4 Summary of Model Results

Among the 46 wetlands of special interest, there were 18 which
had total scores that were above the model mean. These wetlands are identi-
fied in Table 6.3-12. This demonstrated that these wetlands were important
in the region, based on their capacities to perform biological, watershed
and socio-cultural functions. These wetlands included 11 coniferous swamps,
foﬁr deciduous swamps, two shrub swamps and a shallow marsh. The character-
istics that distinguish these wetlands from others in the region on the
basis of their functional values can be seen in summary Table 6.3-1. The
majority of these wetlands were of large size, part of riparian systems or
associated with a stream or open water, were associated with sand and
gravel deposits and had large water budgets. These wetlands were associated
either with Swemp Creek or with one of the study area lazkes. Other factorg
contributing to the high functional vzlue of these wetlands were a large
amount of edge from high class richness and favorable surrounding habitat
conditions.

The wetlands of special interest zlso included 10 which had total

y

scores below the model mean but above the score mean; these wetlands are
shown in Table 6.3-12. There were five deciduous swamps, one coniferous
swanp, three bogs and a shzllow marsh. On the basis of functional wvalue
these 10 wetlands were not important in the regionzl context but were
valuable compared to other wetlands in the study area. DMost of these
*etlands were associated with till rather than sand and gravel, were of
medium or small size, and had low class richness znd interspersion (Table

6.3-1). Also, these 10 wetlands included a2 predominance of deciduous

[ep]
w
|
(93]
[0S



Table\6.3—12. Wetlands of special interest with total scores above
. the actual or model mean. (lst column = wetland number,
parentheses = wetland type and 2nd column = total value.)
F28  (Cc$)? 634 F29  (Ss) 508 P2 (CS) 467
T4 (cs) 595 B2 (cs) 503 F64 @®° 463
F23  (s®)© 581 01 (cs) 497 F31 (DS) 462
Wl (cs) 562 F63 (cs) 487 T2 (B) 453
F10  (CS) 553 F11  (CS) 486 F25 (DS) 452
1 ()¢ 549 B4 - (DS) 478 RL.  (DS) 447
w2 (cs) 542 F66 (cs) 475 Fll4 (SM) 438
F57 (DS) 534 D4 7 (DS) 471 Tl (B) 425
F65  (ss)® 513 RIA  (DS) 469
F60 (cs) 509 F62 (DS) 467

Model Mean: 470

Score Mean: 424.5

N

= Coniferous swamp
= Bog
= Shallow marsh

= Deciduous swamp

= Shrub swamp
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swamps and bogs which are the two least favorable conditions for dominant
wetland class. These factors were primarily responsible for the lower

value of these 10 wetlands in the regional context.
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6.4 COMBINED WETLAND RANKING

The combined scores for the 10 highest ranked wetlands within the
study area are discussed below in the context of their functional walues.
Model and actual range and mean are presented for each model and for the
total. A discussion of the unnormalized data is presented followed by a

discussion of the effect of normzlization on ranking of the top 10 wetlands.

6.4.1 Unnormalized Values

Of the top 10 wétiands, seven were shallow marshes, twe were
coniferous swamps and one was a bog. The 10 wetlands are arranged in
descending order by totazl unnormalized score in Table 6.4-1. The charac-
teristics of these wetlands that support their wvalues zare discussed and
compared below by wetland type. The characteristics that played a key role
in aetermining.these scores are summarized in Table 6.3-1. Three of the
top 10 wetlands, F23, F28 and T4, were of special interest because of their

relationship to project activities (see Section 3.5).

Sedge/Blue-Joint Grass Shellcw Marsh

Wetlané F37 - Wetland F37, 2 large marsh (6.5 ha [16.2
acres]) bordering Deep Hole Lzke, was the highest ranked wetland with a
score of 650. This wetlznd scored considerebly above the actual mean value
in all 10 wetland models. The reasons for the high scores in the Biological
function model znd Socio-Cultural function models were principally related

to the large size, number of wetland classes (3), the azmount and kind of
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Table 6.4-1. Unnormalized results of 10 functional models for the top 10 wetlands in the
study area.

FUNCTTONAL MODELS

STont AND WATER
HYDROTOGTIC FLUODWATER SHoreLIne QUALTTY CULTURAL AHD .
WETLAND WETLAND nIOLOCICAL SUprront GROUHNDWATER STORACE PROVECTION  HATNTENANCE FCOHOMIC RECREATTONAL  AESTHETICS  EPUCATION
oy, TYI'E FUGHUTTON FUHCTION FUNCTION FUNCTION FUNCTION FHNCTTON FUNCTITON FUNGTITON FUNCTION FUNCTLON TOTAL
o 17 sy 11 0 07 an 20 0% 66 67 50 14 650
I~ r28 n' 104 61 ) 107 21 h 81 (1] 7L 10 634
1 ny sH 126 (i)} Al 0 L i [(5) (%] 53 14 618
L Fl sn 141 59 54 n T 7 63 05 50 10 A
L] sH 112 h9 [ ] 9% n ar 71 [{l}] 50 18 601
Th cs® 118 67 59 94 17 no Sh 55 ¥} 14 595
¥l sh 129 19 W2 98 0 "2 -7 04 62 10 59
FlY LM 10% 58 hb 927 2 ARG 46 (7 50 14 591
¥7) st 104 i hh 106 2 8y 5] 59 I Lo 581
s €5 s 60 4) 1l W) o] 57 (33 (8} 21 564
Sceore Ranpe 35-141 B-1 29--0h 5h=-101 0=-29 In-906 Li-a7 20-07 L6-62 . 1-21 218-742
Score Mean 76 3l 37 71 3.5 06 40 34 35 11 424.5
Nodel Range 29-158 6-67 20-60 29-12) 3-12 LA-90 11-07 10-7). 9-66 7-24 142-194
Hodel Hean 7) 6 b 76 1 50 5h 40 L 15 470

n
Shallow marsh; 1'1!«1[:; cCunIl‘urmu AvaAmp



edge, and favorable water/cover intersbersion. The juxtaposition of wet-—
land F37 with other wetlands, its éonnection with Deep Hole lzke, and the
adjacent large tracts of mixed upland forest present in the surrounding
watershed further enhanced this wetland's value, particularly for wildlife.
The results of quantitative investigations for birds conducted in marshes
in the study area indicated 28 species utilized this type during the June
breeding period. The number of speciés recérded in marshes was higher.than
in any other wetland type which supports the high scores received by the
highest ranking seven marshes for the Biologiczl function model.

Wetland F37 was part of a riparian system, was adjacent to a lake
and had two outlets; these functional characteristics were the main reasons

for the high watershed function score for this wetland.

Wetlands R3 and F2 - Wetlands R3 and F2 were both large (8.6
ha [21.4 acres) aﬁd 8.0 ha [19.9 acres], respectively) and bordered lzkes.
Wetland R3 scored above the mean in all 10 models and T2 scored zbove the
mean in all except the Storm and Floodwater Storage and Educational function
models. Their large size and connection with lazkes were major factors
contributing to the high scores for the Biological and Socio-Cultural
function models. Interspersion of a variety of wetland vegetative types in
wetlands R3 (3) and F2 (4) and the presence of scattered patches of open
water increased theiamount and kind of edge which enhanced their scores in
the Biological and Socio-Cultural function models. These wetlands were
connected to other wetlands and surrounded by upland forest, whiech further
contributed to their high biological function. Good scenic qualities and
recréational opportunities were characteristic of both wetlands and added

important social values.
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The large si;e of wetlands R3 and F2 and being part of riparian
systems were major conditions resﬁonsible for the high watershed function’
scores. In addition, the aésociation of wetland R3 with Ozk Lzke, and
having a long hydraulic residence time were factors contributing to its
watershed function. In contrast, the association of wetland F2 with a
stream low in the watershed which received drainage from a very large
watershed, presence of severzl beaver ponds, and being a-water table

wetland were the main factors which added to this wetlamnd's ground water

and hydrologic support function.

Wetlands F40 and F7 - Wetlands F40 and F7 were both large

(3.5 ha [8.6 acres) and 8.6 ha [21.4 acres], respectively) but, in contrast
to the three highest ranked marshes, did not border lzkes. Wetlamd F40
scored zbove the mean in 211 except the Shoreline Protection function model
and T7 scored below the mean in the Bydrologic Support function, Shoreline
Protection function, and Education function models. ‘Both wetlands scored
high in the Biological Function model and in the other Socio-Cultural
mocdels because of their large size, and the length znd kind of edge created
by the interspersionbof three wetland classes in F40 and in ¥7. In F40 the
edge effect was further enhanced by scattered patches of open water. The
juxtaposition of wetlends F40 and F7 with other wetlands and adjoining

tracts of mixed upland forest in the surrounding watershed contributed to
the wildlife and human use value of these wetlands. The socio-culturel
vzlue in wetlands F40 and F7 was zlso enhanced by their scenic qualities.

The watershed function of wetlands F40 and F7 contributed less to

their scores than the Biologicel and Socio-Cultural functions. The main
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factors responsible for the watershed function of wetland F40 were its
dominant hydrologic type (conditiom 5), large size and being part of a
riparian system. In contrast Fb, which ranked lower for wzatershed function,
had poor hydrologic connection to downstream systems and lacked an inlet.
However, itsvhigh sccre in the water quality maintenance function was
attributable to a long hydraulic retention time and shallow marsh as a

dominant wetland class.

Wetlands F19 and F23 - Wetlands F19 and F23 were two of

threé wetlands among the top 10 (including F37) that bordered Deep Hole
Lzke. Wetland F1l9 scored above the mean in 211 10 models znd ¥23 scored
below the mean only in the Education function model. The large size of F19
and F23 (3.6 ha [9 acres] and 1.8 ha [4.6 acres], respectively) and their
association with Deep Hole Lzke were major factors in the high scores for
Biological 2nd Socio-Cultural functions. The value of F19 for wetlznd
wildlife was also enﬁénced by scattered patches of open water. Juxtzposition
with other wetlands was favorable for both wetlands and both were surrounded
by a diversified covér fattern in the surrounding watershed. However, in
contrast to the five highest ranking marshes vegetative interspersion and
the amount of edge were not optimal and contributed less to the scores of
T19 and F23. Visuazl aesthetics and recreational opportunities were high
for both wetlands even though F23 lacked road access.

The watershed functions of wetlands F1l9 and F23 were somewhat
more important to their cverall scores than were the biological and socio-
cultural functions. Association with Deep Hole Lake and being part of a
riparian system were important elements contributing to the high watershed

function of these wetlands.
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Leatherleaf Bog - Wetland F28 was primarily a bog that surrounded

Duck Lake, and was one of a chain of wetlands draining into Little Sand Lzke.
The scores for this wetland were zbove the mean in all but the Educational
function model. One of the major factors contributing to this wetland's

high scores in the Biological function and Socio-Cultural function models

was its large size (26.3 ha J65 acres]). Vegetative interspersion and,
therefore, the amount of edge was high in this wetland. Plant species
variety and vegetative density were also high. The density observations in
this wetland were substantiated by quentitative plant studies in other bogs
in tﬁe study area (F16 and F64) in which leatherleaf, the dominant plant,
occurred in an average density of 100 stems per 3 m2 plot. This wetland
bordered Duck Lzke alqng most of the wetland's southeast perimeter. This
condition greatly enhanced wildlife habitat value. The juxtepesition of
other wetlands and a large tract of mixed forest in the surrounding watershed,
coupled with its large size, provided secluded hebitat for wildlife. Results
of the quantitative bird studies showed species richness (25) was higher
during the May migrztion period than in any other wetland type. TFewer
species were recorded during the breeding period, which indicated that the
bog is more heavily uéed as a resting and feeding area during migration,

particularly by waterfowl. Several hundred grezter scaup (Avthva marila)

were observed during the spring field survey. Visuzl zesthetic qualities
end recreational poténtial were also high zlthough road access was limited
to one location on the southwest side of the wetland.

This wetland's high value for watershed function was attributed

to its size, association with Duck Lake and being part of a riparian
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system. Topographically, wetland F28 was a closed basin which zlso con-

tributed to its high wvalue.

Coniferous Swamp - Wetlands R5 and T4 scored zbove the mean in

ali 10 models. Both were large wetlands (4.2 ha [10.3 acres) and 18.0 ha
[44.7 acres], respectively) which was a major factor contributing to the
high scores in the Biological function and Socio-Cultural function models.
In:addition, wetland T4 bofdefeddSwamp Creek which further enhanced its
vaéue,_particularly for wildlife. Other major contributing factors were
thé degree of interspersion among the wetland classes (3 in RS aﬁd L in T4)
and the abundance of edge between the different classes. Juxtaposition
with other wetlands and a diversified cover pattern of mixed and open land
in the watersheds of both R5 and T4 further enhanced their value. Results
ofrquantitative sgmpling fqr birds showed 25 species utilized this wetland
ty%e during the June breeding period, which was exceeded oﬁly by the number
observed in shallow marsh. These results support the high scores for
wetlands R5 and T4 for biologicel function. The scenic qualities of these
wetlands and nearby road access provided opportunities for human use.

The contribﬁtions of the watershed function of wetlands T4 and R5
to their scores'uas partly attributable to being part of a riparian system.
In zddition, T4 adjoined Swemp Creek, was a water table wetland and had
three inlets which éontributed to its watershed function. 1In comntrast, RS

contained a through flowing stream, and discharged into a wetland adjacent

to 0Ozk Lake.
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6.4.2 Normalized Values

The normalization process to bring the scores of a1l 10 models
. within the 0-100 range and the assignment of weightings to each model had
little effect on the ranking of the top 10 wetlands. The status of the 10
highest ranked wetlands did not change and their positions relative to each

other shifted only slightly (Table 6.4-2).
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Table 6.4-2. Normalized results of 10 fuunctional models for the top 10 wetlands in
the study area. :

FUNCTTONAL HODELS

STORI AND WATER
HYDROLOGIC FLOODNATER SHORELTNE QUALITY CULTURAL AND

o WETLAND BIOLOGICAL SUIrORT GROUNDWATER STURACGE PROTECTION  HAINTEMAHCE ECONOMTC RECREATTONAL,  AESTHETICS  EDUCATION

'b NO, FUHCT ION FUHCTTON FUNCTION FUNGTION FUNGTLON FUNCTION FUNCTLON FUNCTION FUNCTTON FUNCTION TOTAL

|

\O F28 I h0 5.92 V.20 6,08 4,12 5. 96 7.05 h.hS5 5.45 0.90 77.%]
¥ 21,60 5.92 3.76 5.60 h.00 6.08 6.00 4.65 3.60 2.05 73.26
re J4.80 5.76 &, B0 0. 24 1.04 5.28 5.605 L, 50 3.60 0.90 70.57
Fa40 J2.00 Lo b 3.20 5.28 0.00 5.68 6.75 6.10 s 3.60 J.25 68.50
¥ 30,00 6.h0 2.96 5.h4 1.04 5.60 6,00 4.50 3.85 .05 67.34
Th 27.60 6,56 5.44 5.128 7. 04 5.52 4,605 J.70 2.45 2.05 66.2
F? 31.20 L.Ah J3.12 5.60 0.00 5.08 B.25 445 4,65 0.90 65.29
FI9 21.60 5.60 J.68 5.52 h.062 6,00 1.80 4.65 3J.60 2.05 63.22
K5 24,40 5.84 J.20 5.84 3.04 6.56 5.00 2.85 3.00 L4110 61.83
F2) 21.20 { 6.4H 3.36 6,32 . 0h 6.32 3.50 4.00 2.55 0.90 61.27

gy =4 ey ey s e e e iy



6.5 REGIONAL CONTEXT EVALUATION

[y

In general, the topography of the study area was higher than
adjacent areas. Hemlock and Swamp creeks partly encircled the study area
forming lowlands to the east and north, respectively. To the west, low
flat glacial outwash plains sloped to Swamp Creek and Pickerel Creek. To
the south were lowlands and wetlands ﬁith surface water drainage to Rolling
Stone Lake. All water from the study area eventually reached the Wolf
Rive?. The study area wetlands occurred in this topographic and hydrologic
regional setting.

To relate the study area wetlands to the other wetlands found in
the region, the frequency of occurrence was determined for wetland types in
the study area as a percentage of those found in the region. The results
of this comparison are presented in Table 6.5-1. The representation of a
given wetland type in the study area versus the total for the regiom provides
an indication of the "regional scarcity“ of the wetland types identified.

Wetlands in the study area constituted 1.5 percent of the total
area of wetlands estimated for the region. The study area (2431 ha [6018
acres)]) comprised 2.0‘percent of the regional area (121,967 ha [301,900
acres]). Of the vegetation types in the region, 19.8 percent (24,100 ha

(59,655 acres]) were classified as wetlands, and the 356 ha (882 acres) of
wetlands in the study area represent only 0.3 percent of the total land
area in the region.

These data indicate that wetlands are common in the region,
forming approximately 20 percent of the total land area. Coniferous swamp
was the most common type (10,453 ha [25,873 acres]), while aquatic bed was
the least common (317 ha [785 acres]). When combined, deciduous and
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Table 6.5-1. Regional scarcity expressed as the percentage of wetlands in the study area versus
those in the region.

PHOTOTYPED ‘ .
WETLANDS AS A ' STUDY AREA WETLANDS
AREA OF WETLANDS PERCENTAGE OF ESTIMATED AREA ACREAGE OF AS A PERCENTAGE OF
PHOTOTYPLED THE TOTAL OF WETLANDS IN WETLANDS IN THE REGIONAL AREA
WETLAND TYPE IN THE REGION REGIONAL AREA THE REGION THE STUDY AREA WETLANDS
llectares Acres " Percent Hectares Acres Hectares Acres Percent
Shrub swamp 1,650 4,084 3.3 7,073 10,083 - 34 84 0.8
Bog . 786 1,947 1.6 1,939 4,800 45 - 111 2.3
Aquatic bed 129 320 0.3 317 785 1.6 4 0.5
Deciduous 2,604 6,440 5.3 6,440 15,940 48 120 0.8
swamp
Coniferous 4,228 10,467 8.6 10,453 25,873 193 . 478 1.8
swamp
Marsh 356 881 0.7 878 3,174 34 84 3.9
Total 9,754 2,145 19.8 24,100 59,655 356 882 1.5

Total land area of the region: 121,967 ha (301,900 acres).
Total land in the study area: 2,431 ha (6,018 acres).
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coniferous swamp constituted 16,893 ha (41,813 acres) of the area classi-
fied as wetlands, which was approximately two-thirds of the regional Qet-
land area.

The analysis of data from the 10 function models in a regional
context was based partly on comparison of the scores with the moael means
but also to a large measure, on regional scarcity. With respect to functional
value, ﬁhe regional importance of a high scoring coniferous swamp located
in the study area was considerébly less than the occurrence of a high scoring
wetland'type such as shallow marsh which was less well represented in the
région. The model scores, therefore, are not absolute, but should be
evaluated in the context of the regional scarcity of the dominant type

relative to that of the other types, and to wetland functions in a site

specific context.
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6.6 AQUATIC STUDY AREAS, SANCTUARIES, AND REFUGES WITHIN THE STUDY AREA

No federal or state designated wild rivers or state scientific
areas are located adjacent to or within the study area. Forest County heri-
tage areas were cited as follows: Conner Forest Industries owns, as forest
cropland and subsequently as a forest resource, the southern one-third of
S?gtion 6 (T34N, R13E) (University of Wisconsin CRYP Program, 1977), along
the southern border of the study area, just south of Deep Hole Lzke and the
western portion of Section &,_ét the southeast corner of the study area.
County lands also constitute an important resource. Forest County holdings
inmtﬁe study area includé Section 29 (T34N, R13E) in the northeast corner
of the study area. Other Forest County lands include the northeast corner
of Section 30 at the northern border of the study area, and the extreme south-
~west corner of Section 28 on the eastern border of the study area. In addi-
tion, Langlade County owns public land in Sections 1 and 2 (T34N, R12E)
within the study area. These resources are summarized in Table 6.6-1.

These public areas are valuable not only for their forest resources but
also as hunting areas.

Important water resources in or nearby (1.6 km [1 mile]) the study
area include Swamp Creek and Hemlock Creek. These water bodies are listed
as Class II trout streams (Wisconsin Department Natural Resources, 1980).

The historic and cultural resources located in or adjacent to
;he wetland study area have been described by Salzer and Birmingham (1978),
Overstreet and Brazeau (1982) and MacDonald and Mack Partnership (1982).
The aesthetic or scenic qualities of the area have been discussed by Dames
and Moore (198le). Two sites, identified as prehistoric habitation areas,
were_locaﬁed near wetlands R3 and RS adjacent to Oak Lake. No other sites

of cultural, historic, or scenic importance were identified in the study area.

6.6-1

- n - U e e . .-

PSS



Table 6.6-1. Important natural resource lands in the region of the study area.

~

OWNER TOWNSIIIP/RANGE SECTION AREA RESOURCE
hectares acres
Conner Torest T34N,R1L3E 4 89 220 Forest Cropland
Industries . 6 129 320 Forest Cropland
Forest County T35N,R13E 28 6.4 16 ' Forest Cropland
& Public Hunting
29 174 430 Forest Cropland
& Public Hunting
30 36 90 Forest Cropland
' & Public llunting
o)) . .
o Langlade County T34N,RL3E 1 178 440 Forest Cropland
~ & Public lunting
2 56 140 Forest Cropland

& Public Hunting




7.0 QUALITY ASSURANCE

Procedures audits of the Vletlands Assessment were conducted
throughout the investigation by NAI's Quality Assurance Manager to insure
that standard operating and quality control procedures were workable and
familiar to all persons performing each task. Quality control tests were
administered to field personnel to ascertzin their capabilities in performing
the field tasks, which were audited in the field. For each task, checklists
were prepared against which performance was evaluated for deficiencies and
accuracy; deficienciés were resolved before each task was completed. Data
'traéeability (chain éftéu;tOAy) was insured by means of field card submittal
forms and éample.control labels. These audits were based on NAI's Technical

Procedures Manual and Quality Assurance Manual, both available for review

upon request.
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