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LAKE SECTION

!NTRODUCTION

Lake Section 6 extends along the eastern shoreline of Lake Michigan from
the Allegan County-Van Buren County border in Michigan to the Michigan-Indiana
border. The lake section is located in Van Buren and Berrien Counties. Van
Buren County is sparsely populated, while Berrien County has a moderate
population density.

Nost of the wetlands in Lake Section 6 are situated on a lacustrine plain.
The topography inland of these wetlands generally ranges from flat to rolling.
The predominant shore types in the vicinity of the wetlands are low and high
sand dunes, but erodible high bluffs are also present along a portion of the
shore~inc  Great Lakes Basin Commission, 1975!.

Figures 6-1 and 6-2 show the approximate location of the ni ne wetlands in
Lake Section 6. Latitude, longitude, acreage, and classification for each of
these wetlands are presented in Table 6-1. Elevations of the wetlands range
from 580 to 660 feet above sea level  lake level to 80 feet above the
approximate mean elevation of Lake Michigan!. Palustrine wetlands are
predominant in Lake Section 6. Lacustrine and Riverine Systems are also
present.

Information related to the physiographic and cultural features of the
wetlands is summarized in the individual wetland narratives presented in this
chapter, In most instances, puublished sources did not provide site-specific
information on the biotic characteristics of these wetlands. However, site-
specific biotic data are available for Calien River Metland, and extensive
biotic information is available for the Grand Mere area which may be
particularly relevant to Grand Mere Lakes wetlands f1-$4.
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Figure 6-l. Lake Section 6 - Benton Harbor Area
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Figure 6-2. Lake Section 6 � Warren Dunes State Park Area
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Table 6-1. Location, Acreage, and Classification of Wetlands
in Lake Section 6

Latitude Long«tude Acreage ass>ficat>onHat and 'Number Het and

119 68

120

1«1

126

441'127

a P~palustrine
L*lacustrine
R riverine
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122
123
1
1 25

Black River Wetland

Hagar Tounship Wetland «1

Hagar Tovtnship Hetland «2

GRAHD HERE LAKE5 AREA HETLAHD COMPLEX
Grand Mere Lakes Hetland al
Grand Here Lakes Retland «2
Grand Mere Lakes Hetland «3
Grand Mere Lakes uetland «4

Harbert iiet'!and

Galien River Wetland

42'24'35"

42ol2'42

42 11'40"

42'01'll"
42 01'02"
42 00'14"
42 00'47"

41'52'lB"

41 48 15"

86'16'12"

86'23'10"

86 24'06"

86'32'28"
86'32'06"
86'32'4l"
86'32'44"

86'38'30"

86'43'52"

2
244

7

P
P
P,L
L



BLACK RIVER WETLAND

PHYSIOGRAPHIC SETTING LM 119

Black River Wetland is located 0.3 mile from the eastern shoreline of Lake
Michigan in Van Buren County, Michigan, adjacent to the city of South Haven.
The Black River, which flows through the wetland, features wide meanders and
abandoned oxbows. Black River Wetland is a Lower Perennial Riverine System and
occupies a low, non-wooded site  U.S.G.S. quadrangle map, South Haven,
Michigan, 1927; Agricultural Stabilization and Conservation Service acr ia'I
photograph, 1972!.

The total relief of Black River Wetland is 25 feet; wetland elevati ons
range fram 580 to 605 feet above sea level, 0 to 25 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a lacustrine plain; the
surrounding topography is flat to gently rolling, Sand dunes are common near
the 'Iakeshore. The shoreline near Black River Wetland is described by the Great
Lakes Basin Commission   1975! as an erodible high bluff.

Surficial Geolo

The surficial geology of Slack River Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found throughout much of the Black
River Basin  Martin, 1957; Dorr and Eschman, 1970}.

Soi 1 5

The soil type in Black R~ver Wetland is Muck, which consist of dark brown
to black organic matter that may include some c'Iay, sand, and silt of' alluvial
origin. Muck is very poorly drained. The water table under this soil is
usually high  Wildermuth et al., 1926!.
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The Bl ack Ri ver flows through Bl ack Ri ver Wet'I and on its way to Lake
Michigan {U.S.G.S. quadrangle map, South Haven, Michigan, 1927!. Water quality
in the Black River is variable; the quality is generally good, except for those
reaches nearest the river mouth. The stream near the mouth exhibits high
nutrient and coliform levels and occasional low dissolved oxygen concentrations
{Great Lakes Basin Commission, 1975!. The effect of the Black River's
substandar d water quality on Black River Wetland is unknown. The literature
search provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Slack River Wetland.



Climate

The closest weather station providing climatic data for Black River
Wetland is located in South Haven Experimental Farm, Michigan. In 1975, the
average monthly temperature was 49.0 F, the average dewily low for January was
22.4 F and the average daily high in July was 78.9 F. The average annual
precipitation is 33.4]. inches, with a mean monthIy precipitation of 2.08 inches
in January and 2.99 inches in July based on the normal period from 1941-1970.
The growing seasap is approximately six and a half months long, with the last
killing frost  Z8 F! in 1975 occurring on April 13 and the first killing frost
on October 30  National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Black River
Wetland  U.S.G.S. quadrangle map, South Haven, Michigan, 1927; Agricultural
Stabilization and Conservation Service aerial photograph, 1974!.

BIOTIC SETTING LN 119

The literature search yielded no site-specific information pertaining to
major species composition and distr ibution, density and productivity, or
re'! ationship to water levels of the vegetation of Black River Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Black River Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Black River Wetland.

Re tiles and Am hibians

Appendix C-7 and C-8 contain general information on the amphibians and
reptiles of Lake Section 6, but care should be exercised in the interpretation
of the relevance of this information to Black River Wetland. The literature
search yielded no site-specific information pertaining to major species,
seasonal distr~bution and abundance, density, recreational and commercial use,
life histories, major food sources, or relationship to water levels af the
reptiles and amphibians in this wetland.
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Avif auna

Appendix D-ll, D-12, D-13, D-34, and D-15 contain general information on
the wetland birds of Lake Section 6, but care should be exercised in the
interpretation of the relevance of this information to Black River Wetland,

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, rel ationship to water levels, or major food sources of
the birds utilizing this wet1and.

Mammals

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreationa1 and commercia1 use, 1ife histor ies, food sources, or relationship
to water levels of the mammals inhabiting Black River Wetland.

Endan ered S ecies

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 119

Black River Wetland is located in South Haven Township of Van Buren County,
Michigan. The county is sparsely popu1ated, having a density of 93 persons per
square mile. Table 6-2 indicates that Van Buren County and South Haven Township
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Van Buren County is expected to undergo
continued rapid population growth.
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No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Black River
Wetland by the literature search.



Table 6-2. Population Data for the Vicinity of Black River Wetland

Estimated

Populat~ion
1975

Estimated Projected
P opu 1 at>i on

1970-1975 1990

Van Buren County
South Haven Township

6]., 734
3,593

79,2889.9
5.2

b U.S. Bureau of the Census �977!
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Land use within Black River Wetland is urban open space. The surrounding
area is characterized by resi denti al, commerci al, and industrial development
 the city of South Haven!, whi 1 e agricultural open space uses predominate
inland. An access road and rail lines lie south of Black River Wetiand, and a
bridge crosses the Black River a short distance south of the wetland  U.S.G.S.
quadrangle map, South Haven, Michigan, 1927; Agricultural Stabi1ization and
Conservation Service aerial photograph, 1974!. The wetland lies within the
corporate limits of the city of South Haven  Rockford Map Publishers, Inc.,
1975!, and is probably privately owned. These factors suggest moderate to high
development pressures.

Recreation

Mineral Ener and Forest Resources

There are no active sand or grave1 extraction operations in the vicinity of
Black River Wetland  Michigan Geological Survey, 1975!, nor are there any coal
resources or oil and gas pools  Great Lakes Basin Commission, 1975; Michigan
Geol ogi cal Survey, 1977; Smith, 1915! . There are no significant forest
resources in Black River Wetland  U.S.G.S. quadrangle map, South Haven,
Michigan, 1927!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Black River Wetland
 U.S.G.S. quadrangle map, South Haven, Michigan, 1927!.

Pollution Sources

There are no NPDES permit holders adjacent to Black River Wetland  Michigan
Water equality Division, 1978!. No site-specific information was located
through the literature search pertaining to non-point sources of pollution.
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There are no known state or federal recreational facilities in the vicinity
of Black River Wetland.



Historical and Archaeolo ical Features

No known Iiistorical sites exist within 500 feet of Black River Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematically surveyed by a professional archaeologist  Peebles and
Black, 1976!.

RESEARCH PROJECTS, LM 119
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The literature search identified no on-going or impending research
projects pertaining to Black River Wetland.



HAGAR TOWNSHIP WETLAND ¹1

PHYS!OGRAPHIC SETTING IM 120

Hagar Township Wetland ¹1 is located 0.2 mile from the eastern shoreline of
Lake Michigan in Berrien County, M1chigan, one mile southwest of the community
of Lake Mich1gan Beach. Hagar Townsh1p Wetland ¹1 is a Palustrine System and
occupies a ra1sed, partially wooded s1te  U.S.G.S. quadrangle map, Benton
Heights, Michigan, 1970!.

The total relief of Hagar Township Wetland ¹1 is 10 feet; wetland
elevations range from 620 to 630 feet above sea level, 40 to 50 feet above the
approx~mate mean elevation of Lake Michigan. The wetland lies on a morainal
plain; the surrounding topography is rolling to hilly. A steep bluffline,
approx1mate ly 60 feet high, lies along the shoreline near Hagar Township Wetland
¹1. The Great Lakes Basin Commission �975! describes this shoreline as h1gh
sand dunes.

Surf1ci al Geol o

The surficial geology of Hagar Township Wetland ¹I is characterized by sand
dunes, which are found along much of the Lake Michigan shoreline between South
Haven and an area south of Lake M1chigan Beach  Martin, 1957!.

So 1 'I s

The soil type in Hagar Township Wetland ¹1 is Oakville fine sand, which has
a surface layer of black organic matter mixed with dark, loose f1ne sand. This
soil has low natural fertil1ty and very s/ow surface runoff, although
permeability is rapped. Oakville soils were formed in coarse-textured glacial
dr i f t  U.S. Department of A gr1cul ture, Soi 1 Conservati on Serv1ce, 1974;
Persinger, 1972!.

Climate

The closest weather station providing climatic data for Hagar Township
Wetland ¹1 is located in Benton Harbor Airprt, Michigan. In 1975, the average
daily low temperature for January was 23.3 F and the average daily high in July
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There are no streams flowing
quadrangle map, Benton Heights,
provided no site-specific data
groundwater drainage patterns and
changes in this wetland.

through Hagar Township Wetland ¹I  U.S.G.S.
Michigan, 1970!. The literature search

pertaining to water level influences,
runoff, water quality, depth, or seasonal



was 80.5 F. The average annual precipitation is 36.04 inches, with a mean
monthly precipitation of 2.67 inches in January and 3.17 inches in July based on
the normal period from 1941-1970. The growing segson is approximately six and a
half months long, with the last killing frost �8 F! in 1975 occurring on April
13 and the first killing frost on October 30  National Oceanic and Atmospheric
Administration, 1975 !.

S ecial Features

No natural special features are found in the vicinity of Hagar Township
Wetland tl  U.S.G.S. quadrangle map, Benton Heights, Nichigan, 1970!.

LN 120BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Hagar Township Wetland 41.

Fish

A search of the literature provided no site-specific information
pertaining to major speci es, species compos~tion, spawning and hatchi ng areas,
seasona1 1ocations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Hagar Township Wetland fl.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Hagar Township Wetland gl.

Reptiles and Am hibians

Appendices C-7 and C-8 contain general information on the amphibians and
reptiles of Lake Section 6, but care should be exercised in the interpretation
of the relevance of this information to Hagar Township Wetland gl. The
literature search yielded no site-specific information pertaining to major
species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the repti les and amphibi ans in this wetl and.

Avifauna

Appendices D-ll, 0-12, 0-13, 0-14, and 0-15 contain general information on
the wetland birds of Lake Section 6, but care shou1d be exercised in the
interpretation of the relevance of this information to Hagar Township Wetland
g1. The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreationa'l and commercial use,
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health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.

Manual s

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Hagar Township Wetland gl.

Endan ered S ecies

Health

The available information is not sufficient. to allow an evaIuation of the
environmental quality of this wetland.

CULTURAL SETTING LM 120

Hagar Township Wetland 41 is located in Hagar Township of Berrien County,
Michigan. The county has a moderate population density of 283 persons per
square mile. Table 6-3 indicates that Berrien County experienced a moderate
rate of population growth between 1970 and 1975, but Hagar Township underwent a
slow decline in population during the same time period. Projections for 1990
indicate that the population of Berrien County will have a slow rate of growth
in the future.

Table 6-3. Population Data for the Vicinity of Hagar Township Wetland gl

Estimated Projected
Population

1970-1975 1990

Estimated
Population

1975

Berrien County
Hagar Township

170,544
3,987

4.0
-2.5

179,692

b U.S. Bureau of the Census �977!
Michigan Department of Management and Budget �977!
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No plants or animals appearing on the federal or state lists of endangered
or threatened species   U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Hagar
Township Wetland f1 by the literature search.



Land Use and Ownersh1

Land use within Hagar Township Wetland ¹1 1s rural open space. The
surrounding area is characterized by low-density residential development,
interspersed with rural open space and a Iimited amount of agricultural open
space. Access roads lie to the north and east of Hagar Township Wetland ¹1
 U.S.G.S. quadrangle map, Benton He1ghts, Michigan, 1970; Berr1en County
Planning Commission, 1975!. The wetland is privately owned, and its location
suggests that it is subject to moderate development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Hagar Township Wetland ¹1.

Mineral Ener and Forest Resources

Dune and coastal strip sands, such as those surrounding Hagar Township
Wetland ¹1, are the leading sources of industrial quality sand owing to their
purity and superior physical qualities. There are no sand extraction operations
in or near the wetland at present  Michigan Geologica'I Survey, 1975!. Gravel
resources are also found in the vicin1ty of the wetland; however, no active
gravel operations are present, The vicinity of Hagar Township Wetland ¹1
contains no coal or oil and gas pools  Great I akes Bas1n Corrsrrission, l975;
Michigan Geological Survey 1977; Smith, 1915!. Hagar Township Wetland ¹1 is
partially wooded  U.S.G.S. quadrangle map, Benton Heights, Michigan, 1970!, but
1t was not determined through the literature search whether this wooded area is
subject to commercial t1mber harvest.

Public Utilities and Faci Iities

There are no public utilities within 0.5 mile of Hagar Townsh1p Wetland ¹1
 U.S.G.S. quadrangle map, Benton Heights, M1ch1gan, 1970!.

Pollution Sources

There are no NPDES permit holders adjacent to Hagar Township Wetland ¹1
 M1chigan Water equality Div1sion, 1978!. No site-spec1fic information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

No known historical sites exist with1n 500 feet of Hagar Township Wetland
¹1, nor are there any known archaeological sites in the vicinity. However, the
area has not been systematically surveyed by a profess1onal archaeolog1st
 Peebles and Black, 1976!.
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RESEARCH PROJECTS LN 120
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The literature search identified no on-going or impending research
projects pertaining to Hagar Township Wetland tl.



HAGAR TOWNSHIP WETLAND ¹2

PHYSIOGRAPHIC SETTING LM 121

Hagar Township Wetland ¹2 is located 250 feet from the eastern shoreline of
Lake Michigan in Berrien County, Michigan, 1.1 miles from the community of
Riverside. A b'luffline, approximately 70 feet high, lies lakeward of the
wetland. Hagar Township Wetland ¹2 is a Palustrine System and occupies a
raised, non-wooded site  U.S.G.S. quadrangle map, Benton Heights, Michigan,
1970!.

The total relief of Hagar Township Wetland ¹2 is 5 feet; wetland elevations
range from 655 to 660 feet above sea level, 75 to 80 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a morainal plain; the
surrounding topography is rolling. The shoreline near Hagar Township Wetland ¹2
is described by the Great Lakes Basin Commission �975! as high sand dunes.

Surficial Geolo

The surficial geology of Hagar Township Wetland ¹2 is characterized by sand
dunes, which are found along much of the Lake Michigan shoreline between South
Haven and an area south of Lake Michigan Beach  Martin, 1957!.

Soils

The soil type in Hagar Township Wetland ¹2 is Oakville fine sand, which has
a surface layer of black organic matter mixed with dark, loose fine sand. This
soil has low natural fertility and very swow su~face runoff, although
permeability is rapid. Oakville soils were formed in coarse-textured glacial
drifts  U.S. Soil Conservation Service, 1974; Persinger, 1972!.

There are no streams flowing through Hagar Township Wetland ¹2  U.S.G.S.
quadrangle map, Benton Heights, Michigan, 1970!. The literature search
provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in this wetland.

Climate

The closest weather station providing climatic data for Hagar Township
Wetland ¹2 is located in Benton Harbor Airqprt, Michigan. In 1975, the average
daily log temperature for January was 23.3 F and the average daily high in July
was 80.5 F. The average annual precipitation is 36.04 inches, with a mean
monthly precipitation of 2.67 inches in January and 3. 17 inches in July based on
the normaI period from 1941-1970. The growing season is approximately six and a
half months long, with the last killing frost �8 F! in 1975 occurring on April
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13 and the f~rst killing frost on October 30  National Oceanic and Atmospheric
Admi ni s tr at i on, 1975 ! .

No natural special features are found in the vicinity of Hagar Township
Wetland ¹2  U.S.G.S. quadrangle map, Benton Heights, Michigan, 1970!.

BIOTIC SETTING LM 121

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Hagar To~nship Wetland ¹2.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Hagar Township Wetland ¹2.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Hagar Township Wetland ¹2.

Re tiles and Am hibians

Appendices C-7 and C-8 contain general information on the amphibians and
reptiles of Lake Section 6, but care shou'td be exercised in the interpretation
of the relevance of this information to Hagar Township Wetland ¹2. The
literature search yielded no site-specific information pertaining to major
species, seasonal distribution and abundance, density, recreational and
comnercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avifauna
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Appendices D-ll, D-12, D-13, D-14, and D-15 contain general information on
the wetland birds of Lake Section 6, but care should be exercised in the
interpretation of the relevance of this information to Hagar Township Wetland
¹2. The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and corrmercial use,
health, Iife histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.



Marrma1 s

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Hagar Township Wetland g2.

Endan ered S ecies

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.

LM 121CULTURAL SETTING

Hagar Township Wetland $2 is located in Hagar Township of Berrien County,
Michigan. The county has a moderate popul ation density of 283 persons per
square mile. Table 6-4 indicates that Berrien County experienced a moderate
rate of population growth between 1970 and 1975, but Hagar Township underwent a
slow decline in population during the same time period. Projections for 1990
indicate that the population of Berrien County will have a slaw rate of growth
in the future.

Table 6-4. Population Data for the Vicinity of Hagar Township Wetland f2

Estimated Projected
Population

1970-1975 1990

Estimated
Population

1975

179,692Barrien County
Hagar Township

170,544
3,987

4.0
-2.5

b U.S Bureau of the Census �977!
Michigan Department of Management and Budget �977!
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No plants or animals appearing on the federal or state lists of endanger ed
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Hagar
Township Wetland t2 by the literature search.



Land Use and Ownership

Land use within Hagar Township Wetland ¹2 is rural open space. Residential
areas are located to the north, east, and west of the wetland; they are part of a
band of residential development along the bluffs overlooking Lake Michigan.
Access roads lie to the north, east, and south of Hagar Township Wetland ¹2. To
the south of Hagar Township Wetland ¹2, as well as further inland, agricultural
and other rural open space uses predominate  U.S.G.S. quadrangle map, Benton
Heights, Michigan, 1970; Berrien County Planning Commission, 1975!. The
wetland is privately owned, and its location suggests that it is subject to
moderate development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Hagar Township Wetland ¹2.

Mineral Ener and Forest Resources

Dune and coastal strip sands such as those in the vicinity of Hagar
Township Wetland ¹2, are the leading sources of' industrial quality sand, owing
to their purity and superior physical qualities. At present there are no sand
extraction operations in or near Hagar Township Wetland ¹2  Michigan Geological
Survey 1975!. Gravel resources are also found in the vicinity of the wetland;
however, no active gravel operations are presents

The area in the vicinity of Hagar Township Wetland ¹2 contains no coal
deposits or oil and gas pools  Great Lakes Basin Commission, 1975; Michigan
Geological Survey, 1977; Smith, 1915!, and no significant forest resources are
present in the wetland  U.S.G.S. quadrangle map, Benton Heights, Michigan,
1970!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Hagar Township Wetland ¹2
 U.S.G.S. quadrangle map, Benton Heights, Michigan, 1970!.

Pollution Sources

There are no NPDES permit holders adjacent to Hagar Township Wetland ¹2
 Michigan Water equality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Hagar Township Wetland
¹2  Peeb'les and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that two archaeological sites are present in the vicinity of the
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The literature search identif~ed no an-going or impending research
projects pertaining to Hagar Township Wetland g2.
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wetland. Site 20-BE-210 is a habitation of the Middle Woodland Culture, and
site 20-BE-67 is a habitation of an unknown culture and date  Peebles and Black,
1976!. Further information regarding the field research and location of these
sites can be obtained from the Michigan History Division.



GRANO MERE LAKES AREA WETLAND COMPLEX

LM 122-125PHYSIOGRAPHIC SETTING

The Grand Mere Lakes Area Wetland Complex, comprised of Grand Mere Lakes
Wetlands ¹1-¹4, is located near the southeastern shoreline of Lake Michigan in
Berrien County, Michigan, in the vicinity of the thr ee Grand Mere Lakes. The
locations of the wetlands relative to the Lake Michigan shoreline and to the
community of' Stevenville are shown in Table 6-5.

Table 6-5. Locations of Grand Mere Lakes Wetlands ¹1-¹4

istance to shore-
line  miles

istance to

Stevenville Michi anWetland

1.0 mile northwest
0.7 mile west
0.5 mile west
1.0 mile west

Grand Mere Lakes Wetland ¹1
Grand Mere Lakes Wetland ¹2
Grand Mere Lakes Wetland ¹3
Grand Mere Lakes Wetland ¹4

0.1
0.4

0.1
0.1

The elevations of the four wetlands in the Grand Mere Lakes Area Wetland
Complex range between 581 and 600 feet above sea level, 1 to 20 feet above the
approximate mean elevation of Lake Michigan. The elevations and total relief of
the individual wetlands in the wetland complex are i ndi cated in Table 6-6.
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Grand Mere Lakes Wetland ¹1 lies to the north of the northernmost Grand
Mere Lake. An intermittent stream lies to the east of this wetland. Grand Mere
Lakes Wetland ¹1 is a Palustrine System and occupies a low, non-wooded site.
Grand Mere Lakes Wetland ¹2 is located to the east of the northernmost Grand
Mere Lake. This wetland is a wooded, Palustrine System occupying a low site.
Grand Mere Lakes Wetland ¹3 extends from a point east of the northernmost Grand
Mere Lake, to a point south of the southernmost Grand Mere Lake; this wetland
encircles the middle and southernmost Grand Mere Lakes. Grand Mere Lakes
Wetland ¹3 is a Palustrine and Lacustrine System occupying both raised and low,
wooded and non-wooded sites. Grand Mere Lakes Wetland ¹4 is located along the
southwestern shoreline of the northernmost Grand Mere Lake. This wetland is a
low, partially wooded, Lacustrine System  U.S.G.S. quadrangle maps,
Stevenvil'le, Michigan, 1970; Bridgman, Michigan, 1970!.



Table 6-6. Elevations and Total Relief of !ndividua1 Wetlands in the
Grand Mere Lakes Area Wetland Complex

M ax imum
e1evat i gn

 feet

Minimum

elevati~n
f eet

Total relief
 feet!Wetland

Grand Mere Lakes Wetl and ¹1
Grand Mere Lakes Wetland ¹2
Grand Mere Lakes Wetland ¹3
Grand Mere Lakes Wetland ¹4

590
590
600
590

585
585
581
581

5

5
19

9

a Elevations measured in feet above sea 1evel; approx~mate mean Lake Michigan
elevation is 580 feet above sea level.

Grand Mere Lakes Wetlands ¹1-¹4 lie on a low lacustr ine plain, landward of
coastal sand dunes. Inland topography is rolling.

Surficial Geolo

The surficia1 geo1ogy of Grand Mere Lakes Wetlands ¹l-¹4 is characterized
by sand dunes, which are found along much of the Lake Michigan shoreline in the
Stevensville area  Martin, 1957!.

Soils

Two short, unnamed intermittent streams flow into Grand MereLake Wetland
¹3. No streams flow through Grand Mere Lakes Wetlands ¹1, ¹2, and ¹4. Grand
Mere ! akes Wetlands ¹3 and ¹4 are adjacent to Grand Mere Lakes  U.S.G.S.
quadrangle maps, Stevensvi lie, Michigan, 1970; Bridgman, Michigan, 1970!. The
literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, water
level depth, or seasonal changes in Grand Mere Lakes Wetlands ¹1-¹4.
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Houghton muck is found in the southern part of Grand Mere Lakes Wetland ¹3;
Marsh is found in Grand Mere Lakes Wetlands ¹1, ¹2, and ¹4 and in the northern
part of Grand Mere Lakes Wetland ¹3, around the lakes. The surface layer of
Houghton muck is comprised of brown to black, fibrous, loose granular matter.
This well decomposed organic material includes some roots and is under lain with
fibrous materi al, such as sedges and grasses, that is al so well decomposed.
Houghton muck is generally found in old lake beds  Wonser et al., 1939!. Marsh
soil is wet throughout the year and consists of peat. The vegetation supported
by Marsh soil includes cattails, sedges, water weeds, and water-tolerant trees
 Pregitzer, 1968; U.S. Soil Conservation Service, 1974!.



C1im ate

The closest weather station providing climatic data for the Grand Mere
Lakes Area Wetland Complex is located in Benton Harbor Airport, Michigar!. In
1975, the average dai1y low tSmperature for January was 23.3 F and the average
daily high in July was 805 F. The average annual precipitation is 3604
inches, with a mean monthly precipitation of 2.67 inches in January and 3.11
inches in July based on the normal period from 1941-1970. The growing sea~on is
approximately six and a half months long, with the last killing frost �8 F! in
1975 occurring on April 13 and the first killing frost on October 30  National
Oceanic and Atmospher ic Administration, 1915!.

S ecial Features

No natural special features are found in the vicinity of the Grand Mere
Lakes Wetland Complex. An interstate highway lies to the east of the wetlands
 U.S.G.S. quadrangle maps, Stevensville, Michigan, 1970; Bridgman, Michigan,
1970!.

LM 122-125BIOT! C SETTING

Wetland habitats of the Grand Mere Area  Medley, 1973! include a hardwood
swamp and a hemlock swamp, both associated with an aid lake bed; a cranberry
bog, in the southern-most lake of Grand Mere; and aquatic areas, associated with
the three remaining lakes of this once five-lake system.

Major species composing the hardwood swamp are red maple  Acer rubrum!,
white ash  Fraxinus americana!, and speckled alder  Ainus ~ru usa'. Scattered
thr ough the area ar~ea ew hemi ocks  Tsu a canaden~sis, white cedar  ~Thu a
occidentalis! and tamarack  Larix 1aricina . The herbaceous flora occurring in

I «
indigenous to this portion of Michigan.

Also occupying portions of an ancient lake bed are hemlock swamps. One
hemlock swamp occurs in what was once a fourth lake of the five-lake complex,
while the other lies between I-94 and the covert moraine forming the east
boundary of the Grand Mere embayment. While these two areas are dominated by
hemlock, fairly large numbers of white pine  Pinus strobus!, tamarack, and white
cedar also occur here Not.eworthy herbaceous species of the hemlock swamps
include star flower  Trientalis borealis!, bunchberry  Comus canadensis!,

uf Ii ddf iI , I d 11 II. I nn, I I
 Nabeneria c~ave a'a!, Loese's twayblade  Lt ~gris oeselii!, twin flower
 Linnaea borea is, and shining c'lubmoss  ~leo eium uc~fd uum . Also in ai eas
of sufficient incident tight are scattered depauperate specimens of pitcher
plant  Sarracenia ~ur urea!.

Formerly, a cranberry bog surrounded the south lake and was developed as a
commercial enterprise. The flora of this area was composed of sphagnum moss
tuff"" ' .I, """"' ' I """~i. ' I, I '
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0"'" ' ' " 'I
area has rever ted to a lake habitat being invaded by swamp r ose  Aosa !ialusti is!
and other marsh vegetation ~

Thr ee lakes remain at Grand Mere, connected ta each other and to Lake
Michigan by the Thornton Valley Drain. Emergent vegetation of these wetlands
includes cattail s  Tvg!ha an ustif pl i a, T. 1 at i foli a!, arrowhead  Sa ittari a
1atifoli a!, arrow arum Pe tandra vir in~ica, pickeiel weed
cCor Cata ,spatterdock  ~Nu har advena , and various rushes  Junc pp
Floating-leaved species include white water lily  ~II sUshaea tuberosa!, water
shield   Braseni a schreberi!, duckweed  Lemma minor ! and pondwe~eds P t o eton
spp.!. Submersed aquatic vegetation is composed predominantly o
 Cerato h llum demersum!, slender naiad  Najas flexi lis !, water milfoil
 M rio h um ex~abescens!, elodea  Elodea canadensi~s, and several species of
pondweed. A gae is abundant in thes~e akes.

The literature search yielded no site-specific information pertaining to
density and productivity or relationship to water levels for the vegetation of
Grand Mere Lakes Wetlands ¹1-¹4.

A few of the fish that have been reported from the Grand Mere Lakes include
norhtern pike  Esox lucius!, grass pickerel  Esox americanus!, 1argemouth bass
 Micio ter us sa~mosd~es, bluegill  Le omis ibbosus, and central mudminnow
 Umbra limi ~Grand Mere Association, 1973 . Al are probably associated with
the surrounding Grand Mere Lakes Wetlands ¹1, ¹2, ¹3, and ¹4. A search of the
'Iiterature provided no site-specific information pertaining to species
composition, spawning and hatching areas, seasonal locations and abundance,
life histories, recreational and commercial use, or food sources of the fish
populations in Grand Mere Lakes Wetlands ¹1-¹4.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Grand Mere Lakes Wetlands ¹1-¹4.

Re tiles and Am hibians

An account of the herpetofauna of the Grand Mere area, including Grand Mere
Lakes Wetlands ¹l-¹4, is available in Grand Mere Association �973!. Table 6-7
lists species observed in the Grand Mere area.
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Table 6-7. Amphibians and Reptiles Observed in the Grand Mere Area

Characteristic Habitat at Grand MereS ecies

bed

bed
bed

bed, lake edges
bed

open water

wooded lake bed
wooded 1ake bed

lake edges
wooded lake bed

b Grand Mere Association �973!
Appears to have been locally extirpated

Appendices C-7 and C-8 contains general information on the amphibians and
reptiles of Lake Section 6, but care should be exercised in the interpretation
of the relevance of this information to Grand Mere Lakes Wetlands ¹1-¹4. The
literature search yielded no site-specific information pertaining to major
species, seasona1 distribution and abundance, density, recreational and
commercial use, 1ife histories, major food sources, or relationship to water
levels of the reptiles and amphibians in these wetlands.

Avif auna

An account of the avifauna of the Grand Mere area, including Grand Mere
Lakes Wetlands ¹1-¹4, is available in Grand Mere Association �973!. A total of
235 species of birds were recorded in the Grand Mere area between 1935 and 1973.
Of these, over 100 would be expected to have some affinities with wetlands.
Birds known to breed in the Grand Mere area include the mallard  Anas
1 t h h s!, American woodcock  Philohela minor!, black tern  Chlidonias

y woodpecker  Picoides ubescens!, veery  Catharus
I          7, �  ~P~
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central newt
eastern tiger salamander
American toad
Fowler's toad
Blanchard's cricket frog
northern spring peeper
western chorus frog
bul 1 f r og
green frog
pickerel frog
northern leopard frog
snapping turtle
midland painted turtle
spotted turtle
Blanding's turtle
map turtle
eastern box turtle
blue racer
black rat snake
eastern hognose snake
northern water snake

eastern garter sna!e
eastern massasauga

openwater
wooded lake
wooded lake
wooded lake
1ake edges
wooded lake
wooded lake
lake edges
1ake edges
1ake edges
lake edges
openwater
open water



warbler  Wilsonia citrina!, Canada warbler  Wilsonia canadensis!, and red-
winged blackbird  ~qelaius hoeniceus!. An additional 19 species of wetland-
associated birds are suspected o breeding or of having bred in the Grand Mere
area.

Grand Mere, in general, is noted as being a mixture of northern and
southern elements. Two species which breed at the extremes of their geographic
range at Grand Mere are the hooded warbler and Canada warbler which breed in the
hemlock swamps.

Waterfowl migration at Grand Mere peaks from spring thaw into April and
from October until freeze-over. American wigeons  Anas americana!, redheads
 A<thya americana!, ring-necked ducks  A. coll gris!, and bufPieheads  ~guce bala
albeola! are the most common of the ducks that use the Grand Mere Lakes as
migration stopovers. Horned grebes  Podice s auritus! and pied-billed grebes
 Podil bus odice s!, American coots u ica americana!, herring gulls  Larus

ghh 1 d !11   nl ~ P . !
loons  Gay!a imser!, whistling swans �1or columbianus!, and mute swans  Cyynus

g 1 ~ ~ ~, g «
20,000 ducks have been observed in a single morning. Lesser scaup  Aipthya
affinis!, greater scaup  A. marila!, and ring-necked ducks are the predominant
species. Double-breasted cormorants  Phalacrocorax auritus!, jaegers, and
shorebirds also participate in these migrations.

Songbird migration is at its peak between late April and late May and from
mid-September into October. Flycatchers, wrens, thrushes, kinglets, vireos,
warbl ers, ori ol es, f ~ nches, sparrows, and other nocturnal mi grants commonly use
the Grand Mere area for feeding and resting during the day. Diurnal migrants
observed in large flights include blackbirds, American robins  Turdus
mi ratori s!, common flickers  Cola tes auratus!, b'tue jays  C anocitta

American goldfinches  Car ue Is t~is~~si, northern oriole
d- 1 1 ~1 ~h

waxwings  Bomb cilia cedrorum!. Hawks are seen in their migration between mid-
April and mid- ay and between mid-September and early November. 1t has been
stated that during migration seasons more species of birds can be observed at
Grand Mere than at any other locality in Berrien County  Grand Mere Association,
1973!.

The most regularly observed birds during the winter at Grand Mere include
the downy woodpecker, brown creeper  Certhi a familiaris!, white-breasted

h  !'«  1 I " IJ I'
 S izella arborea , American goldfinch, cardinal TC. ccardina is!, black-capped

Il ~ill l.dh lh" I I.d
numbers of boreal finches. The Grand Mere area receives intensive use for bird-
watch~ng.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing Grand Mere Lakes Wetlands $1-$4.
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Mammal s

Mammalian species which may utilize the four wet1ands comprising the Grand
Mere Lakes Area Wetland Complex are listed in Table 6-8.

Table 6-8. Mamnaiian Species of the Grand Mere Area a

Common name ommon name

Medley, 1973

However, the literature search provided no site-specific data pertaining
to major species, seasonal distribution and abundance, density and
productivity, recreational and commercial use, life histories, food sources, or
relationship to water levels of the mammals inhabiting these wetlands.

Endan ered S ecies

No plants or animals appearing on the federa1 or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan and
Threatened Species Program, 1976! were documented specifical1y in Grand Mere
Lakes Wetlands ¹l-¹4 by the literature search. However, many species having
endangered, threatened, or rare status have been observed in the Grand Mere area
and might be expected to utilize Grand Mere Lakes Wetlands ¹1-¹4. These species
are listed in Table 6-9.
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masked shrew
short-tail ed shrew
star-nosed mole
eastern cottontail
red bat

red squirrel
white-footed mouse
meadow vole

muskrat
meadow jumping moust
red fox

raccoon

long-tai1ed weasel
ermine
mink
white-tailed deer



Table 6-9. Endangered, Threatened~ and Rare Species in the
Grand Mere Area

StatusS ecies

BIRDS

 federal list!
 federal list!
 state list!
 state list!
 state list!
 state list!

REPTILES AND AMPH1BIANS

threatened  state list!
threatened  state list!
rare

eastern box turtle
black rat snake
spotted turtle

Gr and Mere Associ ati on �973!

The indiana bat  ~dhotis sodalis!, which is on the federal and state
endangered lists, and the southern bog lemming  S natome ~coo erii!, a species
thr eatened in Michigan, have been recorded in the ran ere area in the past,
 Medley, 1973! but no recent observations have been documented.

Health

The available information is not sufficient to allow an evaluation of' the
environmental quality of these wetlands. However, a nuclear power plant is
located in the vicinity of the wetland complex and may have some effect on its
health.

LM 122-125CULTURAL SETTING

Grand Mere Lakes Wetlands fl-g4 are located in Lincaln Township of Berrien
County, Michigan. The county has a moderate popul ati on density of 283 persons
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bald eagle
peregrine f al con
doubl e-crested cormorant
Cooper's hawk
red-shouldered hawk
marsh hawk
common loan
black-crowned night heron
American bittern
sharp-shinned hawk
pigeon hawk
sandhill crane
caspian tern
barred owl

endangered
endangered
threatened
threatened
threatened
threatened
r are

rare

rare

rare

rare

rare

rare

rare



per square mile. Tab l e 6-10 indi cates that Berr i en County exper ienced a
moderate rate of population growth between 1970 and 1975, and Lincoln Township
experienced rapid growth during the same time period. Projections for 1990
indicate that Berrien County is expected to undergo slow population growth in
the future.

Table 6-10. Population Data for the tj'icinity of the Grand Mere Lakes
Wetland Complex

Estimated
Population

1975

Estimated Projected
Population

1970-1975 1990

Barrien County
Lincoln Township

170,544
12,854

179,6924 ' 0
16.8

b U.S. Bureau of the Census �977!
Michigan Department of Management and Budget {1977!

Land Use and Ownershi

Land use within Grand Mere Lakes Wetlands ¹1-¹4 is rural open space. The
immediate surroundings of the wetlands are primarily rural open space, although
there is some residential development south of Grand Mere Lakes Wetland ¹4 and
west of' the upper portion of Grand Mere Lakes Wetland ¹3. Access roads are
located adjacent to all of the wetlands in the Grand Mere La!:es Wetland Complex.
An interstate highway {I-94! marks the eastern boundary of the wetland. East of
the highway is an area of resi denti al, industrial, and commercial development
 the town of Stevensvi lie!; the area south of Stevensville is characterized
primarily by agricultural and other rural open space uses  U.S.G.S. auadrangle
maps, Stevensville, Michigan, 1970; Bridgman, Michigan, 1970.

The Grand Mere Lakes area has received nomination as an "area of ecological
importance" under Michigan's Coastal Zone Management Program. If this plan is
adopted, the area wil.l be preserved in a natural state  Southwestern Michigan
Regional Planning Commission, 1976!. Portions of the Grand Mere Lakes area have
been purchased by the Michigan Department of Natural Resources for use as a
state park.

Recreation
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The Michigan Department of Natural Resources purchased 383 acres of Grand
Mere in 1973 for use as a state park. An additional 10 acres were acquired in
1974. The state park is to be used as a natural-state, iimited recreational-
educational area. The Michigan Department of Natur-1 Resources has been urged
to make every effort to acquire contiguous acreage amounting to approximately
700 acres {Southwestern Michigan Regional Planninc Commiss'.on, 1976!.



Mineral, Ener and Forest Resources

Dune and coastal strip sands such as those in the vicinity of Grand Mere
Lakes Wetlands ¹1-¹4 are the leading sources of industrial quality sand, owing
to their purity and superior physical qualities. At present there are no sand
extraction operations in Grand Mere Lakes Wetlands ¹1-¹4. However, an
industrial sand operation is situated south of Grand Mere Lakes Wetland ¹3
 Michigan Geological Survey,1975!. Gravel resources are a'Iso found in the
vicinity of the wetlands, but no active gravel operations are present.

The vicinity of' Grand Mere Lakes Wetlands ¹l-¹4 contains no coal deposits
or oil and gas pools  Great Lakes Basin Commission, 1975; Michigan Geological
Survey,1977; Smith, 1915!.

Grand Mere Lakes Wetlands ¹2-¹4 are partially wooded  U.S.G.S. quadrangle
map, Stevensville, Michigan, 1970!. It was not determined through the
literature search whether these wooded areas are subject to commercial timber
harvest. There are no significant forest resources in Grand Mere Lakes Wetland
¹1.

Pub 1 i c U t i 1 i ti es and F ac i 1 i t i es

There are no public utilities within 0.5 mile of Grand Mere Lakes Wetlands
¹1 and ¹4. However, Cook Nuclear Power Plant lies southwest of the wetlands
near Rosemary Beach  U.S.G.S. quadrangle map, Bridgman, Michigan, 1970;
Stevensville, Michigan, 1970!.

Pollution Sources

There are no NPDES permit holders adjacent to Grand Mere Lakes Wetlands
¹l-¹4  Michigan Water Quality Division, 1978!. No site-specific information
was located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

LM 122-125RESEARCH PRO SECTS

The literature search identified no on-going or impending research
projects pertaining to Grand Mere Lakes Wetlands ¹1-¹4.
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No known historical sites exist within 500 feet of Grand Mere Lakes
Wetlands ¹1-¹4  Peebles and Black, 1976!. However, the Michigan Coastal Zone
Inventory indicates that seven archaeological sites are present in the vicinity
of the wetlands. Sites 20-BE-177, 20-BE-69, 20-BE-103, 20-BE-14, and 20-BE-121
are habitations of unknown culture and date, but no information is available for
sites 20-BE-176 and 20-BE-174  Peebles and Black, 1976!. Information regarding
the field research and exact 'location of these sites can be obtained from the
Mi chi gan Hi story Di vi si on.



HARBERT WETLAND

LM 126PHYSIOGRAPHIC SETTING

Har bert Wetland is located 0.1 mile from the southeastern shoreline of Lake
Michigan in Berrien County, Michigan, 0.5 mile west of the community of Harbert.
Harbert Wetland is a Palustrine System and lies in a depression on a raised,
wooded site  U.S.G.S. quadrangle map, New Buffalo East, Michigan-Indiana,
1970!.

Surficial Geo1o

The surficial geology of Harbert Wetland is characterized by sand dunes,
which are found along portions of the lakeshore in the vicinity of the wetland
 Martin, 1957!.

Soils

The soil type in Harbert Wetland is Oakville fine sand, which has a surface
layer of black organic matter mixed with dark, loose fine sand. This soil has
low natural fertility and very slow surface runoff, although permeability is
rapid. Oakvi lie soils were formed in coarse-textured gl acia1 drifts  U.S. Soil
Conservation Service, 1974; Persinger, 1972!.

There are no streams flowing through Harbert Wetland  U.S.G.S. quadrangle
map, New Buffalo East, Michigan-Indiana, 1970!. The literature search provided
no site-specific data pertaining to water level influences, groundwater
drainage patterns and runoff, water quality, depth, or seasonal changes in this
wetland.

Climate

The closest weather station providing c1imatic data for Harbert Wetland is
located in Benton Harbor Airport, Michigan. In 1975, the average daily low
temperature for January was 23,3 F and the average daily high in July was
80.5 F. The average annual precipitation is 36.04 inches, with a mean monthly
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The total relief of Harbert Wetland is 5 feet; wetland e1evations range
from 635 to 640 feet above sea level, 55 to 60 feet above the approximate mean
elevation of Lake Michigan. The wetland lies on a coastal lacustrine plain; a
bluff line, approximately 50 feet high, parallels the shoreline 1akeward of the
wetland. The surrounding topography is rol'ling. The shoreline near Harbert
Wetland is described by the Great Lakes Basin Commission �975! as low sand
dunes.



precipitation of 2.67 inches in January and 3.17 inches in July based on the
normal period from 1941-1970. The growing season is approximately six and a
half months long, with the last killing frost �8 F! in 1975 occurring on April
13 and the first killing frost on October 30  National Oceanic and Atmospheric
Admini strati on, 1975!.

S ecial Features

'No natural special features are found in the vicinity of Harbert Wetland
 U.S.G.S. quadrangle map, New Buffalo East, Michigan-Indiana, 1970!.

LM 126BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Harbert Wetland.

Fish

A search of the liter ature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Harbert Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, ar relationship to water levels of the invertebrates present in
Harbert Wetland.

Re tiles and Am hibi ans

Appendices C-7 and C-8 contain general information on the amphibians and
reptiles of Lake Section 6, but care should be exercised in the interpretation
of the relevance of this information to Harbert Wetland.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avif auna
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General histor~cal information on the avifauna of the area is available in
Wood �922!, which was based in part on fieldwork conducted around the village
of Harbert. Additional general information on the birds of Lake Section 6 is



presented in Appendices 0-11, 0-12, D-13, D-14, and 0-15, but care should be
exercised in the interpretation of the relevance of this information to Harbert
Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.

Manmal s

floridanus!, fox squirrel  Sciurus
euco us , and muskrat  Unnatra

ood, 1922 .

The eastern cottontail  
~ni er!, white-footed mouse
zibethicus! may utilize Harbert

The literature search provided no site-specific data pertaining to other
major species, seasonal distribution and abundance, density and productivity,
recreational and coamercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting this wetland.

Endan ered S ecies

No plants or animals appearing on the feder al or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Harbert
Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.

LM 126CULTURAL SETTING
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Harbert Wet 1 and i s 1 ocated in Chikaming Towns hi p of 8erri en County,
Michigan. The county has a moderate population density of 283 persons per
squar e mile. Table 6-13. indicates that Berrien County and Chikaming Township
experi enced a moderate rate of popul ati on growth between 1970 and 1975.
Projections for 1990 indicate that Berrien County is expected to have a slow
rate of population growth in the future.



Table 6-11. Population Data for the Vicinity of Har'ber't Wetland

Estimated Estimated Projected
Population /a Population

1975 1970-1975 1990

170,544
4,221

179,692Bar rien County
C hi k am1ng Town s h1p

4.0

4.2

b U.S. Bureau of the Census �977!
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Land use within Harbert Wetland is rural open space. The immediate
surroundings of the wetland are characterized primarily by rural open space,
with limited amounts of agricultural open space and residences. An area of
resident1al and commercial development  the town of Harbert! is located to the
east of the wet 1and. Harbert Road cr osses Harbert Wetland, and other access
roads lie to the west and east of the wetland  U.S.G.S, quadrangle map, New
Buffalo East, Michigan-Indiana, 1970!. The wetland is under private ownership,
and its location suggests that it is subject to moderate development pressures.

Recreation

Mineral Enero and Forest Resources

Dune and roastal strip sands such as those in the vicinity of Harbert
Wetland are the leading sources of industrial quality sand, owing to their
purity and superior phys1cal qualities. At present there are no sand extraction
operations in or near Harbert Wetland  Michigan Geological Survey, 1975!, nor
are there any active gravel oper ations although gravel resources are found in
the vicinity of the wetland.

The vicin1ty of Harbert Wetland contains no coal deposits or oil and gas
pools  Great Lakes Basin Commission, 1975; Michigan Geological Survey, 1977;
Smith, 1915!. Harbert Wetland is wooded  U.S.G.S. quadrangle map, New Buffalo
East, Michigan-Indiana, 1970!, but it was not determined through the literature
search whether this wooded area is subject to commercial timber harvest.

Pub1ic Utilities and Facilities

There are no public utilities within 0.5 mile of Harbert Wetland  U.S.G.S.
quadrangle map, New Buffalo East, Michigan-Indiana, 1970!.
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There are no known state or federal recreational facilities 1n the vicinity
of Harbert Wetland.



Poll uti on Sour ces

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Har bert Wetland, nor are
there any known archaeological sites in the vicinity. However, the area has not
been systematically surveyed by a professional archaeologist  Peebles and
Black, 19763.

RESEARCH PROJECTS LM l26

The literature search identified no on-going or impending research
projects pertaining to Harbert Wetland.
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There are no NPDES permit holders adjacent to Harbert Wetland Ibiichigan
Water Oua1 ity Di vi sion, 1978 I. No site-spec if i c inf ormati on was 1 ocated
through the literature search pertaining to non-point sources of pollution.



GAL IEN RIVER WETLAND

PHYSIOGRAPHIC SETTING LM l27

Galien River Wetland is located Q.I mile from the southeastern shore1ine of
Lake Michigan in Herrien County, Michigan, adjacent to the city of New Buffalo.
The wetland lies on either side of the Galien River, within the flood plain, and
several broad meanders of the Galien River are with~n the wetland, which extends
along the river for a distance of approximately three mi'Ies. Galien River
Wetland is a Lower Perennial Riverine System and occupies a 1ow, partially
wooded site  U. S.G.S. quadrangle map, New Buffalo East, Michigan-Indi ana,
1970!.

The total re1ief of Galien River Wetland is 10 feet; wetland elevations
range from 580 to 590 feet above sea level, 0 to 10 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a coastal lacustrine
plain; a bluff line, approximately 50 feet high, para11els the shoreline
lakeward of the wetland. The shore'Iine near Galien River Wetland is described
by the Great. Lakes Basin Commission �975! as low sand dunes.

Surficia1 Geolo

The surficial geology of Galien River Wetland is characterized by lake beds
comprised mainly of sand. These gl aciolacustrine sediments consist of fine-
grained products of glacial erosion and are found along much of the Galien River
basin  Martin, 1957; Dorr and Eschman, 1970!.

Soils

~H'dr o 1 ogy

The Galien River meanders southwest through Galien River Wetland  U.S.G.S.
quadrangle map, New Buffalo East, Michigan-Indiana, 1970!. The river has a
drainage area of 86.1 square miles and an annual maximum discharge of 830 cubic
feet per second  U.S. Geological Survey, 1977!. 1'he Galien River exhibits
elevated coliform and nutrient leve1s owing to discharges of raw and partially
treated sewage  Great Lakes Basin Commission, 1975!. The effect of the
substandard water quality on Galien River Wetland is unknown. The literature
search provi ded no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Galien River Wetland.
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The soil type in Galien R~ver Wetland is Marsh, which is wet throughout the
year and consists of peat. The vegetation supported by Marsh soil includes
cattails, sedges, water weeds, and water tolerant trees  Pregitzer, 1968; U.S.
Soil Conservation Service, 1974!.



Climate

S ecial Features

No natural special features are found in the vicinity of Galien River
Wetland  U.S.G.S. quadrangle map, New Buffalo East, Michigan-Indiana, 1970!.
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The literature search y1elded no site-specific informat1on perta1ning to
major spec1es composit1on and distribution, density and productivity, or
relationship to water levels of the vegetation of Galien River Wetland.

Fish

A search of the literature provided no site-specific information
perta1ning to major species, species compositi on, spawni ng and hatching areas,
seasonal locations and abundance, 11fe histories, recreational and commercial
use, or food sources of the fish populations 1n Galien River Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Galien River Wetland.

Re tiles and Am hibians

Appendices C-7 and C-8 contain general information on the amphibians and
reptiles of Lake Section 6, but care should be exercised in the interpretation
of the relevance of this information to Galien River Wetland.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland,
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The closest weather station provi ding climati c data for Gal i en River
Wetland 1s located jn Ogden Dunes, Indi ana. In 1975, the average monthly
temperature was 51.1 F, the average daily low for January was 20.1 F and the
average daily high in July was 85.3 F. The average annual prec1pitation is0

40.20 inches, with a mean monthly precipitation of 3.80 inches in January and
2.59 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately five and a half months long, with the last killing frost
�8 F! in 1975 occurring on May 7 and the first killing frost on October 21
 National Oceanic and Atmospheric Administrat1on, 1975!.



Avif auna

Galien River Wetland was included in the Mississippi Flyway Materfowl
Habitat Reconnaissance  Martz, 1976! because it is inadequately protected high
quality waterfowl habitat. The primary waterfowl users of the area are dabbling

d g 1 I ~1I, 1 k
blue-winged teals  A. discor~sgreen-winged teals  A. crecca! and woo ucks
 Aix s onsa!. Estimated production and migration data from thss evaluation are
presente in Table 6-12. The reconnaissance indicated that the area includes
abundant wading bird habitat. Galien River Wetland is also a significant refuge
for migrating birds along Lake Michigan during severe Great Lakes weather.

A Christmas Bird Count  Table 6-13! is available for the New Buffalo area,
which includes Galien River Wetland. Since non-wetland and urban areas are also
included in the count, care should be exercised in the interpretation of the
relevance of these data to Galien River Wetland.

General historical information on the avifauna of the area is available in
Wood �922!, based largely on research work carried out on the upper reaches of
the Galien River at Warrens Woods.

The literature search provided no site-specific information pertaining to
recreational and cow!ercial use, health, life histories, relationship to water
levels, or major food sources of the birds utilizing Galien River Wetland.

Mammal s

Muskrat  Ondatra zibethicus!, mink  Muste'la vison!, and raccoon  ~Proc on
1otor! have been observed on Galien River Wetland  Wood, 1922; Michigan
 !epartment of Natural Resources, open file report, 1972! .

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiti ng Gali en River Wetland.

Endan ered S ecies

No plants or anima1s appearing on the federal or state lists of endangered
or thr eatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Galien
River Wetland by the literature sear ch.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental qual ity of thi s wetl and. However, a sewage di sposal pl ant
discharges into the Galien River and may have some effect on the health of the
wet 1 and.
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Table 6-12. Estimated Waterfowl Use of' Galien River Wetland
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Table 6-13. Wetland Bird Species of the New Buffalo Census Area
in the 1972-1975 Christmas Bird Counts

1972197319741975S ecies

1
25

8

2
220

5
4

55 15
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3

26
2

4
28

101
5
2
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180

4
10

39

1
40

3
1

2

1,719
'I 00

2

1

1
6

16
2
3

17

Arbib �973, 1974, 1975, 1976!
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pied-billed grebe
mallard
black duck
scaup sp.
common goldeneye
bufflehead
hooded merganser
common merganser

Cooper's hawk
red-tailed hawk
rough-legged hawk
marsh hawk
American kestrel
ring-necked pheasant
American coot
killdeer
herring gull
ring-billed gull
screech owl
great horned owl
barred owl
short-eared owl
belted kingfisher
winter wren
red-winged blackbird
swamp sparrow

1

75
6

2
26
24

2
10

2
7

3
1
9

11
6

1

2

76
13

7

40
80

24

4
15

7

6
2I

20
8
2

70
16

3
1
1
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Galien River Wetland is adjacent to the city of New Buffalo in New Buffalo
Township of Berrien County, Michigan. The county has a moderate population
density of 283 persons per square mile. Table 6-14 indicates that Berrien
County experienced a moderate rate of population growth between 1970 and 1975,
while New Buffalo Township and the city of New Buffalo experienced rapid growth
during the same time period. Projections for 1990 indicate that Berrien County
is expected to have a slow rate of population growth in the future.

Table 6-14. Population Data for the Vicinity of Galien River Wetland

Estimated Projected
Populatbion

1970-1975 1990

Estimated

Populataion
1975

Barrien County
New Buffalo Township
City of New Buffalo

170,544
2,765
2,977

179,6924.0
7.0
6.9

b U.S. Bureau of the Census �977!
Michigan Department of' Management and Budget �977!

Land Use and Ownershi

Galien River Wetland has been nominated for status as an "area of
particular concern" under Michigan's Coastal Hone Management Program. Should
this olan be implemented, the wetland will be preserved for its natural features
 Southwestern Michigan Regional Planning Commission, 1976!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of GaIien River Wetland.
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Land use within Galien River Wetland is rural open space. The surrounding
area is characterized by residential, industrial, and commercial development
 the city of New Buffalo! adjacent to the southwest portion of the wetland,
residential development between the wetland and Lake Michigan, and primarily
agricultural and other rural open space uses elsewhere. A secondary highway
crosses Galien River Wetland, and rail lines and access roads lie adjacent to
this wetland  U.S.G.S. quadrangle map, New Buffalo East, Michigan-Indiana,
1970, Berrien County Planning Commission, 1976!.



Mineral, Ener y, and Forest Resources

Dune and coastal strip sands such as those near Galien River Wetland are
the leading sources of industrial quality sand, owing to their purity and
superior physical qua'lities. At present there are no sand extraction operations
in or near Galien River Wetland  Michigan Geological Survey, 1975!, nor are
there any active gravel operations although gravel resources are found in the
vicinity of the wetland.

The vicinity of Galien River Wetland contains no coal deposits or oil and
gas pools  Great Lakes Basin Commission, 1975; Michigan Geological Survey,
1977; Smi th, 1915!. Ga1 i en Ri ver Wet 1 and is parti al Iy wooded  U ~ S.G. S.
quadrangle map, New Buffalo East, Michigan-Indiana, 1970!, but it was not
determined through the literature search whether this wooded area is subject to
commercial timber harvest.

Public Util~ties and Facilities

A sewage disposal plant is located to the southwest of Galien River Wetland
 U.S.G.S. quadrangle map, New Buffalo East, Michigan-Indiana, 1970!.

Pollution Sources

There are no NPDES permit holders adjacent to Galien River Wetland
 Michigan Water equality Division, 1978!. However, a sewage disposal plant is
situated to the southwest of the wetland. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

LM 127RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Galien River Wetland.
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No known historical sites exist within 5OO feet of Galien River Wetland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that three archaeological sites are present in the vicinity of the
wetland. One is a habitation of an unknown culture and date; one is a Middle
Woodland site; and the third contains three mounds of an unknown culture and
date  Peebles and Bl ack, 1976!. Further information regar ding the field
research and location of these sites can be obtained from the Michigan History
Division.
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LAKE SECTION 7

INTRODUCTION

Lake Section 7 extends along the southern shore of Lake Michigan from the
Michigan-Indiana border to East Chicago, Indiana. This region is part of the
Calumet Lacustrine Plain, an area of generally low relief occupying the bed of
glacial Lake Chicago  Reshkin et al., 1975!. Predominant land types along this
forty-mile stretch of shoreline include artificial fill and both low and high
dunes  Great Lakes Basin Commission, 1975!. The high dunes range to 40 feet
above the surrounding plain.

Figure 7-1 shows the approximate location of the nine coastal wetlands in
Lake Section 7. Latitude and longitude, acreage, and c'Iassification for each of
these wetlands is presented in Table 7-1. Wetland elevati ons within Lake
Section 7 range from 590 to 610 feet above sea level �0 to 30 feet above the
approximate mean elevation of Lake Michigan!. All of the wetlands are
Palustrine Systems.

Information related to the physiographic and cultural features of the
wetlands in Lake Section 7 is summarized in the individual wetland narratives
presented in this chapter. With the exception of Ogden Dunes Wetland ¹1, site-
specific information on the bi otic characteristics of these wetlands has not
been found in published sources. However, extensive biotic information is
available for areas in the vicinity of the wetlands.
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figure 7-!. Lake Section
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Table 7-1. Location, Acreage, and Classification of Wetlands
1n Lake SeCtian 7

Longitu e creage C assificationLatitudeWet and kueber Wet and

41'37'30" 87 00'00"indiana Dunes Wetland 4041?8

DUNE ACRES WETLAND COMPLEX
Dune Acres Wet'land «1
Dune Acres Wetland «2

87'06'30'
87'06'52"

41'38'42"
40'38'39"

129
130

87'16'45"41'36'59"Marquette Park Area Werland136

aP=pa!ustrine
L=lacustrine
R*riverine
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131
13?
133
134
135

OGDEN DUkES WETLAND COMPLEX
Ogden Dunea Wetland al
Ogden Dunes Wetland «2
Ogden Dunes Wetland «3
Ogden Dunes Wetland «4
Ogden Dunes Wetland «5

41'37'36'
41'37'33"
41'37'30"
41a37'28
41'37'24"

87 12'00"
87 12'13"
87 12'24"
87 12'39"
87 13'08"



INDIANA DUNES WETLAND

LM 128PHYSIOGRAPHIC SETTING

Indiana Dunes Wetland is located along the southern shore of Lake Michigan
in Porter County, Indiana, 0.4 mile from the Lake Michigan shoreline and 4.0
miles from Michigan City, Indiana. The western portion of' this wetland is
situated within the Indiana Dunes State Park. A residential development named
Beverly Shores lies to the north of the wetland.

Indiana Dunes Wetland is separated from Lake Michigan by a series of
coastal beach ridges or dunes, and several blowouts are located along these
ridgelines. The extr erne eastern portion of the wetland has been partially
filled and modified f' or residential development.

Indiana Dunes Wetland is a low, Palustrine System and includes both wooded
and non-wooded areas. Several intermittent streams and a perennial stream are
present within the wetland. Portions of the perennial stream have been
channelized  U.S.G.S. quadrangle maps, Michigan City West, Indiana, 1969, and
Done Acres, Indiana, 1968!.

The total relief of Indiana Dunes Wetland is less than 10 feet. Wetland
elevations range from roughly 590 to 600 feet above sea level �0 to 20 feet
above the approximate mean elevation of Lake Michigan!. The wetland is located
in the Calumet lacustrine Plain, an area of generally low relief occupying the
bed of glacial Lake Chicago  Reshkin et al., 1975!. The area is char acterized
by three shorelines of high sand dunes representing fluctuating stages of the
glacial lake. The high dunes of the present shoreline range to 40 feet above
the surrounding plain and occur in an east-west arc through the area.

Surficial Geolo
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The surfi ci al geology of !ndiana Dunes Wetland consists of silt, sand, and
clay, as well as muck, peat, and marl. The silt, sand, and clay are the residue
of former glacial lake areas and are generally less than 50 feet thick. The
muck, peat, and marl were formed from lake and swamp deposits. These range in
thickness from a few inches to 25 feet and are characterized by poorly drained,
depressional areas  Hartke et al., 1975!. Muck, peat, and marl are found in
occasional deposits along the Indiana shore of Lake Michigan. Dune deposits of
sand and silt are found in a narrow band along the Indiana shore of Lake
Michigan. For additional information on these unconsolidated deposits see
Hartke et al. �975! and Reshkin et al. �975!.



Soi 1 s

The soil association for Indiana Dunes Wetland is Oakville-Plainfield-
Adr1an  Agricultural Experiment Station/Cooperative Extension Service, Purdue
University, 1976!. Oakville soils are deep, excessively drained, coarse-
textured soils, which occupy sand dunes and beach ridges and were formed from
coarse-textured glacial drift reworked by wind.

Plainfield soils are also deep, excess1vely drained, coarse-textured
soils. These soils are nearly level to moderately sloping and occupy sand dunes
and ridges on outwash plains and moraines. Plainfield soils were formed in
strongly acid material derived from sandy glacial dr~ft reworked by wind.

Adr1an so1ls are poorly drained, organic soils that developed from sedge
and grass remains� . These soi ls are underla1n by sandy material at a depth of
less than 42 inches. Adrian soils are nearly level and are found on flats and in
depressions.

~Hydro 1 pi~

There are five streams located in Indiana Dunes Wetland. Markowitz Ditch
and two unnamed streams flow later ally through the eastern end of the wetland;
an additional unnamed stream, which may be part of Dunes Creek during periods of
high flow, runs through the northern port~on of the wetland south of Heverly
Shores. Dunes Creek is located in the western end of the wetland. The
elevat1on of each of these streams is 600 feet with little gradient  U.S.G.S.
quadrangle maps, Dune Acres, Indiana, 1968; Michigan City West, Indiana, 1969!.

A water quality assessment of the Indi ana Dunes National Lakeshore, wh1ch
includes Indiana Dunes Wetland, is being conducted.  Arihood, 1975!. This study
analyzes the quality of the groundwater, surface water, and precipitation, as
well as the geohydrology of the area. Numerous sampling sites are used for the
water quality assessment.

Dunes Creek and its tributaries have water that is considered to be
characteri st1c of a wetland drainage area containi ng wildlife. The water of the
five streams in Indiana Dunes Wetland is colored and contains animal bacteria.
Markowitz D1tch has a higher i nci dence of organic contami nati on than any of the
other streams in the Indiana Dunes Nat1onal Lakeshore. Chlordane, DDD, DDT, and
dieldrin, as well as polychlorinated biphenyls, have been found in significant
quantities in Mar kowitz Ditch, which also contains a higher amount of
mineralized water than is usually associated with a wetland area  Ari hood,
1975!.

In a water sample taken in August, 1974, from Indiana Dunes Wetland, the
water quality was found to be characteristic of water w1th high organic growths
The dissolved oxygen levels were also h1gh, at 10.0 milligrams per l1ter
 Ari hood, 1975!. Table 7-2 presents water quality i nformation on Indi ana Dunes
Wetland.
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Table 7-2. Hydrologic Data far Markowitz Ditch and Indiana

Dunes Wetlanda

Temperature Dissolved
  C! Ox en

b pH AlkalinityDateSite

10/17/73
4/25/74

Markowitz Ditch 13.0
6.0

6.5
12.8 7.4 140.0

Indiana Dunes Wetland 10/17/73
4/23/74

11.0
12.5

1.8 6.4
10.0 6.7 66.0

b Arihood �975!
mi 1 1 i grams per l i ter

The literature search yielded no site-specific data pertaining to water
level influences, water depth, or seasonal changes in Indiana Dunes Wetland.

Climate

The closest weather station providing climatic data for Indiana Dunes
We!land is located in Ogden Dunes, Indiana. The average annual temperature was
51 F; the average daily low for January was 21.1 F and the average daily high in
July was 85.0 F. The average annual precipitation is 40.20 inches, with a mean
monthly precipitation of 3.80 inches in January and 2 ~ 59 inches in July based on
the normal period from 1941-1970. The growing season is approximately five and
a half months long, with the 1ast killing fr ost �8 F! in 1975 occurring On May
7 and the first killing frost �8 F! on October 21  National Oceanic and
Atmos pheri c admini str ati on, 1975! .

S ecial Features

Three dunes of exceptional height �50 feet above sea level or higher! lie
to the northwest of the wetland  U.S.G.S. quadrangle maps, Michigan City West,
Indiana, 1969; Dune Acres, Indiana, 1968!.

LM 128BIOTIC SETTING

In terms of vegetational composition, the Indiana Dunes Wetland may be
divided into western and eastern sections, using the state park boundary as an
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Metallic ion measurements  e.g., iron, lead, and copper! were taken in a
wetland area located in the Indiana Dunes State Park and are reported by
National Parks Service �977!.. These measurements may be representative of the
water quality conditions in Indiana Dunes Wetland.



approximate line of demarcation. Major species in the western portion of this
wetland include, in descending order of abundance, reed grass  Phra mites
communis!, common cattail  T ha latifolia!, touch-me-not  Im atiens
hardback  ~S irea tomentose , meadow sweet  S irea alba , tal ~go denrod
 Solida o canadensis var. scabra!, small white aster Aster vimineus! and swamp

«g«
portion o7 this wet and include willow  Salix spp.!, quaking aspen  ~Po ulus
tremuloides!, buttonbush  Ce halanthus oc~ci entalis!, common elder  Sambucus

winterberry Ilex vertici ata , swamp loosestrife ~Decodon
verticillatus!, red osier dogwood Comus stolonifera!, gray dogwood ~Comus

k t ~ 1 d
~thi ol' !, arrowleave tearthumbbPbo onum sa ittatum!, dark-green

us atrovirens!, common arrowhea a ittaria ati oIia!, spotted
joe-pye-weed Eu atorium macul atum!, American bur-reed S ar anium ameri canum!,
dock  Rumex sp. woo ~grass Scir us ~c erinus!, vervain verbena sp.!,
tickseed-sunflower  Bidens coronata , esser duckweed  Lemna min~or , and wild
grape  Vitis sp.!  Kreke!er ~1915

For the eastern portion of this wetland, Krekeler �975! does not provide
any information on relative abundance, but includes a list of species occurring
in the site, which follows:

Herbs reed grass
Ph t s communis

quaking aspen
~Po u los tremuloides

Trees

bigtooth aspen
~po u1 us ndi

v ir gin' s-bower
Clematis ir i
water-hem
Cicuta maculata

cottonwood
~Po ulus deltoides
wi 1 1 ow
gal i x
Amer>can elm
Ulmus americana
red maple
Acer rubrum
~si ver mapTe
Acer saccharinum
ETack cherry
Prunus serotina
white ash
Fraxinus americana

tuliptree

evening-primrose
Oenothera biennis
pokeweed
Ph t 1 americana
moth mullein
Verbascum blattaria
~pur pie oosestrife
~L thrum sall caria
sweet goe-pye-weed
~Ei x f
American bugle-weed
L co us amer icanus

Urtica grocers
~w~ d cucumber
5 hinoc stis lobata

P nthemu flexuosum

Sassafras albidum
pincherry
P
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touch-me-not
~lm at1ens biflora

Shrubs common elder
Sambucus canadensis

Herbs

The literature search yielded no site-specific data concerning density,
productivity, or relationship to water levels of the vegetation of the Indiana
Dunes Wetland.

Fish

The ponds and wetlands in northwestern Indiana were discussed by Downing
�922!, Texas Instruments Incorporated �975, 1976, 1977!, Carline �977!, and
the northern Indiana Public Service Company �977!. These six studies are
discussed in connection with the Dune Acres Wetlands Complex. The literature
search provided no site-specific data pertaining to species composition,
seasonal distribution and abundance, spawni ng and hatching areas, life
histories, food sources, or recreational and commercial use of the fish
populations in Indiana Dunes Wetland.

Invertebrates

General information applicable to Indiana Dunes Wetland may be found in
Reshkin �975!. The mosquitoes in Appendix B-I  Siverly, 1972! may occur in
suitable habitat in the Indiana Dunes Wetland. However, the literature search
produced no site-specific data pertaining to seasonal distribution, density and
productivity, major food sources, or relationship to water levels of the
invertebrates present in Indi ana Dunes Wetland.

Re tiles and Am hibians

Documentation on the presence and abundance of species present in the
immediate vicinity of Indi ana Dunes Wetland is available in Schmidt and I'checker
�935!, Necker �939!, Hinton �972!, and Reshkin et al. �975!. The first. two
ref erences concern mu scum spec ime ns co 1 1 ected pri or to 1940; the third
reference probably refers to these old records but includes new records as well.
The fourth reference includes an educated opinion on the current abundance of
all species recorded from the vicinity. The localities represented by the
museum records are Beverly Shores, on the northern border of' the wetland, and in
Tremont, which is about 0.5 mile south.

Based on these references there may be 17 species of amphibians, all having
wetland affinities, utilizing Indiana Dunes Wetland. There may be 21 species of
reptiles in the vicinity, but only 13 species may be expected to frequent the
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swamp rose
Rosa palustris
meadow-sweet
~Spirea alba
red-osier dogwood
Comus stolonifera

thistle
Cirsium sp.
g od
S lid sp.
horse-nettle
Solanum carolinense



wetland on more than an incidenta1 basis. Of 10 species of amphibians listed as
common to abundant in Reshkin et al. �975!, all have small body size except the
green frog  Rang clamitans, bullfrog  R. catesbeiana! and northern leopard frog
 R. ~liens!. There are six common to abundant reptiles, of wh1ch the midland
painted turtle  Chr sem s ~icta mar 1nata!, northern water snake  Nerod1a

d 1 d I. 8 8 ~lhi
eastern p ains garter snake  T. r. radix!, and eastern hognose snake Heterodon
1 at rhinos! are relatively conspicuous. Species in danger of being extirpated

y elude the spotted turtle  Clemm s ~uttata! and Blanding's turtle
 ~Em doidea blandin 1!. The bullfrog, eopard frog, snapping turtle  Chel dra

fdl d 81 d
value in some portions of their overa'll geographic r anges.

The 1 i ter ature search prov i ded no site-specific data perta ining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the amphibi ans and reptiles i nhabiting Indi ana Dunes Wetland.

Avif auna

Two sources of information which may be regarded as highly r elevant to bird
populations in Indiana Dunes Wetland are Reshkin et al. �975! and the Christmas
Bird Counts published annually by Arbib. Reshkin et al. �975! include a list
of locally breeding avifauna, annotated by Or. Russell E. Numford so as to
apply to the Indiana Dunes National Lakeshore. The list includes 114 species of
breeding birds, plus 22 additional species which summer on the Indiana Dunes
National Lakeshore property but lack breeding records there. Ninety species
associate with wetlands for some sort of activity; 50 of these are passerine
birds. Table 7-3 provides a selected list of 45 common breeding birds which
associ ate with wetlands. From this 1ist the key speci es typifying Indi ana Dunes
Wetland may be selected.

The key species are defined here as those species which are abundant,
breeding in the wetland or locally, feeding in or over the wetland, and in sum
spending much of their time at the wetland. These species include the
piedbi lied grebe  Pod11 mbus ~od1ce s!, green heron  Butori des stri atua!,
mallard  Anas lat rh nchos, various rails, American coot~rica americana!,
downy woodpecker Picoi des ! ubescens!, and red-winged blackbird~~Ac aius

8» 1 «118 81«1 8
in Bull and Farrand �977! may be used as a tentative guide to their activities.

Recent sources of data on the tentative presence and abundance of early
winter avifauna include the annual Christmas Bird counts conducted in the
Indiana Dunes National Lakeshore census area  Table 7-4!. The 7.5-mile radius
census area includes all of Indiana Dunes Wetland. However, the census area
also includes several miles of Lake Michigan shoreline as well as the interior
wetland, Pinhook Bog. Therefore, Table 7-4 probably represents the avifauna of
the local region as opposed to the wetland exclusively. Birds of' open water
 e.g., common goldeneye  Buce hala clan ula!, and bufflehead  Buce hala

'"d '8'" 1"' " '.. ""8 8'11.
8 ' ..~i1 1! . 81
not be using the wetland as a winter staging area. Red-winged black birds are
also sporadical ly abundant and may rest in wetl ands during migrati on.
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Table 7-3. Common to Abundant 6irds Associating with Wetlands and with
Recent Breeding Records from the Indiana Dunes National Lakeshorea

aAdapted from Reshkin et al.  ]975!
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pied-billed gr be
green heron
American bi ttern
mallard
blue-winged teal
wood duck
red-shouldered hawk
mars h h awk
ring-necked pheasant
king rail
Virginia rail
sora

con+on gal l inul e
Arreri can coot
American woodcock
black tern
yellow-billed cuckoo
screech owl
belted kingfisher
red-headed woodpecker
downy woodpecker
eastern kingbi rd
great crested flycatcher

eastern phoebe
Traill's flycatcher
tree swallow
bank swallow
rough-winged swallow
purple martin
Carolina wren
long-billed marsh wren
American robin
red-eyed vireo
warbling vireo
yel low warbler
ovenbi r d

ye 1 low throat
Ameri can reds tart
bobolink
eastern meadowlark
red-winged blackbird
savannah sparrow
Henslow's sparrow
swamp sparrow



1975 9739 4976

common loon
red-necked grebe
horned grebe
pi ed-bi lied grebe
whi stling swan
Canada goose
mallard
black duck
gadwal 1
pintail
Pmerican wigeon
wood duck
r dhead
r1ng-necked duck
canvasback
greaterscaup
scaup sp,
lesser scaup
cordon go'ldeneye
bufflehead
ol dsquaw
whi te-winged scoter
ruddy duck
hooded merganser
comon merganser
red-breas terd merganser
Cooper's hawk
red-shoulder d hawk
bald eagle
eagle, sp.
marsh hawk
Virginia rai l
Arveri can coot
k1lldeer
American woodcock
commcn sIllpe
great black-backed gull
herr1ng gull
ring-billed gull
Bonaparte's gull
little gull
great horned owl
barred owl
long-eared owl
belted k1ngfisher

3
2

37
155

7

82
231

56

32

317
29

7

1

1

80

498
58

l

37

2
--b

2
12

100
21

374
330

30
1

300
50

12

27
88

65

123

3

35
117

6

262 1 5
28
14

1
1513

86
1
1

86
10

1
11

--b

1
1

15
5

2
1

320
197

140 1500
49 700

608
340

5
--b

3 1

275
38

Continued
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Table 7-4. Christmas 81rd Counts from the indiana Dunes
National Lakeshore Census Areaa



Table 7-4.  Concluded!

3 19729 4976 1975

2
770 450

3 1
860 3000

619

180
19

3

5

215
64

270
48

7
26

167

28

aArbib �973, 1974, 1975, 1976, 1977!
0bsarved in ar-a during the count week, but not s en on the count day
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winCer wren
s tarling
yellow-headed blackbird
red-wi ng ed b 1 a ckb i rd
Brewer ' s b 1 ackbi rd
cardinal
purple finch
white-throatad sparrow
swamp sparrow

1
8]2

2
21

1
205

37

21
8



General information pertaining to waterfowl breeding, migration, and
harvest is included in Appendix D-16. Care should be taken in the
interpretation of the relevance of these studies to Indiana Dunes Wetland.

The literature search yielded no site-specific information pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing Indiana Dunes Wetland.

Ma tlt! a 1 s

Studies of the general area provide information which may apply to Indiana
Dunes Wetl and. Lyon �923! conducted a mammal survey of the Indi ana Dunes
region and recorded the relative abundance of 14 mammalian species  Table 7-5!.
The present relative abundance has been determined for 23 mammalian species of
the Indiana Dunes National Lakeshore  Krekeler, 1975! and may apply to Indiana
Dunes Wetland  Appendix E-3!. The species from this list which have commercial
value are the beaver  Castor canadensis!, muskrat  Ondatra zibethicus!, red fox

t~ I, i ~ i I iPI
skunk ~Me hitis ~me hitis!. owever, hunting and trapping is restricted since a
large portion of this wetland lies within the boundaries of Indiana Dunes State
Park ~

The literature search provided no site-specific information pertaining to
species composition, seasonal distribution and abundance, density and
productivity, recreationaI and commercial use, life histories, major food
sources, or relationship to water levels of the mammals i nhabiti ng Indi ana Dunes
Wetland.

Endan ered S ecies

No endangered or threatened plants and animals were found through the
literature search to occur in Indiana Dunes Wetland  U.S. Fish and Wildlife
Service, 1977; Indiana Department of Natural Resources, undated!. There are,
however, several species of endangered or threatened birds and mammals
historically or currently present in the vicinity of the wetland.

The peregrine falcon  Falco erearinus!, present on the federal endangered
list, is not included in Ei7rig's 919 isf. of birds of the dunes region. It
is currently, and may always have been, rare in the area. The bald eagle
 Hali aeetus 1 eucoce hal us !, which is endangered in Indi ana  U. S. Fish and
II~II, » . I g1 1 h y 1 D
up to about 1900 and then ceased  Eifrig, 1919!.

The river otter  Lutra canadensis! and the bobcat  ~L nx rufus!, both
endangered species in Ind~ana, were once common in the Indiana wetlands region
 Brennan, 1923!, but neither species has been recorded there since the middle to
late 1800's  8rennan, 1923; Lyon, 1936!. The Indiana myotis  ~M otis sodalis!,
an endangered species, on the federal list, was recorded by Reshkin et al.
�975! as being rare in the Indiana Dunes National Lakeshore. It is unlikely
that Indiana Dunes Wetland provides suitable habitat for this species.
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Table 7-5. Relative Abundance of Wetland iiammal Species of the
Indiana Runes R-giona

at> ve a undanceonion nam"

Vi rgi ni a oppos s um
short-tailed shrew
red bat.
eastern cottontail
woodchuck
red squirr 1
d=-=r mous
whi t"-footed mouse
muskrat
rdfox
raccoon

long-tailed weasel
mi nk
striped skunk
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aLyon �923!
bC=common, I'=uncommon, P=present, relative abundance was not determined



The Indiana Department of Natural Resources has not designated any native
amphibi ans or reptiles as endangered or threatened. It i s considering the
following amphibians and reptiles for possible state endangered status:
spotted turtle  Clemm s guttata], smooth green snake  ~0 heodr s verna lie!, and
eastern massasauga Sisturus c. catenatus!. These species have been collected
in the vicinity of Indiana ilunes~Wet and.

Health

The available information is not sufficient to allow an evalutation of the
environmental quality of this wetland. However, fly ash ponds in the vicinity
of the wetland probably have some effect on its health.

LM 128CULTURAL SETTING

Indiana Dunes Wetland is situated adjacent to the Village of Beverly Shores
in Pine and Westchester Townships of Porter County. The county is moderately
urban, with a population density of 205 persons per square mile. Table 7-6
indicates that Porter County and the Village of Beverly Shores experienced rapid
increases in population between 1970 and 1975. Pine Township declined slightly
in popul ation, while Westchester Township experienced a small popul ati on
increase during the same time period. Population projections for 1990 indicate
that rapid population growth is expected to continue in Porter County.

Table 7-6. Population Data for the Vicinity of Indiana Dunes Wetland

Estimated Projected
1990 b

1970-1975 Popu1 at i on

Estimated
Popu 1 at i an

1975

130,45093,327
14,017

3,016
1,050

10.6
2.7

-2.6
11.0

Porter County
Westchester Township
Pine Township
Village of Beverly Shor es

b U.S. Bureau of Census �977!
Northwestern Indiana Regional Planning Commission �976!

Land Use and Ownershi
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The primary land use in Indiana Dunes Wetland is rural open space, although
the extreme eastern portion of the wetland is in residential development.
Several access roads lie within and around the wetland, and primary highways and
rail lines are also close by. The surrounding area is characterized by rural
open space uses interspersed with areas of low density residential development,



represented by the communities of Porter, Tremont, and Beverly Shores  U.S.G.S.
quadrangle maps, Michigan C ity West, Indi ana, 1968; Dune Acres, Indi ana, 1968!.
The wetland area is planned to retain its primarily open space char acter
 Northwestern Indiana Regional Planning Commission, 1976!.

The western portion of Indiana Dunes Wetland lies within the Indiana Dunes
State Park and is under state ownership. That portion of the wetland east of
the state park boundary is within the Indiana Dunes National Lakeshore and is
primarily under federal ownership with enclaves of private inholdings  U.S.
Department of the Interior, National Park Service, 1977!.

Since most of the wetland is under either state or federal protective
ownership, developmental pressure is minimaI. Pressures do, however, exist on
the private inholdings within the wetland, and the removal of the requirement of
zoning compatibility to lakeshore management through the 1976 amendments to the
Lakeshore Act has served to increase these pressures. However, pending
legislation would allow accelerated purchase of private inholdings, after which
current uses would be phased out. The wetland would then be allowed to return
to its natural state  Office of the National Lakeshore, personal
communication!.

Recreation

Recreational opportunities in the vicinity of the wetland are provi ded by
the Indiana Dunes State Park, into which the western portion of the wetland
extends, and the Indiana Dunes National Lakeshore, in which the bulk of the
eastern portion of the wetland lies. Recreational activities in the Indiana
Dunes State Park include hiking, camping, swimming, and picnicking  Indiana
Ounes State Park Office, personal coasnunication!. When fully operational, the

n N i I L ~i« il i i f
passive recreational activities  Northwestern Indiana Regional Planning
Commission, 1976!. The presence of pr ivate inholdirigs in this portion of the
National Lakeshore has hindered the development of recreational facilities.
While the entire beach east to Michigan City is public, it is relatively little
used for swimming owing to access problems caused by limited parking. A short
hiking trail runs through the area and is used for interpretive programs as well
as by individual hikers  Office of the National Lakeshore, personal
communication!.

Mineral Ener and Forest Resources

The sand deposits within Indiana Dunes Wetland are too shallow and
scattered to make their extraction economically viable. The area between the
wet1and and Lake Michigan, however, contains deposits between 10 and 50 feet
thick, with scattered deposits greater than 50 feet in thickness  Bieber and
Smith, 1952!. These deposits typically contain 95K sand and 5X gravel  Rooney
and Ault, undated!.
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The major portion of the wetland is forested and extensive forested areas
surround the wetland area  U.S.G.S. quadrangle maps, Michigan City West,
Indiana, 1969; Dune Acres, Indiana, 1968!. The location of these areas within
the Indiana Dunes State Park and the Indiana Dunes National Lakeshore, however,
precludes their commercial exploitation. There are no known oil, gas, or coal
deposits present within Indiana Dunes Wetland  Spencer, 1953; Carpenter and
Keller, 1977!.

Public Utilities and Facilities

Power lines are located south of Indiana Dunes Wetland  U.S.G.S.
quadrangle maps: Michigan City West, Indiana, 1969; and Dune Acres, Indiana,
1968! ~

Pollution Sources

Historical and Archaeolo ical Features

An historical marker for La Petite Forte is located within the Indiana
Dunes State Park. The fort was a French mi litary compound built ar ound 1750 and
abandoned in 1780  Cattman, 1930!.

No known archaeological sites exist in ihe vicinity of Indiana Dunes
Wetland. However, the area has not been systematically surveyed by a
professional archaeologist  U.S. Department of the Interior, National Park
Service, 1977!.

LM 128RESEARCH PROJECTS

An evaluation af water quality problems in the Indiana Dunes National
Lakeshore is being conducted by the U.S. Geological Survey, blater Resources
Division, Indiana District. Indiana Dunes Wetland is situated within the
National Lakeshore area. The objectives of' this study are to assess the extent
of seepage from fly ash ponds into the Indiana Dunes and to investigate the
effects on lakeshore water 'levels associ ated with dewatering for construction
of a proposed power plant. This investigation will analyze water samples to
determine the movement of pollutants from the industrialized area northwest oi
the Indiana Dunes. The hydrogeologic characteristics of the area are also under
study  U.S. Geological Survey, 1978!.
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There are five fly ash settling ponds located at the Bailly Power Plant
near Dune Acres  Northwestern Indiana Regional Planning Commission, 1977!. It
has been est~mated that one million gallons of water daily infiltr ates the
ground through these ash ponds. The U.S. Geological Survey indicates that the
water is possibly moving in an eastward direction  U.S. Department of the
Interior, National Parks Service, 1977!. This polluted water is seeping into
the Indiana Dunes National Lakeshore  Louisville Courier-Journal, 1978!. It is
not certain, however, that the polluted water is affecting Indiana Dunes
Wetland.



DUNE ACRES WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 129-130

Dune Acres Wetland Complex, comprised of Dune Acres Wetlands ¹1 and ¹2, is
located along the southern shore of Lake Michigan io Porter County, Indiana.
The two wetlaods are situated very close to one another io a low depression
which is surrounded by sand dunes. Both of the wetlands are approximately 0.2
mile from the Lake Michigan shoreline, six miles east-northeast of Gary,
Indiana. Cowles Bog, a National Natural Landmark, is located one mile to the
east of the wet lands. Dune Acres Wetlands ¹1 and ¹2 are low, wooded, and
Palustrioe Systems  U.S.G.S. quadrangle map, Dune Acres, Indi aoa, 1968!.

The area in which Dune Acres Wetlaods ¹1 and ¹2 are located is being
considered by the National Park Servi ce for inclusion in the Indi aoa Dunes
National Lakeshore. The shoreline in the vicinity of the wetlands features
coastal beach ridges. The wetlands are situated in the ioterdunal area, between
the foredunal and backdunal complexes. Four blowouts are located along the
coastal ridgeline in the area. Beach development is seen on the east side af
breakwalls located offshore af the wetlands, indicating that the littoral
current is moving westward  U.S. Department of the Interior, National Park
Service, 1977!.

Dune Acres Wetlands ¹1 and ¹2 are in a buffer zone which separates the
heavily industrialized area to the west from the relatively undeveloped area to
the east. Bethlehem Steel Mill and the Northern Indiana Public Service
Company's Bailly Power Plant are located to the west of the wetlands  U.S.G.S.
quadrangle map, Dune Acres, Indiana, 1968!.

Dune Acres Wetlands ¹1 and ¹2 have a relief of less than 10 feet, aod the
elevation of both wetlands is approximately 610 feet above sea level �0 feet
above the approximate mean elevation of Lake Michigan!. The wetlands are
located in the Calumet lacustrine Plain, an area of generally low relief that
occupies the bed of glacial Lake Chicago  Reshkin et al., 1975!. The area is
characterized by three shorelines of high sand dunes representing fluctuating
stages of the glacial lake. The high dunes of' the present shorelioe range to 40
feet above the surrounding plain aod occur in an east-west arc through the area.

Surficial Geolo

The surticial geology of Dune Acres Wetlands ¹1 and ¹2 consists of' muck,
peat, and marl formed in lake and swamp deposits. The deposits are thin,
ranging from a few inches to 25 feet, and are characterized by poorly drained
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depressional areas  Hartke et al., 1975!. Muck, peat, and marl are found in
occasional deposits along the Indiana shore of Lake Michigan. For additional
information on the unconsolidated deposits of this area see Hartke et al.
�975! and Reshkin et al. �975!.

Soils

The soil association for Dune Acres Wetlands 41 and g2 is Oakvil�l-
eP� ai nf i el d-Adri an  Agri cul tural Experiment Station/Cooperati ve Extension
Service, Purdue University, 1976!. Oakville soils are deep, excessively
drained, coarse-textured soils. These soils occupy sand dunes and beach ri dges
and were formed from coarse-textured glacial drift reworked by wind.

Plainfield soils are also deep, excessively drained, and coarse- textured.
These so~is are nearly level to moderately sloping and generally occupy sand
dunes and ridges on outwash plains and moraines. Plainfield soils were formed
in strongly acid material derived from sandy glacial drift that has been
reworked by wind.

Adri an soils are poorly drained, organic soils that developed from sedge
and grass remains. These soils are underlain by sandy material at a depth of
less than 42 inches. Adrian soils are nearly level and are found on flats and in
depressions.

There are no streams flowing through Dune Acres Wetlands gl and g2
 U.S.G.S. quadrangle map, Dune Acres, Indiana, 1968!. However, a water quality
assessment of the Indiana Dunes National Lakeshore has been done which includes
Dune Acres Wetlands 41 and t2  Arihood, 1975!. This study analyzes the ground,
surface, and rain waters, as well as the geohydrology of the area. Numerous
sampling sites were used for the water quality assessment.

The movement of water from fly ash ponds owned by Northern Indiana Public
Service Company has been investigated. The water level difference between the
ash ponds and wetlands to the north of the ash ponds  not in the study area! is
sufficient to cause continual water movement below the surface. Water has been
observed flowing northward from the interdunal wetlands below Dune Acres
Wetlands tl and 42. The degree of water movement and seepage from the fly ash
ponds is not known and is still under investigation. However, the water quality
of the wetlands directly above the ash ponds and that of the ash ponds is
identical. It is not known whether Dune Acres Wetlands tl and t2 are also
affected by this northward water movement, but they are located less than 300
feet away from the contaminated area. Water quality data and additional infor-
mation is available in Arihood �975!. In addition, metallic ion measurements
 e.g., iron, lead, and copper! were taken in a wetland area located in the
Indiana Dunes State Park  U.S. Department of the Interior, National Parks
Service, 1977!. These measurements may be representati ve of the water quality
conditions that exist in Dune Acres Wetlands PI and F2.

The literature search yielded no site-specific data pertaining to water
level influences, depth, and seasonal changes in Dune Acres Wetlands Pl and 42.
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Climate

The closest weather station providing climatic data for Dune Acres
Wetlands ¹1 and ¹2 is located in Ogden Dunes. In 1975, the average monthly
temper ature was 51. 1 F; the average daily low for January was 21. 1 F and the
average daily high in July was 85.0 F. The average annual precipitation is
40.20 inches, with a mean monthly precipitati on of 3.80 inches in January and
2.59 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately five and a half months long, with the last killing frost
�8 F! in 1975 occurring on may 7 and the first killing frost on october 21
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Dune Acres
Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Dune Acres, Indiana, 1968!.

LM 129-1308IOTIC SETTING

Krekeler �975! provides information on major species composition and
distribution of vegetation in nearby wetland areas. However, the liter ature
search yielded no site-specific information pertaining to major species
composition and distribution, density and productivity, or relationship to
water levels for the vegetation of Dune Acres Wetlands ¹1 and ¹2.

Fish

If fish communities are present in Dune Acres Wetlands ¹1 and ¹2, their
characteristics may be similar to those in three nearby intradunal wetland ponds
adjacent to the Bailly Generating Plant  Northern Indiana Public Service
Company!. Fish species composition of the three ponds near the Bailly Plant
consisted of central mudminnow  Umbra limi!, spottail shiner  Notro is
hudsonius!, goldenshiner  Notemi onus cr soleucas!, bluegill Le omis
mmacroc mirusj, green sunfish e amis c ane us, ace bullhead {Ic a urus

yellow perch  Perca avescens Texas Instruments Incorporated,
T996, 1976, 1977; Cai line~97; Northern Indiana Public Service Company,
1977!. These three ponds were wooded wetlands without open water prior to 1966,
and the origin of the fishes in them since their flooding by seepage from
adjacent fly-ash ponds has been attributed both to human introduction and
immigration during intermittent inundation of old drainage ditches to nearby
streams  Carli ne, 1977 !. Presence of young-of-the-year of all species except
the yellow perch has indicated successful reproduction in the ponds  Carline,
1977!. Although winterkill of fishes in such shallow, heavily vegetated
northern ponds is common, owing to dissolved oxygen depletion under the ice,
winterkill in these three ponds was evidently minimal, because of a high
dissolved oxygen content of the ground water  Carline, 1977!. The ponds are
apparently not used f' or recreational fishing  C arli ne, 1977 !.

-514-



Observations by Downing �922! regarding fish communities in small
intradunal wetland ponds in the Lake Michigan drainage of Indiana are of a very
general nature but may apply to Dune Acres Wetlands ¹1 and ¹2. Such ponds
provide habitat and spawning areas for northern pike  Esox lucius!, central
mudminnow, redhorse  Moxostoma spp.!, lake chubsucker~Erim zon sucetta!,
minnow  Notre is sp.!, emerald shiner  Notroois atherinoides , river shgner

T ~Pi~ ~d gd
bullhead i Ictalurus nebulosus!, black bullhead, tadpole madtom  Noturus

rinus!, bTuueg> , pumpk>nseed  ~Le amis ibbos ~ s!, largemouth bass, crappie
pomoxis spp.! yellow perch, johnny darter Etheostoma ~ni rum!, and sculpin

  .actus sp.!. Most of these fishes enter from Lake Michigan through surface
water connections, which are often transitory, and spawn on the sandy bottoms or
vegetated margins of the ponds  Downing, 1922!.

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in the Dune Acres Wetland Complex.

Invertebrates

Slielford �912! and Park �930! provide general and historical information
for the southeastern shoreline of Lake Michigan. Information on the Indiana
Dunes  Reshkin, 1975! may be applicable to the wet lands in the Dune Acres
complex due to the proximity of the areas. The mosquitoes in
Appendix 8- 1  Siverly, 1972!  iiay occur in suitable habitat in the Dune Acres
Complex. However, the 'literature search produced no site-specific data
pertaining to species compos~tion, seasonal distribution and abundance, density
and productivity, food sources, or relationship to water levels of the
invertebrates present in Dune Acres Wetlands ¹1 and ¹2.

Re tiles and Am hibians

Documentation on the presence of reptile and amphibian species in the
immediate vicinity of Dune Acres Wetlands ¹1 and ¹2 is available in Schmidt and
Necker �935!, Necker �939!, and Minton �972!. The first two references
concern museum records but includes new records as well. The l ocal ity
represented by the older museum records is Dune Acres, a residential development
about a mile east of Dune Acres Wetlands ¹1 and ¹2. Dune Acres borders on a
large wetland area which is not included in this study. In evaluating the
museum records, one must recognize that many of the species may have been
collected in this large wetl and rather than in Dune Acres Wetlands ¹1 and ¹2.

There are 13 species of amphibians and 16 species of reptiles listed from
the vicinity of Dune Acres. All of the amphibians and ten of the reptiles have
wetland affinities, Locally documented species with commercial value in some
portions of their geographic ranges include the northern leopard frog  Rang

i ens }, eastern box turtle  ~Terra ene c. carol! na!, 8 I andi ng ' s tuft e
Em doidea blandin i!, and midland painted turtl ~e Chr sem s icta ~mar inata!.

T «g
subspecies of local distribution.



The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, health, life histories, relationship to water
levels, or major food sources of' the amphibians and reptiles inhabiting Dune
Acres Wetlands I9	 and t2.

Avif auna

Inasmuch as Dune Acres Wetlands tl and f2 are located within the indiana
Dunes National Lakeshore, the bird list in Reshkin et al. �975! applies to
these wetlands in a general sense. However, because the wetlands are very small
relative to the overall wetland acreage of the Indiana Dunes National Lakeshore,
the bird list should be viewed with caution.

Several critical land areas adjacent to the Indiana Dunes National
Lakeshore have been studied in detail  U.S. Department of the Interior, National
Park Service, 1977!. The documentation of Area II-A, which contains wetlands
and occurs within a few hundred feet of Dune Acres Wetlands 41 and II�, includes

gr eater scaup  A tha maril a!, bufflehead  ~guce haia a!ben!~a, common merganser
 Mer us mer anser, American coot  Fulica a merica na~ong-bi !!ed marsh wren
{ istothorus ~a ustris!, and red-winnge lacCk Cad A elaius hoeniceus!. The

d
The long-bi 1 1 ed marsh wr en and r ed-winged bl ackbird probabjy breed local ly
 Reshkin et alee 1975!.

General information on waterfowl breeding, migration, and har vest is
included in Appendix D-16. Care should be exercised in the interpretation of
the relevance of these studies to Dune Acres Wetland Complex.

The literature search yielded no site-specific data pertaining to
presence, seasonal abundance, density and productivity, recreation and
cormercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing Dune Acres Wetlands tl and 12.

Mammals

Several general studies provide information which may apply to Dune Acres
Wetlands tl and P2. Texas Instruments �975, 1976, 1977! has been monitoring
similar interdunal areas just south of Dunes Acres Wetland Complex for several
years and has recorded the presence of 15 mammalian species which also may be
found in the two wetlands of the complex  Table 7-7!. The relative abundance
has been determined for 23 mammalian species of the !ndiana Dunes National
Lakeshore  Krekeler, 1975! and this information also may apply to the two
wet1ands of Dune Acres Wetland Complex  Appendix E-3!.

The 1iterature search yielded no site-specific information pertaining to
species composition, seasonal distribution and abundance, density and
productivity, recreationa1 and commercial use, life histories, major food
sources, or relationship to water levels for the mammals inhabiting the two
wetlands comprising Dune Acres WetIand Complex.
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Table 7-7. Key and Iiajor Wetland Mammal Species Present on
the Bailly Nuclear-1 Study Site n ar brune

Acres !letl and Compl xa

ommon name

Vi rgi ni a oppos s um
masked shre~
s ho rt- tai 1=d s h remi
eastern cottontai 1
woodchuck
red squirrel
white-footed mouse
meadow vole
mus krat
meadov~ jumping mous
red fox
raccoon

mi nk
striped skunk
ehi te-tailed d er

aTexas Instruments �975, 1976, 1977!
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Endan ered S ecies

No endangered or threatened plants and animals were found through the
literature search to occur in Dune Acres Wetlands ¹1 and ¹2  U.S. Fish and
Wildlife Service, 1977; Indiana Department of Natural Resources, undated!.
There are, however, several species of endangered or threatened birds and
mammals historically or currently present in the vicinity of the wetland.

f

list, is not included in Eifrig's �919! list of birds of the dunes region. It
is currently, and may always have been, rare in the area. The bald eagle
 Hali aeetus leucace halus!, which is endangered in Indiana  U.S. Fish and

4 I 1 ly
up to about 1900 and then ceased  Eifrig, 1919!.

The r i ver otter  Lutra canadens i s! and the bobcat  ~Lnx ruf us!, both
endangered species in Indiana, wer e common in the indiana Dunes r egvoalrennan,
1923!, but neither speci es has been recorded there since the mi dd'Ie to late
1800's  Brennan, 1923; Lyon, 1936!. The Indiana myotis  ~Metis sodalis!, an
endangered species, on the federal list, was recorded by Reshkin et aa�975!
as being rare in the Indiana Dunes National Lakeshore. It is unlikely that Dune
Acres Wetlands ¹1 and ¹2 prov~des suitable habitat for this species.

The Indiana Department of Natural Resources has not designated any native
amphibi ans or repti1 es as endangered or threatened. It is consi dering the
following amphibians and reptiles for possible state endangered status:
spotted turtle  Cleum s ~uttata!, smooth green snake  ~0 heodr s vernalis!, and
eastern massasauga Sisturus c. catenatus!. These species have been coflected
in the vicinity of Dune Acres We ~a dns fl and  
.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, fly ash ponds in the vicinity
of the wetland probably have some effect on its health.

LM 129-130CULTURAL SETTING

Dune Acres Wetlands ¹1 and ¹2 are located in Westchester Township of Porter
County. The county is moderately urban, with a population density of 205
persons per square mile. Table 7-8 indicates that Porter County grew rapidly
between 1970 and 1975, while Westchester Township experienced only a small
increase in population. Population projections for 1990 indicate that rapid
populati on growth is expected to continue in Porter County.
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Table 7-8. Population Data for the Vicinity of the Dune Acres Wetland
Complex

Estimated Projected
Popu1 at i on

1970-1975 1990

Estimated
Population

1975

130,45010.6
2.7

96,237
14,017

Porter County
Westchester Township

b U.S. 8ureau of Census �977!
Northwestern Indiana Regional Planning Commission �976!

Land Use and Ownershi

Land use within Dune Acres Wetlands 41 and P2 is rural open space
 Northwestern Indiana Regional Planning Commission, 1976!. Areas of intensive
industrial development characterize the land to the west and south of the
wetlands, while land use to the east is a mixture of rural open space and low
density residential development, represented by the community of Dune Acres. An
ash disposal field, ash settling ponds, electrical substation, transmission
lines, and a dike are located near Dune Acres Wetlands tl and t2. Breakwalls
lie offshore of these wetlands  Northwestern Indi ana Regional Planning
Commission, 1976; U.S.G.S. quadrangle map, Dune Acres, Indiana, 1968!.

Dune Acres Wetlands kl and t2 are under federal ownership and, as part of
the Indiana Dunes National Lakeshore, are under National Park Service
management  Northwestern Indiana Regional Planning Commission, 1976!. Threats
to the wetlands from actual development of the wetland area are therefore
minimal. The ongoing concern for the wetlands within the National Lakeshore is
over the effects of activities carried on by neighboring land owners  Dr.
William Hendrickson, Of'flee of the National Lakeshore, Isersonal conssonl cation!.

Reer eat i on

-519-

Dune Acres Wetlands tl and t2 are located within the Indiana Dunes National
Lakeshore. When fully oper ati anal, thi s urban nat i onal park wi 1 l off er
facilities for both active and passive recreational activities  Northwestern
Indiana Regional Planning Commission, 1976 ! . A trail system is situated in
close proximity to the wetlands, and one of' the trails passes through Dune Acres
Wetland 41 and 42. Access to the trail system may be i~lproved with the addition
of new areas to the National Lakeshore, thereby allowing the establishment of a
trailhead  U.S. Department of the Interior, National Park Service, 1977!.



Mineral Ener and Forest Resources

Sand deposits in the vicinity of Dune Acres Wetlands ¹1 and ¹2 are more
than 50 feet thick over the major part of the area not in moraines  Bieber and
Smith, 1952!. These deposits typically contain 954 sand and 5X grave1  Rooney
and Ault, undated!.

Dune Acres Wetlands ¹1 and ¹2 are forested, and extensive forested areas
lie to the east of the wetlands  U.S.G.S. quadrangle map, Dune Acres, Indiana,
1968!. Although the wood is of commercial value, the location of the forested
area within the National Lakeshore precludes its commercial exploitation.

There are no known oil, gas, or coal deposits present within Dune Acres
Wetlands ¹1 and ¹2  Spencer, 1953; Carpenter and Keller, 1977!.

Pub1ic Utilities and Facilities

The Bail ly Power Plant substation is located west of Dune Acres Wetlands ¹1
and ¹2. The plant is owned by Northern Indiana Public Service Company and burns
chiefly coal, as well as Number 2 fuel oil. The Bail1y plant is rated at 650
megawatts and obtains its condensing water from Lake Michigan. Transmission
lines from the substation run to the south and west of the wetlands  U.S.G.S.
quadrangle map, Dune Acres, Indiana, 1968; U.S. Department of the Interior,
National Park Service, 1977; Federal Energy Administration, 1977; Federal Power
Commission, 1974! .

Pollution Sources

There are five fly ash settling ponds located at the Bailly Power Plant
near Dune Acres Wetlands ¹1 and ¹2  Northwestern Indiana Regional Planning
Commission, 1977!. It has been estimated that one million gallons of water
daily infiltrate the ground through these ash ponds. The U.S. Geo1ogical Survey
indicates that the water is possibly moving in an eastward direction  U.S.
Department of the Interior, National Parks Service, 1977!. This po11uted water
is seeping into the Indiana Dunes National Lakeshore  Louisville Courier-
Journal, 1978!. It is not certain, however, that the polluted water is
affecting Dune Acres Wetlands ¹1 and ¹2.

Bethlehem Steel holds several NPDES permits for deep wells near Dune Acres
Wetlands ¹1 and ¹2  Northwestern Indiana Regional Planning Commission, 1977!.
There is no documentation, however, that outmigration from the well shaft or
receiving bedrock is occurring.

Historical and Archaeolo ica1 Features

No known historical sites exist within 500 feet of Dune Acres Wetlands ¹1
and ¹2, nor are there any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
 U.S, Department of the Interior, National Park Service, 1977!.
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An evaluation of water quality problems is being conducted in the Indiana
Dunes National Lakeshore by the U.S. Geological Survey, Water Resources
Division, Indiana District. Dune Acres Wetlands g1 and P2 are situated within
this National Lakeshore area. The objectives of the study are to assess the
extent of seepage from fly ash ponds into the Indiana Dunes and to investigate
the effects on lakeshore water levels associated with dewatering for construction
of a proposed power plant. This investigation will analyze water samples to
determine the movement of pollutants from the industrialized area northwest of
Indiana Dunes. The hydrogeologic characteristics of the area are also under
study  LI.S. Geological Survey, 1978!.



OGDEN DUNES WETLAND COMPLEX

LM 131-135PHYSIOGRAPHIC SETTING

Ogden Dunes Wetland Complex, comprised of' Ogden Dunes Wetlands ¹1-¹5, is
situated along the southern shore of' Lake Michigan, in Porter County, Indiana.
These wetlands are included in a single complex because they are located chose
to one another in an area of coastal beach dunes. All of these wetlands lie
approximately 0.2 mile from the Lake Michigan shoreline and less than one mile
east of Gary, Indiana.

The shoreline in the vicinity of the wetlands features coastal beach
ridges� . Ogden Dunes Wetlands ¹1-¹5 are located in i nterdunal depressions
between the foredunal and backdunal complexes; Ogden Dunes Wetland ¹3 lies
within a blowout along this coastal ridgeline. A large wetland area ties 0.75
mile inland from the wetland complex, and there is urban and suburban
development to the west and east. All of the wetlands in this complex are low,
non-wooded, and palustrine  U.S.G.S. quadrangle map, Portage, Indiana, 1968!.

Ogden Dunes Wetlands ¹1-¹5 have slight relief. Ogden Dunes wetlands ¹1-¹3
are less than 590 feet above sea level 10 feet above the approximate mean lake
elevation level, while Ogden Dunes Wetlands ¹4 and ¹5 lie above the 590-foot
contour line. The wetland complex is located in the Calumet Lacustrine Plain,
an area of generally low relief occupying the bed of glacial Lake Chicago
 Reshkin et al., 1975!. The area is characterized by three shorelines of high
sand dunes representing fluctuating stages of the glacial lake. The high dunes
of the present shoreline range to 40 feet above the surrounding plain and occur
in an east-west arc through the area.

Surficial Geolo

The surficial geology of Ogden Dunes Wetlands ¹1-¹5 consists of sand and
some fine silt deposited by wind, mainly in dune form  Hartke et al., 1975!.
Dune deposits of sand and silt are found in a narrow band along the Indiana
shore of Lake Michigan. For additional information on the unconsolidated
deposits of this area see Hartke et al. �975! and Reshkin et al.   1975!.

Soils

The soil association for Ogden Dunes Wetlands ¹l-¹5 is Oakville-
Plainfield-Adri an  Agricultural Experiment Station/Cooperative Extension
Service, Purdue University, 1976!. Oakville soils are deep, excessively
drai ned, and coarse-textured. These soils occupy sand dunes and beach ri dges
and were formed from coarse-textured glacial drift reworked by wind.
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Plainfield soils are also deep, excessively drained, and coarse-textured.
These nearly level to moderately sloping soils occupy sand dunes and ridges on
outwash plains and moraines. Plainfield soils were formed in strongly acid
material derived from sandy glacial drift reworked by wind.

Adri an soils are poorly drained, organic so~is that developed from sedge
and grass remains. They are underlain by sandy material at a depth of less than
42 inches. Adrian soils are nearly level and are found on flats and in
depressions.

There are no streams flowing through any of the wetlands in Ogden Dunes
Wetland Complex  U.S.G.S. quadrangle map, Portage, Indiana, 1968!. However, a
water quality assessment of the Indiana Dunes National Lakeshore is being
conducted which includes Ogden Dunes Wetlands /1-¹5  Arihood, 1975!. This study
analyzes the quality oi the groundwater, surface water, and rain waters, as well
as the geohydrology of the area. Numerous sampling sites are used for this
water quality assessment.

Five interdunal ponds have been studied  Arihood, 1975! which correspond
to the locations of Ogden Dunes Wetlands ¹1 and ¹5. These wetland areas are
similar in water quality to Lake Ni chigan, which may i ndi cate lake influence.
The pH of these interdunal, wet areas ranges from 7.4 to 8 ' 3, which is common
for surface water. Dissolved oxygen levels range from just below to just above
the saturation po~nt  Arihood, 1975!. Water quality data for Ogden Dunes
Wetlands ¹1-¹5 are presented in Table 7-9 and additional information is
available in Arihood �975!.

The Iiterature search provided no site-specific data pertaining to water
level influences, water depth, or seasonal changes in Ogden Dunes Wetlands
¹1-¹5.

C 1 imate

The closest weather station providing climatic data for Ogden Dunes
Wetland Complex is located in Ogden Dunes, Indi ana. In 1975, the average
monthly temperature was 51. 1 F; the average daily low for January was 21. 1 F and
the average daily high in July was 85.0 F . The average annual precipitation is
40.20 inches, with a mean monthly precipitation of 3.80 inches in January and
2.59 inches in July based on the normai period from 1941-1970. The growing
season is approximately five and a half months 'Iong, with the last killing frost
�8 F! in 1975 occurring on May 7 and the first killing frost on October 21
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of the Ogden Dunes
Wetland Complex  U.S.G.S. quadrangle map, Portage, Indiana, 1968!.
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LM 131-135BIOTIC SETTING

Major species composing the vegetation of the margin of Ogden Dunes Wetland
¹1 include, in descending order of abundance, heart-leaved willow  Sal ix
cordata!, Kalm's St. John' s-wort {~Her icum kalmianum!, Kalm's iobel1a  Lobeli a
kalmi1!, rose-pink  Sabatia ~an ularis!, upland white aster ~Aster
5 «  !. ~d « K~i ! !. 5
species composing the emergent vegetation of Ogden Dunes Wetland ¹1 include, in
descending order of abundance, needle spikerush  Eleocharis acicularis!, hair-
5 5 I«    !, � Pl
blevicaudatus!, horned b adderwort Otricu aria cornuta!, greenish sedge ~arex

liow  Salix sp.! baltic rush Junc~us ba ticus var. 1{ttoraTiis
 Tg I   Pl, 5-« ~!~5

Vascular aquatic species comprising the vegetation of the open water of Ogden
Dunes  Piet!and {	 al e lim1ted only to vari able pondweed  Potamo eton ~ramineus!.
The stonewort Chara contraria is the only non-vascu ar p anktonic species
occurring in the open water of Ogden Dunes Wetl and ¹1 include di atoms,
f il amentous green al gae, uni eel lul ar desmids and col oni al blue-green al gae
 Krek el er, 1975 ! .

Major species composing the vegetation of the margin of Ogden Dunes Wetland
¹2 include, in descending order of abundance, horned bladderwort  Utriclaris

  ~ ' 5 . ' � ,   ~ '   ! �, - 5 5, I
aster, and bog twaybiade  ~Li gris loeseli1!. major species composing the
emergent vegetation of Ogden Dunes if~et and f2 include, in descending order of
abundance, hair- like beakrush, baltic rush, willow, needle spikerush, short-
tailed rush, greenish sedge, and common cattail. Vascular aquatic species
comprising the vegetation of the open water of Ogden Dunes Wetland ¹2 include
"""5-!"" ' ~P l.   5 d. '15~ '
pondweeds, al being of nearly equal abundance. Non-vascular p anktonic forms
present in the open water habi tat include di atoms, uni cel lul ar green algae
 Ankistrodesmus!, fi1 amentous green algae, unicellular desmids, and

5  5 . 1.

Major species composing the emergent vegetation of Ogden Dunes Wetland ¹3
include, in descending order of abundance, short-tailed rush, needle spikerush,
soft-stem bulrush, baltic rush, and common cattail. Vascular aquatic species
compr ising the vegetation of the open water of Ogden Dunes Wetland ¹3 include
variable pondweed and other pondweeds. Non-vascular aquatic macrophytes
present in the open water habitat include the stoneworts Chara contraria and C.
keukensi s, the f ormer being most abundant. Non-vascul ar planktonic forms
occurring in this wetland include diatoms  Navicula, Am hora!, filamentous
green algae  ~S iro ra, 2 nemo!, colonial blue-green a gae Ankistrodesmus!,
and unice'llul ar desmids Staurastrum!  l :rekeler, 1975!.

Major species composing the emergent vegetation of Ogden Dunes Wetland ¹4
include baltic rush, short-tailed rush, hair-like beak rush, greenish sedge,
willow, and needle spikerush. Also occurring in this vegetation zone and of

-525-



1 1 1 -1 I ~i  1 1 1  . 1
macrophytes present in the open water habitat include the stoneworts Chara
contraria and C. keukensis, the former being only slightly more abundant than
~the atter. Diatoms are the most abundant non-vascular planktonic forms present
in the open water of Ogden Dunes Wetland ¹4. Other non-vascular planktonic
forms occur ri ng there include filamentous green algae, unicellular desmi ds,
unicellular green algae  Ankistrodesmus!, colonial blue-green algae, and
dinoflagellates  Krekeler, 1

Major species composing the vegetation of the margin of Ogden Dunes Wetland
¹5 include, in descending order of abundance, Kalm's lobelia, Kalm's St. John' s-

  1 11 11 I. 1 - 1 �
biennia!, American bugle-weed  ~L co us americanus!, silverweed  Po~~nnti O a

11 1   . - 11
~E i obium co'ioratum!, whor ed mi kweed dAdsc epias incarnata!, and monkey-
r ower mime~us rinrlens]. major species composing the emergent vegetation of
Ogden Dunes Wetland if5 include, in descending order of abundance, willow, conmon
cattail, and baltic rush. Emergent species oi lesser abundance include, in
descending order of abundance, short-tailed rush, hard-stem bulrush  Scir us
acutus!, sword-grass  Scir us americanus!, needle spikerush, hair- ike
beakrush, arrow-grass, s ender bulrush ~Scil us heterochaetus!, and twig rush
 Cladium mariscoides!. Vascular aquatic species comprising the vegetation of
the open water of Ogden Dunes Wetland ¹5 include thin-leaved pondweed
 Potamo eton ~a1 inus var. tenuifo'lius!, horned pondweed  Zannichellia

~ ~ ~alustris, lesser duckweed  Lemna minor!, horned bl adderwort, and pondweed
Potamo eton sp.!. Non-vascular aquatic macrophytes present in the open water

habitat inc ude the stoneworts Chara contraria and C. keukensis, the former
being abundant in this wetland. Non-vasSc~ Sar p anktonic species present in the
open water of Ogden Dunes Wetland PS include diatoms  Navicula, ~Am hera!,
unicellular desmids  Cosmar um, Staurastrum! co!onial~b ue-green algae
 Nerismo edia!, colonial green algae Actinastrurn!, and filamentous desmids
 Kreke er, 1975!.

The literature search provided no site-specific data pertaining to
density, productivity, or relationship to water levels of the vegetation in the
five wetlands of the complex.

Fish

If fish communities are present in these wetl ands, they are probably
similar to the fish populations of other intradunal ponds and wetlands in
northwestern Indiana as discussed by Downing   1922!, Texas Instruments
Incorporated �975, 1976, 1977!, Northern Indiana Public Service Company
�977!, and Carline �977!. These six studies are discussed in connection with
the Dune Acres Wetland Complex. However, the literature search provided no
site-specific information pertaining to species composition, seasonal
distribution and abundance, spawning and hatching areas, life histories, food
sources, or recreational and commercial use of the fish populations in Ogden
Dunes Wetl ands ¹1-¹5.
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Invertebrates

Shelford �912! and Park �930! provide gener al and historical information
for the southeastern shoreline of Lake Michigan, Information on the !ndiana
Dunes  Reshkin, 1975! may be applicable to the wetlands in the Ogden Dunes
Complex owing to the proximity of the areas. The mosquitoes in Appendix B-l
 Siverly, 1972! may occur in suitable habitat in the Ogden Dunes Wetland
Complex. However, the literature search provided no site-specific data
pertaining to seasonal distribution and abundance, density and productivity,
major food sources, or relationship ta water levels of the invertebrates present
in the Ogden Dunes Wetland Complex.

Re tiles and Am hibi ans

Documentation on the presence of reptile and amphibian species in the
immediate vicinity of these wetlands is available in Schmidt and Necker �935!,
Necker �939!, and Minton �972!. The first two references concern museum
specimens collected prior to 1940; the third reference probably refers to these
old records but includes new records as well, The locality represented by the
older museum records is Ogden Dunes, a residential development bordering Ogden
Dunes Wetland ¹5. Ogden Dunes also borders on a large wetland area which is not
included in this study. In evaluating the museum records, one must recognize
that many ot the species may have been collected from the large wetland as
opposed to Ogden Dunes Wetlands ¹1-¹5.

There are four species of amphibians and seven species of reptiles from the
vicinity of Ogden Dunes. All of the amphibians and four of the reptiles have
wetland affinities. Locally documented species with commercial value in some
portions of their geographic ranges include the bullfrog  Rang catesbeiana!,

II. ll I, I dtl' I I~Id l~~li
and midland pa1nted tort'le Chryhsem s gicta mar 1nata!.

The literature search yielded no site-specific information pertaining to
the presence, seasonal distribution and abundance, density and productivity,
recreational and commercial use, health, life histories, relationship to water
levels, or major food sources of the amphibians and retiies inhabiting Ogden
Dunes Wetlands ¹1-¹S.

Avif auna

Information on avian species is available only for Ogden Dunes Wetland ¹1.
The avit'auna of this wetland include blue-winged teal {Anas diseur s!, semi-
palmated plover  Cali dris usillus!, p1ping plover  Char adrs us melodus!,
killdeer  C. vocif~erus and star ing  Sturnus vulruar1s! Kenneth J. Brock,
! ersona1 communication!.

lt tl I II l I « II tt
the Indiana Dunes National Lakeshore  Table 7-10!. His study area included
Ogden Dunes Wetlands ¹1-¹5 and a large wetland, not included in the study, which
extends from 0.5 mile south of Ogden Dunes Wetland ¹1 for 2,5 miles, west-
southwest. The data reflect observations on this interior wetland most heavily
and should be viewed with caution in evaluating the avifauna of Ogden Dunes
Wetlands ¹1-¹5.
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Appendix D-16 contains additional information on wetland birds. Genera'l
studies on Lake Section 7 related to breeding, migration, and harvest of
waterfowl are included. Care should be exercised in the interpretation of the
re evance of these studies to Ogden Dunes Wetlands ¹1-¹5.

The literature search yielded no site-specific information pertaining to
seasonal abundance and distribut~on, density and productivity, recreational and
commercial use, health, life histories, relationship to water levels, ar major
food sources of the birds utilizing Ogden Dunes Wetlands ¹1-¹5.

Mammals

General information discussed far Dune Acres Wetland Complex may apply to
the five wetlands of Ogden Dunes Wetland Complex because of the similarity and
prox',mity of the two complexes. The relative abundance has been determined for
23 mammalian species of the Indiana Dunes National Lakeshore  Appendix E-3! and
this information also may apply to the five wetlands of Ogden Dunes Wetland
Complex. However, the literature search provided no site-specific data
pertaining to major species, seasonal distribution and abundance, density and
productivity, recreational and commercial use, life histories, food sources, or
relationship to water levels of the mammals inhabiting Ogden Dunes Wetlands
¹1-¹5.

Endan ered S ecies

No endangered or threatened plants and animals were found through the
literature search to occur in Ogden Dunes Wetlands ¹1-¹5  U.S. Fish and Wildlife
Service, 1977; Indiana Department of Natural Resources, undated. There are,
however, several species oi endangered or threatened birds and mammals
historically or currently present in the vicinity of the wetland.

The peregrine falcon  Falco ere rinus!, present on the federal endangered
list, is not included in Eifrig s 1919 list of birds of the dunes regi on . It
is currently, and may always have been, rare in the area. The bald eagle
 Hali aeetus leucoce halus!, which is endangered in Indiana  U.S. Fish and
Wildlife Service, 1978 , nested regularly in the vicinity of the Indiana Dunes
up to about 1900 and then ceased  Eifrig, 1919!.

The river otter  Lutra canadensis! and the bobcat  ~L nx rufus!, both
endangered spec ies in Indi ana were once common in the Indi ana Dunes region
 Brennan, 1923!, but neither species has been recorded there since the middle to
late 1800' s  Brennan, 1923; Lyon, 1936! . The Indi ana myoti s  M oti s sodal is!,
an endangered species on the federal list, was recorded by eshkin et al.
�975! as being rare in the Indiana Dunes National Lakeshore. It is unlikely
that Ogden Dunes Wetlands ¹l-¹5 provide suitable habitat for this species.

Health

The available information is not sufficient to allow an eva1uation of the
environmental quality of this wetland.
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LH 131-135CULTURAL SETTING

Ogden Dunes Wetlands ¹1-¹5 are located in Portage Township of Porter
County, Indiana. The county is moderately urban, with a population density of'
205 persons per square mile. Table 7-11 indicates that both Porter County and
Portage Township experienced a rapid increase in population between 1970 and
1975. Projections for 1990 indicate that rapid population growth is expected to
continue in Porter County,

Table 7-11. Population Data for the Vicinity of Ogden Dunes
Wetland Complex

Estimated Projected
Population

1970-1979 1990

Estimated
Population

1975

96,327
34,028

10.6
19 ' 9

Porter County
Portage Township

130,450

b U ~ S ~ Bureau of Census �977!
Northwestern Indiana Regional Planning Commission �976!

Land Use and Ownershi

Land use within Ogden Dunes Wetland Complex is primarily open space. Ogden
Dunes Wetlands ¹1 and ¹5 are semi-urban open space, awhile Ogden Dunes Wetlands
¹2-¹4 are rural open space. A sand pit, a filtration plant, a rail line, and a
primary highway lie to the south of these wetlands  U.S.G.S. quadrangle map,
Portage, Indiana, 1968!. All of the wetlands in the complex are owned by the
National Park Service  Northwestern Indiana Regional Planning Commission,
1976!.

Developmental pressures for Ogden Dunes Wetlands ¹1-¹5 have been mitigated
by the protective owner ship and management of the wetlands by the National Park
Service. The ongoing concern for the wetlands within the National L akesnore is
over the effects of activities carried on by neighboring land owners  Dr.
William Hendr ickson, Office of the National Lakeshore, ersonal coiliiunication'I.
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Residential development characterizes much of the area surrounding Ogden
Dunes Ipjetlands ¹1-¹5. The city of Gary is located immediately to the west of
the wetlands, and Ogden Dunes is situated immediately to the east. The area to
the south of the wetland complex is primarily in rural open space uses  U.S.G.S.
quadrangle map, Portage, Indiana, 1968; Northwestern Indiana Regional Planning
Commission, 1976!.



Recreation

Ogden Dunes Wetlands ¹1-¹5 are located within the Indiana Dunes National
Lakeshore. When fully operational, this urban national park will offer
facilities for both acti ve and passi ve recreational acti viti es  Northwestern
Indiana Regi ona1 Planning Commission, 1976!, The portion of the National
Lakeshore between Gary and Ogden Dunes, known as the West Beach area, has
facilities for swimming, picnicking, and hiking. Portions of the hiking trails
pass through the wetlands. The area is heavily used by the public during
ho'lidays and the summer months  Office of the National Lakeshore, personal
communication!,

Mineral Ener and Forest Resources

Sand deposits in the vicinity of Ogden Dunes Wetlands ¹1-¹5 range between
10 and 50 feet in thickness over much of the area  Bieber and Smith, 1952!.
Although the wetlands themselves have not been used for sand production, the
area immediately inland of the wetlands has been sand mined in the past,  Office
of the National Lakeshore, personal communicationl.

There are no forest resources within any of the wetlands in this complex.
However, forested areas do exist to the south of the wetlands  U.S.G.S.
quadrangle map, Portage, Indi ana, 1968!. There are no known oil, gas, or coal
deposits present within Ogden Dunes Wetlands ¹1-¹5  Spencer, 1953; Carpenter
and Keller, 1977!.

Public Uti1ities and Facilities

No public utilities are located within 0.5 mile of Ogden Dunes Wetlands
¹1-¹5  U.S.G.S. quadr angl e map, Portage, Indiana, 1968! .

Pol1uti on Sources

There are no NPDES permit hoxders discharging in the vicinity of Ogden
Dunes Wetlands ¹1-¹5   Indi ana State Board of Health, Water Pollution Control
Division, 1978!. No site-specific information was located through the
literature search pertaining to non-point sources of po11ution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Ogden Dunes Wetland
¹1-¹5, nor are there any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
 U.S. Department of the Interior, National Park Service, 1977!.

LM 131-135RESEARCH PROJECTS

An evaluation of water quality problems is being conducted in the Indiana
Dunes National Lakeshore by the U.S. Geological Survey, Water Resources
Division, Indiana District. Ogden Dunes Wetlands ¹l-¹5 are situated within this
National Lakeshore area. The objectives of the study are to assess the extent
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of seepage from fly ash ponds into the indiana Dunes and to investigate the
effects on lakeshore water levels associated with dewatering for construction
of a proposed power plant. This investigation will analyze water samples to
determine the movement of' pollutants from the industrialized area northwest of
the Indiana Dunes. The hydr ogeologic characteristics of the area are also under
study  U.S. Geological Survey, 1978!.



MAR UETTE PARK AREA WETLAND

PHYSIOGRAPHIC SETTING LM 136

Marquette Par k Area Wetland is located on the south shore of Lake Michigan
in Lake County, Indiana, 0.2 mile from the Lake Michigan shoreline and less than
one mile north of Miller, a suburb of Gary, Indiana. The shoreline in this area
features coastal beach ridges; Marquette Park Area Wetland is located in the
interdunal area, between the foredunal and backdunal complexes. A blowout in
the coastal ridgeline lies to the east of the wetland, within Marquette Park.
Areas of' open water lie to the south of the wetland and Gary Harbor lies to the
west. Marquette Park Area Wetland is a low, non-wooded, Palustrine wetland
 U.S.G.S. quadrangle map, Gary, Indiana, 1968!.

Mar quette Park Area Wetland has a relief of less than 10 feet. The
elevation of the wetland is 590 feet above sea level �0 feet above the
approximate mean elevation of Lake Michigan!. The wetland is located in the
Calumet lacustrine plain, an area of generally low relief occupying the bed of
glacial Lake Chicago  Reshkin et al., 1975!. The area is characterized by three
shorelines of high sand dunes representing fluctuating stages of the glacial
lake. The high dunes of the present shoreline range to 40 feet above the
surrounding plain and occur in an east-west arc through the area.

Surficial Geolo

The surficial geology of Marquette Park Area Wetland consists of sand and
some fine silt deposited by wind, mainly in dune form  Hartke et al., 1975!.
Dune deposits of sand and silt are found in a narrow band along the Indiana
shore of Lake Michigan. For additional information on the unconsolidated
deposits of this area see Hartke et al. �975! and Reshkin et al. �975!.

Soils

The soil association for Marquette Park Area Wetland is Oakville-Tawas.
This associ ation consists of steep to nearly level and depressional,
excessively drained and very poorly drained soils that are formed in coarse-
textured and organi c materials. The association is characterized by narrow,
elongated, parallel ridges separated by sloughs. Oakville soils are on the
ri dges and are excessively drained. They have a black, coarse-textured surface
layer about two inches thick. Tawas soils are in depressions between the ridges
and are very poorly drained. Their surface layer is black friable muck about 30
inches thick  Persinger, 1972!.
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~Her o 1 oqg

The literature search provided no site-specif'ic data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Marquette Park Area Wetland. There are no streams
f1owing through the wetland.

Climate

The closest weather station providing climatic data for Marquette Park
Area Wetland is located in Ogden Dunes, Indiana. In 1975, the average monthly
temperature was 51. 1 F; the average daily low for January was 21.1 F and the
average daily high in July was 85.0 F. The average annual precipitation is
40.20 inches, with a mean monthly precipitation of 3.80 inches in January and
2.59 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately five and a half months long, with the last killing frost
�8 F! in 1975 occurring on May 7 and the first killing frost on October Zl
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

The original channel of the Grand Calumet River lies to the south of
Marquette Pack Area Wetland. The wetland has been altered by dredging activity
 U.S.G.S. quadrangle map, Gary, Indiana, 1968!.

LM 136l3IOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distr ibution, density and productivity, or
relationship to water levels of vegetation in the Marquette Park Area Wetland.

A search of the 'literature provided no site-specific information
pertaining to species composition, seasonal distribution and abundance,
spawning and hatching areas, 'life histories, recreational and commercial use or
food sources of the fish populations in Marquette Park Area Wetland.

Invertebrates

Shelford �912! and Park �930! provide general and historical information
for the southeastern shoreline of Lake Michigan. Information on the Indiana
Dunes  Reshkin, 1975! may be applicable to Marquette Park Area Wetland owing to
the proximity of the areas. The mosquitoes in Appendix B-l  Siverly, 1972! may
occur in suitable habitat in Marquette Park Area Wetland. However, the
literature search provided no site-specific data pertaining to seasonal
distribution, density and productivity, major food sources, or relationship to
water levels of the invertebrates present in the Marquette Park Area Wetland.
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Re tiies and Amphibians

Documentation on the presence of reptile or amphibian species in the
vicinity of this wetland is available in Schmidt and Necker   1935 !, Necker
�939!, Pope �944!, Stille and Edgren �948!, Smith �949!, and Minton �972!.
The first five references concern museum specimens collected prior to 1950  most
prior to 1940!. The localities specified in the museum records are Miller,
Miller Lagoon, and Gary. Miller is a residential area 1.5 miles southeast of
Marquette Park Area Wetland. Miller Lagoon lies adjacent to the wetland and may
support wetland vegetation, while Gary  few specimen records! lies southwest of
the wetland. The probability of many species being collected in Marquette Park
Area Wetland, as opposed to Miller Lagoon and marshy areas between the lagoon
and Miller, is low.

There are eight species of amphibians and 14 species of reptiles recorded
from the immediate vicinity of Marquette Park Area Wetland. All of the
amphibians and eight of the reptiles have wetland affinities. Locally
documented species with commercial value in some portions of their geographic
ranges include central newt  Noto hthalmus viridescens louisianensis!, bullfrog
 Rang catesbeiana!, northern eopard frog R. ~i iens , snapping turtle
 ~Chel dra ser entina!, red-eared turtle  Pseudem s ~seri ta!, and midland
painted turtle Ch~vhsem s icta ~mar inata . The Chicago garter snake

11 dl

The literature search yielded no site-specific information pertaining to
the presence, seasonal distribution and abundance, density and productivity,
recreational and commercial use, health, life histories, relationship to water
levels, or major food sources of the amphibians and reptiles inhabiting
Marquette Park Area Wetland.

Avifauna

Numerous old records of avian species at Miller and Long Lake are given by
Eifrig �919!. Miller and Long Lake are situated about 1.5 miles and 500 feet,
respectively, from Marquette Park Area Wetland. The woods and water, mentioned
by Eifrig, are still associated with these areas  U.S.G.S. quadrangle map, Gary,
Indiana, 1968!.

Eifrig's bird list indicates 65 species at Miller and Long Lake. Common
species with wetland affinities which also feed locally were the pied-billed
grebe  Podil bus ~odice s!, least bittern  Ixobr chus exil is!, mallard  Anas
ggg I . 1 k d k  A. ~bi l, � 1 I l . dk
American wigeon  A. americana!, red-shouldered hawk  guten Iineatus~marsh
hawk  Circus ~cannes!, common gallinule  Gal 1inula ~eh!pro us~mer  can coot

g 1 ll ~iii l,«kg
t g annus~great crested flycatcher  PI l arches cr>n tus!, bank swallow  IT.
~r1 ar>a, and long-billed marsh wren    stothorus~pa ustlis!. The decline of

gdgkg  I dd 1 I l ill I d
at that time. Common migrants and winter residents were greater scaup  A th a
marila!, common goldeneye  Buce bala ~c1an ula!, o!dsguaw  Clan ula h ema  s
common merganser  Mer us mer anser , red-breasted merganser M. serrator!,

II "I ~~ " ' "I l ~n 1
-537-



data, published in 1919, should be applied to the current situation with
cauti on. Ho~ever, recent refer ences pertaining to more easterly-located
Indiana wet1ands  e.g., Reshkin et al., 1975; Br ock, 1977, un ublished; Arbib,
1975! indicate that a11 species are still present and most are sti common in
Lake Section 7 as a whole.

Appendix D-16 contains additional information on wetland b~rds. General
studies on Lake Section 7 related to the breeding, migration, and hunter harvest
of waterfowl are included. Care should be exercised in the interpretation of
the relevance of these studies to Marquette Park Area Wetland.

The literature search yielded no site-specific information pertaining to
presence, seasonal abundance, density and productivity, recreational and
commerci al use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing Marquette Park Area Wetland.

Mammal s

Information regarding the mammals of the Indiana Dunes National Lakeshore
 Appendix E-3! may apply to Marquette Park Area Wetl and, but the mammalian f auna
of this wetland probably has been influenced by the surrounding urbanization.

The literature search yielded no site-specific information pertaining to
species composition, seasonal distribution and abundance, density and
productivity, recreational and commercial use, life histories, major food
sources, or relationship to water levels of the mammals inhabiting Marquette
Park Area Wetland.

Endan ered S ecies

No endangered or threatened plants and anima1s were found through the
literature search to occur in Marquette Park Area Wetland  U.S. Fish and
Wi 1 d'l if e Service, 1977; Indiana Oepar tment of Natural Resources, undated! .
There are, however, several species of endangered or threatened birds and
mamma'Is historically or currently present in the vicinity of the wetland.

The peregrine falcon  Falco ere rinus!, present on the federal endangered
list, is not inc1uded in Eifrig's 1919 list, of birds of the dunes region. It
is currently, and may always have been, rare in the area. The bald eagle

I « f.S. f
Wildlife Service, 1978!, nested regularly in the vicinity of the Indiana Dunes
up to about 1900 and then ceased  Eifrig, 1919!.

The river otter  Lutra canadensis! and the bobcat  ~L nx rufus!, both
endangered species in Indaana, were once common in the Ind~ana Dunes region
 Brennan, 1923!, but neither species has been recorded there since the middle to
late 1800's  Brennan, 1923; Lyon, 1936!. The Indiana myotis  ~N otis sodalis!,
an endangered species, on the federal list, was recorded by Reshkin et al.
�975! as being rare in the Indiana Dunes National Lakeshore. It is unlikely
that Marquette Park Area Wetland provides suitable habitat for this species.
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Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 136

Marquette Park Area Wetland is located on the west side of the city of Gary
in Calumet Township of Lake County. The county is urban with a population
density of 1,065 persons per square mile. Table 7-12 indicates that Lake County
maintained a fairly stable population growth rate between 1970 and 1975, but
Calumet Township and the city of Gary experienced a rapid decline in population
during the same time period. Projections for 1990 indicate that Lake County is
expected to experience a slow rate of population growth in the future.

Estimated Projected
Population

1970-1975 1990

Estimated
Population

1975

Lake County
Calumet Township
City of Gary

609,836546,757
195,341
167,546

0.1
-9.5
-11. 1

b U. S. Bureau of Census �977!
Northwestern Indiana Regional Planning Commission �976!

Land Use and Ownershi

Land use within Marquette Park Area Wetland is urban open space, and
dredging activity has taken place. The surrounding area is characterized by
industrial and residential development. The wetland is under private ownership
 Northwestern Indi ana Regional Planning Commission, 1976; U.S .G.S. quadrangle
map, Gary, !ndiana, 1968!. The wetland lies within an area planned as an
industrial park  Northwestern Indiana Regional Planning Commission, 1976!.
Developmental pressures are both severe and imminent.

Recreation

The Marquette Park Area Wetland is located immediateiy outside the western
boundary of the city of Gary municipal Marquette Park. Recreational activities
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within this park include swimming, fishing, picnicking, softball, and tennis,
The park also has a boat ramp facility  City of Gary Park Iiepartment, personal
communication!.

Mineral Ener and Forest Resources

There are no forest resources within the wetland itself. However, a large
forested area exists to the south of the wetland {U.S.G.S. quadrangle map, Gary,
Indi ana, 1968 !. Ther e are no known oil, gas, or coal deposits present within
Marquette Park Area Wetland  Spencer, 1953; Carpenter and Keller, 1977 !.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Marquette Park Area
Wetland  U.S.G.S. quadrangle map, Gary, Indiana, 1968!.

Pollution Sources

There are no NPDES permit holders discharging in the vicinity of Marquette
Park Area Wetland  Indiana State Board of Health, Mater Pollution Control
Division, 1978!. The literature search provided no site-specific data
pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Marquette Park Area
Wetland, nor are there any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
  Indiana Historical Gur eau, personal communication! .

LM 136RESEARCH PROJECTS

The literature search identified no ongoing-or impending research projects
pertaining to Marquette Park Area Wetland.
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The wetland area is underlain by deposits of sand that, over a major part
of the area, are more than 50 feet thick  Bieber and Smith, 1952!. These
deposits typically contain 95K sand and 5X gravel  Rooney and Ault, undated!.
Although the wetland area is underlain by limestone and dolomite deposits of
si gnificant si ze, the depos its are covered by unconsolidated materials of
sufficient thickness to render their exploitation economically unfeasible
 Rooney and Ault, undated!.
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LAKE SECT!ON 8

INTRODUCTION

Lake Sect~ on 8 extends along the shore of' Lake Michigan from East Chicago,
Indiana, to just, north of the Illinois-Wisconsin border. The Chicago
metropolitan area comprises a major portion of this lake section. Residential,
commercial, and industrial development are prevalent.

Lake Section 8 is part of the Lake Border Moraine, an area of low,
undulating ridges of ground moraine  Fenneman, 1938!. Predominant land types
along this 55-mile stretch of shoreline include artificial fifl, erodible high
bluff, and erodible low plain  Great Lakes Basin Commission, 1975!.

Figures 8-1 and 8-2 show the approximate location of the 38 wetlands in
Lake Section 8. All but two of these wetlands are situated in the Lake Calumet
region and are associated with lake-level water bodies such as Lake George
Canal, Little Calumet River, Calumet River, and Lake CaIumet. The remaining two
wetlands are situated within or adjacent to Illinois Beach State Park near the
cities of Waukegan and Zion, Illinois.

Table 8-1 presents the latitude and longitude, acreage, and classification
for each of the wetlands in Lake Section 8. Elevations of these wetlands range
fram 585 to 600 feet above sea level � to 20 feet above the approximate mean
elevation of Lake Michigan!. Most of the wetlands in Lake Section 8 are
Lacustrine Systems. Riverine and Palustrine Systems are also present.

Information related to the physiographic and cultural features of the
wetlands in Lake Section 8 is summarized in the individual wetland narratives
presented in this chapter. With the exception of Illinois Beach State Park
Wetland, no site-specific information on the biotic characteri stics of these
wetlands was found in published sources. However, extensive biotic information
is available for areas in the vicinity of the wetlands.
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Table 8-1. Location, Acreage, and Classification of Wetlands
in Lake Section 8

'Longitude Acreage C assifncationLatitudeWetlandWetland Nunrber

87'PB'03"
87'29'54«
87'Zg'40"
87 29'44«
87'30'30«
87'30'20«
87«31>04«
87'30'54"
87'30'46«
87"31'00«

41'3/'58«
41'40'12«
41 39'00«
41'38'34«
41'40'00«
41'38'40«
41'40'58«
41'40'40«
41'40'00«
41'39'54«

17
55
52
13 8
43
17
13
24 4

137
1 38
'I 39
140
141
14«
1«3
144
145
146
147 87'32'15«

87'32'50«

41'40'18«

41'39'52«

15

148

149

ILLIHGIS BEACH STATE PARK WETLAHD COMPLEX
Waukegan Wetland
Illinois Beach State Park Wetland

173
174

67'48'21«
87'48'40"

42 23'30«
42 26'47«

4
290Z

aP=pa!ustrine
L Iacustrrne
R=riverine

150
151
152
'I 53
154
155
156
157
158
159
'I 60
161
162
163
164
165
166
167
168
169
'70
171
172

LAKE CALUMET WETLAHO COMPLEX
East Chicago Wetland
Lake George Wetland «I
Lake George Canal Wetland ¹I
Lake George Canal '«'etland ¹2
Lake George Wetland «2
Lake George Canal Wetland ¹3
Wolf l.ake Park Wet'land «1
WOlf Lake Park Wetland «2
Wolf I.ake Park Wetland «3
Wolf Lake Park Wetland «4
Wil'liam W, Powers Conservation

Area 'Wetland «I
William W. Powers Conservation

Area 'Wetland «2
William W. Powers Conservation

Area Wetland ¹3
Powder Horn Lake Wetland 41
Powder Horn Lake Wetland HZ
Powder Horn Lake Wetland ¹3
Lake Calumet Wetland «1
Lake Calumet Wetland ¹2
Lake Calumet Wetland ¹3
Lake Calumet Wetland '4
Lake Calumet Wetland «5
Lake Calumet Wetland 46
Lake Calumet 'rietland «7
Calumet River Turning Basin ¹5 Wetland
Calumet River Turnino Basin f5 Wetland
O'Brien Lock and Oam Area Wetland fl
O' Brien I.ock and Oam Area Wetland ¹2
O' Brien Lock and Oam Area Wetland ¹3
O' Brien Lock and Oam Area Wetland ¹4
0'Brien Lock and Dam Area Wetland ¹5
Grand Calumet River Mouth Wetland ¹I
Grand Calumet Rive~ Mouth Wet'land ¹2
Grand C«1unret River Mouth Wetland ¹3
Little Calumet River Het1«nd ¹I
L>ttle Calumet River Wetland ¹2
Little Calumet River Wetland ¹3

41'39'26«
41'38'36«
41'38'36«
41«38r48
41'40'10'
41'40'14«
41'40'40"
41'40'48«
41 «40�6 s
41'41'30«
41'40'20«
41'39'51"

¹2 41'39'50"
41'39'14"
4'I'39'25«
41'39'03«
4'I 39'02«
4'I'38'46«
41 38'50«
41'38'25"
41'38'18«
41'38'36"
41'38'14"
41 ' 38'05

87'32'00«
87'32'18«
87'32'00«
87'32'00«
87'34'18«
87'33'50«
87'34'24«
87«34'Z4«
87'33'58«
87*34'10«
87'35'47«
87'34'20«
87'34'10"
87'34'46«
87'33'46"
87'34'10"
87'33'44"
87'33'56"
87'33'30"
87'32'52"
87'32'4Z«
87'34'37«
87'33'49«
87'34'C2«

17
13
17
53
59
42
3
6

134
134
25
3
7

84
56
14
22
32
7

27
3

13
4

14
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LAKE CALUMET WETLAND COMPLEX

LM 137-172PHYSIOGRAPHIC SETTING

The Lake Calumet Wetland Complex is comprised of 36 wetlands located in
Lake County, Indiana and Cook County, Illinois. Although these wetlands are
situated as a distance of more than 1,000 feet from the Lake Michigan shoreline,
they are included i n this study because they are conti guous with lake- level
water bodies such as Lake George Canal, Little Calumet River, Calumet River, and
Lake Calumet. Figures 8-3 through 8-6 show the location of the wetlands in
relation to these water bodies.

All of the wetlands in the Lake Calumet Wetland Complex occupy low non-
wooded sites  U.S.G.S. quadrangle maps, Lake Calumet, Illinois- Indiana, 1973;
Whiting, Indiana, 1968!. The wetlands have been grouped as a complex because it
appears that the entire Lake Calumet region may have been a single wetland at
one time. Extensive urbanization, however, has radically altered surface
drai nage, soils, vegetation, and topogr aphy and has resulted in the loss of a
large portion of the wetland area. Storage tanks, shipping facilities, railroad
lines, slag dumps, dredge and fill areas, and other industrial-related
developments are now prevalent throughout the Lake Calumet region. Residential
development is also extensive with the cities of East Chicago, Hammond, Whiting,
Thorton, and Chicago surrounding the wetlands.

The locations of the 36 wetlands relative to the Lake Michigan shoreline
and nearby cities are indicated in Table 8-2.

All of the wetlands in this complex have very slight relief. Wetland
elevations are at or near 585 feet above sea level, which is only five feet
above the approximate mean elevation of Lake Michigan  U.S.G.S. quadrangle
maps, Lake Calumet, Illinois- Indiana, 1973; Whiting, Indiana, 1968!. Bieber
and Smith �952! mapped this area as a beach ridge complex consisting primarily
of low beach ridges, dunes, and wetlands. However, the beach ridges and dunes
are now almost completely gone, owing to urban development. The landscape
surrounding the wetland complex is very flat. The Great Lakes Basin Commission
�975! describes this portion of the Lake Michigan shoreline as a generally
protected artificial fill area.

Surficial Geolo

There are four types of surficial geology present in the Lake Calumet
Wetland Complex: Carmi Member of the Equality Formation, Dolton Member of the
Equality Formation, made land, and sand and fine gravel. Table 8-3 identifies
whi ch of these surfici al deposits are present i n the individual wetlands of the
Lake Calumet Wetland Complex.
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0 1000~ feet
Figure 8-4. Detailed Nap of Lake Calumet Wetland Complex.
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Table 8-2. Locations of Lake Calurret Wetlands

Oistance to
nearest ci t

Ds s tance to
s h ore 1 i ne mi l esWetl and

1.5

1.0

1.5

1.5

1.0

3.0

3.0

3.0

3 ~ 0

4.0

4.0

4.0

4.0

4.0

4.0
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East, Chicago Wetland

Lake George Wetland i 1

Lake George Canal Wetland Nl-i2

Lake George Wetland "2

Lake Geroge Wetland k3

Wolf Lake Park Wetlands Wl-N4

William W. Powers Conservation
Area Wetland ~1-~3

Powder Horn Lake Wetlands &1-0'3

Lake Calumet Wetlands;"1-87

Calumet River Turning Basin $5
W tlands 81-N2

O' Brien Lock and Dam Area
Wetland 01

0'Brien lock and 0am Area
W tland N2

O' Brien Lock and Oam Area
Wetlands N3-~4

0 ' Bri en Lock and Dam Area
Wetland v5

Grand Calum t River I:outh
Wetlands P'l-N3

Little Calumet River
Wetlands Nl -4'2

Little Calumet River Wetland Pi3

adjacent to East Chicago,
Indiana

adjacent, to Whiting,
Indi ana

1.0 mile north of
Hammond, Indiana

adjacent to Whi ting,
Indi ana

1.0 mile north of
Hammond, Indi ana

adjacent to Whiting,
Indi ana

1.0 mile northwest of
Hammond, Indiana

0.75 mile northwest of'
Hammond, Indiana

2.0 miles south of
Chicago, Illinois

2,0 miles south of
Chicago, Illinois

1.0 mile north of
Thornton, Illinois

1,5 miles north of
Thornton, Illinois

1.0 mil= north of
Thornton, Illinois

0.8 mile north of
Thornton, Illinois

1.0 mile northeast of
Thornton, Illinois

0.5 mile north of
Thornton, Il linoi s

0. 25 mile northeast o f
Thornton, Il linoi s



Surficial de osita Soil t eW t]and

East Chicago Wetland
Lake Georg Wetland «1
Lake George Canal Wetland «1
Lake G"-orge Canal Wetland f2
Lak George Wetland ¹2
Lyke George Canal Wetland b3
Wolf Lake Park Wetland �'1
Wo1f Lake Park Wetland ¹2
Wolf Lake Park Wetland N3
Wo1f Lake Park Wetland ¹4
Wi11iam W. Powers Conservation

Area Wet'iand «1
William W. Powers Conservation

Area Wetland «2
William W. Powers Conservation

Area Wetland ¹3
Powder Horn Lak= Wetland ¹1
Powder Horn Lake Wetland ¹2
Powder Horn Lake Wetland ¹3
Lak Calumet Wetland 01
Lake Calumet Wetland ¹2
Lake Calumet Wetland ¹3
Lake Calumet Wetland «4
Lake Calumet W tland «5
Lake Calumet Wetland «6
Lake Calumet Wetland ¹7
Calum t River Turning Basin ¹5

Wetland ¹1
Calumet River Turning Basin ¹5

Wetland «2
O' Brien Lock and Dam Area

Wetland «1
O'Brien Lock and Dam Area

Wetland N2
O' Brien Lock and Dam Area

Wetland ¹3
O' Bri en Lock and Dam Area

Wetland «4
O' Brien Lock and Dam Area

Wetland «5
Grand Calumet River iiouth

Wetland ¹1
Grand Calumet River iiouth

Wetland ¹2

Urban land
Oak vi 11e- Taw as
Oak vi 1 1 a- Taw as
Oakvi 1 le-Tawas
Oak vi11e- Tawas
Oakvi lie-Tawas
Oakvi 1le-Tawas
Oakvi lie-Tawas
Gakvi lie-Tawas
Qakville-Tawas
Oakville

and gravel
land
land
land
land
1and
land
land

land
land

Viembe r

sand
made
made

made
made

made
made
made

made
made
Carmi

Oakvi 1 le

Oakvi lie

Carmi Member

Carmi Flember

Oak vi 1 le
Oak vi lie
Oakvi 1 le
Selma-Wesley
Selma-Wesley
Selma-Wesley
Selma-Wesl y
Selma-Wesley
Selma-Wesley
Mi 1 ford
Selma-Wesley

Dolton Member
Dolton Member
Dolton Member
Carmi Member
Carmi iiember
Carmi iiember
Carmi iiember
Carmi I'iember
Carmi Member
made land
Carmi Member

Se 1 ma-Wes 1 eyCarmi Member

iiil ford and
Selma-Wesley

Selma-Wesley

Carmi iiember and
mad land

Cami V!embe r

Selma-Wesley

Sel ma-Wes1ey

Se 1 ma -Wes1ey

Urban land

Urban land

Carmi Member

Carmi tlember

Carmi Member

Carmi Member

Carmi Ikmber

Continued
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Table 8-3. Surficial Deposits and Soil Types for
Lake Calum t Wetland Comp'I x



 Concluded!

Surfscial de ossta Soil t eWetland

Urban land

aSurfici al deposi ts for each wetland are based upon Wi llman and Li neback
�97O!

bSoil types are based upon Soi1 Conservation Service �977!
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Grand Calumet River Youth
Wetland ¹3

Little Calumet River Wetland ¹1 Colton i%mber
Little Calumet River Wetland ¹2 Carmi Nember
Little Calumet River Wetland ¹3 Dolton I'<ember

Urban land
Urban land
Urban land



The Equality Formation is composed of' silt, sand, gravel, and clay deposits
which accumulated in areas once covered by glacial lakes  Willman, 1971!. The
Carmi and Dolton Members of the Equality Formation are present throughout the
Lake Calumet Wetland Complex and the Chicago area.

The Dalton Member of the Equality Formation is predominantly sand, but
contains beds of silt, pebbly sand, and gravel. These deposits consist of shore
and shallow-water lake deposits which commonly occur in low ridges that were
previously beaches, bars, and spits. Pebbly sand and gravel are largely
confined to narrow belts along the more prominent shorelines where waves eroded
the till, washed away the silt and clay, and left a concentrate of sand and
pebbles. The deposits are generally less than 10 feet thick but may be as much
as 25 feet thick  Willman, 1971!.

The Carmi Member of the Equality Formation is predominantly silt, either
well bedded or laminated. Much of this formation is sandy and contains beds of
fine sand and clay. Where these deposits occur in lake basins, they are only a
few feet thick and are rarely as much as 20 feet thick  Willman, 1971!.

Made land is characterized by man-made fill over areas formerly covered by
Lake Michigan and Lake Calumet. The fill consists of sand and gravel in areas
bordering Lake Michigan, and rubbish in the areas bordering Lake Calumet
 Willman and Lineback, 1970!.

Sand and gravel occur in ridged belts that are somewhat higher than the
surrounding area. In many places these ri dges have been obliterated by man.
Narrow belts of muck occur between the ridges  Hill, 1975!.

For more information on the surficial geology of the Lake Calumet Wetland
Complex Area, see Wi llman �971!. Additional information on shoreline geology
and bluff erosion including the characteristics that contribute to erosion may
be found in the Illinois Division of Water Resources �975!.

So i 1 s

The Lake Calumet Wetland Complex is located in a highly urbanized area.
Hecause of this, no modern county soil survey is available. However, a general
soil association map has been prepared f' or Cook and Du Page Counties  U.S. Soil
Conservation Service, 1977!.

Table 8-3 identifies the soil types for each wetland in the Lake Calumet
Wetland Complex. As indicated in the table, there are four associations
present: Oakville, Milford, Selma-Wesley, and Oakville-Tawas. In addition,
all of the wetlands are surrounded by and may include urban land. Urban land
consists of areas that have been filled with either earth, cinders, basic slag,
trash, or a combination of these and then smoothed over. The surface layer and
subsoil have been removed or disturbed to such a degree that the soil can no
longer be identified. Urban land also includes those areas where sand dunes
have been removed and the areas leveled  Persinger, 1972!.

The Oakvi lie association consists of deep, excessively drained, coarse-
textured soils. These soils generally occupy sand dunes and beach ridges and
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are stabilized by trees and grasses. Oakvilie soils are formed from coarse-
textured gl aci a1 drift that has been reworked by wind. These soils are
primarily made up of quartz sand, which is not mottled within the first 40
inches  Persinger, 1972!.

The Milford association consists of deep, excessively drained, coarse-
textured and moderately fine-textured soils. These soils are nearly level and
occur in slack water or lacustrine areas. They are formed in stratified,
moderately fine-textured and fine-textured lacustrine deposits. The underlying
material is silty clay loam or sand and grave1 at a depth of more than 40 inches
 Persinger, 1972!.

The Selma-Wesley association consists of a built-up area of deep, level,
and nearly level, poorly drained sois that have a loamy subsoil. They were
formed from glacia1 outwash and lake sediments  U.S. Department of Agriculture,
Soil Conservation Service, 1977!.

The Oakville-Tawas association ranges from steep to nearly level and
depressiona1, excessively drained and very poorly drained soils that are formed
from coarse-textured and organic materials. This association is characterized
by narrow, elongated, parallel ridges separated by sloughs. Oakville soils are
on the ridges, are excessively drained, and have a black coarse-textured surface
layer about 2 inches thick. Tawas soils are found in depressi ons between the
ridges and are very poorly drained. The surface layer is black friable muck
about 30 inches thick.

No rivers or streams flow directly through the individual wetlands in the Lake
Calumet Wet'Iand Complex. However, there are two rivers and four lakes adjacent
to many of the wetlands in this complex. These are the Little Calumet River,
Calumet River, Lake Calumet, 'Wolf Lake, Lake George, and Powder Horn Lake.
These surface waters are cons~dered to be of poor quality  Great Lakes Basin
Commission, 1975!. Their influence on the Lake Calumet Wetland Complex is not
known.

Hydrological information such as drainage area and discharge is available
for the rivers in the vicinity of the Lake Calumet Wetland Complex  U.S.
Geological Survey, 1976!. Water quality data are available for Wolf Lake and
the channel which connects the lake to the Calumet River. The wetlands that may
be influenced by Wolf Lake waters are those that are adjacent to the lake: W. W.
Powers Conservation Area Wetlands ¹2 and ¹'3 and Wolf Lake Park Wetlands ¹1-¹4 .
The following parameters for Wolf Lake are reported in Tables 8-4 and 8-5:
temperature, dissolved oxygen, pH, nitrogen, phosphorous, and suspended solids.

Spec ifi c i nformation on the hydrology of the wetlands in the Lake Calumet
Wetland Complex such as water level influences, groundwater drainage patterns
and runoff, water quality, depth, and seasonal changes is unavailable.
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Table 8-4. Water guality Data for Wolf Lake I"easured at the Indiana-
Illinoi s State Line from January to June 1969 �5 samples!a

i nsmum IeanHaxel mumarame ter

aTechnica1 Committee on Water guality �970!

Table 8-5. Water Quality Data for Wolf Lake Outlet at Carondolct
Avenue from January to June 1969 �5 samples!a

:zanI'laxl mum I',1 nl mumarameter

aTechni cal Committee on Water guali ty �970!

-556-

temperature  'C!
pH
dissolved oxygen  ". saturation!
nitrogen  mg/1!
phosphorous  mg/1!
suspended solids   mg/1!

temperature   C!
pH
disso 1 ved oxyg n  ' saturation!
nitrogen  mg/1!
phosphorous  mg/1!
suspended solids  mg/1!

19.0
9.0

110.0
l.27
0.094

32.0

19.0
9.1

103.0
1.0
0.07

46.0

1.0
6.8

39,0
0 ~ 23
0.024
0.0

0,0
7 ' 4

66.0
0.07
0.012
2.0

7.8
8.0

84.0
0.70

0. 039
13.0

7,7
8.5

84.0
0.6
0.025

20.0



Climate

The closest weather station providing climatic data for the Lake Calumet
Wetland Complex is located in Chicago  O'Hare Airport!, Illinois. In 1975, the
average monthly temperature was 51.1 F; the average dewily low for January was
20.1 F and the average daily high in July was 85.3 F, The average annual
precipitation is 31.72 inches, with a mean month1y precipitation of 1.70 inches
in January and 3.66 inches ir! July based on the normal period from 1941-1970.
The growing season is approximately seven months long, with the last killing
frost �8 F! in 1975 occurring on April 22 and the first killing frost on
November 14  National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of the Lake Calumet
Wetland Comp1ex.

LM 137-172BIOTIC SETTING

Repoon �927! provides an historical account of the vegetation of the Lake
Calumet Wetl and Compl ex, whi ch may not be appl i cabl e at the present time.
Pepoon stated that though the area had no striking scenic features, it showed
considerable diversity in its flora. Wetland habitats of this coastal zone
included sloughs, shallow lakes, ponds, rivers, and marshes. This diversity of
habitats coupled with proximity yielded a complex mixture of plant communities.

The vegetation of the wetlands was composed mostly of monocots. Species
varied in abundance, some thriving in diverse communities. Some species
colonized certain areas exclusively, forming nearly pure stands. Among these
were species of bulrush  ~Scir us!, cattail  T ha!, cotton grass  Erlo horum!,
twig rush  Cladium! grasses such as blue-joint Calama rostis canadensis, and

   ~i!.     ~~ .  .
filiformia, C. ~ri aria, and C. stricta. Common along the shores of lakes,
   , � ~~i   . .   

 ,  ~!!...  , �, T ~ ! !
 Pepoon 1927!.

Historically, the open water habitat of lakes and streams in this region
supported a highly productive and diverse flora. Host noteworthy among dicots
of this habitat type were bl adderwor t  I! tri cu1 ar i a ~vu1 gris !, coontai 1
Cerato h 1 lum demersum!, mermaid-weed  Proser inaca alustris!, starwort
a   roc e ~he~ere y la!, water crow oo anuncu us abe'Ilaris, R.

tr i cho h 11us! water heart' s-ease  Pol onum am hibium!, water mi1foil

chreberi !, white water- i ly N~ghaea tuberosa, and
yellow water-'I ~eely Nu har advena!. With the above species, pepoon included
American lotus  Nelum o at~ca , a species of restricted range then confined to
the Calumet River and La~ke alumet. Ne stated that American lotus has always
been less abundant than white water- lily and is less able to resist destruction
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by despoliation ~ Further, Pepoon believed that unless protected, the lotus
would probably be extirpated and that the use of the Calumet River for navi-
gation would hasten the loss of the lotus. The Illinois Natural History Survey
�976! reports that the water quality of Lake Calumet and the Calumet River is
poor. This, coupled with the intense use of the waters for navigation, has
probably eliminated the lotus, as well as some of the other species reported by
Pepoon.

The open waters of Lake Calumet, Wolf Lake, and Lake George, as late as
1927, were rich in pondweeds  Zosteraceae!. Near'ly a'll species of this family

d It, 1 111 ~P

P. d, P. d 1 «, . 111, P.
Id .. «rlt . P. « it 1. 1 1 d~

elodea  Elodea canadensis!, naiad  ~Na'as flexilis!, and water star-grass
 Heteranthera dubia . However, Pepoon cautioned that the waters of Lakes
d~d. Pd 11 1 1 1 . 1 11
aquatic plant and animal life, due to the encroachment of factories and various
sewage and drainage operations. Yet, in 1927 extensive marshes thrived on the
south and east shores of each lake.

The dominant forest trees of the region were species of oak  ituercus!,
restricted to relatively dry areas. Associated trees included ash  Fraxinus!,
cottonwood  ~Po ulus deltoides!, elm  Ulmus!, and maple  Acer!. The wetter
soils, such as those aaong Wolf Lake, supported a highly diverse community of
willows  Salix!. Sloughs were commonly bordered by paper birch  Eetula

ifer i and white cedar  Thuja occidentalis!. On the low sand ridges
oughs, there was genera!ay an open growth of trees freely admitting

light. Here, the herbaceous vegetation was a mixture of prairie grasses and
forbes  Pepoon 1927!.

The literature search yielded no site-specific information pertaining to
major species compositi on and distributi on, density and productivity, or
relationship to water levels for the vegetation of the 36 wetlands comprising
the Lake Calumet Wetland Complex.

Fish

Fish collections have been made in the Calumet, River, Little Calumet River,
and Lake Calumet by the Illinois Natural History Survey and the Illinois
Division of Fisheries, and the unpublished records of these agencies may
document collections from specific wetlands.

Current 1 iterature regarding the fish communit~ es in Wolf Lake, Lake
Calumet, and the Calumet River  Lopinot, 1970; U.S. Army Corps of Engineers,
1975! may be used to draw general conclusions about the fishes of Wolf Lake. It
contains a diversity of game fish, including northern pike  Esox lucius!, carp
 ~yysrinus ~car io!, buliheads  Ictalurus spp.! channel cat ish Ictalurus
unctatus!, 1 argemouth bass  Micro terna salmoi des!, crappies  Pomox~is spp.

b uegi  Le amis macrochirus, miscellaneous sunfishes  Le omis spp.!, and
yellow perch Perca flavescens!  Lopinot, 1970!. Although the re ationship of
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the Wo1f Lake Wetlands to these species has not been studied, the wetlands
probably serve as spawning and hatching areas for northern pike, carp, and
bu11heads, all of which are known to utilize wetlands for spawning, and as cover
and feeding areas for most of the fish species in Wolf Lake at some time during
their life cycles.

In contrast, I ake Calumet and the Calumet River contain a much less
abundant and diverse fish population  U.S. Army Corps of Engineers, 1975!,
although carp, bullheads, and yellow perch furnish a sport fishery in these two
bodies of water  Lopinot, 1970!. During the 1800's and early 1900's Lake
Calumet and the Calumet River supported an abundant and diverse fish fauna, as
listed in Table 8-6, and minor sport and corrmercial fisheries  Kennicott, 1855;
Mi1ner, 1874; N el son, 1876, 1878; Jordan, 1878; Forbes, 1884; Large, 1903;
Forbes and Richardson, 1908; Meek and Hildebrant, 1910; O'Donnel I, 1935!. Some
of these fishes may still be present in these waters and may enter adjacent
wetlands to feed or spawn. The filling of wetlands adjacent to Lake Calumet and
the Calumet River for the construction of harbor facilities and industria1
expansion in the greater Chicago area undoubtedly contributed to the decline of
such marsh dependent species as the grass pickerel  Esox americanus! and the

c 1�, ~Aj«L
Calumet and the Calumet River are probably of minimal importance as areas for
feeding, cover, and reproduction of fishes owing to poor water quality,
continued filling, and overall depletion of the fish fauna in the area.

Table 8-6. Fishes Present in I ake Calumet and the Calumet River
during the 1800's and early 1900's, Currently

Greatly Depleted or Extirpated.

Species S ecies

The literature search provided no site-specific information pertaining to
speci es composition, seasonal distribution and abundance, spawni ng and hatchi ng
areas, life histories, food sources, or commercial and recreational use of the
fish populations in the 36 wetlands comprising the Lake Calumet Wetland Complex.
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silver lamprey
lake sturgeon
bowf in
1ongnose gar
grass pickerel
redhorse  species unidentified!
buffalo  species unidentified!
blackchin shiner
brown bullhead
bullheads  species unidentified!
burbot
pirate perch

banded killifish
white bass

largemouth bass
black crappie
rock bass
green sunfish
pumpkinseed
bluegill
yellow perch
logperch
johnny darter
ninespi ne stick leback



Invertebrates

General information for Lake Section 8 may be found in Hebard {1934!,
Illinois Natural History Survey �976!, Mc0onald �951!, and Ross �944!. the
content of these studies is discussed in Appendix 8-2. The invertebrate species
presented in the discussion may or may not occur in wetland habitat in the Lake
Calumet Wetland Complex.

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re'tationship to water levels of the invertebrates present in
any of the 36 wetlands comprising the Lake Calumet Complex.

Re tiles and Am hibians

Information on the region which includes the Lake Calumet Wetland Complex
is available in Schmidt and Necker �935!, checker �939!, Pope �944!, Seibert
and Hagen �947!, Smith �949, 1961! and Minton �972!. There is no information
that any of the amphibian and reptile spec~mens mentioned in these references
were collected more recently than 1950. The list of amphibians and reptiles
from the Lake Calumet vicinity includes only the American toad  Bufo americanus!
and four snakes. Seibert and Hagen �947! indicate that the~hicago garter

v
garter snake, was not common in the~r study area. Seibert and Hagen also
provided estimates, limited reproductive information and evidence of avian
predation on two more common species, the eastern plains garter snake
 Thamno his r. r adix! and western smooth green snake  ~Oheodr s vernal is
b

There are seven records of amphibians and four records of reptiles in the
Wo!y Lake area Hi.nton �972! lists the mudpuppy  Necturus macul usus! in the
area; however, the Illinois Natural History Survey �~976 sndscates that it has
become extinct locally. The predominantly wetl and species in the area are
81anchard's cricket frog  Acris cre itans blanchardi!, stinkpot  Sternotherus
I «!, i1 i «« ~lr ~il.~hl' g

garter snake has been reported throughout the region.

The literature search provided no site-specific data pertaining to
presence, seasonal abundance, density and productivity, recreational and
comaercial use, health, life histories, relationship to water levels, or major
food sources of the amphibians and reptiles inhabiting the 36 wetlands of this
complex.

Avifauna

The Il minois Natural History Survey �976!, which draws extensively from
records in Woodruff �907! and Ford �956!, states that this area once supported
a rich marsh and wet prairie avifauna including breeding populations of birds
which normally breed further north or west. Smith and Parmalee �955! list
various wetland birds highly atypical of the Lake Michigan basin {e.g., glossy
ibis, Ple adis flacinellus and ruff, Philomachus u nax! that were observed in

19 0' ~ . 1 �9
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'""'9 ' 1 1"'-'"'"" "9' ""'" lu "' "" u "' "'l 9"' ' 1""
Lake Calumet between 1937 and 1952. The ruff and marbled godwit  Limosa fedora!
were observed at Lake Calumet during the fall of 1976  Kleen, 19~77

The Illinois Natural History Survey �976! indicates that waterfowl
formerly breeding in the area include the pintail  Anas americana!, redheads
 ~Ath a americana!, lesser scaup  A th a affinis!, and ruddy ducks  ~0x ula
jamaicensis!. These species are sti common within the Illinois coastal zone
~9«1 1 1 «1 .. fllll. 1919. 19119
suggests that the American wigeon, redhead, pintail, and gadwall  Anas
~stre era! may breed at Lake Calumet, at least in token numbers.

High quality population data are lacking for the region and the only census
data avail ab1e are the Chri stmas Bird Counts of the Calumet City-Sandri dge
Census Area  Table 8-7!. This census area includes al l of the Lake Calumet
Wetland Complex but, in addition, includes portions of open Lake Michigan and
several interior wetlands lying outside of the project area. Thus, the data may
not be representative of the Lake Calumet Wetland Complex itself. The most
abundant waterfowl are mallards  Anas 1 at rh nchos!, common goldeneyes
 ~gute hola ~clan ula!, scaup and mergansers, Herring gu s  Largos delawarensis!
are very numerous. with respect to breeding season Kleen ~1973, 1976, 1977!
reports nesting ring-billed gulls  Larus delawarensis! at Lake Calumet.

Appendices D-17, D-18, D-19,;.;and D-ZO . cor!tain additional informatjon on
wetland bi rds. Both general studies on Lake Section 8 and site-specific studies
in close geographic proximity to the Lake Calumet Wetland Complex are included.
Care should be exercised in the interpretation of the relevance of these studies
to the Lake Calumet Wetland Complex, since the literature search yielded no
site-specific informati on pertaining to seasonal abundance, density and
productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds of the Lake
Calumet Wetland Complex.

Mammals

Some general information concerning the Lake Calumet region is provided by
Kennicatt �855!, Gregory �936!, Hier �968!, and the Illinois Natural History
Survey �976!. In the past, a diverse mammalian fauna existed in this region
but was severely altered by the settlement and development of the area by man.
The present relative abundance in the Illinois coastal zone of Lake Michigan has
been determined for 16 species of wetland mammals and may apply to the wetlands
of this complex  Appendix E- !. Species from this list which have commercial
value are the eastern cottontail  S lvila us floridanus!, beaver  Castor
canadensis!, muskrat  Odatra zibethicus , red fox Vul es ~vul es!, raccoon

white-tailed deer  Odoroileus vir inianus!. Hunting and trapping of malmnals
W « «9

permission of the landowner but is restricted in the state owned wetlands and
wetlands within the city limits.

The literature search yielded no site-specific information pertaining to
species composition, seasonal distribution and abundance, density and
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Table 8-1. Wetland Bird Species of the Calumet City - Sandridge
Cens us Ar ea i n the 1972-1976 Chri s tmas Bird Count

9 6

2
2

2
--b

3
1 5
2

472
7

112
2

892
1'l

1

'l 38934
13

4 1
23
10
78

24
1200

4
63

3
1

150
3

149
--b

42

76 'J 90

3

15190 127
19

3
1
1

1

106 27

1
1

3431
3

1
1

2410
591

345
4

4624
721
144

1

2479
28
70

1
1

831
49

114

1
--b

1954 6375007

horned gr be
pied-billed grebe
double-cr stud cormorant
Canada goose
blue-winged teal
northern shoveler
snow goose
mallard
black duck
gadwall
pintail
redhead
ring-necked duck
canvasback
greater scaup
scaup sp.
lesser scaup
common goldeneye
bufflehead
oldsquaw
ruddy duck
hooded merganser
common merganser
merganser sp.
red-breasted merganser
Cooper's hawk
red shouldered hawk
marsh hawk
American coot
killdeer
black-bellied plover
glaucous gull
Ical and gul 1
great black-backed gu11
herring gull
ring-bi 1 led gu11
Bonaparte's gull
white-winged gull, sp.
greated horned owl
long-eared owl
short-eared owl
saw-whet owl
belted kingfisher
winter wren
starling

--b

2

3709 4052
-continued-
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Tab l e 8-7.  Concl uded!

97273

1897
1

49

l2 13
2

34

37

8875

7

10

--b

23
5

24

aThe Calumet City-Sandri dge census area encompasses all of the Lake Calumet
LJetland Complex as well as a portion of the Lake Yi chigan shoreline and many
lakes and rivers not included i n this study  Arbib, 1973, 1974, l975, 1976,

b1977!Gbserved in the area during the count week, but not seen on the count day
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red-winged bl ackbird
rusty blackbird
car dinal
purple finch
white-throated sparrow
swamp sparrow

16
--b

26
1

9
3



producti vity, recreational and commercial use, life histories, major food
sources, or relationship to water levels of the mammals inhabiting the 36
wetlands comprising the Lake Calumet Wetland Complex.

Endan ered S ecies

Historical records indicate that the Federally listed endangered peregrine
 F1 i !, 1 1

and southern ba d eag e  H. 1. alascanus! were rare summer residents and that
bald eagles nested in Cook toonnty n . Fish and Mildlite Service, i978;
Woodruff, 1907; and Ford, 1956!. Apparently, these endangered species have
always been uncomion in the region except during spring migration. The
peregrine falcon is still observed locally during sp~ing migration  e.g., in
downtown Chi cago during 1974 and 1975; Kl een, 1974, 1975! . Al though the
Illinois Natural History Survey �976! reports that the northern and southern
bald eagles occur in small numbers as transients and winter residents of' the
Illinois shoreline, recent records of sightings in the Lake Calumet Wetland
Complex appear to be lacking.

No other species of plants or animals currently appearing on the Federal
endangered species list  U.S. Fish and 'Wildlife Service, 1977! are known to
occur in this wetland complex.

LM 137-172CULTURAL SETTING

East Chicago Wetland, Lake George Canal Wetlands ¹1-¹3, Lake George
Wetlands ¹1 and ¹2, and Wolf Lake Park Wettands ¹1-¹4 are situated in North
Township of Lake County, Indiana. Wetlands located within Cook County in the
City of Chicago include lake Calumet Wetlands ¹l-¹7, Calumet River Turning Basin
¹5 Wetlands ¹1 and ¹2, O' Brien Lock and Dam Wetlands ¹l-¹5, Powder Horn Lake
Wetlands ¹l-¹3, and William W. Powers Conservation Area Wetlands ¹l-¹3. Little
Calumet River Wetlands ¹1-¹3 and Grand Calumet River tglouth Wetlands ¹l-¹3 are
situated in Thornton Township of Cook County.

Both Lake County, Indiana and Cook County, Illinois are highly urbanized
areas with population densities per square mile of 1,064 and 5,757 respectively.
The demographic characteristics of the two counties, as well as North Township,
Thornton Township, and the city of Chicago are presented in Table 8-8. All
areas with the exception of Lake County experienced some decline in population
over the five year peri od 1970-1975. Lake County experi enced slow or stable
population growth during this same period. Projections for 1990 indicate that
Lake County is expected to experience a slow rate of population growth in the
future, while the population of Cook County is expected to remain stable.
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Table 8-8. Population Data for the Vicinity af the Lake Calumet
Wetl and Complex

Est~mated Projected
Population

1970-1975 1990

Estimated
Population

1975

578,800

5,491,602

b U.S. Bureau of Census �977!
Northwestern Indiana Regional Pl an Commission �976!
State of Illinois, Bureau of the Budget �976!

Land Use and Owner shi

Land use wi thin the wetl ands of the Lake Calumet Wetl and Complex i s
predominantly urban open space, while the surrounding area is characterized
primarily by residential land uses interspersed with areas of intensive
industrial development  U.S.G.S. quadrangle map Lake Calumet, Illinois-Indiana,
1973 and Illinois Coastal Zone management Program, 1975!. Table 8-9 indicates
the predominant land use and ownership for each of the wetlands in the complex.

All of the wetlands in the Lake Calumet Complex lie in an area of i ntensi ve
urban development. Every wetland in the complex is located in close proximity
to an expressway, road, or railroad track . Dredge and fi 1 1 areas and tailings
ponds are also common in the vicinity of the wetland complex.

East Chicago Wetland is located next to the dredged channel of the Indiana
Harbor Canal. Storage tanks are located just north of the wetland, and rail
lines lie to the immediate east and south.

Lake George Wetlands tl and t2 are located adjacent to Lake George, which
has been considerably altered by dredge and fill activity. An access road,
built on fi11, crosses these wetlands. Rail lines lie to the north and east of
the wetlands and an access road lies to the south.

Wolf Lake Park Wetlands tl-44 are located adjacent to Wolf Lake, which also
has been considerably altered by dredge and fill activity. The Indiana East-
West Toll Road lies to the west of the wetlands and crosses directly through
Wolf Lake. Railroad tracks are located to the north and south of the wetlands
and roads are located to the east.

William W, Powers Conservation Area Wetlands tl-g3 are located on the west
shoreline of Wolf Lake. A road and a rai 1 line lie within William W. Powers
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Lake County, Indi ana
North Township

Cook County, Illinois
Thornton Township
City of Chicago

546,757
202,554

5,493,766
188,067

3,369,357

+0.1
-0.5

2 ~ 3
-4.5
-8.0



Table 8-9. Lake Calumet Wetland Complex Ownershipa

nershWet and

East Chicago Wetland
Lake George Wetland ¹1 --b
Lake George Wetland rl2
Lake George Canal Wetland ¹1
Lake George Canal Wetland «2
Lake George Canal Wetland ¹3
Wolf Lake Park Wetland ¹1 i'unicipal
Wolf Lake Park Wetland «2 l'unicipal
IJolf Lake Park Wetland ¹3 t<unicipal
Wolf Lake Park Wetland «4 /Iunicipal
William W. Powers Conservation Area Wetland ¹1 State
William W. Powers Conservation Area Wetland «2
William W. Powers Conservation Area Wetland ¹3
Powder Horn Lake Wetland ¹1 County Forest
Powder Horn Lake Wetland ¹2 County Forest
Powder Horn Lake Wetland ¹3 County Forest
Lake Ca]umt Wetland ril
Lake Calunmt Wet]and rj'2
Lake Calumet. Wetland ¹3
Lake Calumet Wetland ¹4
Lake Calumet Wetland ¹5
Lake Calumet IJetland ¹6
Lake Calumet Wetland ¹7
Calumet River Turning Basin «5 Wetland Nl
Calum-t River Turning Basin ¹5 Wet1and ¹2
O' Brien Lock and Dam Area Wetland ¹1
O' Brien Lock and i!am Area Wetland «2
O' Brien Lock and Dam Area W tland ¹3
O' Brien Lock and Dam Area Wetland ¹4
O' Brien Lock and Dam Ar a Wetland ¹5
Grand Calumet River I1outh Wetland ¹1
Grand Calumet River JIouth Wetland ¹2
Grand Calum t R,iver liouth W .tland ¹3
Little Calumet River W tland ¹1
Little Caluaiet Fiver Wetland ¹2
Little Calumet Riv r Wetland «3

Park

Park
Park
Park

Preserve
Pr'eser've

Preserve
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aInforriiation is taken from U.S.G.S. quadrangle maps, Lak Calumet, Illinois-
bIndiana �973! and Whiting, Indiana �968! unless otharwisa stated
Detailed ownership information for thes wetlands is lacking. The Pegianal
Port Ois tri ct owns segments of land in the immediate vicinity af Lake Cal un t,
as does the Hetropolitan Sanitary District, which uses areas around the
eastern shore of the 'take as a depository for fill and dredge spoil  City of
Chicago Planning Department, garsona1 communication!. It is therafor"-
inferred that ownership in this area is mixed.



Conservation Area Wetland ¹l. William W. Powers Conservation Area Wetland ¹2 is
located adjacent to a ditch which connects Wolf Lake and the Calumet River.
William W. Powers Conservation Area Wetland ¹3 has been partially dredged and
filled to accomodate residential development. Powder Horn Lake Wetlands ¹l-¹3
lie to the northwest of Powder Horn Lake. Rail lines are located on all sides of
these wetlands and a secondary highway lies to the south.

Lake Calumet Wetlands ¹l-¹7 and Calumet River Turning Basin ¹5 Wetlands ¹1
and ¹2 are located adjacent to Lake Calumet and the Calumet River. An
application has been filed by the Chicago Port Authority to dredge the Calumet
River and Lake Calumet to accommodate deep draft vessels  Ed Hanses, U.S. Army
Corps of Engineers, ! ersona1 communication!. Also, a harbor facility is
d d d d« ~ td«d d
Administration, Calumet and Indiana Harbors Navigation Chart, 1975!. Al'I of
these wetlands are surrounded by roads and rail lines. Tailings ponds are
located adjacent to Lake Calumet Wetlands ¹3. and ¹2 and Calumet River Turning
Basin ¹5 Wetlands ¹1 and ¹2.

O' Brien Lock and Dam Area Wetlands ¹l-¹5 and Grand Calumet River Mouth
wetlands ¹1-¹3 are located adjacent to the Little Calumet River and the Grand
Calumet River. The Calumet Expressway lies to the west of all of these
wetlands, and roads lie to the east and north. Tailing ponds are adjacent to
O' Brien Lock and Dam Area Wetlands ¹3 and ¹4 and rail lines lie adjacent to or
cross through these wetlands.

Little Calumet River Wetlands ¹l-¹3 are located on either side of the
Little Calumet River. A forest preserve lies to the west of these wetlands and
a large fill are lies to the north. Rail lines, secondary highways, access
roads and an expressway are all located nearby.

The highly urbanized nature of the Lake Calumet area suggests that strong
deve'Iopment pressures exist on the Lake Calumet Wetland Complex with the
exception of William W. Powers Conservation Area Wetland ¹1; Wolf Lake Park
Wetlands ¹1-¹4; and Powder Horn Lake Wetlands ¹1-¹3, which are under government
ownership.

Recreation

Powder Horn Lake Wetlands ¹1-¹3 are located in one of the city of Chicago
Forest Preserves. Major summer activities in these preserves include swimming,
picnicking, bird watching, camping, fishing, hiking, horseback riding, boating,
and bicycling. Winter activities include cross-country skiing, sledding, and
ice skating. It is not known which of these recreational activities are
permitted directly within the wetland areas  Cook County Park District,
gersonal communication!.

Wolf Lake Park Wetlands ¹1-¹4 are situated in Wolf Lake Park. Recreational
activities in the park include swimming, fishing, canoeing, and sailing, and a
nature study area is located on a small island off the shore of the lake. The
eastern portion of the park receives more intensive use than does the western
side  City of Hammond Planning Department, !dersonal communication!.
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Recreati ona1 opportunit i es in the Wi 1 1 i am W. Powers conservation area
include picnicking, fishing, boating, hiking, trails, and hunting in season.
tlllinois Department of Conservation, Isersonai communication!.

Mineral Ener and Forest Resources

The Lake Calumet Wetland Complex is underlain by scattered deposits of sand
and mixed sand and gravel; extensive stone resources, principally dolomite
deposits; and thin lake clays and alluvial materials. The dolomite deposits are
thick in numerous places and many are of high quality  Major, 1968!. There are,
however, no quarrying or sand and gravel operations present within the wetland
complex area and only one operating clay pit exists in the vicinity  U.S.G.S.
quadrangle map, Lake Calumet, Illinois-Indiana, 1973!.

Significant forest stands in the area are located principally within
municipal forest preserves. Powder Horn Lake Wetlands ¹1-¹3 are located within
one of these forest preserves  U.S.G.S. quadrangle map, Lake Calumet, Illinois-
Indiana, 1973!.

Public Utilities and Facilities

Power lines extend across many of' the wetlands 1ocated in the Lake Cawumet
Wetland Complex. These lines are situated to the west of Lake George Canal
Wetland ¹3; Lake George Wetland ¹2; Wolf Lake Park Wetlands ¹l-¹3; William W.
Powers Conservation Area Wetlands ¹1-¹3; Powder Horn Lake Wetlands ¹l-¹3; and
Grand Calumet River Mouth Wetland ¹3. Power lines are located to the east of
Wi 1 'I i am W. Powers Conservati on Area Wet 1 and ¹2 and Grand Calumet R i ver Mouth
Wetland ¹2, and a power line passes directly through Wolf Lake Park Wetland ¹4.
A filtration plant is situated northeast of Lake George Wetland ¹1 and a sewage
disposal plant is located to the west of Lake Calumet Wetland ¹7  U.S.G.S.
quadrangle map, Lake Calumet, Illinois-Indiana, 1973!. There are no public
utilities situated within 0.5 mile of any of the remaining wetlands of the Lake
Calumet Wetl and Complex.

Pollution Sources

There are numerous disposal sites in the Lake Calumet Wetland Complex
registered with the Illinois Environmental Protection Agency as point sources
of pollution under the NPOES program. These areas are north of Wolf Lake, on
the east and west sides of Lake Calumet, and in the vicinity of O' Brien Lock and
Oam and Lake George Canal. The exact location of these disposal sites can be
obtained from the Illinois Oivision of Water Pollution Control.

Several industrial dischargers are located in the vicinity of Powder Horn
Lake Wetlands ¹1-¹3 and O' Brien Lock and Oam Area Wetlands ¹1-¹5. Although none
of the industrial dischargers are located within the wetlands, they may have an
impact on them. In addition to these point sources of pollution, it is probable
that leaching, transi ent pollutants, and air-borne pollutants are present i n
the wetland complex, but their existence can not be verified through a
literature search. On-site sampling would be necessary to identify the sources
and extent of pollution.
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Historical and Archaeolo ical Features

RESEARCH PROJECTS LM 137-172

There are no current or impending research projects in the Lake Calumet
Wetland Complex.
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No known historical sites exist within 500 feet of any of the 36 wet!ands
of the Lake Calumet Wetland Complex. No systematic survey of the archaeological
resources af this area has been completed.



ILLINOIS BEACH STATE PARK WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 173-174

Illinois Beach State Park Wetland Complex is comprised of Waukegan Wetland
and Illinois Beach State Park Wetland. Waukegan Wetland is located in Lake
County, Illinois, while Illinois Beach State Park Wetland is situated in Lake
County, Illinois and Kenosha County, Wisconsin. Both wetlands are
approximately 0.2 mile from the Lake Michigan shoreline and are in close
proximity to the cities of Waukegan, Zion, and Winthrop Harbor, Illinois.

Waukegan Wetland and IIlinois Beach State Park Wetland are grouped as a
complex because they are located very close to one another and because they
exhibit similar physiographic characteristics. The wetlands occupy low non-
wooded sites within an area which extends approximately 1.0 mile inland from
Lake Michigan for approximately 9.0 miles along the shoreline  U.S.G.S.
quadrangle map, Zion, Illinois, 1972!.

Portions of both wetlands lie within the Illinois Beach State Park. This
park includes prairie and natural sand prairie, in addition to the wetland areas
 U.S. Army Corps of Engineers, 1972!. The northern portion of Illinois Beach
State Park includes part of the Chiwaukee Prairie which is designated as a
Wisconsin State Scientific Area  Germain, et al., 1977!.

Elevations in the wetland complex range from 585 to 600 feet above sea
level. Waukegan Wetland has a total relief of approximately five feet with
elevations ranging froom 585 to 590 feet above sea level, which is five to ten
feet above the approximate mean elevation of Lake M~chigan. Illinois Beach
State Park Wetland has a total relief of approximately 15 feet with elevations
ranging from 585 to 600 feet above sea level  five to twenty feet above lake
level� !.

The wetland area has been described by Hester and Fraser �973! as a beach
ridge complex consisting primarily of beach ridges, dunes, and wetlands. The
area is transitory because of ongoing erosion and aggradation  Visoky, 1977!.
The Great Lakes Basin Commission �975! has defined this area as an erodible low
plain with critical erosion problems. The area inland from the wetland complex
features gently rolling to flat moraine topography  U.S.G.S. quadrangle map,
Zion, Illinois, 1972!.

Surficial Geolo

The surficial geology of the Illinois Beach State Park Wetland Complex
consists of the Carmi and Dolton Members of the Equality Formation. The
Equality Formation is composed of si lt, sand, gravel and clay deposits which
accumulated in areas that were once covered by glacial lakes  Wi llman, 1971!.

-570-



The Carmi Member encompasses most of the Waukegan Wetland and is present inland
in the Illinois Beach State Park 'Wetland. The Dalton Member is present along
the shore of the Illinois Beach State Park Wetland  Willman and Lineback, 1970!.

The Carmi Member of the Equality Formation is predominantly silt, either
well bedded or Iaminated ~ Much of this formation is sandy and contains beds of
fine sand and clay. Where these deposits occur in lake basins, they are only a
few feet thick and rarely as much as 20 feet thick  Willman, 1971!.

The Dolton Member of the Equality Formation is predominantly sand, but
contains beds of silt, pebbly sand, and gravel. These deposits consist of shore
and shallow water 1 ake deposits which commonly occur in low ri dges that were
previously beaches, bars, and spits. Pebbly sand and gravel is largely confined
to narrow belts along the more prominent shorelines where waves eroded the till,
washed away the silt and clay, and left a concentrate of sand and pebble. The
deposits are generally less than 10 feet thick but may be as much as 25 feet
thick  Wil lman, 1971!.

Additional information on the surficial geology af the Illinois Beach
State Park Wetland complex can be found in Illinois State Geological Sur vey
�975! and Larsen �973!.

Soil s

The soil association for both wetlands in the Illinois Beach State Park
Wetland Complex is Marsh-Fox-Boyer. This soil is characterized by wet, marshy
areas and level to rolling, well drained to moderately well drained soils that
are moderately deep over sand and gravel and have rapid to moderate
permeability. In addition to this soil association, there are same man-made
areas and gravel pits present in the complex  Paschke and Alexander, 1970!.

Specific information on the hydrology of Waukegan Wetland, such as water
level influence, groundwater discharge patterns and runoff, water quality,
depth, and seasonal changes is unavailable. No rivers or streams flow directly
through the Waukegan Wetland.

Four streams drain into the Illinois Beach State Park Wetland: Lake
Michigan Tributary at Winthrop Harbor, Kellogg Ravine between Winthrop Harbor
and Zion, Bull Creek south of Zion, and Dead River at Farnum Point. Most of the
year, the Dead River is a ponded stream, except during heavy storm periods when
it picks up much of the flow from Bull Creek as it drains the wetland. A barrier
bar  a continous wave-pounded beach deposit! blocks the drainage of Dead River
into Lake Michigan  Visoky, 1977!. The elevation of each of these streams as
they enter the wetland is 600 feet. Their elevation as they leave the wetland
is 585 feet  U.S.G.S. quadrangle map, Zion, Illinois, 1972!.
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Table 8-10. 1965-1975 Surfac Mater Data for
Illinois Beach State Park Hetland

1 anne i: axl reglue tream ow

slope dischar ge cfs cfs
 ft./mi. 1965-74 4/23/75

47 355 �969! 0.48
32 605 �972! 10.30
66 1,94

Lake i'iichigan Tributary
Kellogg Ravine
Bull Creek

Yisoky �977!

Table 8-11. 1975-1976 hround k'ater Data for Illinois
Beach State Park wetland  feet below surface!a

Location Low Date

aYisoky �977!
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46N 12E 10
46ii 12E 237
46' 12E 27
46ii 12E 34

5.43

5.00
6.12
2 ' 81

ra~ nage
area

s . pi.

1.5

5.0
4.5

10/8/75
10/8/75
10/8/75
8/12/75

1.86
2. 34
2. 38
0. 80

3/10/76
4/30/75
2/26/75
3/19/75



Tabl 8-12. 1975 Water Duality Data tor Streams Entering Illinois Beach
State Park Wetland

77

82

Yisoky �977!

Table 8-13. 1975 Water guality Data for Streams Leaving Illinois Beach
State Park Wetlanda

'ar ness Oi sso ved emperat,ure
solids  m jl !   F  il!

83

aVlsoky �977! -574-

Lake fiichigan Tributary
January 1975
July 1975

Ka] logg Ravine
January 1975
July 1975

Bul 1 Creek
January 197S
July 1975

Dead River
January 1975
July 1975

Lake Michigan Tributary
January 1975
July 1975

Kellogg Ravine
January 1975
July 1975

Bull Greek
January 1975
July 197S

Dead Ri ver
January 1975
July 1975

Hardness
mq 1

344
312

362
204

414

372

344
264

348
268

138
136

D1s o ved

solids m /1

478
292

532
277

688

472

412
292

514
352

164

160

Temperature
oF

32
73

32

78

35
81

34
64
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marsh areas are the wi lows Salix candida, S. lucida, S. edicellaris, S.
serissima!, among which Pepoon reported extensive hybridizat on. quatTc
species characteristic of the waters of the Dead River include duck weeds  Lemna
spp.!, water-meal  Wolffia columbiana!, pond weeds  Potamo eton spp.!, water

p.,   -111   h
111y  Nu har advena!, and wh1te buttercup Ranu~ncu ua tricho h 1 lus].

g « ih I .  1 g~ I I
the algae and Oscillatoria predominate.

Prairies in the area are of two types, wet and dry sand. Dominant
vegetation in wet prairies includes prairie cordgrass  ~S artina ectinata!,
blue-joint grass  Calama rostis canadensis! and carices  Carex spp.. Fringed
gentians  Gentiana crinita occur in some wet prairies. Dry sand prairie
vegetation is compsed primarily of such grasses as little bluestem  A dr

I« I  I I, I  , I  ~l«
and beach reed  Oalmov l~fa on ifo 1a var. ~ma na!. In the sand prairies,
espec i al l y in bl owouts, as we as in the for est, the creep ing juniper
 ~Ji I 1  I I I y ~A

About a century ago Robert Dougl ass, a nurseryman, scattered seeds of a
variety of coniferous species which germinated to produce a man-made conifer
forest unique to this region of Illinois. Currently some species are thriving
and reproduc1ng natural'ly. Austrian pine  Pinus ~ni ra! is most abundant,
followed by scotch pine  Pinus s 1vestris!, white pine {Pinus strobus!, pitch
pin  P1nus ~r1 ida!, and European arch Larix deci dua!.

Deciduous forest is present on the lee slopes of dune ridges. Black oak
 guercus vel uti na! is domi nant, with associ ates including white oak   uercus
a~lba, bur oak  Ouercus macrocar a!, cottonwood  ~Po ulus deltoides, and
quaking aspen  ~po u~us ty emu pi des . Humus is not abundant in this forest.

Vegetation of the beach and dune area is scattered. Characteristic plants
of the upper beach are beach pea  Lath rus maritimus!, sea rocket  Cakile
edulenta!, beach grass  ~Ammo hila arenaria , and beach reed, the last two
serving as sand binders in early dune formation. Dn the exposed fore dunes are
sand cherry  Prunus pumila!, bee berry, creeping juniper, shrubby juniper
  ' e c asr~uni ,su nner grape  Vitis aestivalis!, and poison ivy  Rhus
rad1cans . Prick y pear {~0 untfa sp.T occurs on higher dry ridges of' pure sand.

Botanically and topographically the Illinois Beach State Park Wetland is
highly diverse. The Il'Iinois Natural History Survey �976! reports 735 species
of vascular plants for the area. This high degree of species diversity is a
reflection of habitat diversity and the relatively unspoiled nature of the area;
however, Gates �912!, Pepoon �927!, Atwell �932! and later authors all warn
of the potential for destruction of this natur al area by the encroachment of
man.

The literature search yielded no site-specific information pertaining to
density and productivity or relationship to water levels of the vegetati on of
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the !11inois State Beach Park Wetland Complex, nor to species composition and
distribution of vegetation in Waukegan Wetland.

Fish

Current literature regarding species composition, spawning and hatching
areas, and recreationaI use of the fish fauna has been published for Illinois
Beach State Park Wetland by Tichacek and Wight �972!, Illinois Beach Management
Plan Task Force �973!, and Evers and Page �977!. Collections have also been
made in this wetland by the Illinois Natural History Survey and the Illinois
Division of' Fisheries, and their unpublished records are a source of information
on fishes of the wetland. Fifteen species of fishes have been reported
specifica'Ily from the Dead River, including carp  ~Crinus ~car io!, goldfish
 Car ass i us aurat us!, whi te sucker  C atos tomus commer soni !, brown bul 1 head

'd

 ~Umbra imi~buegil I  Le ernie macrochi~rusp,umpkinseed  ~Le amis ibbosus!,
green sunfish  Le omis c ane us, argemouth bass  Micro terus sa moides!,
ninespine stick aback ~Pun ~t>us ~un itius!, and s smy scu pain Cott ~ s
co natus!  Tichacek and Wight, 1972!. A more comprehensive list of fishes was
compi ed by the Illinois Beach Management Plan Task Force �973! and is inc luded
in Table 8-14. Because of its clean waters and proximity to Lake Michigan, the
I11inois Beach State Park Wetland provides habitats for fishes rare or absent
elsewhere in Illinois, including rainbow smelt  Osmerus mordax!, lake chub
 Couesius lumbeus!, longnose dace  Rhinichth s cataractae~spottail shiner
 Notro is hu sonius!, lake chubsucker rim zon sucetta, nine-spine
stick eback,~and s gamy sculpin  Evers and Page, 1977 . Year ing northern pike
occurred in Dead River, indicating probable use of this wetland for spawning by
pike, and a recreational fishery for northern pike was noted in Dead Ri ver
 Ti chacek and Wight, 1972!.
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Table 8-14. Fishes of Bull Creek and Dead River, Lake County,
I 1 1 i no i s

SpeciesSpecies

Meek Hildebrand 1910 , I inois Beach Management Plan Task Force 1973 ,
Tichacek and Wight �972!, Evers and Page �977!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, life histories, food sources, or
commercial use of the fish populations in the Illinois Beach State Park Wetland
Complex, nor to speci es composition or spawni ng and hatching areas in the
Waukegan Wetland.

Invertebrates

Information on the occurrence of selected species in the Illinois Beach
State Park Wetland available in Ross �944, 1963!, Evers and Page �963! and
I 1 1 inois Natural History Survey �976! i s discussed below. The aquati c
vegetation of the Dead River supported species found nowhere else in the state.
Fabria inornata, Triaenodes baris and Pol centroous remotus were tound only in

E g,l 3. 3'3 3
inc ludin9 ~hryhanea cinera and p. ~sa i, Banks i cia salina and ~Aryan>n i a yestita.
Of the Leptocerids, Tri aenodes aba was common, as was Pal centro us remotus
 Ross, 1944!. Ross 1963 reported another northern species o cadged sf y,
Triaenodes tagda. The butterfly, C 11 h police, was abundant only in this

gll 3 �
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skipjack herring
central mudmi nnow
grass pickerel
northern pike
rainbow smelt
golden shiner
f athead minnow
bluntnose minnow
gol dfi sh
carp
bl acknose dace
longnose dace
emerald shiner
common shiner
spottail shiner
blacknose shiner
red shiner
blackchin shiner
lake chub
stoneroller

southern redbelly dace
creek chub
lake chubsucker
white sucker
shorthead redharse

yellow bullhead
brown bullhead
black bullhead
tadpole madtom
pumpkinseed
green sunfish
bluegill
largemouth bass
white crappie
least darter
johnny darter
yellow perch
brook stick leback
ninespine stickleback



General information for Lake Section 8 may be found in Hebard �934!,
Illinois Natura'l History Survey �976!, McDonald �951! and Ross �944!. The
content of these studies as it may app1y to the two wetlands of the I llinois
Beach State Park Wetland Complex is discussed in Appendix 8-2. The species
presented in the discussion may or may not occur in wetland habitat in this
complex.

The literature search yielded no site-specific information pertaining to
density and productivity, seasonal distribution and abundance, major food
sources, or relationship to water levels for the invertebrates present in the
Illinois Beach State Park Wetland Complex, nor to species composition in
Waukegan Wetland.

Re tiles and Am hibians

Nine species of amphibians and 13 reptiles appear on a list of animals
observed at Illinois Beach Nature Preserve   Illinois Beach State Park Task
Force, 1973!. This list departs slightly from older records  from Illinois
Beach, Waukegan, and Waukegan Fl ats! of Schmi dt and Necker �935!, Necker
�939!, and Pope �9<4!. The pickerel frog  Rang alustris! and the Illinois
 yellow! mud turtle Kinosternon flavescens ~s ooneri have only recently been

d d ! ~tli ! . !9!!!.
neither species is common locally. All of the amphibians and 11 of the 13
reptil i an species that have been recently documented requir e wetlands or at
least tend to associate with them.

Spec i es found in the Illinois Beach State Park Wetland which have
coomerc i a 1 va 1 ue in some port i ons of the ir geo gr aphi c r anges i nc 1 ude the
northern leopard frog  Rang i iens!, common snapping turtle  ~Chel dra
se nt'n !, Blanding's turtle m oidea ~blandin i!, and midland pa!nted

ryysem s !sicta mar inata!. The I linois Natural kistory Survey  l976!
indicates that the bullfrog Rang catesbeiana! has been extirpated, but for
reasons not stated. The Chicago garter snake  Thamno his sirtalis
semifasciata!, unique to the Chicago region, occurs in the !no!s eac~ature
Preserve.

The literature search yielded no site-specific information pertaining ta
density and productivity, seasonal distribution and abundance, recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the reptiles and amphibians of the Illinois Beach State Park
Wetland Complex, nor to the species composition in Waukegan Wetland.

Avif auna

Census data is available from the Wakegan Christmas Bird Count  Table 8-15!
and may be representative of the Waukegan Wetland. The Waukegan Christmas Bird
Count encompasses the Waukegan as well as the southern portion of the Illinois
Beach State Park Wetland and ten miles of Lake Michigan shoreline.

Avian research has been conducted in the Illinois Beach State Park Wetland.
Gustafsan identifies 160 species of birds on his checklist of animals observed
at Illinois Beach Nature Preserve  Illinois Beach state Park Task Force, 1973!.

-578-



Table 8-15. Waterfowl of the Waukegan Census Ar a in the 1972-1976
Christmas Bird Countsa

9 6 1975 974 973 1972

4 3
1

405 1 77 295
1

22 9 12

10 27

838 1035
1

18 81
1

26 11
3

23

606

21

260

231

20

37

1
2

29 5 6

The Waukegan Census encompasses the southern portion of the Illinois Beach
State Park Wetland, the Waukegan Wetland, and 10 miles of the Lake Viichigan
shoreline  Arbib, 1973, 1974, 1975, '1976, 1977!
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Canada goos=
snow goose
mallard
mallard x black duck
black duck
gadwall
pintail
green-winged teal
wood duck
redhead
ring-necked duck
canvasback
greater scaup
scaup sp.
lesser scaup
cannon goldeneye
bufflehead

harlequin duck
ol dsquaw
dark-winged scoter sp.
white-winged scoter
ruddy duck
hooded merganser
corrmon merganser
red-br asted mergans r
American coot

6 5 2
1 1 4

2 3
14 2l 86
25 39 25
55 472 251
13 133 206

497 584 562
80 45 73

3

55 394 57
1

25

21
1
8
6

3



This list includes 48 species of wetland birds designated as visitants to ponds,
moist prairie, or marsh according to the Illinois Natural History Survey �976!.
The list gives 21 species of waterfowl, some of which are restricted to open
waters of Lake Michigan, and five additional migratory wet1and game bird
species.

Combined information from the two aforementioned references indicates that
only the mallard  Anas 1 at rh nchos! and American coot  Fulica americana! may
be expected to breed Toca y. The commonly observed nonbreed!ng ~ateriaow that
visit ponds and marshes are the Canada goose  Branta canadensis!, black duck
 Anas rubri es!, pintail  A. acuta!, green-winged teaf A. checca , blue-winged
thea A. di s cors !, nor them s hove 1 er  A. c 1 cata!, Amer i can wi geon  A.
americana!, wood duck  Aix ~s onsa!, ring-necked duck Arth a collaris!, lesser
~scaup A. affinis!, and ruddy duck  ~0x ura jamaicens!s . ~omaon offshore
transient or wintering waterfowl include the snow goose  Chen caerulescens!,

!   !  ! !   ~   !,       !.  ! nl row!
 ~Clan ula h emalis . Other migratory game birds that are commonly observed and
that may breed ocally are the king !ail  Rallus ~ele ans!, sora  Po zana
carolina! and common gallinule  Gallinula chloro us!. Colon migr atory game
birds that v~sit wetlands, but do not breed there, are the American woodcock
 Phi1ohela minor! and common snipe  Ca eila allina o!. Common nongame species
that associ ate with wetlands and have been obsess ved breeding locally include the
pied-billed grebe  Podil bus odice s!, green heron  Butori des striatus!,
least bittern  Ixobr chus ex! is , k! deer  Charadrius voc~erus , common tern
 Sterna hirundo , be ted k~ ng !sher  Me acer e ~ c on , barn swallow  Hirundo
!ustica!, purpTe martin  Pro ne subis , short-b! e marsh wren  Cistothorus

"' '! '" 

Scharf et al. �977! report that the southern section of the Illinois Beach
State Park lies in the path of heavy hawk migration. A hawk census was
conducted in the park in the fall of 1976  Johnson, 1977!; twelve species of
hawks totalling 800 individuals were seen. This area is also the site where
peop1e trapped for falconry in the past. There has been a recent observation of
the gyrfalcon  Falco rusticolus! at Illinois Beach State Park  Brooks and
Current, 1975!.

The northern tip of Illinois Beach State Park Wetland lies in Wisconsin.
Part of this area is Chiwaukee Prairie, a state scientific area. Tessen �976!
reports that breeding birds of Chiwaukee Prairie innclude the mallard, blue-
winged teal, sora and Virginia rails  RaIlus limicola!, upland sandpiper

» !-
swamp sparr ow. Other wetl and birds observed as regul ar visitants of the
Chiwaukee Prairie include the American bittern  Botaurus lenti inos s! three
species of herons, common snipe, american woodcock, winte

1 d t !, six species of warblers and Le Conte's
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The literature search provided no site-specific information pertaining to
density and productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds of
Illinois Beach State Park Wetland, nor to seasonal distribution and abundance in
Waukegan Wetland.

Mammals

Sixteen mammalian species have been recorded at the Illinois Beach State
Park Wetland  Table 8-16!. The eastern cottontail  S lvila us floridanus!,
beaver  castor canadensis!, muskrat  Ondatra zsbeth1cus , red fox ~vu es

9 -~
SSuste!a vison!, st<  pped skunk  ~me hitis me hit!s!, and wh!t~-taiTed deer

I~I ~il « .. g
trapping is limited since these activities are illegal on the portion of this
wetland which lies within Illinois Beach State Park.

Some general information both historical and current, concerning the
Illinois Beach State Park Wetland Complex is provided by Hier   1968! and the
Illinois Natural History Survey �976!. The present relative abundance in the
Illinois coastal zone of Lake Michigan has been determined for 16 species of
wetland mammals and may apply to the wetlands of this complex  Appendix E-4!.

The literature search yielded no site-specific information pertaining to
seasonal distribution and abundance, density and productivity, life histories,
major food sources, or relationship to water levels of the mammals inhabiting
the Illinois Beach State Park Wetland Complex, nor to species composition or
recreational and commercial uses in Waukegan Wetland. However, specific
information concerning the Illinois Beach State Park Wetland may apply also to
the Waukegan Wetland because of their proximity.

Table 8-16. Major and Key Narmalian Sp~cies of Illinois Beach
State Park

Common NameCommon Name

According to the Illinois Beach State Park Task Force �972!
Extirpated species
Reintroduced species
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virginia opossum
short-tailed shrew
Franklin's ground squirrel
least shrew
red bat
eastern cottontail
beaver
deer mouse
meadow vole

muskrat
coyote
red fox

raccoon

long-tailed weasel
mink
striped skunk
white-tailed deer



Endan ered S ecies

No species of vegetation, fish or invertebrates currently appearing on the
Federal list  U.S. Fish and Wildlife Service, 1977! are known to occur in this
wetland complex. However, the following threatened species on the list
af endangered and threatened fishes for the State of Illinois occur or may once
have occurred in the coastal wetlands  James Allen, Illinois Dept. of
Conservation, ersonal communication!.

lake sturgeon
lake whitefish
cisco  lake herring!
pugnose shiner
blacknose shiner
longnose sucker

~Aci enser fulvescens
1 fCore onus

ore onus artedii

~Notre is ~ano enus
~Notre is
Catostomus catostomus

Qf these, only the blacknose shiner has recently been recorded in the
literature as occurring in the coastal wetlands  Illinois Beach Management Plan
Task Force, 1973!.

No amphibian or reptile species currently appearir!g on the Federal list
 U.S. Fish and Wildlife service, 1977! are known to occur in this wetland
complex. The Illinois  yellow!mud turtle is included in the proposed I]lir!ois
State List of Endal!jered Species  Donald L. Wills, personal communication!.
Two specimens have been collected in Illinois Beach State Park   Illinois
National History Survey, 1976!.

f! f!!~i! I!!!!
 Haliaeetus leucoce halus! on his list of animals observed at Illinois Beach
Nature Preserve Illinois Beach state Park Task Force, 1973!. These species are
included on the Federal Endangered Species List. The peregrine falcon was
observed at the Illinois Beach State Park on September 19 and 26, 1976  Johnson,
1977! and at Waukegan on september 25 and October 10, 1977  Kleen, 1977 !.

Gustafson reports the following birds at the Illinois Beach Nature
Preserve which are on the Illinois Endangered Species List: great egret
 Casme!cd!us albus!, American bittern, Cooper's hawk  ~Acci iter ~coo erii!,
osprey  P~an ion ha iia tust, upland sandpi per common

tern, black tern  chidonias ~ni er! and short-eared owl  Asio fla!mucus!. None of
these species are believed to have bred locally in recent years  Illinois
Natural History Survey, 1976!; however, all may utilize wetlands for feeding or
ref uge.

The river otter  Lutra canadensis!, was abundant historically in the
!« ~p «dd i I!

region since 1900  Hier, 1968!. No other mar mali an species presently on the
Federal or Il'iinois endangered and threatened species lists are found in the
wetlands of this complex.

-582-



LM 173-174CULTURAL SETTING

Waukegan Wetland is located in Waukegan Township of Lake County, Il'tinois.
Illinois Beach State Park Wetland extends from the Lake County townships of Zion
and Benton to Pleasant Prairie Township in Kenosha County, Wisconsin.

Lake County and Kenosha County are urban areas with population densities
per square mile of 837 persons and 433 persons respectively. The demographic
characteristics of the two counties as well as the relevant townships are
presented in Table 8-17. All of these areas, with the exception of Benton and
Waukegan Townships, experienced small to moderate growth between 1970 to 1915.
The population of Benton Township declined rapidly during the five year period
and population was stable in Waukegan Township. The 1990 projections suggest
that rapid growth is expected in both counties.

Table 8-17. Popujation Data for the Vicinity of the I11inois Beach State
Park Wetland Complex

Estimated Estimated
Population

1975 1970-1975

Projected
Population

1990

U.S. Bureau of the Census 1977a
Lake County Regional Planning Commission �975! and Southeastern Wisconsin

Regional Planning Commission  personal conmunication!

Land Use and Ownershi

Land use within Waukegan Metland and Illinois Beach State Park Wetland is
primarily rural open space. The northern portion of Waukegan wetland and the
southern portion of Illinois Beach State Park Wetland lie within the Illinois
Beach State Park, and as such are subject to recreational use. Waukegan Wetland
is located adjacent to a tailings pond and much of this wetland has been
recently filled by tailings  U.S.G.S. quadrangle map, 2ion, Illinois, 1972!.

Illinois Beach State Park Wetland is crossed by several roads, and a rail
line lies in the wetland near its western boundary. A small boat dock is
located on the Lake Michigan shoreline next to the Illinois Beach State Park
Wetland and a tailings pond is located to the south of the wetland. Part of the
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Lake County, Illinois
Benton Township
Waukegan Township
2ion Township

Kenosha County, Wisconsin
Pleasant Prairie Township

407,373
13,598
76,680
17,504

122,621
12,040

+6.5
-9.1

0
+1.4
+4.0

+0. 2

609,836
20,800

109,900
27,200

159,900



southern end of thi s wetl and has been f i 1 1 ed to accommodate industri al

development. The southern portion of Waukegan Wetland is under private
owner ship, as are scattered areas along the western boundary of Illinois Beach
State Park Wetland. The northern section of Illinois Beach State Park Wetland
is under mixed private and governmental  state and local! ownership  Lake County
Regional Planning commission, personal communication, illinois Division of
Water Resources, 1975, and Rockford iMap Publishers, Inc., 1977!. The northern
tip of the Illinois Beach State Park Wetland, extending into the state of
Wisconsin, is within an area planned as a primary environmental corridor
 Southeastern Wisconsin Regional Planning Commission, 1975!. This corridor
includes part of the Chiwaukee Prairie State Scientific Area. The 83 acre
scientific area is owned by the University of Wisconsin  University of
Wisconsin-Partsi de, personal communication, and rsermain et al r s 1977!.

Land use in the area surrounding the wetland complex is characterized by
residential development, with the communities of Waukegan, Zion, Dunes Park,
and Winthrop Harbor, Illinois situated to the west. The community of Carol
Beach, Wisconsin is located to the north of the Illinois Beach State Park
Wetland. Areas of intensive industrial development are located immediately
south of the wetlands. A small subdivision and an area of industrial
development are located along the eastern boundary of the Illinois Beach State
Park Wetland  U.S.G.S. quadrang'Ie map, Zion, Illinois, 1972, and Rockford Map
Publishers, Inc., 1977!.

The close proximity of the Waukegan Wetland and Illinois Beach State Park
Wetland to urbanized areas suggests that portions of these wetlands may be
subject to development pressures. However, because a large portion of the
wetlands lies within the Illinois Beach State Park, large sections of the
wetlands area likely to remain in their current state.

Recreation

Recreational opportunities within the vicinity of the wetland complex are
primar~ly afforded by the Illinois Beach State Park, ericompassing the southern
portion of Illinois Beach State Park Wetland and the northern portion of
Waukegan Wetland. The park has been designated as three areas: 1! a general
recreation area in the northern portion of the park, 2! a nature study area
between Beach Road and Dead River, and 3! a wildlife refuge area south of the
Dead River. Primary recreational uses are fishing, bathing, boating,
picnicking, camping, and use as a nature preserve  U.S.G.S. quadrangle map,
Zion, IlIinois, 1972; Illinois State Beach Management Plan Task Force, 1973!.

As a state scientific area, Chiwaukee Prairie is not intended for intensive
recreational uses such as picnicking or camping. In 1977, for example, the area
received only 266 visitor contacts for recreational use. Chiwaukee Prairie,
however, does receive wide-ranging educational and nature study use. Total use
of the scientific area has been estimated as 2,400 visitor contacts yearly
 Younkman, 1978, and Germain et al., 1977!.
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Mineral Ener and Forest Resources

The area adjacent to the Illinois Beach State Park Wetland Complex along
the shore of Lake Michigan has several continuous deposits of clean sand with a
little fine gravel  Larsen, 1973!. No sand or gravel operations are present,
however, in either Waukegan Wetland or Illinois Beach State Park Wetland
 U.S.G.S. quadrang le map, Zion, Illinois, 1972!.

Black oak woods and pine plantations are present within the Illinois Beach
State Park Wetland  U.S. Army Corps of Engineers, 1972!. No significant forest
resources exist in Waukegan Wetland.

Pub 1 i c Util i ti es and F ac i 1 i ti es

The Zion Nuclear Power Plant is located on the eastern edge of the Illinois
Beach State Park Wetland. This plant is owned by the Commonwealth Edison
Company and contains two units, each rated at 1085 megawatts. Power fines from
the plant extend north and west through portions of the wetland. The Waukegan
Electric Generating Plant is situated to the south of the Illinois Beach State
Park Wetland and to the west of the Waukegan Wetland. The Waukegan plant is
owned by the Commonwealth Edison Company and burns mostly coal, with some
smaller units burning oil. A series of power lines from the Waukegan Power
Plant are situated immediately south of the Illinois Beach State Park Wetland.
Both generating plants utilize Lake Michigan as a sour ce of condensing water
 Federal Energy Administration, 1977, and U.S.G.S. quadrangle map, Zion,
Illinois-Wisconsin, 1972!.

Pollution Sources

An ash pond owned by Commonwealth Edison is situated adjacent to the
southeast edge of the Illinois Bearh State Park Wetland. This ash pond also
borders the western edge of Waukegan Wetland  Illinois Environmental Protection
Agency, 1976!.

Historical and Archaeolo ical Features

No historical sites, structures, or landmarks exist within 500 feet of the
Illinois Reach State Park Hetland Complex  Elaine Holien, ~ersona1
communication!. An account of the ear ly history of this area is given by the

9 f 	913!.

The Illinois Beach State Park encompasses an area which contains 43
archaeological sites  Elain Holien, Ixersonal communication!. Specific location

9 1 ~lid 1 9 « f
Conservation, Historic Sites and Program Division.

LM 173-174RESEARCH PROJECTS

An environmental assessment is currently being prepared for the Illinois
Department of Conservation for a proposed recreational facility and safe harbor
in the vicinity of the Illinois Beach State Park. The completion date for this
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ongoing study is Nay, 1978  Applied Envir onnental Research, ~ersonal
communication!.
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LAKE SECTION 9

INTRODUCTION

Lake Section 9 extends along the western shore of Lake Michigan from just
north of the Illinois-Wisconsin border to the Door County-Kewaunee County
border in Wisconsin. The region features both lake-border morainal plain and
subdued knob and kettle topography in the vicinity of the wetlands. Predominant
shore types along this 165 mile stretch of shoreline are low plain and both low
and high bluffs  Great Lakes 8asin Commission, 1975!.

Figures 9-1, 9-2, 9-3, and 9-4 show the approximate location of the
nineteen coastal wetlands in Lake Section 9. Latitude, longitude, acreage, and
classification for each of these wetlands is presented in Table 9-1. Many of
the wetlands in Lake Section 9 lie at elevations greater than 650 feet above sea
level, 70 feet above the approximate men elevation of Lake Michigan. Palustrine
wetlands are most prevalent, although Riverine and Lacustrine Systems are also
present.

Available i nformati on related to the physiographic and cultural features
of the nineteen coastal wetlands is summarized in the individual wetland
narratives prese~ted in this chapter. Published sources lack site-specific
information related to the biotic characteristics of these wetlands in many
instances. However, site-specific biotic information is available for Oak
Creek Wetland, Point 8each State Forest Wetland, Two Creeks Township Wetland
¹1-¹3, and Kewaunee River Wetland ¹2.
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Figure 9-2. Lake Section 9 - Port Hashington Area
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Table 9-l. Location, Acreage and Classification of Wetlands
in Lake Section 9

Longitude Acreage ClassificationLatitude

42'47'DO"

45 51'10"

Wet 1 andWetland Number
87'47'00"

87'50'10"
Dominican College Wetland

Dak Creek 'Wetland

'I 75

'I 76

CARROLLVILLE WETLAHD CONPLEX
Carrallville Wetland r1
Carrollville Wetland f2

1
Drained

87'50'50"
87'51'00"

42'53'10"
42'53'30"'I 77

178
43'16'44"

43'20'25"

87'54'12"

87'52'42"
Nequon Townshrp Wetland

Grafton Township Wetland

179

WASHINGTON SCHOOL WETLAND CONPLEX
Washington School Wetland fl
washington School lietland 72
Washington School lsletland 43

87 53'10"
87 52'54"
87'52'51"

43'21'05"
43'21'24"
43021'30"

181
182
183

185
P,R1490

10186

187
15

l88
40

KEWAUNEE RIVER WETLAHO CONPLEX
Kewaunee River Wetland 41
Kewaunee River Wetland a2

190
191

Dra>ned
360

87 30 00
87'30'50"

44'28'00"
44 28'30"

Pierce Township Wetland

Threemile Creek Wetland

191 A
87'28'10"

87'27'20"

44'33'10"

44'34'30"192 160 P,R

aP palustrine
L lacustrine
R~nverine
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Nosel Township Wetland

Point Beach State Forest 'Wetland

Two Creeks Township Wetland ill

Two Creeks Township Wetland f2

Two Creeks Township Wetland 43

CarltOn TOWnahip Wetland

43'53'10"

44'13'00"

44'16'10"

44'l7'20"

44'18'10"

44'22'30"

87'44'10"

87'31'40"

87'30'40"

87 32'20"

87'32'40"

87'3l'20"



DOM!NICAN COLLEGE WETLAND

PHYSIOGRAPHIC SETTING LM 175

Dominican College Wetland is located in Racine County, Wisconsin, 350 feet
from the Lake Michigan shoreline and 2.0 mi1es north of the city of Racine,
Wisconsin. The wetland is situated in a small r avine which has been partially
filled for construction of an access road. Dominican College Wetland is
Palustrine and occupies a non-wooded, low site  U.S.G.S. quadrangle map, Racine
North, Wisconsin, 1971!.

Surficial Geolo

The surficial geology of Dominican College Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!
and are extensive along the Wisconsin shore of Lake Michigan.

Soils

The soil series for Dominican College Wetland is Colwood silt loam. The
Colwood series consists af loamy, poorly-drained soils that developed from
laminated lacustrine silt and fine sand. This soil, found in flats and small
depressions, is underlain by layers of sand and gravel at a depth of 40 or more
inches  Link and Demo, 1970!.

«H~dro~lo g

There are no streams flowing through Dominican College Wetland, but there
is an intermittent stream near the edge of the wetland  U.S.G.S. quadrangle map,
Racine North, Wisconsin, 1971!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
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Dominican College Wetland has very little relief and has an elevation of
595 feet above sea level, 15 feet above the approximate mean elevation of Lake
Michigan  U.S.G.S. quadrangle map, Racine North, Wisconsin, 1971!. The wetland
is located near the base of a low bluff which has been described by the Great
Lakes Basin Commission �975! as an unprotected critical erosion area. The area
sur rounding the wetland is lake-border morainal plain featuring gently
undulating topography.



avai1able for select deep well sites in Racine County  Holt and Skinner, 1973!.
However, the literature search provided no site-specific data pertaining to
water level influences, groundwater drainage patterns and runoff, water
quality, depth, or seasonal changes in Dominican College Wetland.

C1imate

The closest weather station providing climatic data f' or Dominican College
Wetland is located in Milwgukee Airport, Wisconsin. In 1975, the average
monthly temperature was 47.0 F, the ave~age daily low for January was 17.1 F and
the average daily high in July was 80.4 F. The average annual precipitation is
29.07 inches, with a mean monthly precipitation of 1,63 inches in January and
3.41 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months 1ong, with the last killing frost �8 F! in
1975 occurring on April 20 and the first. killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natura! special features are found in the vicinity of Dominican College
Wetland  U.S.G.S. quadrangle map, Racine North, Wisconsin, 1971!.

LM 175BIOTI C SETTING

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, 1ife histories, recreational and commercial
use, or food sources of the fish populations in Dominican College Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Dominican College Wetland.

Re tiles and Am hibians

A list of reptile and amphibian species documented in Caledonia Township
 Table 9-2! contains 11 species of amphibians and five species of reptiles,
including two state endangered species, one state threatened species, and three
species on the state watch list  Hine et al., 1975!. A11 of the amphibians and
seven of the reptiles have wetland aff~nities. However, because many of the
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Dominican College Wetland.



records are old and there is a considerable amount of suitable habitat in the
township outside of this wetland  e.g., the Root R1ver!, these data have only
1imited relevance to Dominican College Wetland.

Append1x C-9 contains general information on amphibians and reptiles of
Lake Section 9, but care should be exercised 1n the interpretation of the
relevance of these studies to Domin1can College Wetland.

Table 9-2. Amphibian and Rept1le Records of Caledonia Township

mudpuppy
central newt
blue-spotted salamander
eastern tiger salamander
bu11 frog
pickerel frogc
81anding's turtle '
eastern mi1k snake
midland brown snake
northern red-bellied snake
eastern smooth green snake
northern watersnake
queen snake '
western fox snake
western ribbon snake '
eastern garter sna!e
eastern massasauga '

g, «Dp t ««1R « f~tli I II
state watch status

d state threatened status
state endangered status
reptiles with wetland affinities

Avif gun a

f i s h and w11 d11 f e
College Wetland as
 Thompson et al.,

area and may have

The W1sconsin Department of Natural Resources, in its
habitat study of the coastal zone, has designated Dominican
Class I wil dl1fe habitat, "most desirable" for songbirds
1976!. The Hoye Nature Club of Racine is active in the
specific information concerning th1s wetland.
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The 11terature search yielded no site-spec1f1c 1nformation pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, 11fe histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.



Wind Point, located 1.5 miles southeast of Dom1nican College Wetland, is
known for a wide variety of avian sightings  Tessen, 1976! and may prov~de an
ind~cation of the avifauna of Dominican College Wetland. Both usual and unusual
documentations have occurred at Wind Point in recent years, including several
species of waterfowl and other water birds wh1ch v1sit open waters of Lake
Michigan, and several shore birds. Only some of the shore birds may be remotely
expected to vi si t Dom1nican Col l ege Wet 1 and. Potenti al species include
sanderlings  Calidris alba!, dunlins  C. ~a1 ina!, plovers, and sandpipers.
During April-early June and September-October, warblers, kingl ets  Re ulus
spp.!, vireos  Vi eo spp.!, thrushes  Catharus spp.!, sparrows, scar et
tanagers  ~Pfr an a~o vacea!, and other migrating passerines are present.

Caledonia Wildlife Preserve, a 200-acre area, is located five miles west of
Dom1nican College Wetland. Ducks, geese, swans, sandhill cranes  Grus
canadensis!, and other shorebirds utilize this site as a resting spot during
spring migration  Tessen, 1976; Wisconsin Department of Natural Resources,
n ublished!. The 1nfluence of the birdlife of this area on that of Dominican

land is unknowns

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Dominican College Wetland are included, but
care should be exercised in the interpretat1on of the relevance of these studies
to this wetland.

The literature search provided no site-spec1fic information pertaining to
seasonal abundance, productivity, recreational and co imercial use, health, life
histories, relationsh1p to water levels, or major food sources of the birds
ut11i zing Domini can College Wetland.

Mammal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational
and commercial use, li f e histories, food sources, or rel ationship to water
levels of the mammals inhabiting Dominican College Wetland.

Endan ered S ecies

No plants or animals appear1ng on the federal or state 11sts of endangered
or threatened species  U.S. Fish and Wildlife Service, l977; Hine, et al., 1975!
were documented in Dom1nican College Wetland by the literature search.

 " ' ' '"'k'  ~ ' '" m ""' " 'I " '"'"' """" '   ""'""
c. catenatus}, endangered in Wisconsin, the pickerel frog  Rang !sa~lustris
endangere g in Wisconsin, and the state watch bullfrog  R. catesbe ana!,
Blanding's turtle  ~Em doidea blandin i!, and western ribbon snak
~ ~ ~

roximus! have been recor e istoricam1y in Caledoni a Tow 9
978

Although no si ghtings of endangered birds have been documented for the
wetland, a narrow raptor migration corridor exists along the shoreline of Lake
Section 9 and is regularly used by endangered raptorial species. For example, a
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peregrine falcon  Falco
Region, which is abou
{Tessen, 1976!.

! was observed in May, 1974, in the Evans Park
es southwest of Dominican College Wetland

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as "most desirable" habitat for
songbirds.

LM 175CULTURAL SETTING

Dominican Col 1 ege Wet 1 and i s l ocated in Caledonia Townshi p of Racine
County, Wisconsin. The county has a moderate population density of 506 persons
per square mile. Table 9-3 indicates that Racine County experienced slow
population growth between 1970 and 1975, while Caledonia Township experienced
rapid population growth. Projections for 1990 indicate that Racine County may
be subject to rapid growth in the future.

Table 9-3. Population Data for the Vicinity of Dominican College Wetland

stima e rogecte
Popul a+i on

1970-1975' 1990"

stima e
Population

1975

Racine County
Caledonia Township

203,8602.9
3.0. 2

175,781
18,452

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management {1975!

Land Use and Ownershi

Land use within the wetland is rural open space. The sur r ounding area is
characterized by residential, industrial, commercial, and ~ndustrial land use
to the south and east of the wetland. Land use to the north and west of the
wetland is primarily agricultural open space with scattered areas of
resi denti al usage. Several buil dings of the Dominican College campus are
adjacent to and in the vicinity of this wet'Iand. An access road lies adjacent
to the wetIand to the south, and a secondary road lies 350 feet to the west
 Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!. The wetland is under private ownership {Rockford Map Publishers, Inc.,
1974!, and is within an area planned far low density residential development of
0.7-2.2 dwelling units per net residential acre {Southeastern Wisconsin
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Regional Pl arming Commission, 1975; U. S.G. S. quadr angle map, Racine North,
Wisconsin, 1971!. The location of Dominican College Wetland suggests that 1t is
subject to moderate development pressures.

Recreation

There are no known state or federal recreational facilit1es in the vicinity
of Dominican College Wetland.

Mineral Ener and Forest Resources

No significant forest resources are present 1n Dominican College Wetland
 U.S.G.S. quadrangle map, Racine North, Wisconsin, 1971!, nor are there any
known oil, gas, or coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Dominican College
Wetland  U.S.G.S. quadrangle map, Racine North, Wiscons1n, 1971!.

Pollution Sources

There are no NPDES permit holders adjacent to Dominican College Wetland
 Ruff et al., 1976!. No site-specific information was located through the
literature search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites ex1st within 500 feet of Dominican College
'Wetland, nor are there any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist

f tli i P i, ~hdj.

LM 175RESEARCH PROJECTS

The literature search identif1ed no on-going or impending research
projects pertaining to Dom1nican College Wetland,
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Dominican College Wetland lies within an area under lain by N1agara
limestone  Hotchkiss and Steidtmann, 1914!. There is one crushed limestone
plant operating approx1mately 1.5 miles southwest of the wetland  Ostrom,
1970!. Glac1olacustrine deposits are present in the area, but have little
potential for containing commercia'l deposits of sand and gravel  8uckley, 1901;
Hadley and Pelham, 1976!. There are no clay or sand and gravel operations
active within the vicinity of the wetland  Ostrom, 1970!.



OAK CREEK WETLAND

PHYSIOGRAPHIC SETTING LM 176

Oak Creek Wetland is located in Milwaukee County, Wisconsin, 0.3 mile from
the Lake Michigan shoreline and 2.5 mlles north of Crestview, Wisconsin. This
Palustrine wetland occupies a raised, non-wooded site  U.S.G.S. quadrangle mpa,
Racine North, Wisconsin, 1971!.

Surficial Geolo

The surficial geology of Oak Creek Wetland is characterized by end
moraines, a band of' discontinuous hills paralleling Lake Michigan  Skinner and
Borman, 1973!. These deposits consist of till and stratitied sand and gravel on
terminal, recessional, and interlobate moraines  Hadley and Pelham, 1976!.

Soils

The soil type 1n Oak Creek Wetland is Marsh. Marsh ls the term used by the
Soil Conservation Service far a miscellaneous land type that is nearly level and
very poorly drained, comprised of mineral and organ1c matter that is dark near
the surface. The native vegetation of Marsh land is mainly sedges, rushes, and
reeds  Steingraeber and Reynolds, 1971!.

Hydrol oi@

There are no streams flowing through Oak Creek Wetland  U.S.G.S.
quadrangle map, Racine North, Wi sconsin, 1971! . General i zed groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973 }, Groundwater qual ity inf ormati on, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Milwaukee County  Holt and Skinner, 1973!. However, the
literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in Oak Creek Wetland.
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Oak Creek Wetland has very little relief and has an elevation of 705 feet
above sea level. The wetland lies on a high bluff 125 feet above the
approximate mean elevation of Lake Michigan. The Great I akes Basin Commission
�975! has described this portion of the Lake Mlchlgan shoreline as high bluff
with critical erosion problems. The area surrounding the wetland is lake-border
morainal plain featuring gently undulating topography.



Cl 1m ate

S ecial Features

No natural special features are found in the vicinity of Oak Creek Wetland
 U.S.G.S. quadrangle map, Racine North, Wisconsin, 1971!.

LM 176BIOTIC SETTiNG

The literature search yielded no site-specific information perta1ning to
major species composition and distribution, density and productivity, or
relat1onship to water levels of the vegetation of Oak Creek Wetland.

Fish

A search of the literature provided no site-spec1fic information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life h1stories, recreational and commercial
use, or food sources of the fish populat1ons in Oak Creek Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribut1on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present 1n
Oak Creek Wetland.

Re tiles and Am hibians

Vogt �978! has documented rept1le and amphibian species in Oak Creek
Township. This 11st contains three species of amphibians: the northern leopard
fr og  Aana ~liens!, eastern t1ger salamander  Amb stoma ti rinom ~ti rinom!,
and American toad  Bufo americanus!. The list a so includes But, er's garter
snake  Thamno his beaut eri, w ich is on the state watch list  Hine et al,,
1975!. On y the three amphibians have wetland affinit1es.

Appendix C-9 contains general information on reptiles and amphibians of
Lake Section 9, but care should be exercised in the i nterpretation of the
relevance of these studies to Oak Creek Wetland. The literature search yielded
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The closest weather station providing climatic data tor Oak Creek Wetland
is located in Milwaukee Airport, Wisconsin. In 1975, the average monthly
temperature was 47.0 F, the average daily low for January was 17.1 F and the
average daily h1gh in July was 80.4 F. The average annual prec1pitation is0

29.07 1nches, with a mean monthly precipitation of 1.63 inches in January and
3.41 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 20 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.



no site-spec1fic information pertaining to major species, seasonal distribution
and abundance, density, recreational and commercia'I use, life h1stories, major
food sources, or relationship to water levels of the reptiles and amphibians in
this wetland.

Avif auna

The Wiscons1n Oepartment of' Natural Resources, in its fish and wi'tdlife
habitat study of the coastal zone, has designated Oak Creek Wetland as Class II
wildlife habitat, "desirable" for songbirds  Thompson et al., 1976!. Although
high quality population data are 1 acking, Audubon Christmas Hird Counts of the
Hales Corners Census Area  Table 9-4! are available. This census area includes
all of Oak Creek Wetland but also includes porti ons of open Lake Michigan and
several interior wetlands lying outsi de of the project area, so the data may not
be representative of Oak Creek Wetland itself. The most abundant waterfowl are
ma11ards  Anas lat rh nchos!, greater scaup  A th a marila!, cortmion goldeneyes
 Buce bala c an u a , bu leheads  8. albeo a , and! oldsquaw  ~Clan ula
~h ema is ; b ack ducks  Anas rubri esl and mergansers age less abundant.
Herring gulls  Larus entat s , ring-billed gulls  L. delawarens1s!, and
ring-necked pheasants colchicus! are common.

'Itarious herons, including the yellow-crowned ni ght heron  N cticorax
violacea!, have nested a1ong the Root River in the vicinity of Oak Cr e
iTessen, 1976!. Other wetland nesting birds of the area include coots  fulica
americana!, long-billed marsh wgens  Cistothorus alustris!, king rails  Pagus

d b «kbkk b
billed grebe  Podil bus ~odfce s!. During the migratory period, double-
crested cormorants Pha acrocorax auritus!, yellow-headed blackbirds  K.

d g rgrbbli d k g b

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Oak Creek Wetland are included, but care
should be exercised in the interpretation of the relevance of these studies to
this wetland.

The literature search provided no site-specific 1nformati on perta1ning to
seasonal abundance, productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing Oak Creek Wetland.

Iglamma 1 s

The literature search provided no site-specific data pertaining to
seasonal d1stribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Oak Creek Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Oak Creek Wetland by the literature search.

-602-



Table 9-4. Wetland Bird Species of the Hales Corner Census Area
in the 1972-1976 Christmas Bird Counts

] 974 1973 19121975976S echoes

whistling swan
mallard
black duck
gadwall
American wigeon
redhead
canvasback
greater scaup
cormen goldeneye
bufflehead
oldsquaw
common merganser
red-breasted merganser
ring-necked pheasant
American coot
killdeer
glaucous gull
herring gull
ring-billed gu'll
Bonaparte's gull
great horned owl
long-eared owl
short-eared owl
winter wren
starl ing
red-winged blackbird
rusty bl ackbird
cardinal
purple finch
white-throated sparrow
swamp sparrow

17
67
28

571
56

29
11
17

1

155
30

166
38

3
33

158
82

201

3
593
305
106
311

7
15
57

70
355
141
511

1900
1003

70
1311

49
46
16

1

244
209
300
776

60

149
84

6

41
122

2

20

343
26

1
4
2

602
157

301
2

586
15

239
13

b

3871064
1

1303
1

980
350

10
35

7 2 6

833

43
7
4
8

30
27

1

44
12

1
3

35
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aThe Hales Corner census area encompasses all of the Oak Creek Wetland as
well as a portion of Lake Nichigan shoreline and several wetlands not in-
cluded in this study  Arbib, 1973, 1974, 1975, 1976, 1917!.
Observed in the area during the count week, but not seen on the count day.



However, Butler's garter snake, which is on the state watch list, has been
recorded in Oak Creek Township. This species was removed from the state
endangered list in 1975 and currently large populations exist in Milwaukee
County.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental qua1ity of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as "desirable" habitat for
songbirds. Two power plants are located in the vicinity of Oak Creek Wetland
and may have some effect on its health.

CUI TURAL SETTING LM 176

Oak Creek Wetland is located in Oak Creek Township of Milwaukee county.
The county is densely popu1ated �,447 persons per square mile!. Table 9-5
indicates that the county experienced moderate population decline while the
township experienced rapid growth over the years 1970-1975. Population
projections for 1990 indicate that population in Milwaukee County may decline
slowly in the future.

Table 9-5. Population Data for the Vicinity of Oak Creek Wetland

Estimated

Population
1975

Estimated Prospected
Popu1 a/i on

1970-1975 1990"

Milwaukee County
Oak Creek Township

1,054,063
15,879

-4.0

I4.0
963,930

b U.S ~ Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!
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Although no sightings of endangered birds have been documented for the
wetland, a narrow raptor migration corridor along the shoreline of Lake Section
9 is regularly used by the endangered peregrine falcon  Falco ere rinus! and
the ba1d eagle  Hali aeetus levcoce halus!, both on the federa 1ist; the
Cooper's hawk  Aces iter coo erii and red-shouldered hawk  Buteo 11neatus],
both threatened in isconsin; an the harrier  Circus ~c aneus!, which has state
watch status.



Land Use and Ownershi

Land use within the wetland is rural open space. The surrounding area is
pr imarily under agricultural open space uses, with an area of industrial use to
the southeast  the Oak Creek Power Plants! and small areas of residential
development inland. Oak Creek Wetland is located 0.5 mile northwest of the
'North and South Oak Creek Power Plants and a National Guard Rifle Range. A
Chicago and North Western rail line lies 0.5 mile to the west  U.S.G.S.
quadrangle map, Racine North, Wisconsin, 1971; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975!. The wetland is under
the ownership of the Wisconsin Electric Power Company, operator of the power
plants to the southeast of the wetland  Southeastern Wisconsin Regional
Planning Commission, ersonal communication!, and is within an area planned as
an environmental corridor Sout eastern Wisconsin Regional Planning Commission,
1975; U.S.G.S. quadrangle map, Racine Nor th, Wisconsin, 1971!. The location of
this wetland within an area planned as an environmental corridor suggests that
it is subject to low development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Oak Creek Wetland.

Mineral Ener and Forest Resources

Although Oak Creek Wetland is within an area underlain by Niagara limestone
 Hotchkiss and Steidtmann, 1914!, there are no quarrying operations in the
vicinity of the wetland  Ostrom, 1970!. End moraine deposits present in the
wetland have a low potential for containing large deposits of commercial sand
and gravel. However, the outwash fans and ice contact deposits often found in
association with end moraines have a high potential to contain moderate to small
deposits of sand and gravel  Hadley and Pelham, 1976!. There are currently no
sand and gravel or clay operations active within the wetland vicinity  Ostrom,
1970!.

No significant forest resources are present in Oak Creek Wetland  U.S.G.S.
quadrangle map, Racine North, Wisconsin, 1971!, nor are there any known oil,
gas, or coal resources.

P ub 1 i c Ut i 1 i ti es and F ac i 1 i t i es

The North Oak Creek and South Oak Creek Power Plants are located to the
southeast of Oak Creek Wetland. These plants, owned by the Wisconsin Electric
Po~er Company, burn coal and have a combined rating of 1712 megawatts. Both
plants obtain their condensing water supply from Lake Michigan. Transmission
lines from the plants run to the south and west of Oak Creek Wetland  U.S.G.S.
quadr angle map, Racine North, Wisconsin, 1971; Federal Power Commission, 1977!.
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Pollution Sources

There are no NPDES permit holders adjacent to Oak Creek Wetland  Ruff et
al., 1976!. No site-specific information was located through the literature
search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Oak Creek Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematically surveyed by a professional archaeologist  Wisconsin,

P l Ill

RESEARCH PROJECTS LM 176
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The Wi sconsin Electric Power Company' s North and South Oak Creek Power
Plants are currently investigating expansion into the wooded areas and wetlands
west of the power plants. Should any development be proposed, an environmental
report will be forthcoming  iaersonal coaanonication, 1978!.



CARROLLVILLE WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 177-178

Carroll ville Wetland ¹1 no longer exists and will receive no further
consideration. Carrollville Wetland ¹2 will be referred to as Carrallvi11e
Wetland. Carroll ville Wetland is located 0.2 mile from the Lake Michigan
shore'Iine in Milwaukee County, Wisconsin, close to the city of South Milwaukee.
The wetland is Palustrine and is situated in a raised, non-wooded site  U.S.G.S.
quadrangle map, South Milwaukee, Wisconsin, 1971; Hadley and Pelham, 1976!,

Carrollvi lie Wetland has very little relief and an elevation of 670 feet
above sea level. The wetland lies on a high bluff 90 feet above the approximate
mean elevation of Lake Michigan. Bluff seepage problems occur along this
portion of the shoreline  Great Lakes Basin Commission, 1975!. The area
surrounding the wetland is lake-border morainal plain featuring gently
undulating topography.

Sur f i c i al Geol o

The surfi cial geology of Carrol1vil le Wetland is characterized by end
moraines, a band of discontinuous hills paralleling Lake Michigan  Skinner and
Borman, 1973!. These deposits consist of till and stratified sand and gravel on
terminal, recessional, and interlobate moraines  Hadley and Pelham, 1976!.

Soi Is

The soil series for Carroll ville Wetland is Pistakee silt loam, a very
poorly drained, dark grayish-brown silt loam. This soil receives runoff from
the surrounding slopes and is subject to occasional flooding. Ponding may occur
in the spring, especially during periods of heavy rainfall.
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There are no streams flowing through Carrollville Wetland  U.S.G.S.
quadrangle map, South Milwaukee, Wisconsin, 1971!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan sho~e fs available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Milwaukee County  Holt and Skinner, 1973!. However, the
literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in this wetland.



C1im ate

The c1osest weather station providing climatic data for Carroll ville
Wetland is located in Nilw~ukee Airport, Wisconsin. In 1975, the average
monthly temperature was 47.0 F, the average dai'Iy low for January was 17.1 F and
the average daily high in July was 80.4 F. The average annual precipitation is
29.07 inches, with a mean monthly precipitation of 1.63 inches in January and
3.41 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 20 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural speciai features are found in the vicinity of Carrollville
Wetland  lJ.S.G.S. quadrangle map, South Milwaukee, Wisconsin, 1971!.

LM 177-178BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composi ti on and di stri buti on, density and producti vity, or
relationship to water levels of the vegetation of Carrollvi1le Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and coaeer cial
use, or food sources of the fish populations in Carrollville Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Carrollville Wetland.

Re tiles and Am hibians

Vogt �978! has documented reptile and amphibian species in Oak Creek
Township. The list contains three species of amphibians: the northern leopard
frog  Rang i icos!, eastern tiger salamander  Amb stoma ti rinum ~ti r1numl,
and American toa  IIufo americanus!. The list a so inc u es Hut er s garter

nl
1975!. Only the three amphibians have wetland affinities.

Appendix C-9 contains general information on rept~les and amphibians of
Lake Sect~on 9, but care should be exercised in the interpretation of the
relevance of these studies to Carroll ville Wetland.

-608-



The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
'levels of the reptiles and amphibi ans in this wetland.

Avif auna

Appendix 0-2l contains additional information on wetland birds of Lake
Section 9, but care should be exercised in the interpretation of the relevance
of these studies to Carrollville Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Marmal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mamals inhabiting Carrollville Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1.977; Hine, et al., 1975'
were documented in Carrollville Wetland by the literature search. However,
Butler's garter snake  Thamno his butleri!, which is on the state watch list,
has been recorded in Oak reek Township. This snake was removed from the state
endangered list in 1975, and currently large populations exist in Milwaukee
County.

Although no sightings of endangered birds have been documented for the
wetland, a narrow raptor m~grat~on corridor along the shoreline of Lake Section
9 is regularly used by the peregrine falcon  Falco ere rinus! and the bald

d 1 i«.' t C
 Acci iter coo erii! and the re d shel uedr d ehawk � uteo lineage!; both
t reatene in isconsin, and the harrier  Circus ~c aneus!, which has state watch
status.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, sewage waste settling ponds are
located within the wetlands and may have some effect on its health.
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Carrol 1 vil 1 e Wetland is situated in Oak Creek Township of Mi lwaukee
County. The county is densely populated �,447 persons per square mile!. Table
9-6 indicates that the county experienced moderate population decline while the
township experienced rapid growth over the years 1970-1975. Population
projections for 1990 indicate that population in Milwaukee County may decline
slowly in the future.

Table 9-6. Population Oata for the Ilicinity of Carrollville Wetland

stimate
gh

1970-197 5

Projected
Popu1 at>ton

1990

st>mate
Population

1975

Milwaukee County
Oak Creek Township

1,054,063
15,879

-4.0

J.4. 0
963,930

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Carrollville We'land is urban open space. The surrounding
area contains a mixture of uses including urban open space and residential,
commercial, and industri al development. Carrol 1 ville Wetland has been
partially filled by construction of settling pcnds for a sewage treatment plant.
The shoreline to the east of the wetland has been extended into Lake Michigan by
fill activity. A secondary road is located to the. west of the wetland  U.S.G.S.
quadrangle map, South Milwaukee, Wisconsin, 1971; Wisconsin Coastal Zone
Management Oevelopment Program aerial photograph, 1975!. The wetland is within
an area planned for high density residential development of 7.0-17.9 dwelling
units per net residential acre  Southeastern Wisconsin Regional Planning
Corenission, 1975; U.S.G.S. quadrangle map, Racine North, Wisconsin, 1971!.

The location of this wetland within an area planned for high density
residential development, combined with tne rapid population growth of Oak Creek
Township, suggests that this wetland is subject to high development pressure.

Recreation
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There are no known state or federal recreational facilities in the vicinity
of CarroIlvilIe Wetland.



Mineral Ener and Forest Resources

No significant forest resources are present in the wetland  U.S.G.S.
quadrangle map, South Milwaukee, Wisconsin, 1971!, nor are there any known oil,
gas, or coal resources.

Public Utilities and Facilities

Settling ponds have been constructed within Carroll ville Wetland. These
ponds handle waste discharges from sewage disposal plants located to the south
of the wetland  Wisconsin Division of Environmental Protection, 1969!.

Pollution Sources

The extent of degradati on of Carrollville Wetland from the sewage disposal
plant settling ponds is not known. No site-specific information was located
through the literature search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Carrollville Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist

,Ill i P i Dilly .~blihdl.

I.M 177-178RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Carrollville Wetland.

Although Carrollville Wetland is witkin an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the vicinity  Ostrom, 1970!. End moraine deposits present in the wetland
have a low potential f' or containing large deposits of comnerci al sand and
gravel. The outwash fans and ice contact deposits often found in association
with end moraines have a high potential of contain~ng moderate to small deposits
of sand and gravel  Hadley and Pelham, 1976!, but there are currently no sand
and gravel or clay operations active within the wetland vicinity  Ostrom, 1970!,



i lE UON TOWNSHIP WETLANO

PHYSIOGRAPHIC SETTING LM 179

Mequon Township Wetland is located in Ozaukee County, Wisconsin, 0.1 mile
from the Lake Michigan shoreline, approximately 7.0 miles north of the village
of Bayside. The wetland is Palustrine and occupies a raised, wooded site
 U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!.

Nequon Township Wetland has little relief and an elevation of 705 feet
above sea level. The wetland lies on a high bluff 125 feet above the
approximate mean elevation of Lake Nichigan. The Great Lakes Basin Coamission
�975! has classified this portion of the Lake Michigan shoreline as subject to
critical erosion and bluff seepage problems. The area surrounding the wetland
is lake-border morainal plain featuring gently undulating topography.

Surficial Geolo

The surficial geology of Mequon Township Wetland is end moraine,
characterized by a band of discontinuous hills paralleling Lake Michigan. These
deposits consist of till and stratified sand and gravel  Skinner and Borman,
1973!.

Soils

The soil series in Nequon Township Wetland is Manawa, a loamy, poorly
drained soil found in waterways. This soil was formed from a reddish-brown
silty clay loam deposited by glacial action  Parker et al., 1970!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in this wetland.

C 1 im ate

The closest weather station providing climatic data for Mequon Township
Wetland is located in Port Washington, Wisconsin, !n 1975, the average monthly
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There are no streams flowing through Mequon Township Wetland  U.S.G.S.
quadrangle map, Cedarburg, Wisconsin, 1971!. Generalized groundwater
information for the Wisconsin port~on of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Qzaukee County  Holt and Skinner, 1973!.



temperature was 46.3 F, the average daily low for January was 17.3 F and the0 0

average daily high in July was 78.4 F. The average annual precipitation is
28.26 inches, with a mean month1y precipitation of 1.45 inches in January and
3.22 inches in July based on the normal period from 1941-1970. The growing
season is approx1mate1y six months long, with the last kil1ing frost �8 F! in
1975 occurring on April 21 and the first killing frost on October 30 {Nationa1
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Mequon Township
Wetland  U.S.G.S. quadrangle map, Cedarburg, Wiscons1n, 1971!.

BIOTIC SETTING LM 179

The literature search yielded no site-specific information pertain1ng to
major species composition and d1str ibution, density and productivity, or
relationship to water levels of the vegetat1on of Mequon Townsh1p Wet,1and.

Fish

A search of the literature provided no site-specif1c informat1on
pertaining to major species, species composition, spawning and hatch1ng areas,
seasonal locations and abundance, 1ife histories, recreational and commer c1al
use, or food sources of the fish populations in Mequon Township Wetland.

Invertebrates

Re tiles and Am hibians

Appendix C-9 contains generaI information on reptiles and amphibians of
Lake Section 9, but care should be exerc1sed in the i nterpr etation of the
relevance of these studies ta Mequon Township Wetland.

The 11terature search yielded no site-specific information pertaining to
major species, seasona1 distribution and abundance, density, recreational and
comnercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wet1and.
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The literature sear ch produced no site-specific data pertain1ng to species
composit1on, seasonal distribution and abundance, density and product1vity,
food sources, or relationship to water levels of the invertebrates present in
Mequon Township Wetland.





Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as "most desirable" habitat for
songbirds.

LM 179CULTURAL SETTING

Mequon Township Wetland is located in Ozaukee County, Wisconsin. The
county has a moderate population density of 231 persons per square mile. Table
9-7 indicates that both the county and the township experienced rapid growth
between 1970 and 1975. The projected figures for Ozaukee County in 1990
indicate that the present growth trend may continue.

Table 9-7. Population Data for the Vicinity of Mequon Township Wetland

Projected
Population

1990

Estimated Estimated
Population 'foA

1975 1970-].975

112,140Ozaukee County
Mequon Township

64,519
15,079

18.5
24.1

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

The location of this wetland within an area planned for residential
development, combined with the rapid population growth of Mequon Township,
suggests that the wetland may be subject to high development, pressures.

-615-

Land use within the wetland is rural open space, while the surrounding area
is agricultural open space with scattered rural residences. An access road lies
adjacent to the wetland on the west and an orchard borders the wetland on the
north  Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!. The wetland is under private ownership  Rockford Map Publishers, Inc.,
1974! and is within an area planned for suburban residential development of
0.2-0.6 dwelling units per net residential acre  Southeastern Wisconsin
Regional Planning Commission; U.S.G.S. quadrangle map, Cedarburg, Wisconsin,
1971!.



Recreation

There are no known state or federal recreational facilities in the vicinity
of Mequon Township Wetland.

Mineral Ener and Forest Resources

Although Mequon Township Wetland is within an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the vicinity of the wetland  Ostrom, 1970!. End mor aine deposits present in
the wetland have a low potential for containing large deposits of coranercial
sand and gravel. The outwash fans and ice contact deposits often found in
association with end moraines have a high potentia1 to contain moderate to small
deposits of sand and gravel  Hadley and Pelham, 1976!, but no sand and gravel or
clay operations are currently present in the wetland  Ostrom, 1970!.

There are no significant forest resources in the wetland  U.S.G.S.
quadrangle map, Cedarburg, Wisconsin, 1971!, nor are there any known oil, gas,
or coal resources.

Publ i c Ut i 1 i ti es and F ac i 1 i ti es

No public utilities are situated within O.5 mile of Mequon Township Wetland
 U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!.

Pollution Sources

There are no known NPOES permi t hol der s ad j acent to Mequon Townshi p
Wetland. No site-specific information was located through the literature
search pertaining to non-point sources of pol 1 uti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Mequon Township Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist

LM 179RESEARCH PROJECTS
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The literature search identified no on-going or impending research
projects pertaining to Mequon Township Wetland.



GRAFTQN TOWNSHIP WETLAND

LM 180PHYSIOGRAPHIC SETT! NG

Grafton Township Wetland has very little relief and an elevation of 675
feet above sea level. The wetland lies in a slight depr ession on a high bluff 95
feet above the approximate mean elevation of Lake Michigan. According to the
Great Lakes Basin Commission �975!, this wetland is located in a non-critical
erosion area which is subject to bluff seepage problems. The area surrounding
the wetland is lake-border morainal plain featuring gently undulating
topography.

The surficial geology of Grafton Township Wetland is end moraine,
characterized by a band of discontinuous hills paralleling Lake Michigan. These
deposits consist of till and stratified sand and gravel  Skinner and Borman,
1973!.

Soils

The soil series in Crafton Township Wetland is Manawa, a loamy, poorly
drained soil which i found in waterways. This soil was formed from a reddish-
brown silty c'i ay loam deposited by glacial act~on  Parker et al., 1970!.

There are no streams flowing through Grafton Township Wetland  U.SAG.S.
quadrangle map, Cedarburg, Wisconsin, 1971!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Uzaukee County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in this wetland.
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Grafton Township Wetland is located in Gzaukee County, Wisconsin, 0.2 mile
from the Lake Michigan shoreline and 3.0 miles northeast of the town of Grafton.
This intermittent Riverine wetland occupies a non-wooded, raised site  U.S.G.S.
quadrangle map, Cedarburg, Wisconsin, 1971!.



Cl im ate

No natural speciaI features are found in the vicinity of Grafton Township
Wetland  U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!.

LM 180BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
re'Iationship to water levels of the vegetation of Grafton Township Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histor ies, recreational and commercial
use, or food sources of the fish populations in Grafton Township Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Grafton Township Wetland.

Re tiles and Am hibians

Documentation of the green frog  Rang clamitans! within Grafton Township
is found in Vogt �978!. Appendix C-9 contains general information on reptiles
and amphibi ans of Lake Section 9, but care should be exercised in the
interpretation of the relevance of these studies to Grafton Township Wetland.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
leve1s of the reptiles and amphibians in this wetland.
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The closest weather station providing climatic data for Grafton Township
Wetland is located in Port Washington, Wisconsin. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 17.3 F and the
average daily high in July was 78.4 F. The average annual precipitation is
28.26 inches, with a mean monthly precipitation of 1.45 inches in January and
3.22 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 Fj in
1975 occurring on April 21 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.



Av1f auna

The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
habitat study of the coastal zone, has designated Grafton Township Wetland as
Class III wildlife hab1tat, with "supplemental" value for pheasant  Phasianus
colchicus!  Thompson, 1976!.

Rails, bitterns, puddle ducks, and many shoreb1rds including Wilson's
phalaropes  Phalaro us tricolor! may nest in a lar ger wetland located one mile
to the southwest o rafton Township Wetland  Tessen, 1976!. Up'Iand sandpipers
 Bartramia ion 1cauda! are present in the vicinity each year. Red-shouldered
h~awks guten ineatus, which are on the Wisconsin threatened species list  Hine
et a!,,~975!, occasionally winter in the area  Tessen, 1976!.

Grafton Township Wetland 1s located near an area of about 1,3SO acres of
leased hunting land between Ul ao and Port Washington  Poff and Threinen, I.964!,
The Ulao Publ1c Hunting Grounds  a partially forested wetland! are located 0.5
mile to the west and may be a source of information on the game birds of the
vi cinity. Inf ormati on concerning the Ul ao Publ i c Hunting Grounds can be
obtained from the W1scons1n Department of Natural Resources.

Appendix 0-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Grafton Township Wetland are included, but
care should be exercised in the interpretation of the relevance of these studies
to this wetland.

Mamal s

The literature search prov1ded no site-specific data perta~n~ng to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Grafton Township Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Grafton Township Wetland by the liter ature search. However,
although no sightings of endangered b1rds have been documented for Grafton
Township Wetland, a narr ow raptor migrat1on corridor along the shoreline of Lake
Section 9 is regularly used by the peregrine falcon  Falco ere rinus! and the
bald eagle  Hali aeet ~ s leucoce balue!, both on the ye~era ist; the Cooper's

 ~A» �     «I.  
threatened in Wisconsin; and the harrier  Ciicus ~c aneus!, which has state watch
status.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the W1sconsin Department of
Natural Resources has designated this wetland as having "supplemental" value
for pheasant.
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Grafton Township Wetland is located in Grafton Township of Ozaukee County,
Wisconsin. The county has a moderate population density of 231 persons per
square mile. Table 9-8 indicates that both the county and the townsh1p
experi enced rapi d popul ati on gr owth between 1970 and 1975. Popul at1on
projections for 1990 indicate that the present growth trend may continue in
Ozaukee County.

Table 9-8. Population Data for the Vicinity for Grafton Township Wetland

Estimated Projected
Popola ioo

1970-1975 1990

Estimated
Population

1975

112,14064,519
8,167

18.5

36.2
Ozaukee County

Grafton Townsh1p

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

Grafton Township Wetland is situated near 1,350 acres of leased hunting
land between Ulao and Port Washington  Poff and Threinen, 1964!.

Mineral Ener and Forest Resources

Although Grafton Township Wetland 1s within an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the vicinity of the wetland  Ostrom, 1970!. End moraine deposits present in
the wetland have a low potential for containing large deposits of commercial
sand and gravel. The outwash fans and ice contact deposits often found in
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Land use with1n Grafton Township Wetland is rural open space, and the
surroundings are agricultural open space. An access road lies to the south and
east of Grafton Township Wetland  Wisconsin Coastal Zone Management Development
Program aerial photogr aph, 1975; U.S.G.S. quadrangle map, Cedarbur g, W1sconsin,
1971!. The wetland is under private ownership  Rockford Map Publishers, Inc.,
1974! but is with1n an area planned to be an environmental corr 1dor
 Southeastern Wisconsin Regional Planning Commiss1on, 1975; U.S.G.S.
quadrangle map, Cedarburg, Wisconsin, 1971!. The location of the wetland within
a planned environmental corridor suggests that the wetland may be subject to law
development pressures.



association with end moraines do have a high potential to contain moderate to
small deposits of sand and gravel  Hadley and Pelham, 1976!, but no sand and
gravel or clay operations ar e currently present in the wetland  Ostrom, 1970!.

There are no significant forest resources in Grafton Township Wetland
 U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!, nor are there any known
oil, gas, or coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.6 mile of Grafton Township
Wetland  U.S.G.S. quadrangle map, Cedar burg, Wisconsin, 1971!.

Pollution Sources

There are no known NPDES permit holders adjacent to Grafton Township
Wetland. No site-specific information was located through the literature
search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

LH 180RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Gr af ton Townshi p Wet l and.
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No known historical sites exist within 500 feet of Grafton Township
Wetland, nor are ther e any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
 Wisconsin Historic Preservation Division, bl h d!.



WASHINGTON SCHOOL WETLAND COMPLEX

PHYSIOGRAPHIC SETT IN G LM 181-183

The Washington School Wetland Complex, comprised of Washington School
Wetlands ¹1-¹3, is located in Ozaukee County, Wisconsin. The distance of these
wetlands from the Lake Michigan shoreline ranges from 250 feet to 0. 1 mile. The
wetlands are located 3.5 miles northeast of the town of Grafton. All three of
these Palustrine wetlands are small  approximately one acre each! and occupy
raised, non-wooded sites. They lie at the crest of a ridge which is bordered by
a low ravine to the west and a high bluff shoreline to the east  U.S.G.S.
quadrangle map, Cedarburg, Wisconsin, 1971!.

Washington School Wetlands ¹1 and ¹2 have an elevation of 680 feet above
sea level, and Washington School Wetland ¹3 has an elevation of 690 feet above
sea level. The wet 1 ands 1 i e on a high b 1uf f 100 to 110 feet above the
approximate mean elevation of Lake Michigan. This bluff is steep and nearly
unvegetated  Mickelson et al., 1977!. The Great Lakes Basin Commission �975!
has described the bluff line as a non-critical erosion area, although it is
subject to bluff seepage problems. The area surrounding the wetlands is lake-
border morainal pla~n featuring gently unduIating topography.

Surficial Geolo

The surficial geology of Washington School Wetlands ¹1-¹3 is end moraine,
character ized by a band of disconti nuous hills paralleling Lake Michigan. These
deposits consist of till and str atified sand and gravel on terminal,
recessional, and interlobate moraines  Hadley and Pelham, 1976!.

Soils

The soil association in Washington School Wetlands ¹1-¹3 is Kewaunee-
Manawa. This association, where it occurs in wetland areas, is characterized by
poorly drained soils that have a subsoil of clay loam glacial till. Most of
these soils are nearly level and appear on broad, low-lying areas but also occur
in uplands  Parker et al., 1970!.

~Hdro~lo y

There are no streams flowing through Washington School Wetlands 41-$3
 U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!. Generalized groundwater
i nformati on for the Wisconsin portion of the Lake M~ chigan shore is avail able i n
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Ozaukee County  Holt and Skinner, 1973!.
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The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in these wetlands.

Cl imate

The closest weather station providing climatic data for the Washington
School Wetland Complex is located in Port Washington, Wisconsin. In 1975, the
average monthly temperature was 46.3 F, the average dewily low for January was
17.3 f and the average daily high in July was 78.4 F. The average annual
precipitation is 28.26 inches, with a mean monthly precipitation of 1.45 inches
in January and 3.22 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost,
�8 F! in 1975 occurring on April 21 and the first killing frost on October 30
 Nati onal Oceani c and Atmospheric Administration, 1975! .

No natural special features are found in the vicinity of the Washington
School Wetland Complex  U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!.
This depression has formed where groundwater seepage is taking place  Mickelson
et al., 1977!.

LM 181-183BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Washington School Wetlands
¹1-¹3.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of' the fish populations in Washington School Wetlands
¹1-¹3.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re'Iationship to water levels of the invertebrates present in
Washington School Wetlands ¹1-¹3.

Re tiles and Am hibi ans

Documentation of the green frog  Rang clamitans! within Grafton Township
is found in Vogt �978!.
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Appendix C-9 contains gener al information on reptiles and amphibians of'
Lake Sect~on 9, but care should be exercised in the interpretation of the
re1evance of these studies to Washington School Wetlands ¹I-¹3. The literature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreational and commercial use,
Iif'e histories, major food sources, or relationship to water 1evels of the
reptiles and amphibians in this wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wild1ife
habitat study of the coastal zone, has designated Washington School Wetlands ¹1
and ¹2 as Class III wildlife habitat., having "supplemental" value for songbirds
and pheasant  Phasi anus colchicus!. Washington School Wetland ¹3 is not
c'lassified  Thom~pson, 976'.

Rails, bitterns, puddle ducks, and many shorebirds including Wilson's
f~ « »   «g

miles southwest of Washington Schoo1 Wetlands ¹l-¹3  Tessen, 1976!. Upland
' '"  I" ""' ~1'" '"' '  "' ""'" " "" "' y f

each year. ~ed-shou dered hawks  iiuteo  ineatus!, which are on the i  isconsin
threatened species list  iiine et a~9~75, occasionally winter in the area
 Tessen, 1976!.

Washington School Wetlands ¹1-¹3 are located in an area between Ulao and
Port Washington where about 1,350 acres of' land are leased for hunting  Poff and
Threinen, 1964!. The Ulao Public Hunting Grounds  forested wetland! are located
0.5 mile to the west and may be a source of i nformati on on the game bi rds of the
vicinity. Inf'ormation concerning the Ulao Public Hunting Grounds can be
obtained from the Wisconsin Department of Natural Resources.

The Scientific Areas Preservation Council of the Wisconsin Department of'
Natural Resources has some bird information on the wetlands in the area of
Washington School Wetlands ¹1-¹3. Ulao Marsh is a I acustrine swamp forest and
Natural Area located about five miles to the west  Germain et al., 1977}.
Cedarburg Bog, a 2,000 acre "relict" of the glacial period, is an important
scientific area also located about five miles to the west  Wisconsin Scientific
Area Preservation Council, 1976!. The University of Wisconsin-Milwaukee Field
Station conducts research at Cedarburg Bog.

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Grafton Township Wetland are included, but
care should be exercised in the interpretation of the relevance of these studies
to individual wetlands.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and conltiercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing the Washington School Wetland Complex.
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Mammal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the three wetlands comprising the Washington School
Wetland Complex.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in the Washington School Wetland Complex by the literature
search.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as having "supplemental" value
for songbirds and pheasant.

LM 181-183CULTURAL SETTING

Washington School Wetlands ¹1-¹3 are located in Graf ton Township of
Ozaukee County, Wisconsin. The county has a moderate population density of 231
persons per square mile. Table 9-9 ind~cates that both the county and the
township experienced rapid population growth between 1970 and 1975. Population
projections for 1990 indicate that the present growth trend may continue in
Ozankee County.
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Although no si ghtings of endangered birds have been documented for
Washington School Wetlands ¹1-¹3, a narrow raptor migration corridor along the
shoreline of Lake Section 9 is regularly used by the peregrine falcon  Falco
er ' s! and the bald eagle  hia!iaeetus leucoce halus!, both on the teZeera

Cooper's hawk  ~Acci iter ~coo erii an the re -shouldered hawk  guten
lineatus!, both threatened in W1scons1n; and the harrier  Ciicus ~c an~was
~which as state watch status.



Table 9-9. Population Data for the Vicinity of Washington
School Wetlands ¹1-¹3

Estimated
Population

1975

Esttmated Projected
Popo1ation

1970-1979 1990

Ozaukee County
Grafton Township

112,14064,519
8,167

18.5
36.2

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Washington School Wetlands ¹1-¹3.

Mineral Ener and Forest Resources

Although Washington School Wetlands ¹1-¹3 are within an area underlain by
Niagara limestone  Hotchkiss and Steidtmann, 1914 !, there are no quarrying
operations in the vicinity of the wetlands  Ostrom, 1970!. The end moraine
deposits present in the wetlands have a low potential for containing large
deposits of commercial sand and grave1. The outwash fans and ice contact
deposits often found in association with end moraines do have a high potential
to contain moderate to sma11 deposits of sand and gravel  Hadley and Pelham,
1976!, but no sand and gravel or clay operations are currently present in the
wetlands  Ostrom, 1970!.

There are no significant forest resources in Washington School Wetlands
¹1-¹3  U.S.G.S. quadrang1e map, Cedarburg, Wisconsin, 1971!, nor are there any
known oil, gas, or coal resources.
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Land use within Washington School Wetlands ¹1-¹3 is rural open space, artd
the surroundings are primarily agricultural open space with scattered rural
dwellings. An unimproved road lies to the north of Washington School Wet'Iand
¹2. A bowl-shaped depression in the bluff top is located 0.1 mile north of
Washington School Wetland ¹3  Wisconsin Coastal Zone Management Development
Program aeria1 photograph, 1975!. All three wetlands are under private
ownership  Rockford Map Publishers, Inc., 1974! but are wi thin an area planned
as an environmental corridor  Southeastern Wisconsin Regional Planning
Commission, 1975; U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!. The
location of the wet1ands within an environmental corridor suggests that they are
subject to low development pressures.



Pub1ic utilities and Facilities

No publi c uti1ities are present with1n 0.5 mile of Washington School
Wetlands 41-P3  U.S.G.S. quadrangle map, Cedarburg, Wisconsin, 1971!.

Po11ution Sources

Hi stori cal and Archaeol o i cal Features

No known histor1cal sites exist within 500 feet of Washington School
Wetlands 11-43, nor are there any known archaeological sites in the vicinity.
However, the ar ea has not been systemati ca 1 ly sur veyed by a prof essi ona'I

gi  i "i i i     ,~ i ll.

RESEARCH PROJECTS LM 181-183

The literature search identified no an-going or impending research
projects pertaining to Washington School Wetlands 81-83.
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There are no known NPDES permit holders adjacent to Wash1ngton School
Wetlands gl-g3  Wisconsin Division of Environmental Protection, 1970!. No
site-specific information was located through the literature search pertaining
to non-point sources of pollution.



MOSEL TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 184

Mosel Township Wetland is located in Sheboygan County, Wisconsin, behind a
bluff line 0.1 mile from the Lake Michigan shoreline and 7.3 miles north of the
city of Sheboygan, Wisconsin. This Palustrine wetland is situated on a broad,
non-wooded, upland plain  U.S.G.S. quadrangle map, Cleveland East, Wisconsin,
1973!.

Surficial GeoIo

The surficial geology of Mosel Township Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil series in Mosel Township Wetland is Colwood silt gloam, This soil,
found in depressions on old glacial lake plains, is poorly drained and subject
to ponding in the spring, particularly during heavy rainfalls. The substratum
of this soil consists of silt and very fine sand  Engel et al., 1978!.

~Hdr o 1 o~~

There are no streams flowing through Mosel Township Wetland  U.S.G.S.
quadrangle map, Cleveland East, Wisconsin, 1973!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Sheboygan County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in this wetland.
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Mosel Township Wetland has very little relief and has an elevation of 635
feet above sea level, 55 feet above the approximate mean elevation of Lake
Mi chi gan  U. S.G. S. quadrang1 e map, Cleveland East, Wi sconsin, 1973!. The Great
Lakes Basin Commission �975!, has described the bluff line in the vicinity of
the wetland as a non-critica1 erosion area. The terrain surrounding the wetland
is lake-border marainal plain featuring gently undulating topography.



Cl imate

The closest weather station providing climatic data for Mosel Township
Wetland is 1ocated in Sheboygan, Wisconsin. In 1975, the average monthly
temperature was 47.3 F, the average daily low ior January was 17.4 F and the
average da~ly high in July was 83.7 F. The average annual precipitation is
29.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
season is approximate1y seven months long, with the last ki11ing frost �8 F! in
1975 occurring on April 13 and the fir st ki1ling frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.

No natura1 special features are found in the vicinity of Mosel Township
Wetland  U.S.G.S. quadrangle map, Cleveland East, Wisconsin, 1973!.

LM 184BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Mosel Township Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and comme~cial
use, or food sources of the fish populations in Mosel Township Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasona1 distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Mosel Township Wetland.

Re tiles and Am hibians

Appendix C-9 contains general information on reptiles and amphibians of
Lake Section 9, but care shou1d be exercised in the interpretation of the
relevance of these studies to Mosel Township Wetland.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the r eptiles and amphibians in this wetland.
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Avif auna

The Cleveland Lacustrine Forest  Centerville Swamp! is a 600-acre Natural
Area  Wisconsin Scientific Areas Preservation Council, 1976! 'Iocated
immediately to the north of Mosel Township Wet 1and. This land is owned by the
Manitowoc Fish and Game Association. It is likely that Mosel Township Wetland
was at one time contiguous with and similar to the Lacustrine forest wetland to
the north, Information on the game birds of the Lacustrine forest wetland can
be obtained from the Manitowoc Fish and Game Association but will probably have
only historical value for Mosel Township Wetland's bird community. Appendix
0-2l contains additional information on wetland birds. General studies on Lake
Section 9 related to Mosel Township Wetland are included, but care should be
exercised in the interpretation of the relevance of these studies to this
wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing Mosel Township Wetland.

MaIrIna 1 s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational
and commercial use, life histories, food sources, or relationship to water
levels of the mammals inhabiting Mosel Township Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
wer e documented in Mosel Township Wetland by the literature search. However, a
narrow raptor migration corridor along the shoreline of Lake Section 9 is
regularly used by the peregrine falcon  Falco ere rinus! and the bald eagle

 Acci iter coo erii! and the red-shouldered hawk  Buteo lineatus!, both   ~I~ ~ ~
status.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.
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CULTURAL SETTING LM 184

Mosel Township Wetland is located in Mosel Township of Sheboygan County,
Wisconsin. The county has a moderate population density of 191 persons per
square mile. Table 9-10 indicates that Sheboygan County experienced a moderate
increase in population, while Mosel Township had a slow decline in population,
between 1970 and 1975. Population projections for 1990 indicate that moderate
growth is expected to continue in Sheboygan County.

Table 9-10. Population Data for the Vicinity of Mosel Township Wetland

Estimated Projected
Popu1 afi on

1970-1975 1990

Estimated
P opu 1 at i on

Sheboygan County
Mosel Township

3.3
-3.0

99,814
1,093

110,150

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and 0wnershi

Recreation

There are no known state or federal recreational fac'.lities in the vicinity
ot Mosel Township Wetland.

Mineral Ener and Forest Resources

Although Mosel Township Wetland lies within an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the vicinity of the wetland  Ostr om, 1970!. Glaciolacustrine deposits of
sand, silt, and clay are present within the wetland, but have little potential
for containing commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976 !. There are no sand and gravel or clay operations active within
the wetland vicinity  Ostrom, 1970!.
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Land use within the wetland is rural open space, and the surrounding area
is primarily agricultural open space with scattered rural dwellings. A
secondary highway lies to the east of the wetland, between the wetland and the
lakeshore. A drainage ditch is located a short distance to the north of the
wetland, and the north-south Chicago and North Western rail line lies 0.5 mile
to the west  Wisconsin Coastal 2one Management Development Program aerial
photograph, 1975!. The wetland is under private ownership  Rockford Map
Publishers, Inc., 1977; U.S.G.S. quadrangle map, Cleveland East, Wisconsin,
1973!. The primarily agricultural nature of the surrounding area suggests that
the wetland may be subject to moderate deve'1opment pressure.



Significant forested areas exist to the north and south of the wetland, but
there are no known forest resources in the wetland itself  U.S.G,S. quadrangle
map, Cleveland East, Wisconsin, 1973!. There are no known oil, gas, or coal
resources present in Mosel Township Wetland.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Mosel Township Wet'land
 U.S.G.S. quadrangle map, C1eveland East, Wisconsin, 1973!.

Pollution Sources

There are no NPDES permit holders adjacent to Mosel Township Wetland
 Wisconsin Division of Environmental Protection, 1970!. No site-specific
information was located through the literature search pertaining to non-point
sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of ltiosel Township Wetland
 Wisconsin Historic Preservation Division, un ublished!. The Wisconsin
Inventory of Archaeology indicates that one archaeo ogica1 site  RN 493! is
present in the vicinity of Nosel Township Wetland. Information regarding the
specific site location as well as field findings and interpretations can be
obtained from the Wisconsin Historica'l Society  Wisconsin Historic Preservation
Division, bl' h d!.

RESEARCH PROJECTS LM 184

A modern soil survey is being prepared for Sheboygan County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, person@1 consnonication!.
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POINT BEACH STATE FOREST WETLAND

PHYS IOGRAPHI C SETTING LM 185

Point Beach State Forest Wetland is located in Manitowoc County,
Wisconsin, 0.7 mile from the Lake Michigan shoreline and 2.0 miles northeast of
the city of Two R~vers. This large Palustrine and Riverine Wetland occupies a
low site behind a beach ridge complex. The beach ridge is wooded, and the low
wet1and area is covered by a substantial expanse of swamp timber and brush
 Wisconsin Scientific Areas Preservation Council, 1976!. The shoreline has a
wide beach  U.S.G.S. quadrangle map, Manitowoc, Wisconsin, 1954! ~

Point Beach State Forest Wetland has little relief and an elevation of 585
feet above sea Ieve1, 5 feet above the approx~mate mean elevation of Lake
Michigan. The land surface slopes gradually toward the lake from the higher
glacial moraine areas west of the wetland. The area surrounding the wetland is
lake-border moraina1 plain featuring gently undulating topography.

The surficial geology of Point Beach State Forest Wetland is characterized
by gl aciol acustrine deposits of sand, silt, and clay. These lake sediments
include associated deltas, sand dunes, and organic deposits  Hadley and Pelham,
1976!.

Soils

The soil type in Point Beach State Forest Wetland is Peat. Point Beach
State Forest Wetland occupies a depression that has been filled with organic
debris. The Peat in this wetland was formed mainly from reeds and sedges with
some indication of wood and moss peat  Wisconsin Scientific Areas Preservation
Council files, undated!.

Molash Creek runs through the southern part of Point Beach State Forest
Wetland. There is no elevational change in the creek as it travels through the
wetland  U.S.G.S. quadrangle map, Manitowoc, Wisconsin, 1954!. Molash Creek
has a gradient of 5.7 feet per mile, an average depth of one foot, and a drainage
area of 19 squar e miles. The only water quality data available for Molash Creek
were obtained in 1964 when the pH level was 7.1  Weber et al., 1968!.
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A field visit to Point Beach State Forest Wetland was made by the
Scientific Areas Preservation Council. The field data sheets indicate that the
wetland boundary and surrounding soils have remained congruent, which indicates
that there has been very little artificial drainage of this wetland  Wisconsin
Department of Natural Resources, undated!.

Generalized groundwater information for the Wiscansin partion of the Eake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, ~norgan~c constituents, and nutrients, is
available for select deep well sites in Manitowoc County  Halt and Skinner,
1973!. The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Point Beach State Forest Wetland.

Climate

The closest weather station providing climatic data for Paint Beach State
Forest Wetland is located in Two Rivers, Wisconsin. In 1975, the average
monthly temperature was 44.9 F, the average daily low for January was 15.3 F and
the average daily high in July was 79.2 F. The average annua1 precipitation is
32.96 inches, with a mean monthly precipitation af 1.89 inches in January and
1.19 i nches in July based on the normal period from 1941-1970. The growing
season is approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 14 and the first killing frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Paint Beach State
Forest Wetland  V.S.G.S. quadrangle map, Manitawoc, Wisconsin, 1954!.

BIOTIC SETTING EM 185

Fish

A search of the literature provided no site-specific information
pertaining ta major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Point Beach State Forest
Wetland.
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The literature search yielded no site-specific information pertaining ta
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Point Beach State Forest
Wetland.



Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Point Beach State Forest Wetland.

Re tiles and Am hibi ans

Records of reptiles and amphibians in Point Beach State Forest Wetland are
available in Suzuki �9SO! and Vogt �978!. This list  Table 9-11! includes the
eastern garter snake  Thamno his s. sirtalis! and 11 species of amphibians, aii
of which have wetland a finities. M~th the exception of the eastern garter
snake, mudpuppy  Necturus maculosus!, American toad  Bufo ameri canus!, and
     '  k f  A   ~i     Ii .  In
have been recorded since 1970.

Table 9-11. Reptiles and Amphibians in Point Beach
State Forest Wetland

Adapted from Suzuki �950! and Vogt �978!

Appendix C-9 contai ns general i nformation on rept~ les and amphibians of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Point Beach State Forest Wetland.

The liter ature search yielded no site-specific information pertaining to
major speci es, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avi f auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Point Beach State Forest
Wetland as Class I wildlife habitat, "most desirable" for songbirds, ruffed
grouse  Bonasa umbellus!, and waterfowl  Thompson et, al., 1976!. Nesting and
migrating waterfow~ otilize the weiiand, which is prime nesting habitat for wood
ducks  Aix s onsa!  Weber et a1., 1968!. The great blue heron  Ardea herodias!,
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central newt
blue-spotted salamander
spotted salamander
red-backed salamander

mudpuppy
American toad

Blanchard's cricket frog
northern spring peeper
gray treefrog
western chorus frog
wood frog
eastern garter snake



d I 1 I Ii I�  R~l
n, 976j. Tessen �975j further notes that the habitat

along Molash Creek, in the southern port1on of Point Beach State Forest Wetland,
is used by a diversity of songbirds, including warblers, v1reos, flycatchers,
and thrushes.

The Lake Michigan shoreline adjacent to Point Beach State Forest Wetland
has a variety of ducks, gulls, and terns during the spring, summer, and fall.
Goldeneye  ~puce bala ~clan ul a!, mel gansers  ~Mer us spp.!, o!dsquaw  ~Clan u'la
h emalis!, and bufflehead  ~Buce hale a'Ibeola! are co muon winter Residents of
the akeshore. Waterfowl hunting in the area is dependent on weather
conditions, as rough water on Lake Michigan forces the birds inland, often to
small lakes  Weber et al., 1968!. There is some hunting of diving ducks and
geese directly east of Point Beach State Forest Wetland where several small
sandbars provide calm water areas  Weber et a1., 1968!. This hunting is often
done from the shore, since it is i11ega1 to shoot from a boat that is less than
500 feet from the Lake Michigan shore.

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Point Beach State Forest Wetland are
included, but care should be exercised in the interpretation of the relevance of
these stud1es to this wetland.

The 11terature search prov1ded no site-specific informat1on pertaining to
seasonal abundance, productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing Point Beach State Forest Wetland.

M armr! a 1 s

c 1 assi f i ed as s upp1 ementa1
most desirable habitat for

n sj  Thompson et al.,
e e report!.

Point Beach State Forest Wetland has been
habitat for muskrat  Ondatra zibethicusj and as

I dodd
1 n I

The literature search provided no s1te-specif1c data pertaining to
seasonal d1stribution and abundance, density and productivity, recreat1onal and
commercial use, life histories, food sources, or relationship to water levels of
the ma!ideals inhabiting Point Beach State Forest Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, j977; Hi ne, et al., 1975!
were documented in Point Beach State Park Wetland by the literature search.
However, the Woodland Dunes Nature Center, three m1les south of this wetland,
has recorded twenty species of raptors, including the per egrine falcon  Falco
R ~i!  I .  IIII, d I  d I   11 ~1hnn,
which are both on the federal list. A narrow raptor migration corridor exists
along the shoreline of Lake Section 9 and 1s regularly used by the bald eagle
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and peregrine falcon, by the Cooper's hawk  ~Acci iter ~coo erii! and the red-
shouldered hawk  Buteo lir!eatus!, both threatened in Wisconsin, and by the
harrier  Circus ~caucus!, which has state watch status.

Health

Site-specific information indicates that the environmental qua1ity of
Point Beach State Forest Wetland is good for mammals and birds. The Wisconsin
Department of Natural Resources has designated the wetland as "most desirable"
habitat for songbirds, ruffed grouse, waterfowl, squirrels, and white tail
deer.

CULTURAl SETTING LM 185

Point Beach State Forest Wetland is located in Two Rivers Township of
Manitowoc County, Wisconsin. The county has a moderate population density of
140 persons per square mile. Table 9-12 indicates that Manitowoc County
maintained a stable population while Two Rivers Township had a moderate decline
in population between 1970 and 1975. Population projections f' or 1990 indicate
that Manitowoc County may experience slow growth in the future.

Table 9-12. Population Data for the Yicinity of Point Beach State
Forest Wetland

Estimated
Popu1 ati on

1975

Estimated Projected
la Popu1 a/i on

1970-1975 1990

Manitowoc County
Two Rivers Township

82,560
2,736

0.3
-4.1

86,690

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Point Beach State Forest Wetland lies predominantly within the Point Beach
State Forest, with only small areas of the wetland lying within private
inho1dings on the northern periphery of the state forest  Manitowoc County
P1anning and Park Commission, 1973!. Land use within the wetland is rural open
space subject to recreational usage. The area surrounding the wetland is also
predominantly rural open space, with agricultural uses inland of' the forest. A
small area of residential development exists along the shore af' Lake Michigan,
east of the northern portion of Point Beach State Forest Wetland. A secondary
highway is located 0.1 mi1e east of Point Beach State Forest Wetland, An access
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road and a secondary highway cross the wetland and another access road lies to
the west of the wetl and. A lighthouse is located on the shoreline east of the
wetland  U.S.G.S. quadrangle map, Manitowoc, Wisconsin, 1954; Wisconsin Coastal
Zone Management Oevelopment Program aerial photograph, 1975!.

The state-owned portions of Point Beach State Forest Wetland are planned to
remain in park and recreati onal use. The privately-owned portions of the
wetland are within an area planned for r esource protection  Manitowoc County
P 1 arming and P ark Commi ssi on, 1973; U.S.G.S. quadrang le map, Mani towoc,
Wisconsin, 1954!. These data suggest that the wetland is subject to minimal
development pressure.

Recreation

Point Beach State Forest Wetland lies largely within the 2,770-acre Point
Beach State Forest, in which recreational facilities include camp sites, picnic
areas, a nature center, nature trails, hiking trails, snowmobile trails, and a
sandy beach used for swimming and fishing  Wisconsin Department of Natural
Resources, personal comtenunication!.

Mineral Ener and Forest Resources

Although Point Beach State Forest Wetland is within an area underlain by
Ni agara limestone  Hotchk iss and Stei dtmann, 1914!, there are no quarrying
operations in the vicinity af the wetland  Ostrom, 1970!. Glaciolacustrine
deposi ts of sand, silt, and clay are present within the wetland, but have little
potential for containing cormercial deposits of sand and gravel  Buckley, 1901;
Hadl ey and Pelham, 1976; Ostrom, 1970!. There are no acti ve sand and gravel or
clay operations active in the vicinity  Ostrom, 1970!.

Point Beach State Forest Wetland has a substantial expanse of swamp timber
 Wisconsin Scientific Areas Preservation Council, 1976!, Additional forest
resources are present within Point Beach State Forest and Rahr Forest, located
adjacent to the northeast portion of Point Beach State Forest  Wisconsin State
Planning Office, 1974; U.S.G.S. quadrangle map, Manitowoc, Wisconsin, 1954!.
There are no known oil, gas, or coal resources present in the wetland.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Point Beach State
Forest Wetland  U.S.G.S. quadrangle map, Manitowoc, Wisconsin, 1954!.

Pollution Sources

There are no NPDES permit holders adjacent to Point Beach State Park
Wetland  Wisconsin Division of Environmental Protection, 1971!. No site-
specific information was located through the literature search pertaining to
non-point sources of pollution.
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Historical and Archaeolo ical Features

LM 185RESEARCH PROJECTS

A modern soil survey is being prepared for Manitowoc County by the Soil
Conser vation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Censer vati on i st, personal eamon i cation! .
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No known historical sites exist within 500 feet of Point Beach State Forest
Wetland. The Wisconsin Inventory of Archaeology indicates that several
archaeological sites  MN 0's 45, 63-65, 68-75, 213, 233, 234, 214, 215, 217, 86,
296, 297! are present in the vicinity of the wetland. Information regarding the
specific site locations as well as field findings and interpretations can be
obtained from the Wisconsin Historical Society  Wisconsin Historic Preservation
Di



TWO CREEKS TOWNSHIP WETLAND 41

PHYSIOGRAPHIC SETTING LM 186

Two Creeks Township Wetland 81 is 1ocated in Manitowoc County, Wisconsin,
approximately 7.5 miles north of the city of Two Rivers. This Lacustrine System
occupies a low, non-wooded site adjacent to a relatively narrow �0 to 50 feet
wide! beach  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

Two Creeks Township Wet'Iand PI is located in an area of subdued knob and
kettle topography, gently r o11ing to flat. Relief within the wetland is slight;
its elevation is 585 feet above sea level, only 5 feet higher than the
approximate mean elevation of Lake Michigan. The Great Lakes Basin Commission
�975! has described the adjacent shoreline as an erodible low bluff. The low
bluff has been eroded landward so that the shoreline slope fa11s gradually. The
beach area consists mostly of bare mud slopes  U.S. Atomic Energy Commission,
1972!.

Surficial Geolo

Soils

The soil type for Two Creeks Township Wetland 81 is Car lisle muck, which is
derived from organic deposits, such as wood, sedges, and reeds. The surface
layer usually consists of undecayed organic material and contains black, mucky
peat to a depth of 36 or more inches. Carlisle muck is a poorly-drained soil
found in well-defined depressions having distinct beach-like borders where
standing water is often present  Anderson et al., 1926!.

There are no streams flowing through Two Creeks Township Wetland $1
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
we 1 1 sites in Man itowoc County  Hol t and Skinne~, 1973! . However, the
literature search provided no site-specific data pertaining to water level
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Two Creeks Township Wetland gl is situated in an area of great geological
significance, known as Two Creeks Buried Forest. The remains of a spruce forest
underlie glacial lake deposits of sand and gravel at a depth ranging from 13 to
18 feet below the surface. Two Creeks Buried Forest includes organic soil as
well as the fossil remains of trees, mosses, and insects. These are shallow
water, near shore, and beach deposits resulting from wave and current action on
the underlying deposits  Black, 1970!.



influences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in this wetland.

Climate

The closest weather station providing climatic data for Two Creeks
Township Wetland ¹1 is located in Two Rivers, Wisconsin. In 1975, the average
monthly temperature was 44.9 F, the average daily low for January was 15.3 F and
the average daily high in July was 79.2 F. The average annual precipitation is
32.96 inches, with a mean monthly precipitation of 1.89 inches in January and
1. 19 inches in July based on the normal period from 1941-1970. The growing
season is approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 14 and the first killing frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Two Creeks
Township Wetland ¹1  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
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Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Two Creeks Township Wetland ¹1.

Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distri buti on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Two Creeks Township Wetland ¹1.

Re tiles and Am hibians

Appendix C-9 contains general information on reptiles and amphibians of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Two Creeks Township Wetland ¹1. However, the
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Two Creeks Township Wetland
¹l.



literature search yielded no site-specitic information per taining to major
species, seasonal distribution and abundance, density, recreational and
commercial use, life histor ies, major food sources, or relationship to water
tevels of the reptiles and amphibians in this wetland.

Avif auna

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section g related to Two Creeks Township Wetland ¹1 are
included, but care should be exercised in the interpretation of the relevance of
these studies ta this wetland. The literature search provided no site-specific
information pertaining to seasonal abundance, productivity, recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing Two Creeks Township Wetland ¹l.

Namal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
conmercial use, life histories, food sources, or relationship to water levels of
the mamials inhabiting Two Creeks Township Wetland ¹1.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Two Creeks Township Wetland ¹1 by the literature search.
However, a narrow raptor migration corridor along the shoreline of Lake Section
9 is regularly used by the peregrine falcon  Falco ere rinus! and the bald
eagle  Ha!iaeetus leucoce halos!, both on the ~e eral est; e cooper's hawk
 Acci ite". coo erir and the red-shoulder ed hawk  guten lineatus!, both
hr t neo >n isconsin; and the harrier  circus ~c aneus!, wh>ch has state watcht eae

status.

Health

The available information is not sufficient to allow an evaluation of the
envi! onmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as "desirable" habitat for
songbirds and of "supplemental" value for pheasant. A nuclear power plant is
located near the wetland and may have some effect on its health.
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The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Two Creeks Township Wet1and ¹1
as Class II wildlife habitat, 'desirable" for songbirds and of "supplemental"
value for pheasant  Phasianus colchicus!  Thompson, 1976!. The pheasant is
listed as the most important game bird of the Point Beach Nuclear Power Plant
site  U.S. Atomic Energy Commission, 1972!, where this wetland is located.
Waterfowl, includir!g Canada geese  Branta canadensis! and several species of
d, ~ i tt 1 1 ~ p
resting and feeding.
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Table 9-13. Population Data for the Vicinity of Two Creeks
Township Wetland 4'1

Estimated Projected
Popula ion

1970-1979 1990

Est~mated
Population

1975

86,690Manitowoc County
Two Creeks Township

0.3
-11.6

82,560
513

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Two Creeks Township Wetland Pl is rural open space, and the
surrounding area is characterized by agricultural open space  Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!. An area of
intensive industrial use  Point Beach Nuclear Power Plant! is located
approximately one mile north of the wetland. An access road lies 300 feet to
the west of the wetland  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
The wet land is located within the southern periphery of the plant site holdings
 Atomic Energy Commission, 1972; Hay-Lake Regional Planning Commission,
~ersona1 communication!, so developmental pressures are contingent upon suture
activities undertaken by the public utility.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Two Creeks Township Wetland $1.

Mineral Ener and For est Resour ces

Although Two Creeks Township Wetland 41 lies within an area underlain by
Ni agara 1 imestone  Hotchkiss and Stei dtmann, 1914!, there are no quarrying
operations in the vicinity of the wetland  Ostrome 1970!. Gl aciolacustrine
deposits of sand, silt, and clay are present within the wetland, but have little
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Two Creeks Township Wetland g1 is located in Two Creeks Township of
Manitowoc County, Wisconsin. The county has a moderate population density of
140 persons per square mile. Table 9-13 indicates that between 1970 and 1975
Manitowoc County maintained a stable population, but Two Creeks Township
rapidly declined in population. Population projections for 1990 indicate that
Manitowoc County may experience slow population growth in the future.



There are no significant wooded areas in Two Creeks Township Wetland ¹1
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!, nor are there any known
oil, gas, or coal resources.

Public Utilities and Facilities

The Po1nt Beach Nuclear Power Plant, located north of Two Creeks Township
Wetland ¹l, is owned by the Wisconsin Electric Company. The plant is comprised
of two units rated at 524 megawatts each. Condensing water is obtained from
Lake Michigan  Federal Power Commission, 1977!.

P o 1 1 u ti on Sources

Cooling water from point Beach Nuclear Power Plant is discharged into Lake
M1chigan at 18 F to 22 F above lake temperature. In addition, there is a
polishing pond for sewage wastes, which are chemically treated and discharged
1nto Lake Michigan  Wisconsin Division of Environmental Protection, 1971!. The
low 1eve1 �85 feet! of the wetland may subject it to the dischar ges of the
Point Beach Nuclear Power Plant; however, 1nformation to substantiate this is
not avail abl e.

No site-spec1fic information was located through the liter ature search
pertaining to non-point sources of pollution.

H1storical and Archaeolo ical Features

No known historical sites exist with1n 500 feet of Two Creeks Township
Wetland ¹1  Wiscons1n Historic Preservation 01vis1on, un ublished!. The
Wisconsin Inventory of Archaeology indicates that three archaeo ogical s1tes
 MN ¹67, ¹68, ¹266! are present in the vicinity of Two Creeks Township Wetland
¹l. Information regarding the spec1fic site locations as well as field findings
and interpretations can be obtained from the Wisconsin Historical Soc1ety

rii,mbli d!.
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A modern soil survey is being prepared for Manitowoc County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, personal comnuni cation I.
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potentia1 for containing commercial deposits of sand and gravel  Buck1ey, 1901;
Hadley and Pelham, 1976!. There are no active sand and gravel or clay
operations in the vicin1ty  Ostrom, 1970!.



TWO CREEKS TOWNSHIP WETLAND ¹2
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Two Creeks Township Wetland ¹2 is located 0.1 mile from the Lake Michigan
shore'Iine in Manitowoc County, Wisconsin, approximately nine miles north of the
town of Two Rivers. This Palustrine wetland occupies a low, wooded site
 U.S.G.S. quadrang1e map, Kewaunee, Wisconsin, 1954!.

Two Creeks Township Wetland ¹2 is situated in an area of subdued knob and
kettle topography, gently rolling to flat. Relief within the wetland is slight;
the wetland elevation is 610 feet above sea leve1, 30 feet higher than the
approximate mean elevation of Lake Michigan. The wetland lies behind an
erodible low bluff  Great Lakes Basin Commission 1975!. Several small mounds,
having elevations approximately 10 feet higher, surround the wetland. The beach
at this site consists mainly of bare mud slopes  U.S. Atomic Energy Commission,
1972!.

Two Creeks Township Wetland ¹2 is situated in an area of great geological
significance, known as Two Creeks Buried Forest. The remains of a spruce forest
underlie glacial lake deposits of sand and gravel at a depth ranging from 13 to
18 feet below the surface. Two Creeks Buried Forest includes organic soi1 as
well as the fossil remains of trees, mosses, and insects. These are shallow
water, near shore, and beach deposits resulting from wave and current action on
the underlying deposits  Black, 1970!.

Soils

The soil type for Two Creeks Township Wetland ¹2 is Peat. Peat soil
consists of poorly drained, organic material derived from sedges, reeds, wood
and mosses  Anderson et al., 1926!.

There are no streams flowing through Two Creeks Township Wetland ¹2
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for se1ect deep
well sites in Manitowoc County  Holt and Skinner, 1973!. However, the
literature search provided no site-specific data pertaining to water level
influences, groundwater drai nage patterns and r unoff, water quality, depth, or
seasonal changes in this wetland.
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Cl im ate

The closest weather station providing climat1c data for Two Creeks
Township Wetland $2 is located in Two Rivers, Wisconsin. In 1975, the average
monthly temperature was 44.9 F, the average daily low for January was 15.3 F and
the average daily high in July was 79.2 F. The average annual precipitation is
32.96 inches, with a mean monthly precipitation of 1.89 inches in January and
1. 19 inches in July based on the normal per1od from 1941-1970. The growing
season is approximately seven months long, with the last killing frost �8 F! in
1975 occurring on Aprii 14 and the first kill1ng frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vic1n1ty of Two Cr eeks
Township Wetland f2  U.S.S.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
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The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, density and productivity, or
relationsh1p to water levels of the vegetation of Two Creeks Townsh1p Wetland
III2.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and coomercial
use, or food sources of the fish populations in Two Creeks Township Wetland 42.

Invertebrates

The literature search produced no s1te-specif1c data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Two Creeks Township Wetland P2.

Re ti les and Am hibi ans

Appendix C-9 contains general information on rept11es and amphibians of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Two Creeks Township Wetland g2. However, the
literature search yielded no site-specific information perta1ning to major
species, seasonal distribution and abundance, density, recreational and
commercial use, life h1stories, major food sources, or relationship to water
levels of the rept1les and amphib1ans in this wetland.
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Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Two Creeks Township Wet1and 42
as Class I wildlife habitat, "most desirable" for songbirds and of
"supplemental" value for pheasant  Phasianus colchicus!  Thompson, 1976!. The
pheasant is listed as the most important game~bird o the Point Beach iiuclear
Power Plant site  U.S. Atomic Energy Commission, ].972!, where this wetland is
located. Waterfowl, including Canada geese  Branta canadensis! and several

fd,k fg«kgk kg»p" i dp
water for resting and feeding.

Appendix 0-21 conta1ns add1tiona1 information on wetland birds. General
studies on Lake Section 9 re1ated to Two Creeks Township Wetland $2 are
included, but care should be exercised in the interpretation of the relevance of
these studies to this wetland. However, the literature search provided no site-
specific information pertaining to seasonal abundance, productivity,
recreational and commercial use, health, life histories, relationship to water
levels, or major food sources of the birds utilizing Two Creeks Township Wetland
!I�.

Mammal s

Two Creeks Township Wetland t2 has been classified as supplemental habitat
for squ1rre1 and white-tai1ed deer  Odocoileus vir ini anus!  Thompson et al.,

p « flf «, p

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, dens1ty and productivity, recreational and
cofmercia1 use, life histories, food sources, or re1ationship to water levels of
the ma>mals inhabiting Two Creeks Township Wetland f2.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Two Creeks Township Wetland t2 by the literature search.
However, a narrow raptor migr ation corridor a1ong the shore1ine of Lake Section
9 is regularly used by the peregr1ne falcon  Falco ere rinus! and the bald
eagle  Hali aeetus leucoce halus!, both on the federal ist; the Cooper's hawk
 Acci iter coo er» an the red-shouldered hawk  Buteo lineatus!, both
hreatene in isconsin; and the harrier  Circus ~c aneus!, which has state watch

status.

Heal th

The ava1lable 1nformation is not sufficient to allow an evaluation of the
environmental qua rity of this wetland, However, the Wisconsin Department of
Natural Resources has designated this wetland as "most desirable" habitat for
songbirds and of "supplemental" value for pheasant, squirrels, and white-tailed
deer. A nuclear power plant is located near the wetland and may have some
effect on its health.
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Two Creeks Township Wetland ¹2 is located in Two Creeks Township of
Manitowoc County, Wisconsin. The county has a moderate population density of
140 persons per square mile. Table 9-14 indicates that between 1970 and 1975
Manitowoc County maintained a stable population, Two Creeks Township rapidly
declined in population. Population projections for 1990 indicate that
Manitowoc County may experience slow population growth in the future.

Table 9-14. Population Data for the Vicinity of Two Creeks Township
Wetland ¹2

Estimated

Population
1975

Estimated

1970-1975

Projected
Populat>1on

1990

Manitowoc Courtty
Two Creeks Township

82,560
513

0.3
-11.6

86,690

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Two Creeks Township Wetland ¹2.

Mineral Ener and Forest Resources

A1though Two Creeks Township Wetland ¹2 ~s within an area underlain by
Niagara Iimestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying
operations in the vicinity of the wetland {Ostrom, 1970!. Glaciolacustrine
deposits of sand, silt, and clay are present within the wetland, but have little
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Land use within Two Creeks Township Wetland ¹2 is rural open space, and the
surrounding area is characterized by agricultural open space. An acc ss road
lies adjacent to the west side of the wetland  U. S .G.S. quadrangle map,
Kewaunee, Wisconsin, 1954; Wisconsin Coastal Zone Marragement Development
Program aerial photograph, 1975!. An area of intensive industrial use  Point
Beach Nuclear Power Plant! is located approximately 0,5 mile south of the
wetland. The wetland is located within the plant site holdings  Atomic Energy
Commission, 1972; Bay-Lake Regi onal Pl arming Commission, ersonal
communication!, so that development pressures are contingent upon uture
activities undertaken by the public utility.



potential for containing commercial deposits of sand and gravel  Buck ley, 1901;
Hadley and Pelham, 1976!. There are no active sand and gravel or clay
operations in the vicinity  Ostrom, 1970!.

Two Creeks Township Wetland ¹2 is part of a small wooded area  U.S.G.S.
quadrangle map, Kewaunee, Wisconsin, 1954!, but it was not determined through
the literature search whether this area is used for wood production. There are
no known oil, gas, or coal resources present in the wetland.

Public Dtilities and Facilities

The Point Beach Nuclear Power Plant, located south of Two Creeks Township
Wetland ¹2, is owned by the Wisconsin Electric Company. It is comprised of two
units rated at 524 megawatts each. Condensing water is obtained from Lake
Michigan  Federal Power Commission, 1977!.

Pollution Sources

Cooling water from Point Beach Nuclear Power Plant is discharged into Lake
Michigan at 18 F to 22 F above lake temperature. In addition, there is a
polishing pond for sewage wastes, which are chemically treated and discharged
into Lake Michigan  Wisconsin Division of Environmental Protection, 1971!. Two
Creeks Township Wetland ¹2 may be influenced by the dischar ges from the Point
Beach Nuclear Plant, but no information substanti ating this is available.

No site-specific information was located through the literature search
pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Two Creeks Township
Wetland ¹2  Wisconsin Historic Preservation Division, un ublished!. The
Wisconsin Inventory of Archaeology indicates that one archaeo ogica site  MN
¹186! is present in the vicinity of Two Creeks Township Wetland ¹2. Information
regarding the specific site location as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
ot 0
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A modern soil survey is being prepared for Manitowoc County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai coaaaunication!.

-649-



TWO CREEKS TOWNSHIP WETLAND t3

PHYS IOGRAPHI C SETTING LM 188

Two Creeks Township Wetland P3 is located in Manitowoc County, Wisconsin,
approximately 100 feet from the Lake Michigan shore1ine and 10 miles north of
the town of Two Rivers. This Lacustrine wetland occupies a low, non-wooded site
adjacent to the beach at the base of a low bluff. The bluff line at this site is
interrupted by two intermittent streams which have eroded the bluff landward.
One of these streams is located to the north of the wetland and the other lies to
the south of the wetland  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

Relief within Two Creeks Township Wetland P3 is slight. The wetland
elevation is 590 feet above sea level, 10 feet above the approximate mean
elevation of Lake Michigan. The beach at this site consists mainly of bare mud
slopes  U.S. Atomic Energy Commission, 1972!. The area above the bluff line is
subdued knob and kettle topography, gently rolling to flat.

Surficial Geolo

Two Creeks Township Wetland P3 is situated in an area of great geological
significance, known as Two Creeks Buried Forest. The remains of a spruce forest
underlie glacial lake deposits of sand and gravel at a depth ranging fr om 13 to
18 feet below the surface. Two Creeks Buried Forest includes organic soil as
well as the fossil remains of trees, mosses, and insects. These are shallow
water, near shore, and beach deposits resulting from wave and current action on
the underlying deposits  Black, 1970!.

Soils

~Hidr o 1 o i~

There are no streams flowing through Two Creeks Township Wetland g3
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!. Generalized groundwater
informati on for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
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The soil associ ation in Two Creeks Township Wetland t3 is Superior, a clay
loam soil character ized by slow drai nage and a heavy texture. Superior clay
loam is derived from calcareous lake-laid materi als which were slightly
modified by glacial action. This soil is found on level or gently undulating
land  Anderson et al., 1926!.



we 1 1 sites in Mani towoc County  Hol t and Sk inner, 1973! . However, the
literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in this wetland.

Climate

No natural special features are found in the vicinity of Two Creeks
Township Wetland ¹3  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation af Two Creeks Township Wetland
¹3.

Fish

A search of the literature provided no site-specific information
pertaining to major speci es, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Two Creeks Township Wetland ¹3.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Two Creeks Township Wetland ¹3.

Re tiles and Am hibians

Appendix C-9 contains general information on reptiles and amphibians of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Two Creeks Township Wetland ¹3. However, the
literature search yielded no site-specific information pertaining to major
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The closest weather station providing climatic data for Two Creeks
Township Wetland ¹3 is located in Two Rivers, Wisconsin. In 1975, the average
monthly temperature was 44.9 F, the average daily low for January was 15.3 F and
the average daily high in July was 79 .2 F . The average annual precipitation is
32.96 inches, with a mean month'Iy precipitation of 1.89 inches in January and
1.19 inches in July based on the normal period from 1941-1970. The growing
season is approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 14 and the first killing frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.



species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the r eptiles and amphib1ans in th1s wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coasta1 zone, has designated Two Creeks Townsh1p Wetland ¹3
as Class III habitat, w1th "supplemental" value for songbirds  Thompson, 1976!.
Waterfowl, including Canada geese  Br anta canadensis! and severa1 species of
ducks, are known to migrate through the Point geach Nuclear Power P1ant site
1mmediately to the south of this wetland  U.S. Atomic Ener gy Commission, 1972!.
These birds use open water primarily for resting and feeding.

Append1x D-21 contains addit1onal information on wetland birds. General
studies on Lake Sectior! 9 re1ated to Two Creeks Township Wetland ¹3 are
included, but care should be exercised in the 1nterpretation of the relevance of
these studies to this wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utiliz1ng Two Creeks Township Wetland ¹3.

Marlr! al s

The literature search provided no site-specific data per ta1ning to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histor ies, food sources, or relationship to water levels of
the mammals inhabiting Two Creeks Township Wetland ¹3.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildl1fe Service, 1977; Hine, et alas 1975!
were documented in Two Creeks Township Wetland ¹3 by the literature search.
However, a narrow raptor migrat1on corridor along the shoreline of Lake Section
9 is regularly used by the peregrine falcon  Falco ere rinus! and the bald
eagle  Ha!iaeetus ieucoce ha!us!, both on the iederal ist; the Cooper's hawk
 Acc1 iter coo eris and the red-shouldered hawk  Buteo lineatus!, both
thr catena in isconsin; and the harrier  C1rcus ~caneus!, wuwTch Eaass ate watch
status.

Health

The ava11ab1e information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as having "supplemental" value
for songbirds.
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Two Creeks Township Wetland ¹3 is located in Two Creeks Township of
Manitowoc County, Wisconsin. The county has a moderate population density of
140 persons per square mile. Table 9-15 indicates that between 1970 and 1975
Manitowoc County maintained a stable population, and Two Creeks Township
rapidly declined in population. Population projections for 1990 indicate that
Manitowoc County may experience slow population growth in the future.

Table 9-15. Population Data for the Vicinity of Two Creeks Township
Wetl and ¹2

Estimated
XQ

1970-1975

Projected
Population

1990

Estimated
Popu 1ation

1975

Manitowoc County
Two Creeks Township

86,6900.3
-11.6

82,560
513

a U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Two Creeks Township Wetland ¹3.

Mineral Ener and Forest Resources

Although Two Creeks Township Wetland ¹3 is within an area underlain by
Niagara 1imestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying
oper ations in the vicinity of the wetland  Ostrom, 1970!. Glaciolacustrine
deposits of sand, silt, and clay are present within the wetland, but have little
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Land use within Two Creeks Township Wetland ¹3 is rural open space. The
surrounding area is primarily under agricultural uses. An access road lies 0. 1
mile to the west of the wetland  U.S.G.S. quadrangle map, Kewaunee, Wisconsin,
1954; Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!. The wetland is under private owner ship  Bay-Lake Regional Planning
Commission, ersonal communication!, and the agricultural nature of the
surrounding area suggests tha this wetland may be subject to moderate
development pressure.



There are no signif1cant forest resources in the wetland  U.S.G.S.
quadrangle map, Kewaunee, Wisconsin, 1954!, nor are there any known oil, gas, or
coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Two Creeks Township
Wetland P3  U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

Pollution Sources

There are no NPDES permit holders adjacent to Two Creeks Township Wetland
P3  Wisconsin Div1sion of Environmental Protection, 1971!. No site-specif1c
information was located thr ough the literature search perta1n1ng to non-point
sources of pollution.

Historical and Archaeolo ical Features

No known historical or archaeological sites exist within 500 feet of Two
Creeks Township Wetland t3. However, the area has not been systematically
surveyed by a professional archaeologist  Wisconsin Historic Preservation
Oi i i . ~Ill I!.

LM 188RESEARCH PROJECTS

A modern soil survey is being prepared for Manitowoc County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wiscons1n State
Censer vati onfst, personal coasnuni cation!.

-654-

potential for containing commercial deposits of sand and grave1  Huckley, 1901;
Hadley and Pe 1 ham, 1976! . There are no acti ve sand and gravel or cl ay
operations in the vicinity  Ostr om, 1970!.



CARLTON TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 189

Carlton Township Wetland 1s located in Kewaunee County, Wisconsin,
approximately 700 feet from the Lake Mich1gan shoreline and 5.4 miles south of
the city of' Kewaunee. This Palustrine wetland occup1es a raised, wooded site
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

Carlton Township Wetland lies behind an erodible high bluff  Great Lakes
Basin Commiss1on, 1975!. Tota'I relief of the wetland is slight; elevation is
650 feet above sea level, 70 feet higher than the approximate mean elevation of
Lake Michigan. The area surrounding the wetland is subdued knob and kettle
topography, gently rolling to flat. This area is dissected by low ravines which
generally run north and south.

The surficial geology of Carlton Township Wetland is characterized by
gl aciol acustr inc deposi ts oi sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type for Car lton Township Wetland is Peat. Peat soil consists af
poorly drained, organic material derived from sedges, reeds, and mosses
 Whitson et al., 1914!.

There are no streams flowing through Carlton Townsh1p Wetland  U.S.G.S.
quadrangle map, Kewaunee, Wisconsin, 1954!. Gener alized groundwater
information for the W1 sconsi n portion of the Lake Michigan shore i s avai l able in
Skinner and Barman �973!. Groundwater quality informat1on, 1ncluding total
soli ds, inorganic constituents, and nutrients, is available for select deep
well sites in Kewaunee County  ko]t and Skinner, ]973!. However, the 11terature
search provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in this wetland.

Climate

The closest weather station providing climatic data for Carlton Township
Wetland is located in Kewaunee, Wisconsin. In 1975, the average monthly
temperature was 44.9 F. The aver age annual precipitation is 27 .50 inches, with
a mean monthly precipitation of 1.25 inches in January and 2.32 1nches in July
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No natural special features are found in the vicinity of Carlton Townsh1p
Wetland  lJ.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

LN 189BIOTIC SETTING

The literature search y1elded no s1te-specific information pertaining to
maj or species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Carlton Township Wetland.

Fish

A search of the 11terature prov1ded no site-specific information
pertaining to major species, species composit1on, spawning and hatching areas,
seasonal locations and abundance, 11fe histories, recreational and commercial
use, or food sources of the fish populations in Car lton Township Wetland.

Invertebrates

The literature search produced no site-spec1fic data pertaining to species
composition, seasonal distribution and abundance, density and productiv~ty,
food sources, or relationship to water levels of the 1nvertebrates present in
Carlton Township Wetland.

Re tiles and Am hibians

Appendix C-9 contains general information on reptiles and amphibians of
Lake Section 9, but care should be exercised 1n the interpretation of the
relevance of these studies to Carlton Township Wetland. The literature search
y1e 1 ded no si te- spec i f i c i nf ormati on pertaining to ma j or species, seasonal
distribution and abundance, density, recreational and commercial use, life
histor1es, major food sources, or relat1onship to water levels of the reptiles
and amphibians in this wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Carlton Township Wetland as
Cl ass II w11dl 1 f e habitat, "desir abl e" f or songbirds and of "suppl cmental"
value for pheasant  Phasi anus colchicus!  Thompson, 1976!.

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Carlton Township Wetland are included, but
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based on the normal period from 1941-1970. The growing season 1s approx~mately
six and a half months long, with the last killing frost �8 F! in 1975 occurring
on April 21 and the f1rst k11ling frost on November 14  National Oceanic and
Atmospheri c Admini strati on, 1975!.



care should be exercised in the interpretation of the relevance of these studies
to this wetland. The literature search provided no site-specific information
per taining to seasonal abundance, producti vity, recreati onal and commerc i a' t
use, health, life histories, relationship to water levels, or major food sources
of the birds utilizing Carlton Township Wetland.

Namal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Carlton Township Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; kine, et al., 1975!
were documented in Carlton Township Wetland by the literature search. However,
a narrow raptor migration corridor along the shoreline of Lake Section 9 is
regularly used by the peregrine falcon  Falco ere rinus! and the bald eagle
 Haliaeetus leucoce halus!, both on the federa ist; the Cooper's hawk
 Acci ster ~coo er« and the red-shouldered hawk  Suteo iineatus, both
threatene in Wisconsin; and the harrier  Circus ~c aneus!, which has state watch
status.

Health

The available information is not sufficient to almow an evaluation of the
environmental quality of this wetl and. However, the Wisconsin Department of
Natural Resources has designated this wetland as "desirable" habitat for
songbirds and of "supplemental" value for pheasant.

CULTURAL SETTING LM 189

Carlton Township Wetland is located in Carlton Township of Kewaunee
County, Wisconsin. The county is sparsely populated and has a density of 58
persons per square mile. Table 9-16 indicates that Kewaunee County experienced
slow population growth between 1970 and 1975, while Carlton Township had
moderate growth during the same time period. Population projections for 1990
indicate that population growth in Kewaunee County will continue to be slow.
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Table 9-16. Population Data for the Vicinity of Carlton Township Wetland

Estimated Prospected
Population

1970-1975 1990

Estimated

Population
1975

Kewaunee County
Carlton Township

20,138
1,155

3.0
4.5

21,570

a U. S. Bureau of' the Census �977!
Wisconsin, State Bureau of Program Management {1975!

Land Use and Ownershi

Land use within Carlton Township Wet'Wand is rural open spaces' The
surrounding area is primarily in agricultural open space uses. Access roads lie
adjacent to the wetland on the east, south, and west  U.S.G.S. quadrangle map,
Kewaunee, Wisconsine 1954; Wisconsin Coasta'I Zone Management Development
Program aerial photograph, 1975!. The wetland is under private ownership {Bay-
Lake Regiona1 Planning Commission, gersona1 conssunication!, and the
agricultural nature of the surrounding area suggests that th>s wetland may be
subject to moderate development pressure.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Carlton Township Wetland.

Mineral Ener and Forest Resources

Although Carlton Township Wetland is within an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the vicinity of the wetland {Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and c1ay are present within the wetland, but have little potential
for containing commercial deposits of sand and gravel  Buckley, l,901; Hadley and
Pelham, 1976!. There are no active sand and gravel or clay operations in the
vicinity  Ostrom, 1970!.

Publi c Util iti es and Facil iti es

No public utilities are situated within 05 mile of Car1ton Township
Wetland {U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
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Carlton Township Wetland is situated in a small, wooded area  U.S.G.S.
quadrangle map, Kewaunee, Wisconsin, 1954!, but it was not determined through
the literature search whether this area is used for wood production. There are
no known oil, gas, or coal resources present in the wetland.



Pollution Sources

There are no NPDES permit holders adjacent to Carlton Township Wetland
 Wisconsin Division of Environmental Protection, 1971!. No site-specific
information was located through the literature search pertaining to non-point
sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Carlton Township
Wetland, nor are there any known archaeological sites in the vicinity. However,
the area has not, been systematically surveyed by a professional archaeologist

Ill i P « i Di
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A modern soil survey is being prepared for Kewaunee County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conser vationist, ~ersona1 consnonication!.



KEWAUNEE RIVER WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 190-191

Kewaunee River Wetland ¹2 has very little relief; its elevation is 585 feet
above sea level, only 5 feet above the approximate mean elevation of Lake
Mich1gan. The area surrounding the wetland has gently rolling topography.
Steep bluffs, 60 to 80 feet high, define the boundaries of both the flood plain
and the wetland. The Lake Michigan shoreline 1n this area 1s an erodible low
plain {Great Lakes Basin Commission, 1975!.

Surficial Geolo

The surf1cial geology of Kewaunee River Wetland ¹2 is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sed1ments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Kewaunee R1ver Wetland ¹2 is Peat. Peat soil consists of
poor ly drained, organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1914!.

A field visit to Kewaunee River Wetland ¹2 was made by the Scient1fic Areas
Preservat1on Council. The field data sheets ind1cate that other types of
organ1c so~is are present in addition to Peat, and the chemical analyses are
available in file report form from the Wisconsin Scientific Areas Preservation
Council.

The Kewaunee River has a gradient of 6.4 feet per mile. However, there is
no elevat1onal change in the river as it travels through the wetland  U.S.G.S.
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The Kewaunee River Wetland Complex is comprised of Kewaunee River Wetlands
¹1 and ¹2. Kewaunee Rive~ Wetland ¹1 is shown on the U.S.G.S. quadrangle map,
of Kewaunee, Wisconsin �954!. However, aerial photographs of the area
 Wiscons1n Coastal Zone Management Development Program, 1975! ~ndicate that the
wetland has been drained, and it will receive no further consideration.
Kewaunee River Wetland ¹2 is located in Kewaunee County, Wisconsin, just north
of the city of Kewaunee and approx1mately 0.2 mile from the Lake Michigan
shoreline. Kewaunee River Wetland ¹2 is a Lower Perennial Riverine System
occupying both sides of the Kewaunee River at the point were the river forms a
large bend north of the city. The northern half of the wetland is non-wooded,
while the southern half is wooded  UPS.G.S. quadrangle map, Kewaunee,
Wisconsin, 1954!.



quadrangle map, Kewaunee, Wisconsin, 1954!. The river has a drainage area of 59
square miles and a pH value of 8.1. It is considered to be fertile and generally
turbid  Paff and Threinen, 1966!. Additional water quality information for the
Kewaunee River, which may reflect the water quality of Kewaunee River Wetland
f2, appears in Table 9-17.

Table 9-17. Water guality Data for the Kewaunee River taken
at the River Mouth

Dissolved Solids
milli rams/liter

Temperature
'c

Discharge
cfsDate

11/17/75
4/13/76

6.0
9.0

27.0
120.0 370.5

U.S. Geological Survey �976!

Groundwater quality information was recorded in 1968 for the city of
Kewaunee near the Lake Michigan shore  T23N, R25E, Sec. 17!. The pH value was
7.7 and hardness  CaCO ! was 509 milligrams per liter. Sodium concentrations
and dissolved solids were 25 mi lligrams per liter and 736 milligrams per liter,
respectively  Holt and Skinner, 1973!. Other groundwater quality information,
including inorganic constituents and nutri ents, is available for select deep
well sites in Kewaunee County  Holt and Skinner, 1973!. However, the literature
search provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Kewaunee River Wetland 82.

Climate

A harbor is located at the mouth of the Kewaunee River. The harbor
entrance channel is 600 feet wide and the harbor is 20 feet deep with a turning
basin which is approximately 700 feet wide  U.S. Army Corps of Engineers, ].975!.
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The closest weather station providing climatic data for Kewaunee River
Wetland $2 is located in Kewaunee, Wisconsin. In 1975, the average monthly
temperature was 44.9 F. The average annual precipitation is 27.50 inches, with
a mean monthly precipitation of 1.25 inches in january and 2.32 inches in July
based on the normal period from 1941-1970. The growing season is approximately
six and a half months long, with the last killing frost �8 F! in 1975 occurring
on April 21 and the first killing frost on November 14  National Oceanic and
Atmospheric Administration, 1975!.
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Kewaunee River Wetland ¹2.

Fish

A search of the 1iterature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, reer eational and commercial
use, or food sources of the fish populations in Kewaunee River Wetland ¹2.

Invertebrates

The literature search produced no site-specific data pertaining to species
composit1on, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Kewaunee River Wetland ¹2.

Re tiles and Am hibians

Reptile and amphib1an records are ava1lable for Pierce and West Kewaunee
Townships in Suzuki �950! and Vogt �978!. Species documented in these
townships inc1ude the blue-spotted salamander  Amb stoma laterale!, American
toad  gufo americanus!, green frog  gang ciamitans, northe~rn eopard frog  R.
gi~ien~s, wood frog R. ~slvatica!, and mi~dand painted turtle  Chrvhsem s piete
~mar inata!, al'I of which have wetland at'finities.

Appendix C-9 contains general information on reptiles and amphibi'hns of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Kewaunee R1ver Wetland ¹2. The literature search
yi el ded no s i te-spec if ic inf ormati on perta ining to maj or spec i es, seasonal
distribution and abundance, density, recreati onal and commercial use, life
histories, major food sources, or relationship to water levels of the reptiles
and amphibi ans in this wet 1and.

Avif auna

The Wisconsin Oepartment of Natural Resources, in its fish and wildlife
habitat study of the coasta1 zone, has designated Kewaunee River Wetland ¹2 as
Class I wildlife habitat, "most desirable" for songbirds, waterfowl, gu11s, and
terns, and " desirabIe" for shore birds and pheasant  Phasi anus colchicus!
 Thompson et al., 1976!. Kewaunee River Wetland ¹2 supports a d1versity of
birdlife because of the varied habitat of river, mudflats, sedges, cattails,
shrubs, and lowland and upland forest present in and around the wetland, and
because of the proximity of the wetland ta Lake Michigan. Scharf et al. �977!
report that large numbers of ring-billed gu1ls  l grus delawarensis! and herring
gu11s  L. ar entatus! nest on the 1ns1de of the cement breakwater in Lake
Michigan near ewaunee River Wetland ¹2 and uti1ize the harbor area adjacent to
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the wetland for feeding and resting. Black terna  Chlidonias ~ni ra! are also
numerous in the harbor area and nest in the sedge community to the west. Sixty
pairs of black terns nested in a 25 acre area primarily comprised of sedges
  Sc har f et a 1 ., 1917 ! .

Nonbreeding gul 1 s and terns that use the wet 1 and include 1 ittl e gul 1 s
 Larus minutus!, 1 aughing gulls  L. atricill a!, 8onaparte's gulls  L.
hil del~hi , Caspian terna  R dro go ne ~cas ia!, common terns  Sterna

d Forster's terns  S. orsteri . Boring periods of continuo~us ow
water, portions of Kewaunee River ~Wet and P2 could be colonized by common and
Forster's terns, which are currently being considered for endangered status in
Wi sconsi n  Hi ne, ersona1 communication!, and lit t 1 e gul 1 s  Schar f et al .,

ggg « » 1 I u5 g
marsh at the mouth of the West Twin River south of the wetland.

Most of Kewaunee River Wetland ¹2 is open marsh, ideal for nesting and
migrating waterfowl and other shallow-marsh birds. According to file data of
the Wisconsin Department of Natural Resources, nesting of the mallard  Anas

h !. 1 -I I 1 fA. 51 l. I 1 !fk
Yirginia rail  Ral los limicol a!, cosmon snipnen~ael la al! in~an, red-w!nged
b kbk I fhn i gh !. "d I ""' b k

h 1 has been documented in this wetland. The pied-bi lied grebe
I

ddy duck {Ox uga jamaicensis!, Virginia r~ai, sora rail  Porzana
f5~k! !. d A I rffir

americana! nest on a smaller, but similar, sha ow river wetland on the West
Twin River to the south  Scharf et alla 1977!. Ouring periods of rough weather,
waterfowl blown in from Lake Michigan make use of this wetland  Poff and
Threinene 1966!.

Noteworthy bird observations for Kewaunee River Wetland ¹2 include black-
I Ig . !If. ~il. 1 I!, 1 .I	1 I h

 Cistothorus alustris!, and yellow-headed blackbirds  X. xanthoce halus!. A
!I! 5. I

 ~Amnos iza caudacuta! in 1975  Tessen, 1976!, Thrushes, warblers, and vireos
are among the hire s found along the hafdwood forest-wetland boundary near the
Kewaunee County Park, located west of Kewaunee River Wetland ¹2.

The Kewaunee Nuclear Power Plant is located about 10 miles south of
Kewaunee River Wetland ¹2. The warm water discharged from the plant into Lake
Michigan attracts fish, which in turn draw large numbers of gulls and terns to
the area. During the fall and winter, many waterfowl are found in the open
water areas near the plant. Ducks and loons winter in the Kewaunee Harbor
adjacent to Kewaunee R~ver Wetland ¹2 and may feed at the power plant site.

A state-owned, public hunting area borders the Kewaunee R~ver just
upstream from Kewaunee River Wetland ¹2. The hunting ground is primarily
wetland and may serve as a source of information for the game birds of the area.
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Information concerning the hunting ground can be obtained from the Wisconsin
Department of Natural Resources.

Appendix D-21 contains additional information on wetland birds. General
studies on Lake Section 9 related to Kewaunee River Wetland ¹2 are inc1uded, but
care should be exercised in the interpretation of the relevance of these studies
to this wetland. The literature search provided no site-specific information
pertaining to seasona1 abundance, productivity, recreationa1 and commercia1
use, health, life histories, relationship to water levels, or major food sources
of the birds utilizing Kewaunee River Wetland ¹2.

Nammals

Kewaunee River Wetland ¹2 provides considerable wildlife habitat
 Wisconsin Scientific Areas Preservation Counci'l, 1976!. The wetland has been
classified as most desirable habitat f' or muskrat  Qndatra zibethicus!  Thompson

1: I I I « II 11, ~di tl.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water leve1s of
the mammals inhabiting Kewaunee River Wetland ¹2.

Endan ered S ecies

No p1ants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Kewaunee River Wetland ¹2 by the literature search. However,
a narrow raptor migration corridor along the shoreline of Lake Section 9 is
regularly used by the peregrine falcon  Falco ere rinus! and the bald eagle
 Haliaeetus leucoce ha1us!, which are both on the federal list; the Cooper's

dtl d. Idd l 11 l,t I
I I: I I I I fatti

status.

Health

Site-specif i c informati on indicates that the environmental quality of
Kewaunee River Wetland ¹2 is good for birds. The Wisconsin Department of
Natural Resources has designated the wetland as "most desirable" habitat for
songbirds, waterfowl, gulls, terns, and muskrat, and as "desirab1e" habitat for
shore b~rds and pheasant.

Six NPDES permit holders and other plants discharge waste water or cooling
water in the vicinity of the wetlands. These discharges may have some effect on
its healthy
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Kewaunee River Wetland ¹2 is located on the north side of the city of
Kewaunee in both Pierce and West Kewaunee Townships of Kewaunee County,
Wisconsin. The county is sparsely populated and has a density of 58 persons per
square mile. Table 9-18 ind1cates that Pierce Township and West Kewaunee
Township experienced rapid population growth during the period 1970 to 1975,
while the city of Kewaunee had moder ate growth. Kewaunee County as a whole had
slow growth during the five year period, Population estimates for 1990 indicate
that Kewaunee County may continue a slow growth trend.

Table 9-18. Population Data for the Vicinity of Kewaunee River
Wetland ¹2

Estimated Projected
Population

1970-1975 1990

Estimated
Population

1975

Kewaunee County
Pierce Township
West Kewaunee Township
City of Kewaunee

2]., 57020,138
793

1,282
3,016

3.0
10.4

7.3
4.0

b U. S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Kewaunee River Wetland ¹2 1s a large wetland, and development pressures can
be expected to vary with location. Those portions under state ownership are
subject to minimal development pressures, while the portion of the wetland near
the city may be subject to moderate pressure.
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Land use within Kewaunee River Wetland ¹2 ranges from semi-urban open space
in the portion of' the wetland near the city of Kewaunee to rural open space
upriver. The area surrounding the wetland is characterized by residential,
commercial, and 1ndustrial land uses near the city of Kewaunee and by
agricultural open space inland from the city. Rail lines and a secondary
highway cross the wetland. Three bridges cross the Kewaunee River in the
vicinity and gravel pits are located close by  U.S.G.S. quadrangle map,
Kewaunee, Wisconsin, 1954; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!. Areas in the approximate middle of the
wetland and in the extreme northwestern portion are under state ownership. The
remainder of the wetland is privately owned  Bay-Lake Regional Planning
Commission, ersonal communication!. The 200-acre Kewaunee River Marshes State
Natural Area is ocated within the wetland  Wisconsin Scientif1c Areas
Preservation Council, 1976!.



Recreation

There are no known state or federal recreational facilities in Kewaunee
River Wetland 42. However, a state-owned public hunting area borders the
Kewaunee River, just upstream from the wetland.

Mineral Ener and Forest Resources

Although Kewaunee River Wetland 42 is within an area underlain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
1n the vici nity of the wetland  Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and c1ay are present within the wetland, but have little potential
for containing commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976!. There are no active sand and gravel or clay operations in the
vicinity  Ostrom, 1970!.

A small wooded area within the southern portion of Kewaunee River Wetland
t2 provides, together with wooded areas on the bluffs overlooking the Kewaunee
River from the north, the major wood resource in the vicinity  U.S.G.S.
quadrangle map, Kewaunee, Wisconsin, 1954!. It was not determined through the
literature search whether this area is used for commercial wood production.
There are no known oil, gas, or coal resources in the wetland.

Public Utilities and Facilities

Transmission lines run to the west and east of Kewaunee River Wetland f2
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.

Pollution Sources

There are six dairy operations which hold NPDES permits to discharge into
the groundwaters of the Kewaunee River Basin. These point source discharges
consist mainly of process waste water. In addition, the Kewaunee Equipment
Company discharges non-contact cooling water and the Layse Aluminum Company
discharges waste water into the Kewaunee River  Wiscons1n Industrial Discharge
Section, 1978!. The exact location and the effects of the NPDES permit holders
on Kewaunee River Wetland t2 are unknown. However, the water quality of the
Kewaunee River is cons~dered to be good, and is safe for all uses  Great Lakes
Basin Coranission, 1975!.

No site-specific information was located through the literature search
pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

There are no known historical sites within 500 feet of Kewaunee River
Wetland b2. The Wisconsin Inventory of Archaeology indicates that two
archaeologica1 sites  KE 43, 45! are present in the vicinity of Kewaunee River
Wetland P2. Two conical mounds, both explored, have provided evidence of
Archaic habitation. Information regarding the specific site locations, field
findings, and interpretations can be obtained from the Wisconsin Historical
s i ti i.tli
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A modern soil sur vey is being prepared for Manitowoc County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C . Hytry, Mi sconsin State
Censer vationtst, personal coasaonscattonI.



PIERCE TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 191A

Pierce Township Wetland is located in Kewaunee County, Wisconsin, 0.1 mile
from the Lake Michigan shore1ine and 3.3 mi1es southwest of the city of Algoma,
This Intermittent Riverine System occupies a gently sloping, raised, non-wooded
site  U.S.G.S. quadrangle map, Algoma, Wisconsin, 1960!.

The relief of Pierce Township Wetland is slight. The elevation of the
wetland is 620 feet above sea level, 40 feet above the approximate mean
elevation of Lake Michigan. The terrain surrounding the wetland is subdued knob
and kett1e topography, gently roiling to flat. This area is dissected by a
seri es of low ravines having an east-west orientati on. An erodible low bluff
 Great Lakes Basin Commission, 1975! approximately 40 feet high separates the
wetland from the lakeshore.

The surficial geology of Pierce Township Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil association for Pierce Township Wetland is Superior clay loam,
rolling phase. This soil contains a large amount of silt and a small amount of
organic matter, and averages eight inches in depth. The ro1ling phase of
Superior clay loam is a poorly drained soil, formed partly from glaciers and
partly from lacustrine deposits  Whitson et al., 1914!.

H ~~dro 1 ocpy

There are no streams flowing through Pierce Township Wetland {LI.S.G.S.
quadr angle map, Kewaunee, Wisconsin, 1954!. Gener alized gr oundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Kewaunee County  Holt and Skinner, 1973!. However, the literature
search provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in this wetland.
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Climate

The closest weather station providing climatic data for Pierce Township
Wetland is located in Kewaunee, Wisconsin. In 1975, the average monthly
temperature was 44.9 F. The average annual precipitatian is 27,50 inches, with
a mean monthly precipitation of 1.25 inches in January and 2.32 inches in July
based on the normal period from 1941-1970. The growing season is approximately
six and a half months long, with the last killing frost �8oF! in 1975 occurring
on April 21 and the first killing frost an November 14  National Oceanic and
Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Pierce Township
Wetland  U.S.G.S. quadrangle map, Algoma, Wisconsin, 1960!.

LM 191ABIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, densi ty and productivity, or
relationship to water levels of the vegetation of Pierce Township Wetland.

A search of the literature provi ded no site-specific information
pertaini ng to major species, species composition, spawning and hatchi ng areas,
seasonal locations and abundance, life histories, recreational and canmerci al
use, or food sources of the fish populations in Pierce Tawnship Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Pierce Township Wet'land.

Re tiles and Am hibians

Appendix C-9 contains general informati on on reptiles and amphibians of
Lake Section 9, but care should be exercised in the interpretation of the
relevance of these studies to Pierce Township Wetland. The literature search
yielded no site-specific informati on pertai ning to major speci es, seasonal
distribution and abundance, density, recreational and coamerci al use, life
histories, major food sources, or relationship to water levels of the reptiles
and amphibians in this wetland.
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Avifauna

The Wisconsin Department of Natural Resources did not classify Pierce
Township Wetland in its fish and wildlife habitat study of the coastal zone
 Thompson et alas 1976 !. Appendix 0-21 contains i nformat1on on wetland birds.
General studies on Lake Section 9 related to Pierce Township Wetland are
included, but care should be exercised in the interpretation of the relevance of
these studies to this wetland.

The literature search provided no s1te-specific information pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and comercial use, life histories, food sources, or relationship
to water levels of the birds uti liz1ng Pierce Township Wetland.

Mammal s

The liter ature search provided no site-specific data pertaining to
seasonal distr1bution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Pi erce Township Wetl and.

Endan ered S ecies

No plants or anim~ls appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine, et al., 1975!
were documented in Pierce Township Wetland by the literature search. However, a
narrow raptor migration corr1dor along the shoreline of Lake Section 9 is
regularly used by the per egrine falcon  Falco ere rinus! and the bald eagle
 Haliaeetus leucoce halus!, both on the edera ist; the Cooper's hawk
 ~Acc»ter ~coo er» an the red sh-ouldered hawk  Buteo lineatus!. both
threatened in iaisconsin; and the harrier  t' rcus ~c aneus!, which has state watch
status.

Health

The available information is not suffi c1ent to allow an evaluation of the
environmental quality of this wetland.

LM 191ACULTURAl SETTING
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Pierce Townsh1p Wetland is located in Pierce Township of Kewaunee County,
Wisconsin. The county is sparsely populated and has a density of 58 persons per
square mile. Table 9-19 indicates that Kewaunee County experienced slow
population growth betweeri 1970 and 1975, but Pierce Township had rapid growth
during the same time period. Population projections for 1990 indicate that
Kewaunee Cou.ity may continue its slow growth trend.



Table 9-19. Population Data for the Vicinity of Pierce Township Wetland

Estimated

1970-1975

Projected
Popu1ation

1990

Estimated
Popul ati on

1975

21,5703.0
10.3

20,138
794

Kewaunee County
Pierce Township

b U. S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

R ecr eati on

There are no known state or federal recreational facilities in the vicinity
of Pierce Township Wetland.

Mineral Ener and Forest Resources

Although Pierce Township Wetland is within an area underlain by Niagara
limestone  Hotchkiss and Stei dtmann, 1914 !, there are no quarrying operations
in the vicinity of the wetland  Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and clay are present withi n the wetland, but have little potential
for containing commercial deposits of sand and gravel  Buck ley, 1901; Hadley and
Pelham, 1976 !. There are no active sand and gravel or clay operations in the
vicinity  Ostrom, 1970!.

There are no forest resources in the wetland  U.S.G.S. quadrangle map,
Algoma, Wisconsin, 1960!, nor are there any known oil, gas, or coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Pierce Township Wetland
 U.S.G.S. quadrangle map, Kewaunee, Wisconsin, 1954!.
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Land use within Pierce Township Wetland is rural open space. The area
surrounding the wetland is primarily agricultural open space. A primary highway
lies between the wet1and and the lakeshore  U.S.G.S. quadrangle map, Algoma,
Wisconsin, 1960; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!. The wetland is privately owned  Bay-Lake Regional Planning
Commission, personal communication!, and the agricultura1 nature of the
surrounding area suggests that P ierce Towns hi p Wetland may be subject to
moderate development pressure.



Pol 1 uti on Sources

There are no NPDES permit holders adjacent to Pierce Township Wetland
 Wisconsin Division of Environmental Protect~on, 1971!. No site-specific
information was located through the literature search pertaining to non-point
sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Pierce Township Wetland,
nor are there any known archaeological sites in the vicinity  Wisconsin Historic
Preservation Division, blished!.

RESEARCH PROJECTS LH 191A
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A modern soil survey is being prepared for Kewaunee County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai consaonication!.



THREEMILE CREEK WETLAND

PHYS I0GRAPHI C SETT I NG LM 192

Threemile Creek Wetland is located in Kewaunee County, Wisconsin, 0.1 mile
from the Lake Michigan shoreline and 2.0 miles south of the city of Algoma. The
wetland lies on either side of Threemile Creek, one of several short streams
along this portion of the shoreline. This Lower Perennial Riverine wetland is
low and wooded  U.S.G.S. quadrangle map, Algoma, Wisconsin, 1960!.

Total relief of Threemi le Creek Wetland is 20 feet. Elevations range from
590 to 610 feet above sea level, 10 to 30 feet above the approximate mean
elevation of Lake Michigan. The topography surrounding the wetland is gently
rolling to flat. Threemile Creek flows into Lake Michigan through a gap in the
coastal erodible low bluff  Great Lakes Basin Commission, 1975!.

Soils

There are three soil types present iti Threemi le Creek Wetland: Peat,
Superi or, and Dunkirk Sand. Peat is the predominant soil type and is found on
both sides of Threemile Creek. This soil is derived from organic materials,
sedges, and woods and is very poorly drained. Dunkirk sand is a loamy sand
having an average depth of six inches, and is present along the eastern portion
of Threemi le Creek Wetland as well as along the shore. This soil was formed
from lacustrine beach deposits and is generally well drained, except in
depressional areas. Superior is the least extensive of the three soils present,
This soil is poorly drained and contains a large amount of silt. It was formed
from glacial and lacustrine deposits  Whitson et al., 1914!.

Threemile Creek flows through the western portion of the wetland  U.S.G,S.
quadrangle map, Algoma, Wisconsin, 1960!. The creek has a gradient of 7.3 feet
per mile, a drainage area of nine square miles, and a pH value of 7.9  Poff and
Threinen, 1966!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman   1973!. Groundwater quality
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The surficial geology of Threemile Creek Wetland is characterized by
g'Iaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.
Glacial lake deposits are extensive throughout the Wisconsin shore of Lake
Michigan.



information, including total solids, inorganic constituents, and nutrients, 1s
available for select deep well sites in Kewaunee County  Holt and Skinner,
1973!. However, the literature search provided no site-specific data
pertaining to water 1eve1 influences, groundwater drainage patterns and runoff,
water quality, depth, or seasonal changes in this wetland.

C 1 1m ate

The closest weather station providing climatic data for Threemi le Creek
Wetland is located in Kewaunee, Wisconsin. In 1975, the average monthly
temperature was 44.9 F. The average annual precipitation is 27.50 inches, with
a mean monthly precipitation of 1.25 inches in January and 2s32 inches in July
based on the normal period from 1941-1970. The growing season is approximately
six and a half months long, with the 1ast killing frost �8 F! 1n 1975 occurring
on April 21 and the f1rst killing frost on November 14  Nationa1 Ocean1c and
Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Threem1le Creek
Wetland  U.S.G.S. quadrangle map, Algoma, Wisconsin, 1960!.

LM 192BIOTIC SETTING

The literature search yielded no site-specific 1nformation pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Threemile Creek Wetland.

FJsh

A search of the literature provided no site-specific information
pertaining to major species, species composit1on, spawning and hatching areas,
seasonal locations and abundance, 1ife histor1es, recreational and commercial
use, or food sources of the fish populations in Threemile Creek Wetland.

Invertebrates

Re t11es and Am hibians

The northern 1eopar d frog  gang ~iiensI has been recorded in Pierce
Township  Vogt, 1978!. Appendix C-9 conta1ns general information on reptiles
and amphibi ans of Lake Section 9, but. care should be exercised in the
interpretation of the relevance of these studies to Threemile Creek Wetland.
The literature search yielded no site-specific information pertain1ng to major
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The literature search produced no site-specific data pertaining to spec1es
composition, seasonal d1stribution and abundance, density and product1vity,
food sources, or relationship to water levels of the invertebrates present in
Threemile Creek Wetland.



species, seasonal distr ibution and abundance, density, recreationa1 and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Threemile Creek Wetland as
Cl ass I wildlife habitat, "most desirable" f' or songb1rds and waterfowl,
"desirable" for ruffed grouse  gonasa umbel lus! and shore birds, and of
"supplemental" value for pheasants!Tasianus colchicus!  Thompson et al.,
1976 j.

Appendix 0-21 contains information on wet1and birds. General studies on
Lake Section 9 related to Threem1le Creek Wetland are included, but care should
be exercised in the 1nterpretation of the relevance of these studies to this
wetland. The literature search provided no site-specific 1nformation
pertaining ta major species, seasonal distribution and abundance, density and
productivity, reer eationa1 and commerc1a1 use, life histories, food sources, or
relationship to water levels of the birds utilizing Threem11e Creek Wetland.

Mamma]s

Threemile Creek Wetland has been classified as supplemental habitat for
squirrel and white-tailed deer  Odocoileus vir ini anus!  Thompson et alee 1976;

p

The 11terature search provided no site-specific data pertaining to
seasonal distr ibution and abundance, density and productivity, recreational and
coneercial use, life histories, food sources, or relationsh1p to water levels of
the matrmals 1nhabiting Threemile Creek Wetland.

Endan ered S ecies

No plants or animals appearing on the federa1 or state lists of endangered
or threatened species  U.S. Fish and Wildlife Serv1ce, 1977; Hine, et al., 1975!
were documented in Threemile Creek Wetland by the literature search. However, a
narrow raptor migration corridor along the shoreline of Lake Section 9 1s
regularly used by the per egrine falcon  Falco ere rinus! and the bald eagle
 Hali aeetus leucoce halusj, both on the federa 1st; the Cooper's hawk
 ~Acc»ter coo erii and the red sho-u! der ed hawk  lluteo 1 i neatus, both
threatened in isconsin; and the harrier   ;ircus ~caneus!, wh>ch has state watch
status.

Health

The available informat1on 1s not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as "most desirable" habitat for
songbir ds and waterfowl, " desirable" for ruffed grouse and shore birds and of
"supplemental" value for pheasant, squirrel and white-tailed deer.
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Threemile Creek Wetland is located in Pierce Township of Kewaunee County,
Wisconsin. Kewaunee County is sparsely popul ated and has a density of 58
persons per square mile. Table 9-20 indicates that Kewaunee County experienced
slow population growth between 1970 and 1975, but Pierce Township experienced
rapid populati on growth during the same time period. Population estimates for
1990 indicate that Kewaunee County may maintain its slow growth trend.

Table 9-20. Population Data for the Vicinity of Threemile Creek Wetland

Estimated Projected
Popul a<i on

1970-1975 1990

Estimated
Population

1975

Kewaunee County
Pierce Township

20,138
794

21,5703.0
10 ' 3

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Threemile Creek Wetland is primarily rural open space, with
a few residences located just within the wetland boundary in the northeast
portion of the wetland. The 50-acre Threemile Creek Tag Alder State Natural
Area is located within the wetland. A primary high~ay crosses Threemile Creek
and separates the wetland from Lake Michigan. Access roads cr oss the wetland
 U. S.G.S. quadrangl e map, Al goma, Wi scons in, 1960; Wi sconsin Department of
Natural Resources, Sci ent if i c Areas Preservation Counc i l, 1976! . The area
surrounding the wetland is predominantly in agricultural open space uses. There
is some residential development in the area, inc'luding a trailer park just south
of the wetland  Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!. The wetland is under private ownership  Bay-Lake Regional
Planning Commission, 2ersonai coasaonicacionj.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Threemile Creek Wetland.
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Because the wetland includes a state Natural Area and little residential
growth is present in the immediate vicinity of the wetland, development
pressures should be considered minimal.



Nineral Ener and Forest Resources

Threemile Creek Wetland is part of a small wooded area  U.S.G.S. quadrangle
map, Algoma, Wisconsin, 1960!, but it was not determined through the literature
search whether the area is used for wood production. There are no known oil,
gas, or coal resources present in the wetland.

Public Utilities and Facil~ties

No public utilities are situated within 0.5 mile of Threemile Creek Wet1and
 U.S.G.S. quadrangle map, Algoma, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Threemile Creek Wetland
 Wisconsin Division of Environmental Protection, 1971!. No site-specific
information was located through the literature search pertaining ta non-point
sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Threemile Creek Wetland
 Wisconsin, Historic Preservation Divis~on, un ublished!, but the Wisconsin
Inventory of Archaeology indicates that three archaeo ogical sites  KE 86, 118,
419! are present in the vicinity. Information regarding the specific site
locations as wel1 as field findings and interpretations can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division,

bl h d!.
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A modern soil survey is being prepared for Kewaunee County by the Soil
Conservation Service. The field work for the soil survey has been completed,
but the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, personal coaaaunicationI.
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Although Threemile Creek Wetland is within an area underlain by N~agara
limestone  Hotchki ss and Stei dtmann, 1914 !, there are no quarrying operations
in the vicinity of the wetland  Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and clay are present withi n the wetland, but have little potential
for contain~ng commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976 !. There are no acti ve sand and gravel or clay operati ons in the
vicinity  Ostrom, 1970!.
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LAKE SECTION 10

INTRODUCTION

Lake Section 10 extends from the Kewaunee County-Door County border along
Lake Michigan to the Kewaunee County-Brown County border along the eastern shore
of Green Bay. The lake section includes the eastern and western shorelines of
Door Peninsula, as well as a series of islands situated near the northern tip of
the peninsula. The topography of Door Peninsula is generally flat along the
shoreline. Inland topography is gently rolling to flat along the eastern
portion of the peninsula; the western portion is generally rolling, with
elevations ranging ta 830 feet abave sea level. The predominant shore types
along Door Peninsula are erodible and non-erodible low plains. Erodible and
non-erodible low bluffs and low sand dunes are also present  Great Lakes Basin
Commission, 1975!.

Figures 10-1 and 10-2 shows the approximate location of the 63 coastal
wetlands in Lake Section 10. Latitude, longitude, acreage, and classification
for each of these wetlands are presented in Table 10-1. The majority of the
wet1ands in Lake Section 10 have elevations ranging between 580 and 590 feet
above sea level  lake level to ten feet above the approximate mean elevation of
Lake Michigan!, and these wetlands are probably lake-influenced. Approximately
two-thirds of the wetlands in Lake Section 10 are Lacustrine Systems.
Palustrine and Riverine wetlands are also present.

Information related to the physiographic and cultural features of the 63
wetlands is summarized in the individual wetland narratives presented in this
chapter. Published sources lack site-specific information on the biotic
characteristics of many of these wetlands. However, site-specific information
is available for Baileys Harbor-Ephraim Swamp, Toft Point Wetland, North Bay
Wet1and, Rowleys Bay Wetland Complex, Liberty Grove Township Wetland 41, and
Washington Island Wetland Complex. In addition, virtually all of the wet lands
in Lake Section 10 have been c1assified by the Wisconsin Department of Natural
Resources i n terms of their value as fish and wildlife habitat.
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Figure 10-1. Lake Section 10 - Sturgeon Hay Area
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Figure 10-2. Lake Section 10 � North Door County Area
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Table 10-l. Location, Acreage, and Classification of Wetlands
in Lake Section 10

Latitude Longitude ACreage Classification
Wetland Number Wetland

ROCKY POINT WETLAND COMPLEX
Rocky Point Wetland
Sturqeon Bay Township Wet'land
Sturgeon Bay Canal Wetland

87 20'10"
87 20'10"
87 20'20"

44O46'50
44 47'20"
44'48'20"

690
640
60

193
194
9295

87'27'40"44 50 10 420Lilly Bay Wetland

WHITEFISH BAY WETLAND COMPLEX
Whitefish Bay Wetland
'Whitefish Bay Creek Wetland

87'13'10"
87'12'50"

44'54130"
44'55'10"197

198

22
130

87'll'30"44 57'30"Jacksonport Area Wetland

KANGAROO LAKE AREA WETLAHD COMP'LEX
Kangaroo Lake Area Wetland tl
Kangaroo Lake Area Wetland «Z

~5'00'50"
45'01'30"200

201

87'09'20"
78'08'10"

160
3

87 06 20"

87'05'10"

45'06'10"

45 04'00"

5050Baileys Harbor-Ephraim Swamp

Toft Point Wetland

202
L ~ P,R

L,P100
203

CANA ISLAND AREA WETLAND COMPLEX
Cana Island Area Wetland tl
Cana ISland Area Wetland «2

204
205

87'03'00"
87'03'20"

45'05'40"
45'06'10"

20
60

87'04'00"North Bay Wetland 45'09'40" 2150
206

L,P

ROW!.EYS BAY 'WETLAND COMPLEX
Rowleys Bay Wetland tl
Rowleys Bay Wetland «2

87 02'20"
87 01'GD"

P.R
P

4S 13'30"
45'14'DQ"

250
290207

208
86'45'50"

860451 SDII

86'59'2D"

45'13'30"

45'14 40

45'15'20"

Liberty Grove Township lfetland «I

Liberty Grove Township Wetland «2

Europe Bay Wetland

209
20

210
40

211

EUROPE LAKE WETLAND COMPLEX
Europe Lake WetlanJ «I
Europe Lake Wetland «2

86 58'20"
86 58'40"

45 16 50
45o17'00212

213

2
80

45'18'40"

45'1 9'40"

Plum Island 'Wetland

Detroit Island Wetland

214
86'59'30"

86'55'20v

20

215
30

87'07 10

87'03'00"

45'l7'20"

45'l7'00'

Gills Rock Wetland

Garret Bay Wetland

226

227

ELLISDN BAY WETLAND COMPLEX
Ellison Bay Wetland «1
Ellison Bay Wetland «2

87'04'30"
87'05'10"

45 15'30"
45'15'10"228

229

CHAMBERS ISLAND WETLAND COMPLEX
Chambers Is'land Wetland tl
Chambers Island Wetland t2

87'21'50"
87'20'30"

45 11'50"
45412'60"230

231
87'07'00"45DII'30" 60

232 Sister 8 iy Wetland

-continued-

-682-

216
217
218
219
220
221
222
223
224
225

WASHLNGTON ISLAHD WETLAND COMPLEX
Jackson Harbor Wetland tl
Jackson Harbor wetland «2
South Point Wetland tl
South Point Wetland «2
Detroit HarbOr Wetland «1
Detroit Harbor 'Wetland «2
Weat HarbOr Area Wetland tl
West Harbor Area Wetland t2
Coffee 5~amp
Coffee 5~amp Area 'Wetland

45'24'30"
45'24'00"
45'ZD'30"
4S'2D'20"
45'21'20"
45 21 00
45'22'00"
45a22 20
45024 F 1011
45o24'30"

86'51'10"
86'50'50"
86 53'ZO"
86'53'30"
86'55'30"
86'56'00"
86.56 50-
86'57'00"
86'53'20"
86'53'00"

6 4 2 3
20
50
4 'I

165
15

P P P
P P
I.,P
P P
l.
L



Lacitude Longitude Acreage ClassificationWetland Number Wetland

233

234 80

Z35

236

45'00'20»
44 59'50»
44'59'30»

67'20'20»
87 20'50"
87'21'10"

237
238
239

130
140

2

44'57'00»Egg Harbor Township Wetland240 87'22'30" 130

44»51<40» 87'28'10" 120245 Sand Bay Area 'Wetland

44'51'00"
44 51'10"
44 51'40"

246
247
248

87 29'20'
87 29'50"
87 30'10"

10
40
20

44'52'20"

44 51'10"

87 31'00"

87 32'00»

249 Snake Island wetland

Rileys Point Wetland

10

250 P,L30

44'49'40»
44 49'20»

87'32'20»
87'33'20»

251
252

310
5

253 R,P70

254 30

255

aP palustrine
L 1 acus tri ne
R riverine
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241
242
243
244

Table 10-1.  CanC,1Llded!

Tennison Bay Wetland

Juddvi lie Bay Wetland

Egg Harbor Wetland

Leroys Point Wetland

HORSESHOE POINT WETLAHO COMPLEX
Horseshoe Point Wetland
Monument Point Wetland al
Monument Point Wetland 42

SAWYER HARBOR WETLAND COMPLEX
Sawyer Harbor Wetland rrl
Sawyer Harbor Wetland 62
Sawyer Harbor Wetland 63
Sawyer Harbor Wetland «4

SANO BAY 'WETLAND COHPLEX
Sand Bay Wetland fl
Sand Bay Wetland f2
Sand Bay Wetland a3

LITTLE STURGEON BAY WETLARO COMPLEX
Little Sturgeon Bay 'Wetland fl
Little Sturgeon Bay Wetland 62

Keyes Creek Wetland

Henderson Point wetland

Gardner Township Wetland fl

45'10'00'

45 04'10"

45'02'40"

45'07'00"

44'53'30»
44'53'00»
44'53'50"
44 52'40"

44'49'SO"

44 50'50»

44'50'40"

67 13'50"

87'16'40"

87'18'10"

87'19'10

87'26'20"
87»26'30»
87 26'30»
87 26'30»

87'34'20"

87'33'30"

87'35'20"



ROCKY POINT WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 193-195

The Rocky Point Wetland Complex is located in Door County, Wisconsin, 2.5
miles southeast of the City af Sturgeon Bay. The wetland complex is comprised
of Rocky Point Wetland, Sturgeon Bay Township Wetland, and Sturgeon Bay Canal
Wetland, which are situated near the eastern shoreline of Door Peninsula just
south of the Sturgeon Bay Canal. Rocky Point Wetland and Sturgeon Bay Township
Wetland lie 400 feet and 1,000 feet, respectively, from the Lake Michigan shore
line. Sturgeon Bay Canal Wetland 1 i es adj acent to the canal  U. S.G. S.
quadr ang le map, Sturgeon Bay, Wi sconsin, 1960!, which cuts thr ough Door
Peninsula and connects Green Bay  on the west side of the peninsula! ta Lake
Michigan, Door Peninsula extends about 85 miles into Lake Michigan, and the
canal is located approximately 12 miles north of the Kewaunee County-Door County
line. The Lake Michigan shoreline in this area exhibits typical beach ridge
physiography, and the wetlands lie south of and behind the coastal beach ridges
in wooded lowland sites close to one another. Rocky Point Wetland is a
Palustrine System and Sturgeon Bay Township Wetland and Sturgeon Bay Canal
Wetland are Lacustrine Systems.

The wetlands of the Rocky Point Wetland Complex have elevations ranging
from 580 to 610 feet above sea level. Rocky Point Wetland has a total relief of
10 feet and elevations ranging from 600 to 610 feet above sea level, 20 to 30
feet above the mean elevation of Lake Michigan. Sturgeon Bay Township Wetland
has a total relief of 15 feet., and elevations ranging from 585 to 600 feet above
sea level. Sturgeon Bay Canal Wetland has only slight relief and elevations
ranging from lake level �80 feet! to 585 feet above sea level. The topography
inland of the wetland complex is gently rolling to flat.

The three wetlands are located on an erodible low plain  Gr eat Lakes Basin
Commission, 1975!, adjacent to the Sturgeon Hay gap. This gap, which crosses
Door Peninsula, represents the preglacial course of the Menominee R~ver. The
preglacial river valley was deepened by glacial sculpture and submerged beneath
the waters of Lake Michigan  Martin, 1965!.

Beach development is occurring an the southern side of the south breakwall
located at the eastern end of the canal. This beach development indicates that
littoral current here is moving northward.

The surfi cial geology of the wetlands of the Rocky Point Wetland Complex is
characterized by glaciolacustrine deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.
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Soi 1 s

The soil type in the Rocky Point Wetland Complex is Peat. Peat soil is
very poorly drained and consists of organic material derived from sedges, reeds,
wood, and mosses  Whitson et al., 1919!.

~Hrdro~lo g

There are no streams flowing through any af the wetlands in the Rocky Point
Wetland Complex. However, Sturgeon Bay Canal Wetland is adjacent to Sturgeon
Bay Canal and to an inlet off the canal  U,S.G.S. quadrangle map, Sturgeon Bay,
Wisconsin, 1960!.

Bottom sediments from the Sturgeon Bay Canal directly above Sturgeon Bay
Canal Wetland were found to be heavily polluted following sample collections by
the Federal Water Pollution Control Administration in 1969  U.S. Army Corps of
Engineers, 1974!. A pollution investigation survey by the Wisconsin Department
of Natural Resources also indicates that the canal is polluted, since no
intolerant organisms, such as mayflies, are present  Wisconsin Division of
Environmental Protection, 1971!. The water quality of Sturgeon Bay Canal may
affect Sturgeon Bay Canal Wetland.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available for select deep well sites in Door County  Holt and
Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in any of the wetlands of the Rocky Point Wetland
Complex.

Climate

The closest weather station providing climatic data for the Rocky Point
Wetland Complex is located in Sturgeon Bay, Wisconsin. In 1975, the average
monthly temperature was 45.3 F, the average daily low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precipitation is
29.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in Juiy based on the normal period from 1941-1970. The growing
season is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of the Rocky Point
Wetland Complex  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!.
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of the Rocky Po~nt Wetland
Complex.

Fish

A search of the literature prov1ded no s1te-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histor1es, recreational and commercial
use, or food sources of the fish populations in the Rocky Point Wetland Complex.

Invertebrates

The literature search produced no site-specific data pertaining to species
compos1tion, seasonal distribution and abundance, density and product1vity,
food sources, or relationship to water levels of the invertebrates present in
the Rocky Point Wet1a id Complex.

Re tiles and Am hibians

The literature search yielded no site-specific information pertaining to
major species, seasonal d1stribution and abundance, density, recreat1onal and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in the Rocky Point Wetland Complex.

Appendix D-22 contains general informat1on on wetland b1rds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to this wetland complex.

The liter ature search provided no site-specific information pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the birds utilizing the Rocky Point Wetland Complex.
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Avif gun a

The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
habitat study of the coastal zone, has des1gnated Rocky Po1nt Wetland as Class I
wildlife habitat, "most desirable for "songbirds and ruffed grouse  Bonasa
umbellus!. This wetland has supplemental value for pheasant  Phas>anus
~co chi cus]. The study designates Sturgeon Bay Township Wetland as ~ass
hah>tat and Sturgeon Bay Canal Wetland as Class III habitat, with supplemental
value for pheasant  Thompson et al em 1976!.



Mammals

Rocky Point Wetland has been classif1ed as most desirable habitat for
squirrels and white-ta1led deer  Odocoileus vir ini anus!. Sturgeon 8ay
Township Wetland has been class1fied as most desirab e habitat for white-tailed
deer, as desirable habitat for squirrels, and as supplemental habitat for
muskrat  Ondatra zibethicus!  Thompson et al., 1976; Wisconsin Department of
II III . IT

A survey of the mammals of the Green Bay Islands  Long, 1978! provides some
general information which may be useful in characterizing the wetlands of Door
County, Wisconsin  Append1x E-S!.

The literature search provided no site-specific data pertaining to
seasonal distr ibution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals 1nhabiting the Rocky Point Wetland Complex, or to major species in
Sturgeon Bay Canal Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened spec1es  U.S. Service, 1978; Hine, et al., 1975! were documented
in the Rocky Po1nt Wetland Complex by the literature search.

Health

The available informat1on is not sufficient to allow an evaluation of the

environmental quality of this wetland.

LN 193-195CULTURAL SETTING

The three wetlands of the Rocky Point Wetland Complex are located in Clay
Banks and Sturgeon Bay Townships of Door County, Wisconsin. The county is
sparsely populated and has a density of 41 persons per square mile. Table 10-2
1ndicates that the county and both townsh1ps experienced a rapid rate of
population growth between 1970 and 1975. Projections for 1990 indicate that
Door County is expected to experience a slow rate of population decl1ne in the
future.
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Table 10-2. Popu'Iation Data for the Yicinity of the Rocky Point
Wetland Complex

Estimated Estimated Prospected
Population Popul at>ion

1975 1970-1975 1990

Door County
Clay Banks Township
Sturgeon Bay Township

11.8
22.9
10.8

22,469
424

6,776

20,940

b U.S. Bureau of the Census �977!
W1sconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of the wetlands in the Rocky Point Wetland Complex.

Mineral Ener and Forest Resources

Although the wetlands of the Rocky Point Wetland Complex are within an area
underlain by Niagara l1mestone  Hotchkiss and Steidtmann, 1914!, there are no
quarries in the v~cinity  Qstrom, 1970!. Glaciolacustrine depos1t.s of sand,
silt, and clay are present within the wetlands, but have little potential for
containing commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976; Ostrom, 1970!. There are numerous sand and gravel pits inland
from the wetland complex, but none of' these pits are act1ve  Ostrom, 1970!.
There are no known oil, gas, or coal resources present 1n the wetlands.

The wetlands are situated with1n a large, wooded area  U.S.G.S. quadrangle
map, Sturgeon Bay, Wisconsin, 1960!, but it was not determined through the
literature search whether this area is used for wood production.
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Land use within the wetlands of the Rocky Point Wetland Complex is rural
open space. The area surrounding the wetlands is pr1marily agr icultural open
space, with scattered areas of shoreline residential development. Several man-
made special features are present in the vic1nity of the three wetlands. Rocky
Point Wetland is crossed by an access road, and a gravel pit lies to the south of
the wetland. Secondary highways cross Sturgeon Bay Township Wetland; an access
road lies to the west. A navigation light for Sturgeon Bay Canal and access
roads are located adjacent to Sturgeon Bay Canal Wetland  U.S.G.S. quadrangle
map, Sturgeon Bay, Wisconsin, 1960; W1sconsin Coastal Zone Management
Development Program aerial photograph, 1975!. The wetlands are under private
ownership  Schinkten, 1975!. No information r elated to development pressures
for the three wetlands was identified through the literature search.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of any of the wetlands in the
Rocky Point Wetland Complex  IJ.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin,
1960!.

Pollution Sources

There are no NPDES permit holders adjacent to the three wetlands, but the
Sturgeon Bay Sewage Treatment Plant and Wisconsin Foods, inc., have been
identified as problem dischargers in the Sturgeon Bay area  Wisconsin Division
of Environmental Protection, 1971!. The impact af these dischargers on Sturgeon
Bay Canal Wetland is unknown.

Historical and Archaeolo ical Features

The Hamlet of Hornspier, located near Rocky Point Wetland, is a vanished
comnunity that derived its livelihood from waterfront commerce. The site is now
a grassy area along the coast. The Sturgeon Bay Cana'I Coast Guard Station,
located near Sturgeon Bay Canal Wetland, is a large, 24-story building with an
intersecting gable roof  Wisconsin Historic Preservation Division, 1978!. No
known' historical sites exist within 500 feet of Sturgeon Bay Township Wetland
 Wisconsin Historic Preservation Divisian, 1977!.

The Wisconsin Inventory of Archaealogy indicates that two archaealogical
sites  DR ¹6, ¹37 ! are present i n the vicinity of Rocky Point Wetland. Na known
archaeological resources exist in the Sturgeon Bay Canal Wetland; one
archaeological site  DR ¹82! is present in the vicinity of Sturgeon Bay Township
Wetland. Information regarding the specific site locations and field findings
and interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.

LM 193-195RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The field work for the soil survey has been completed,
but the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, !sersonai consnonicati on!.
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LILLY BAY WETLAND

PHYSIOGRAPHIC SETTING LM 196

Lilly Bay Wetland is located in Door County, approximately 0.1 mile from
the Lake Michigan shoreline and three miles east of the c1ty of Sturgeon Bay,
Wiscons1n. The Sturgeon Bay Canal, which cuts through Door Peninsul a and
connects Green Bay to Lake Michigan, is situated approximately two miles
southwest of the wetland. Lilly Bay Wetland is a Riverine System occupy1ng a
low, wooded site. Portage Point is a headland area located roughly one mile
south of the wetland. The shoreline between the wetland and Portage Point
represents a break in the coastal beach ri dges lying to the south and the north
 U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!.

The total relief of Lilly Bay Wetland is 30 feet. Elevations of the
wetland range fram 590 to 620 feet above sea levei, 10 to 40 feet above the
approximate mean elevation of Lake Michigan. The surrounding landscape varies
from gently rol ling to flat. The Great Lakes Basin Comnission �975! has
described the shoreline near the wetland as an erodible low plain.

Surficial Geolo

The surficial geology of Lilly Bay Wetland is characterized by
glaciolacustrine depos1ts of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Lilly Bay Wetland is Peat. Peat soil 1s poorly drained
and consists of organ1c material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.

H ~droop y

An unnamed continuous stream orginates in Lilly Bay Wetland and flows into
Lake Mich1gan. The elevation of the stream is 620 feet at its source and 590
feet as it leaves the wetland  U.S.G.S. quadrangle map, Stur geon Bay,
Wisconsin, 1960!. The stream has a dra1nage area of two square miles and a
total length of 1.1 miles. Water qual1ty data, which may reflect conditions in
Lilly Bay Wetland, are available for this stream. The pH value 1s 7.5 and
alkalinity  CaC03! is 229 milligrams per liter  Poff and Threinen, 1965!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inor ganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
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The literature search provided no site-specific information pertaining to
water level influences, groundwater drainage patterns and runoff, depth, or
seasonal changes in Lilly Bay Wetland.

C 1 imate

The closest weather station providing climatic data for Lilly Bay Wetland
is located in Sturgeon Bay, Wisconsin. In 1975, the average monthly temperature
was 45.3 F, the averse daily low for January was 14.9 F and the average daily
high in July was 81.5 F. The average annual precipitation is 29.89 inches, with
a mean monthly precipitation of 1.54 inches in January and 3.32 inches in July
based on the normal period from 1941-1970. The growing season is approximately
six and a half months long, with the 1ast killing frost �8 F! in 1975 occurring
on April 21 and the first killing frost on November 14  National Oceanic and
Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Lilly Bay Wetland
 U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!.

LH 196BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Lilly Bay Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Li lly Bay Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Lilly Bay Wetland.

Re tiles and Am hibians

The 1iterature search yielded no site-specific ',nformation pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Lilly Bay Wetland.
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Avif auna

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised 1n the interpretation of the relevance
of these data to Lilly Bay Wet,land.

The literature search provided no site-specific 1nformat1on pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the birds util1zing Lilly Bay Wetlandw

Marrmals

Lilly Bay Wetland has
tailed deer  Odocoileus i

of Natural Resources, open

been classified as most desirable habitat for white-
r inian s! and as supplemental hab1tat for squirrels

Thompson et al., 1976; Wisconsin Department

A survey of the marshals of the Green Bay Island  Long, 1978! provides some
general information wh1ch may be useful in characterizing the wetlands of Door
County, Wiscons1n  Appendix E-5!.

The literature search provided no site-spec1fic data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or r elationsh1p to water levels of
the mammals inhabiting Lilly Hay Wetland.

Endan er ed S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Lilly Bay Wetland by the literature search.

Health

The available infor mat1on 1s not sufficient to allow an evaluat1on of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process waste-water in the
vicinity of the wetland and this may have some effect on its health.
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The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
habitat study of the coastal zone, has designated Lilly Hay Wetland as Class I
wildlife habitat, "most desirable" for ruffed grouse  Bonasa umbel lus! and
WaterfOW1. The Wetland haS "Supplementaln Value far gu11S a~So te~rnS an ShOre
birds  Thompson et al., 1976!. The Sturgeon Bay Lake Natura! Area is contiguous
to the southern border of Lilly Hay Wetland and may include a portion of it.
This natural area has value as an education site and as an "ecological zone" and
may be considered as a State Scientific Area in the future  Wisconsin Scientific
Areas Preservation Council, 1976!.
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Lilly Bay Wetland is located in Sevastopol Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-3 indicates that both the county and the township
experienced rapid population growth between 1970 and 1975. Population
estimates f' or 1990 indicate that Door County may show a slow population decrease
in the future.

Table 10-3. Population Data for the Vicinity of Lilly Bay Wetland

Projected
Population

1990

Estimated

1970-1975

Estimated
Population

1975

20,94011. 8
16.8

Door County
Sevastopol Township

22,469
2,375

b U-S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Lilly Bay Wetland.

Mineral Ener and Forest Resources

Although Lilly Bay Wetland is within an area underlain by Niagara limestone
 Hotchkiss and Steidtmann, 1914!, there are no quarrying operations in the
vicinity of the wetland  Ostrom, 1970!. Gl aciolacustrine deposits of sand,
silt, and clay are present in the wetland, but have little potential for
containing commercial deposits of sand and gravel  Buckley, 1901; Hadl ey and
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Land use within Lilly Bay Wetland is rural open space. The area
surrounding the wetland is characterized by agricultur al and other rural open
space uses, with residential development along the shoreline and scattered
through the inland area  Wisconsin Coastal Zone Management Development Program
aeri al photograph, 1975!. The wetland is under private ownership  Schinkten,
1975!. The primarily agricultural nature of this area suggests that this
wetland may be subject to low to moderate development pressure.



Pelham, 1976; Ostrom, 1970!. There are numerous sand and gravel pits in the
vicin1ty of the wetland, but none of these pits are active  Ostrom, 1970!.
There are no known oil, gas, or coal resources present in the wetland.

Lilly Bay Wetland lies within a wooded ar ea, and s1zeabIe wooded areas lie
to the south, west, and northwest of' the wetland  U.S.G.S. quadrangle map,
Sturgeon Bay, Wisconsin, 1960!. It was not determ1ned through the literature
search whether these areas are used for wood production.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Lilly Bay Wetland
 U.S.G.S. quadrangle map, Stur geon Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to L1lly Bay Wetland. However,
numerous dairy and orchard operators 1n the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-po1nt sources a problem throughout the county  Wisconsin
Divis1on of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

LM 196RESEARCH PRO JECTS

A modern so 1 1 survey 1 s being prepared for Door County by the Soi 1
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet ava1l able  J.C. Hytry, Wisconsin State
Conservationist, personal coaanunicationI.
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No known histor1cal sites exist within 500 feet of Lilly Bay Wetland
 Wisconsin Historic Preservation Division, 1977!, but the Wiscons1n Inventory
of Archaeology indicates that two archaeological sites  DR IIF69, 4101! are
present in the vicinity of the wetland. information regarding the specific site
locations as well as field fi ndings and interpretati ons can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division, 1977!.



WHITEFISH BAY WETLAND COMPLEX

LM 197-198PHYSIOGRAPHIC SETTING

The Whitefish Bay Wetland Complex, comprised of Whitefish Bay Wetland and
Whitefish Bay Creek Wetland, is located in Door County, Wisconsin, 0.2 mile from
the Lake Michigan shoreline and approximately 7.0 miles northeast of the city of
Sturgeon Bay. The wetlands are situated on the eastern side of Door Peninsula,
less than ten miles north of the Sturgeon Bay Canal  U.S.G.S. quadrangle map,
Jacksonport, Wisconsin, 1960!.

Whitefish Bay Creek Wetland is a Lower Perennial Riverine System. It lies
on either side of' Whitefish Bay Creek, which drains Clark Lake roughly 0.5 mile
inland, Clark Lake was a bay of Lake Michigan at one time; however, the action
of waves and currents has built a bar of gravel and sand across the mouth of the
indentation, converting the bay into a lake  Martin, 1965!. Whitefish Hay Creek
Wetland is low and wooded.

Whitefish Bay Wetland is a slightly elevated and wooded Palustrine System
 U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!. The portion of the
Lake Michigan shoreline in which the wetlands are situated has a sand beach
approximately 75 feet wide. Sand dunes, 12 to 15 feet above lake level,
parallel the shoreline  Wisconsin Division of Environmental Protection, 1971!.
These wetlands are included in a single wetland complex because they are located
behind the coastal sand dunes in close proximity to one another.

Whitefish Bay Wetland has a total relief of less than 3 feet, and its
elevations range from approximately 596 to 599 feet above sea level   16 to 19
feet above the approximate mean elevation of Lake Michigan!. Whitefish Bay
Creek Wetland has a total relief of 6 feet, with elevations ranging from
approximately 584 to 590 feet above sea level. The wetlands occupy a relatively
low area in close proximity to Whitefish Hay Creek, which cuts through well-
developed open and stabilized sand dunes and high quality beach. Moist forests
cover the steep sand dunes in the area  Wisconsin Scientific Areas Preservation
Council, 1976!.

The surficial geology of Whitefish Bay Wetland and Whitefish Bay Creek
Wetland is characterized by glaciolacustrine deposits of sand, silt, and clay.
These lake sediments include associated deltas, sand dunes, and organic
depo s i ts  H ad 1 ey and Pelham, 1976 ! .



Soils

The soil type in Whitefish Bay Wetland Complex is Peat. Peat soil is
poorly drained and consists of organic material derived from sedges, reeds,
wood, and mosses  Whitson et al., 1919!.

~Hidr oslo y

There are no streams flowing through Whitefish Bay Wetland, but Whitefish
Bay Creek flows through the southern part of Whitefish Bay Creek Wetland. No
significant elevational change occurs in the creek as it flows through the
wetland  U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!. Hydrologic
informati on on Whitefish Bay Creek, taken in 1965, is reported in Table 10-4.
The water quality information may reflect conditions in the southern portion of
Whitefish Bay Creek Wetland.

Table 10-4. Hydrological Data for Whitefish Bay Creek
Sampled in 1965

Gradient
ft./mi.!

A ka inity
CaCO m /1

Drainage area
 s .mi.

Length
ml .

78 2057.3

Poff and Threinen, 1965

The literature search provided no site-specific information pertaining to
water level influences, groundwater drainage patterns and runoff, depth, or
seasonal changes in Whitefish Bay Wetland and Whitefish Bay Creek Wetland.

Cl imate

The closest weather station providing c'Iimatic data for the Whitefish Bay
Wetland Complex is located in Sturgeon Bay, Wisconsin. In 1975, the average
monthly temperature was 45.3 F, the average daily low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precipitation is
29.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring an April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975 !.
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Generalized groundwater information for the Wisconsin port~on of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.



S ecial Features

No natural special features are found in the vicinity of the Whitefish Bay
Wetland Complex  U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!.

Ligi 197-198BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Whitefish Bay Wetland and
Whitefish Bay Creek Wetland.

Fish

Northern pike  Esox lucius! inhabit Whitefish Bay Creek during spring and
presumably uti!ise S brt~eish Bay Creek Wetland for spawning  Wisconsin
Department of Natural Resources, 1965!. However, a search of the literature
provided no site-specific information pertaining to major species, species
composition, spawning and hatching areas, seasonal locations and abundance,
life histories, recreational and commercial use, ar food sources of the fish
populations in Whitefish Bay Wetland and Whitefish Bay Creek Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
compos i ti on, seasonal di str i buti on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Whitefish Bay Wetland and Whitefish Bay Creek Wetland.

Re tiles and Am hibians

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in the Whitefish Bay Wetland Complex.

Avi f auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Whitefish Bay Wetland as Class
I wildlife habitat, "most desirable" for songbirds and ruffed grouse  Bonasa
umbel lus!  Thompson et al., 1976!. Nud Lake and its surrounding 600 ac~res o
wooded swamp lie one mile to the south of Whitefish Bay Wetland. The Mud Lake
Area receives significant use by waterfowl  Poff and Threinen, 1965!. The fish
and wildlife habitat study also designates Whitefish Bay Creek Wetland as Class
I wildlife habitat, "most desirable" f' or songbirds and ruffed grouse  Thompson
et al., 1976!. Clark Lake, located near the northern edge of Whitefish Bay
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Creek Wetland, is a 864-acre body of water used extensively by waterfowl in the
fall. It constitutes an important waterfowl hunting area  Poff and Threinen,
1965!.

Jackson �927! reports that mallards  Anas lat rh nchos! and red-breasted
mergansers  ~Her us serrator! bred on Clark Lake in 9 and that a pair of
common loons were observed there in the same year. Spotted sandpipers  Actitus
macularia! were plentiful, and a rare black-billed cuckoo  ~Cocc zus
er thro tha1mus! was also observed. Nighthawks  Chordeiles minor! and purple
martins ro ne subis! were very comnone capturing insects over the lake and
wetland area.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to these two wetlands.

The literature search provided no site-specific information pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the birds utilizing the Whitefish Bay Wetland Complex.

Mammals

Both wetlands of the Whitefish Bay Wetland Complex have been classified as
most desirable habitat for squirrels and white-tailed deer  Odocoileus

1916: i i 9 t fN
open fi1e report!.

Snowshoe hare  ~Le us americanus!, eastern cottontail  S 1 '1
f1 eridanus!, squirrels, red fox ~Yu es ~vul es!, r accoon  ~Proc on 1
white-tailed deer have been observed on Whitefish Bay Creek Wetland~Wisconsin
Department of Natura1 Resources, 1977!. A survey of the mammals of the Green
Bay Island  Long, 1978! provides some general information which may be useful ir!
characterizing the wet'Iands of Door County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water leve1s of
the manuals inhabiting the two wetlands comprising Whitefish Bay Wetland
Complex.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hir!e, et a1., 1975!
were documented in the Whitefish Bay 'Wetland Complex by the literature search.

Health

The available information is not sufficient to aflow an evaluation of the
envir onmental qual ity of these wetl ands. However, the Wisconsin Department of
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Natural Resources has designated them as Class I ~ildlife habitat. Numerous
dairy and orchard operators dispose of pr ocess waste-water in the vicinity of
the wetland and this may have some effect on its health.

CULTURAL SETTING LN 197-198

Whitefish Bay Wetland and Whitefish Bay Creek Wetland are located in
Sevastopol Township of Door County, Wisconsin. The county is sparsely populated
and has a density of 41 persons per square mile. Table 10-5 indicates that both
the county and the township experienced rapid population growth between 1970 and
1975. Population estimates for 1990 indicate that Door County may show a slow
population decrease in the future.

Table 10-5. Population Data for the Yicinity of the Whitefish Bay
Wetland Complex

Estimated
Population

1975

Estimated

1970-1975

Projected
Popu1ation

1990

Door County
Sevastopol Township

11.8
16.8

22,469
2,375

20,940

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi
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Land use within Whitefish Bay Wetland and Whitefish Bay Creek Wetland is
rural open space. The area surrounding the wetlands is characterized by a
mixture of agricultural and other rural open space uses, with residential
development along the shoreline. A secondary road crosses Whitefish Bay Creek
Wetland and another secondary road lies adjacent to Whitefish Bay Wetland. Two
bridges cross Whitefish Bay Creek near the wetlands, and several gravel pits are
located in the vicinity  U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960;
Wisconsin Coastal Zone Management Development Program aerial photograph, 1975!.
The extreme eastern portion of Whitefish Bay Creek Wetland and the northern
portion of Whitefish Bay Wetland are located within Whitefish Dunes State Park
which is owned by the Wisconsin Department of Natural Resources. The remainder
of the land in these wetlands is under private ownership  Schinkten, 1975;
Wisconsin State Planning Office, 1974!.



The portion of the wetlands s1tuated within Whitefish Dunes State Park is
assumed to be under minimal development pressures. Development pressures on the
remaining port1ons of the wetlands may be greater owing to the1r proximity to
the park.

Recreation

Wh1tefish Bay Wetland and Whitefish Bay Creek Wetland lie partially within
the western porti on of Whitefish Dunes State Park. Recreat1onal activities in
the park are oriented toward the dunes area and the Lake Michigan beach. Major
activities include shore fishing, switrlriing, hiking, and nature study of the dune
area. No recreational development is planned for the wetland area  Wisconsin
Bureau of Parks and Recreation, 1977!.

Mineral Ener and Forest Resources

Although Whitefish Bay Wetland and Whitefish Bay Creek Wetland are within
an area under lain by Niagara limestone, there are no quar ry1ng operations 1n the
v1cinity of the wetlands  Hotchkiss and Steidtmann, 1914; Ostrom, 1970!.
Gl aciolacustrine deposits of sand, silt, and clay are present in the wetlands,
but have little potential for containing commercial deposits of sand and gravel
 Buckley, 1901; Hadley and Pelham, 1976; Ostrom, 1970!. There are numerous sand
and gravel p1ts in close proximity to the wetland, but none of these pits are
active  Ostrom, 1970!. There are no known oil, gas, or coal resour ces present
in the wetlands.

Whitefish Bay Wetland and Whitefish Bay Creek Wetland lie within a wooded
area that extends, with only a few interruptions, along the Lake Michigan
shore11ne in the vicinity of the wetlands  U.S.G.S. quadrangle map,
Jacksonport, Wiscons1n, 1960!. It was not determined through the literature
search whether this area is used for wood production.

Public Utilities and Facilities

There are no public uti 1 1ties within 0.5 mile of Whitefish Bay Wetland and
Whitefish Bay Creek Wetland  U.S.G.S. quadrangle map, Jacksonport, Wisconsin,
1960!.

Pollution Sources

There are no NPDES permit holders adjacent to the wetlands of the Whitefish
Bay Wetland Complex. However, numerous dairy and orchard operators in the
county dispose of process wastewaters by spreading them on the ground. The
shallow soils of Door County, which over lie creviced limestone bedrock, make
groundwater contam1nation from both point and non-po1nt sources a problem
throughout the county  Wisconsin Division of Environmental Protection, 1971!.

H1storical and Archaeolo 1cal Features

No known historical sites exist within 500 feet of Wh1tefish Bay Wetland
and Whitefish Bay Creek Wetland  Wisconsin Historic Preservation D1vision,
1977!, but the Wisconsin Inventory of Archaeology 1ndicates that one
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A modern soil survey is being prepared for Ooor County by the Soil
Conservation Service. The fieldwork for the soiI survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 cossnonication!.
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archaeological site  OR ¹100! is present in the vicinity of Whitefish Hay
Wetland; two archaeological sites  OR ¹28, ¹29j are present in the vicinity of
Whitefish Hay Creek Wetland. Information regarding the specific site locations
as well as field findings and interpretations can be obtained from the Wisconsin
Historical Society  Wisconsin Historic Preservation Oivision, 1977!.



JACKSONPORT AREA WETLAND

PHYSIOGRAPHIC SETT! NG LM 199

Jacksonport Area Wetland is located on the eastern side of Door Peninsula
in Door County, W1sconsin, 11 miles northeast of the city of Sturgeon Bay. The
wetland is a Palustrine System; it 11es 0 1 mile from the Lake Michigan
shoreline, approximately one mile north of Clark Lake, and occupies a low,
wooded site  U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!. Clark
Lake was a bay of I.ake Mich1gan at one time, but the action af waves and currents
has built a bar of gravel and sand across the mouth af the indentation,
converting the bay into a lake  Martin, 1965!.

Jacksonport Area Wetland has very little relief. Its elevation is just
below 600 feet above sea level, 20 feet above the approximate mean elevation of
Lake Michigan. The wetland lies 1n a small depression on a low coastal plain
that 1ncludes Clark Lake. The topography inland from the wetland 1s gently
rolling, with wetlands and depressions scattered throughout the upland. The
shoreline in this area has been described by the Great Lakes Basin Commission
�975! as a non-erod1bl e low plain.

Surficial Geolo

The surfic1al geology of Jacksonport Area Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and or ganic deposits  Hadley and Pelham, 1976!.

Soils

The so11 type in Jacksonport Area Wetland is Peat, which is a poorly
drained soil consisting of organic material derived from sedges, reeds, wood,
and mosses  Whitson et al., 1919!.

There are no streams flowing through Jacksonpor t Area Wetland  U.S.G.S.
quadrangle map, Jacksonport, W1sconsin, 1960!. Gener alized groundwater
information for the Wiscons1n porti on of the Lake Michigan shore 1s available in
Skinner and Borman �973!. Groundwater quality information, includ1ng total
solids, inorgan1c constituents, and nutrients, is ava11able for select deep
well s1tes in Door County  Holt and Sk1nner, 1973!. However, the liter ature
search yielded no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, depth, or seasonal changes in the
wetland.
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Cl im ate

The closest weather station providing climatic data for Jacksonport Area
Wetland is located i~ Sturgeon Bay, Wisconsin. In 1975, the average monthly
temperature was 45a3 F, the average daily low for January was 14.9 F and the
average daily h1gh in July was 81.5 F. The average annual precipitation is
29 .89 inches, with a mean monthly precipitati on of 1.54 inches in January and
3.32 inches 1n July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on ApriI 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the v1c1nity of Jacksonport Area
Wetland  U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!.

EN 199BIOTIC SETTING

The liter ature search yielded no site-specific informat1on pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Jacksonport Area Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, speci es composi ti on, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and conmercial
use, or food sources of the fish populat1ons in Jacksonport Area Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Jacksonport Area Wetland.

Re tiles and Am hibians

The b1oe-spotted sa'lamander  ~Amb stoma laterale! was collected between
1971 and 1975 in dacksonport Township, in which this wetland and several
interior wetl ands are located  Vagt, Wisconsin Department of Natural Resources,
n blished!. The species breeds in small vernal ponds and may use Jacksonport

d.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.
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Avif auna

The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
habitat study of the coastal zone, has designated Jacksonport Area Wetland as
Class I wildlife habitat, "most desirable" for ruffed grouse  Bonasa umbellus!.
The wetland has "supplemental" value for waterfowl IThompson et a~97 l.
Jacksonport Area Wetland lies near Cl ark Lake, a 864-acre body of water
important for waterfowl and for hunting  Poff and Threinen, 1965!. Appendix
D-22 contains general i nformati on on wetland birds of Lake Section 10, but care
should be exercised in the interpretat1on of the relevance of these data to
Jacksonport Area Wetland.

The literature search provided no site-specific 1nformation pertaining to
major spec1es, seasonal distribut1on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the birds utilizing this wetland.

M alnii a 1 s

Jacksonport Area Wetland has been classified as most desirable habitat for
white-tailed deer  Odocoileus vir inianus!, as desirable habitat for squirrels,

9 ~hb I I I I p
ldld: Ill »l 99 «Pll IR ~i II.
the marrmal s of the Green Bay Isl ands  Long, 1978! pr ov ides some general
information wh1ch may be useful in characteriz~ng the wetlands of Door County,
Wisconsin  Append1x E-5!.

The literature search provided no site-specific data pertaining to
seasonal distr ibution and abundance, density and productivity, recreational and
commerc1al use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Jacksonport Area Wetlandw

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et, al., 1975!
were documented in Jacksonport Area Wetland by the literature search.

Health

The available informati on is not suffic1ent to allow an evaluation of the
environmental qua11ty of this wetland. However, the W1sconsin Department of
Natural Resources has designated this wetland as Class I wi ld11fe habitat.
Numerous dairy and orchard operators dispose of' process waste-water in the
vic1nity of the wetland and this may have some effect on its health.
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Jacksonport Area Wetland is located in Jacksonport Township of Door
County, Wisconsin. Door County is sparsely populated and has a density of 41
persons per square mile. Table 10-6 indicates that Door County experienced
rapid population growth between 1970 and 1975, while Jacksonport Township
reported a moderate decline during the same time period. Population projections
for 1990 indicate that Door County may show a s1ow population decline in the
future.

Table 10-6. Population Data for the Yicinity of Jacksonport
Area Wetland

Estimated Estimated
Population

1975' 1970-1975'

Projected
Population

1990

Door County
Jacksonport Township

11. 8
-4. 2

22,469
622

20,940

b U ~ S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Owner shi

Land use within Jacksonport Area Wetland is rural open space. The
surrounding area is characterized by a mixture of agricultural and other rural
open space uses with some shoreline residential development. A secondary road,
access roads, and gravel pits are located in the v~cinity of the wetland
 U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975!. The wetland is under
private ownership  Schinkten, 1975!.

The rural nature of the wetland area, combined with the declining
population of Jacksonport Township, suggests that this wetland may be subject to
low development pressures.

Recreation
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There are no known state or federal recreational faci1ities in the vicinity
of Jacksonport Area Wetland.



Mineral Ener and Forest Resources

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Jacksonport Area Wetland
 U.S.G.S. quadrangle map, Jacksonport, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Jacksonport Area Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Jacksonpor t Area Wetland
 Wisconsin Historic Preservation Division, 1977!, but the Wisconsin Inventory
of Archaeology indicates that one archaeological site  DR 41! is present in the
v~cinity of Jacksonport Area Wetland. Information regarding the specific site
location as well as field findings and interpretations can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division, 1977!.

LM 199RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 consnonication!.
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Although Jacksonport Area Wetland is within an area underlain by Niagara
limestone, there are no quarrying operations in the vicinity of the wetland
 Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and clay are present in the wetland but have Iittle potential for
containing commercial deposits of sand and gravel  Buck ley, 1901; Hadley and
Pelham, 1976; Ostrom, 1970!. There are numerous sand and gravel pits in the
surrounding area, but none af these pits are active  Ostrom, 1970!. There are
no known oil, gas, or coal resources present in the wetland. Jacksonport Area
Wetland lies within a wooded area that extends, with only a few interruptions,
along the Lake Michigan shoreline in the vicinity of the wetland  U.S.G.S.
quadrangle map, Jacksonport, Wisconsin, 1960!, but it was not determined
thr ough the literature search whether this area is used for wood production.



KANGAROO LAKE AREA WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 200-201

Kangaroo Lake Area Wetland ¹1 has a total relief of fess than 10 feet, and
its elevations range from roughly 582 to 590 feet above sea level, 2 to 10 feet
above the approximate mean level of Lake Michigan. Kangaroo Lake Area Wetland
¹2 has very slight relief. Its elevation is 585 feet above sea level. Kangaroo
I ake Area Wetland ¹1 is located between two beach ridges, and Kangaroo Lake Area
Wetland ¹2 lies in a gently sloping, low area. The topography upIand of the
wetland is gently rolling with wetlands and depressions scattered throughout
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. The portion of the Lake
Michigan shoreline near the wetlands has been described by the Great Lakes Basin
Commission �975! as an area of low sand dunes, less than 30 feet high.

The surficial geology of Kangaroo Lake Area Wetlands ¹1 and ¹2 is
characterized by glaci ol acustri ne deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.
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The Kangaroo I ake Area Wetland Complex, comprised of Kangaroo Lake Area
Wetlands ¹1 and ¹2, is situated near Kangaroo Lake on the eastern side of Door
Peninsula in Door County, Wisconsin. The wetlands lie three miles south of the
town af Baileys Harbor, Wisconsin, approximately 0.1 mile from the Lake Michigan
shoreline. Kangaroo Lake Area Wetland ¹1 is located between two fines of
coastal sand dunes which separate Kangaroo Lake and Lake Michigan. Kangaroo
Lake was a bay of Lake Michigan at one time, but the action of waves and currents
has formed a bar of gravel and sand across the mouth of the indentation, forming
the lake  Martin, 1965!. Kangaroo Lake Area Wetland ¹2 is located east of
Kangaroo Lake on a gentle slope. Both of the wetlands are Lacustrine Systems;
they occupy low, wooded sites  U.S.G.S. quadrangle map, Sister Bay, Wisconsin,
1960!.



Soil s

The soil type for Kangaroo Lake Area Wetlands ¹I and ¹2 is Peat, which is a
poorly drained soil consisting of organic material derived from sedges, reeds,
wood, and mosses  Whitson et al ~, 1919!.

Table 10-7. Hydrological Data for Heines Creek Sampled in 1962

A ka inity
CaCO m /1

radient
 ft.hami.!

Length
 mi.}

rainage area
 s .mi.!

1998.17.82.9

Poff and Threinen, 1965

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided no site-specific information pertaining to
water level influences, groundwater drainage patterns and runoff, depth, or
seasonal changes in Kangaroo Lake Area Wetlands ¹1 and ¹2.

Climate

The closest weather station providing climatic data for the Kangaroo Lake
Area Wetl and Complex is located in Sturgeon Bay, Wisconsin. In 1975, the
ave-.~ge monthly temperature was 45.3 F, the average daily low for January was
14.9 F and the average daily high in July was 81.5 F. The average annual
precipitation is 29,89 inches, with a mean monthly precipitation of 1.54 inches
in January and 3.32 inches in July based on the normal period from 1941-1910.
The growing season is approximately six and a half months long, with the last
killing frost �8 F! in 1975 occurring on April 21 and the first killing frost
on November 14  National Oceanic and Atmospheric, Administration, 1975!.
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Heines Creek flows through the northeastern portion of Kangaroo Lake Area
Wetland ¹I. The creek drains Kangaroo Lake and has a stream bed of marl and sand
 Poff and Threinen, 1965!. Heines Creek has a change in elevation of less than
10 feet as it flows through the wetland  U.S.G.S. quadrangle map, Sister Bay,
Wisconsin, 1960!. Hydrologic data for Heines Creek are reported in l able 10-7.
The water quality data were gathered in 1962 and may reflect conditions in
Kangaroo Lake Area Wetland ¹1.



S ecial Features

No natural specia1 features are found in the vicinity of the Kangaroo Lake
Area Wetland Complex {U.S.G.S. quadrangle map, Sister Bay, Wisconsine 1960!.

LM 200-201BIOTIC SETTING

The literature search yielded no s1te-specific information pertaining to
major species composition and distr1bution, density and productivity, or
relationship to water levels of the vegetation of Kangaroo Lake Area Wetlands ¹1
and ¹2.

Fish

Major fish species present in Kangaroo Lake inc'Iude northern pike {Esox
lucius!, wal/eye  Stizostedion vitreum!, 1argemouth bass  Mi t
~sa moides!, and unidentified panfish  Wisconsin Department o a u
Resources, 1965!. These species may utilize Kangaroo Lake Area Wet1ands ¹1 and
¹2.

A search of the literature provided no site-spec1fic information
pertaining to species compos1tion, spawning and hatching areas, seasonal
locat1ons and abundance, life histories, recreat1ona1 and commercial use, or
food sources of the fish populations in Kangaroo Lake Area Wetlands ¹1 and ¹2.

Invertebrates

The 1iterature search produced no site-spec1fic data pertaining to species
composit1on, seasonal d1stribution and abundance, density and productivity,
food sources, or relationship to water levels of the 1nvertebrates present in
Kangaroo Lake Area Wetlands ¹1 and $2.

Re tiles and Am hibi ans

The blue-spotted salamander  ~Amb stoma laterale! was col'lected between
1971 and 1979 in Jacksonport Township, in whichhhangaroo Lake Area Wetlands 41
and $2 and several interior wetlands are located {Vogt, 1978!. The species
breeds in sma11 ver na1 ponds and may use these wetlands. However, the
literature search provided no published, s1te-specifi c information pertaining
to major species, seasonal distribution and abundance, density, recreational
and commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amph1bians in Kangaroo Lake Area Wetlands ¹1 and ¹2.

Avif auna

The Wisconsin Department of Natural Resources, in its f'ish and w11dlife
habitat study of the coastal zone, has designated Kangaroo Lake Area Wetland ¹1
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as Class I wildlife habitat, "most desirable" for ruffed grouse  Bonasa
umbellus!  Thompson et al., 1976!. The wetland adjoins the southern end of
Kangaroo Lake. Waterfowl use this lake and Kangaroo Lake Area Wetland 41 for
nesting and resting  Poff and Threinen, 1965!. Kangaroo Lake Area Wetland P2
was not included in the study. Although this wetland lies less than one mile
from Kangaroo Lake, its small size and its location between a gravel pit and a
dirt road probably limit its use by waterfowl. A black tern  Chlidonias ni ra!

y 1 f I «d f g R. h
population of this colony has been estimated at 15 to 20 pairs  Scharf et al.,
1977!.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Kangaroo Lake Area Wetlands 41 and t2.

The literature search provided no site-specific information pertaining to
seasonal distribution and abundance, density and producti vity, recreational and
comercial use, life histories, food sources, or relationship to water levels of
the birds utilizing these wetlands.

Mammals

Kangaroo Lake Area Wetland 41 has been classified as most desirable habitat
for white-tailed deer  Odocoileus vir inianus!  Thompson et al., 1976;
Ill 1 gf f fled . f 11 I. A f I
mamals of the Green Bay Islands  Long, 1978! provides some gener al information
which may be useful in characterizing the wetlands of Door County, Wisconsin
 Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the Kangaroo Lake Area Wetland Complex, or to major
species present in Kangaroo Lake Area Wetland $2.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Kangaroo Lake Area Wetland Complex by the literature
sear ch.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated Kangaroo Lake Area Wetland 0'1 as Class I
wildlife habitat. Numerous dairy and orchard operators dispose of process
waste-water in the vicinity of the wetland and this may have some effect on its
.health.
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Table 10-8. Population Data for the Vicinity of Kangaroo Lake Area
Wetlands ¹1 and ¹2

Estimated
Population

1975

Estimated

1970-1975

Projected
Population

1990

Door County
Jacksonport Township

11.8
-4.2

22,469
622

20,940

a U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Kangaroo Lake Area Wetlands ¹1 and ¹2 is rural open space.
The surrounding area is primarily a mixture of agricultural and other rural open
space uses, with residential development along the shorelines of both Lake
Michigan and Kangaroo Lake  Wisconsin Coastal 2one Management Development
Program aerial photograph, 1975!. The wetlands are under private ownership
 Schinkten, 1975!, and their proximity to Kangaroo I ake and Lake Michigan
suggests that they may be subject to recreational development pressures.

Recreati on

There are no known state or federal recreational facilities in the vicinity
of Kangaroo Lake Area Wetlands ¹1 and ¹2.

Mineral Ener and Forest Resources

Although Kangaroo Lake Area Wetlands ¹1 and ¹2 are within an area underlain
by Niagara limestone, there are no quarrying operations within the vicinity of
the wetlands  Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine
deposits of sand, silt, and clay are present in the wetlands, but have little
potential for containing commercial deposits of sand and gravel  Buckley, 1901;
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Kangaroo Lake Ar ea Wetlands ¹1 and ¹2 are located in Jacksonport Township
of Door County, Wisconsin. The county is sparsely populated and has a density
of 41 persons per square mile. Table 10-8 indicates that Door County
experienced rapid population growth between 1970 and 1975, while Jacksonport
Township reported a moderate decline during the same time period. Population
projections for 1990 indicate that Door County may show a slow population
decline in the future.



Hadley and PeIham, 1976; Ostrom, 1970!. There are numerous sand and gravel pits
in the vicinity of the wetlands, but none of these pits are active  Ostrome
1970!. There are no known oil, gas, or coal resources present in the wetlands.

Kangaroo Lake Area Wetlands ¹1 and ¹2 lie within a wooded area that,
extends, with only a few interrupt1ons, along the Lake Michigan shoreline in the
vicinity of the wetlands  U.S.G.S. quadrang'Ie map, Sister Bay, Wisconsin,
1960!. It was not determined through the literature search whether this area is
used for wood production.

Pub 1 i c Uti 1 1 t i es and F ac i 1 i t i es

There are no public ut1lities within 0.5 mile of Kangaroo Lake Area
Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPOES permit holders adjacent to Kangaroo Lake Area Wetlands
¹1 and ¹2. However, numerous dairy and orchard operators in the county dispose
of process wastewaters by spreading them on the ground. The shallow soils of
Ooor County, which overlie crev1ced limestone bedrock, make groundwater
contamination from both point and non-point sources a problem throughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within SOO feet of Kangaroo Lake Area
Wetlands ¹1 and ¹2, nor are there any known archaeological sites in the
vicinity. However, the area has not been systematically surveyed by a
professional archaeologist  Wisconsin Historic Preservation D1vision, 1977!.

LN 200-201RESEARCH PROJECTS
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservatton1st, personal conmunscation!,



BAILEYS HARBOR-EPHRAIM SWAMP

PHYSIOGRAPHIC SETTING LM 202

Baileys Harbor-Ephraim Swamp is located in Door County, Wisconsin, near
the northern tip of Door Peninsula. The wetland lies 0.3 mile north of the town
of Baileys Harbor and extends northwestward ta a point approximately one mile
south of the vi11age af Ephraim. The wetland is adj acent to the Lake Michigan
shoreline at Baileys Harbor, Moonlight Bay, and North Bay on the eastern side of
the peninsula and to Green Bay at Eagle Harbor on the western side of the
peninsula  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Baileys Harbor Swamp and Ephraim Swamp merge to form a wetland corridor
which almost completely bisects the upper extent of Door Peninsula. The
southern portion of the wetland lies adjacent to Baileys Harbor; this area
consists of parallel, abandoned beach ridges and swales of farmer Lake Michigan
levels. Some of these swales are wet and open, while others are forested with
swamp conifers  Germain et al., 1977!. Bai leys Harbor-Ephraim Swamp is a low,
almost completely wooded, Lacustrine and Riverine System.

The surficial geology of Baileys Harbor-Ephraim Swamp is characterized by
glaciolacustri ne deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type for Baileys Harbor-Ephraim Swamp is Peat, which is a poorly
drained soil consisting of organic materia1 derived from sedges, reeds, wood,
and mosses  Whitson et al., 1919!.
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Baileys Harbor-Ephraim Swamp is a large wetland area, and total relief is
approximately 40 feet; wetland elevations range from 580 to 620 feet abave sea
level, lake level to 40 feet above lake level. The southern portion of the
wetland is separated fram Bai leys Harbor by a line of coastal beach ridges. The
topagraphy surrounding the wetland is gently rolling to flat. A high bluff line
paralleling the western shoreline of Door Peninsula is i nterrupted by this low
wetland area at Eagle Harbor. The landscape generally tends to slope downward
east of the bluff line. The Great Lakes Basin Carrlrissian �975! describes the
east shoreline of this portion of Door Peninsula as a non-erodible low plain,
and the west shoreline as an erodible 1ow plain.



~Hdro~lo y

Ephraim Creek is a low gradient creek which originates in Ephraim Swamp and
flows to Eagle Harbor in Green Bay. This stream is approximately 1.5 miles
long. Reiboldt Creek, which has a moderate gradient, drains the wetland
adjacent to Mud Lake as it flows from Nud Lake to Noonlight Bay. There are also
two unnamed streams of continuous flow located in Baileys Swamp. One stream
originates in the western part of Baileys Swamp and flows into Mud Lake. The
other unnamed stream flows into Mud Lake from a point north of the lake  Poff
and Threinen, 1965!.

There are several ponds and lakes in Baileys Harbor Swamp. These include
Pluff Pond, Pickerel Pond, and Mud Lake as well as several unnamed ponds in the
southern portion of Baileys Harbor Swamp. Pluff Pond is a small, springfed
wilderness lake located in the northern portion of Baileys Swamp. The water of
this pond is clear and stays cold throughout the summer  Poff and Threinen,
1965!. Pickerel Pond is located in the southern portion of the wetland, within
an area called Voecks Marsh. Pickerel Pond is a bay mouth bar pond which drains
into Lake Michigan  Wisconsin Scientific Areas Preservation Council, 1972!.
Mud Lake is fed by two streams, several springs, and the natural drainage of the
surrounding Haileys Harbor Swamp. This shallow � feet! drainage lake has a
mar 1 bottom.

Haileys Swamp is influenced by the per iodic natural fluctuations in Lake
Nichigan. The groundwater levels of this area also f1uctuate. The major effect
of these periodic fluctuations on Baileys Harbor Swamp is to reduce the value of
the timber in the wetland  Wisconsin Scientific Areas Preservation Counci1,
1975!.

Baileys Harbor Swamp and Ephraim Swamp have separate surface drainage
systems. This distincti on occurs near the point where Ephraim Creek begins
 T31N, R27E, Sec. 25!.

The southern portion of Baileys Harbor Swamp  the area surrounding
Pickerel Pond! is called Voecks Marsh. The maximum depth of Voecks Marsh is two
feet; however, the water depth of Baileys Harbor Swamp is dependent on
fluctuations in Lake Michigan and on local recharge from rainfall. Limited
water quality data is available for Yoecks Marsh, which was sampled in 1962. At
that time, the pH value was 7.6 and the alkalinity was 126 parts per million
 Poff and Threinen, 1965!. Additional water quality data for the surface waters
of Haileys Harbor-Ephraim Swamp are presented in Table 10-9.
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Table 10-9. Hydrological Data far Bailegs Harbor-Ephraim Swamp
Sampled in 1962

A 1 kal inity
 CaC03!

Dr ainage Length Gradient
area  sq.mi.!  mi.!  ft./mi.! pHStr earn/1 ake

2.0
5.0
6.1

256  mg/1!7.0 2.7 13.7 7.6

Poff and Threinen, 1965

Groundwater quality data were taken in 1972 from a deep well site located
in T30N, R28E, Sec. 8. The pH value was 7.4 and the hardness was 280.0
milli grams per liter. Dissolved solids and sodium concentrations were 273.0 and
6.7 milligrams per liter, respectively  Holt and Skinner, 1973!. These data may
reflect groundwater conditions beneath Baileys Harbor Swamp.

The literature search yielded no site-specific information pertaining to
groundwater drainage patterns and runoff, or seasona1 changes in Baileys
Harbor-Ephr aim Swamp.

Climate

The closest weather station providing climatic data for Baileys Harbor-
Ephraim Swamp is located on Washington Island, Wisconsin. In 1975, the average
monthly temperature was 43.6 F, the average daily low for January was 13.8 I= and
the average daily high in July was 78.9 F. The average annual precipitation is
29.03 inches, with a mean monthly precipitation of 2.00 inches in January and
1.66 inches in July based on the normal period from 1941-1970. The growing
season is approximateIy six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

Bay mouth bars are located at Baileys Harbor and Moonlight Bay  U.S.G.S.
quadrangle map, Sister Bay, Wisconsin, 1960!.
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Mud Lake
Pluff Pond
Ephraim Creek
Reiboldt Creek
T30N, R28E, Sec. 3

 unnamed stream!
T31N, R28E, Sec. 33

 unnamed stream!

155.0
.5

3.0
12.0
4.0

1.4

~ 1
1..5
1.0
2.8

8.5
7.3
7.9
7.9
7.6

181  ppm!
255  ppm!
215  mg/1!
170  mg/1!
220  mg/1!
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Information regarding major species composit1on and d1stribution for the
Ridges Sanctuary, which comprises a smail part of the wetland at Baiiey's
Harbor, is provided by Fuller �950! and the M11waukee Public Museum  ]977,
1978!.

The Ridges Sanctuary, a 736.5-acre, privately owned nature preserve,
consists of swales and sand ridges, remnants of former Lake Michigan shorelines.
The flora of Ridges Sanctuary is highly diverse owing to diversity of hab1tat
offered by wetland depressions between dry sand ri dges, cool micro-c11mate
provided by winds from Lake Michigan which favors aboreal forest flora, and
excellent preservation of this natural area.
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Variability in wetland vegetation of swales is largely dependent on water
level and age. Swales which contain water throughout most of the year are
characterized by a sedge meadow-bog type of vegetation dominated by sedges with

P f 'dp' I~f« i!.'"p' f
are pitcher plants  Sarracenia ~~our r~urea, tamarack  Larix 1 aycina!, white cedar
 ~Thu'a occidentalis!, and many species of orchids. PTants ouusha low open water

d t ill ld  C 1 1 1 !. P 1 1 y
varie atum!, and bladderwort  Iltr~>cu aria ~vu aria!. In more mature swa es
where ecayed organic material is prominent, vegetation is composed of lowland
trees, and shrubs such as swamp alder  Ainus sp.!, dogwood  Coy nus sp.!, white
cedar, quaking aspen  Po ulus tremuloi~es, black ash  Fraxinus ~ni ra!, and
pp 1 p  B 1 Bur I. A lp v �«u p
occurs at Ridg~es anctuary. In this wetland type, cedar and other trees form a
dense overstory allowing little light penetration. Lack of incident light at
ground level, coupled with nearly sterile soil, results in a lack of plant
growth in the cedar swamp understory; small shrubs and f orbs are sparse or
missing entirely. Of the conifers occurring in Wisconsin all but two, the red
cedar  ~Juni eros vir iniana! and jack pine  pinus banksiana!, occur in the
Ridges Sanctuary. 0 the 45 spec1es of orchids occurring in Wisconsin, at least
30 are found in Door County, with 25 native species thriving in a 40-acre tract
in Ridges Sanctuary. Additionally, many species of the heath family  Ericaceae!
thrive in the cool boreal microclimate of the Ridges. Finally, ma~ny p ants
which are rare or of only local occurrence in Wisconsin are frequently found in
the Ridges Sanctuary.



Table 10-10. Flora of Baileys Harbor 8oga

Native conifers occurrin at the Rid es Sanctuar

balsam fir
common juniper
prostrate juniper
tamarack
wh1te spruce
black spruce

red pine
white pine
American yew
arborvitae
hemlock

Orchids rowin in the vicinit of Baile s Harbor

members of the heath famil occurrin abundantl at The Rid es

Plants that are rare or local in man arts of Wisconsin but fre uent at The Rid es
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arethusa
grass pink
calypso
spotted coralroot
striped coralroot
early coralroot
pi nk moccasin flower
ram's-head lady' s-slipper
large yellow lady' s-slipper
showy lady' s-slipper
g1ant rattlesnake plantain
dwarf rattlesnake plantain
intermediate rattlesnake plantain

bog-rosemary
bearberry
leather-leaf

pipsissewa
creeping snowberry
trailing arbutus
wintergreen
huck 1 eberry
pale laurel

dwarf mistletoe
cl intoni a
bastard toad-flax
goldthread
bunchberry
round-leaved sundew
smaller fringed gen ian
spurred genti an
shrubby St. John' s-wort
dwarf lake iris

tall white bog orchid
tall leafy green orchid
blunt-leaved orchid
large round-leaved orchid
smaller purple fringed orch1d
long-bracted orchid
heart-leaved twayblade
white adder's-mouth orchid

rose pogonia
nodding lady' s-tresses
slender lady' s-tresses
hooded lady' s-tresses

labrador tea
Indiana pipe
pine drops
pink-flowered shinleaf
shinleaf
one-sided shinleaf
green-flowered shinleaf
velvet-leaved blueberry
small cranberry

brook lobeli a
buckbean
partridge-berry
yellow pond lily
one-flowered broomrape
gay-wings
si lverweed
marsh f i ve-f i nger
dwarf Canadian primrose
pitcher plant



meadow spikemass
northern spikemoss
Canadian buffalo-berry

beach pea
midland lily
woad lily
twi nfl ower

Fuller �950!, based on Sicker �934!

Fish

The possibility of lake-run fish species exists in this wetland  W1sconsin
Department of Natural Resources, 1965!, but a search of the 11terature prov1ded
no site-specific information pertain1ng to major species, species compositian,
spawning and hatching areas, seasonal locat1ans and abundance, life histories,
recreational and corlnercial use, or food sources of the fish populations in
Bail eys Harbor -Ephr ain Swamp.

Invertebrates

Information on the compositi on and relative abundance of the invertebrate
fauna of' this wetland is available from the files of the Wisconsin Department af
Natural Resources  l970!. The oligochaetes, tendipedids  Diptera!, and
amphipads have been the major species collected at the sample sites, and these
organisms can probably st~ 11 be found in this wetland.

The 11terature search provided no site-specific data pertaining to
seasonal d1stribution, density and productivity, major food sources, or
relationship to water levels for the invertebrates present in Baileys Harbor-
Ephraim Swamp.

Re tiles and Am hibians

There are eight species of amphib1ans reported fram the Ridges Sanctuary,
located in the southern part of Baileys Harbor-Ephra1m Swamp. These are the
blue-spotted salamander  ~Amb stoma laterale!, spotted salamander  Amb stoma
macul atum! red-backed salamander  Pl ethodon cinereus!, American toad Bufo
amer~canus!, northern spring peeper~~a c ~crucis er !, gray tree frog~

p g ~II ~i~ 1 I i Ill.
are also seven species of reptiles: the snapping turtle
!, mid'land painted turt'le  ~Chr sem s icta ~mar inata!,

northern water snake  Natrix s. si edon!, eastern garter snake hamno his s.
sirtalis!, northern red-bdeTied snake Storeria o. occi itomaculata, eastern
ilk fL i ~i! « f k ~E1

 Ridges Sanctuary, 1977

In Mud Lake, located in the central part af the wetland, turtles are
abundant; snapp1ng turtles and painted turtles have been 1dentified  Wisconsin
Department of Natural Resaurces, 1969, 1970!. Green frogs  Rang clamitans! and
northern leopard frogs have a'Iso been observed. Spr ing peepers werreo rserved at
Moonlight Bay, i!i the eastern part of the wetland.
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Pickerel Pond, which is very shallow, is used by both mallards and American
coats  Fulica amer1cana!. Two old duck hunters' blinds on the shore attest to
the pond's use for hunt1ng {Wisconsin Scientific Areas Preservation Council
files!. The Pickerel Pond area is class1fied as a Natural Area � 2 by the
Wisconsin Scientif1c Areas Preservation Council �976!. This designation means
that the area has educational and ecological value.

Kama 1 s

Fourteen species of manmals  Table 10-11! have been reported from Ridges
Sanctuary, located in the southern part of Bailey's Harbor-Ephraim Swamp.
Snowshoe hare  Le us amer icanus!, coyote {Can1s 1 atrans!, raccoon  Proc on

~ ikw i,d li � ildd~ol
have been observed on the central portion of this wetland at hlud Lake wildlife
Area  W1sconsin Scientif1c Areas Preservation Council, open file report, 1974;
Wisconsin Department of Natural Resources, open file reports, 1975 and
undated!. White-tailed deer and snowshoe hare are hunted on portions of this
wetland  Wisconsin Department of Natural Resources, open file report!, and
trapping of beaver, muskrat, and mink is permitted.

Table 10-11. Mammal Species of Ridges Sanctuary

ommon nameommon name

A survey of the mammals of the Green Bay Islands  Long, 1978! provides some
general information which may be useful in characteriz~ng the wetlands of Door
County, Wisconsin  Appendix E-5!.

The literature search prov1ded no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, life histor1es,
food sources, or relationship to water levels of the mammals inhab1t1ng Baileys
Harbor-Ephraim Swamp.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endanger ed
or threatened species  U.S. Fish and Wild life Service, 1978; H1ne et al., 1975!
were documented in Baileys Harbor-Ephraim Swamp by the literature search.
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short-tailed shrew
eastern cottontail
snowshoe hare
red squirrel
deer mouse

white-footed mouse
Gapper's red-backed mouse

porcupine
coyote
red fox
raccoon

weasel
mink

white-tailed deer



Health

The available information is not sufficient ta allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as CIass I wildlife habitat.
Numerous dairy and orchard operators dispose of process waste-water in the
vicinity of the wetland and this may have some effect on its health.

LIUI 202CULTURAL SETTING

Baileys Harbor-Ephraim Swamp is located in Baileys Harbor Township of Door
County, Wisconsin. The county is sparsely populated and has a density of 43.
persons per square miIe. Table 10-12 indicates that both the county and the
township experienced rapid population. growth between 1970 and 1975. Population
projections for 1990 indicate that Door County may experience a slow population
decline in the future.

Table 10-12. Population Data for the Vicinity of Bai 1 eys Harbor-
Ephraim Swamp

Estimated Prospected
Populai'ion

1970-1975 1990

E st imated
Population

1975

20,94011.8
11.7

22,469
687

Door County
8 a i 1 eys Harbor Towns hi p

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Baileys Harbor-Ephraim Swamp is primarily rural open
space, with some of the eastern portion of the wetland in agricultural uses.
There are a few shoreline residences within the wetland, primarily in the
Moonlight Bay area. The surrounding land is largely in agricultural use, with
with residential and commercial development near the southeastern,
northeastern, and northwestern portions of the wetland  the towns of Baileys
Harbor, North Bay, and Ephraim, respectively!. The wetland is crossed by
secondary highways and light-duty access roads, as well as a series of foot
trails. Several gravel pits are located in the wetland or close by. The
Ephraim-Fish Creek airport is located to the west of the wetland, south of Eagle
Harbor  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!.
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The State of Wisconsin owns approximately 1,800 acres within the wetland in
the vicinity of Mud Lake, 1,060 acres of which were designated in 1975 as a
state scientific area. The remainder of these holdings constitutes the Mud Lake
Wildlife Area. The Regents oi the University of W~scons~n own about 235 acres
which front on the southern portion of' Moonlight Bay, and Door County owns a
small parcel of land, used as a county park, in the extreme southwest corner of
the wetland. The remainder of the wetland is under private ownership; notable
is the Ridges Sanctuary, an area of 708 acres to the south of the state holdings
that is owned by a private foundation and designated as a state scientific area
 Schinkten, 1975; Wisconsin State Planning Office, 1974!.

Owing to the extent of public holdings and the relatively scattered
residential development in the wetland area, development pressures are likely
to be low.

Recreati on

The Ridges Sanctuary provides an excellent opportunity for nature study,
with well-planned nature trails and guided tours drawing over 30,000 visitors
annually  Germain et al., 1,977!. Mud Lake State Scientific Area received an
estimated 33 visitors for recreational purposes in 1977  Younkman, 1978!. The
Mud Lake Wildlife Area receives its primary recreational use from hunti ng.
Other uses include trapping, snowmobiling, limited cross-country skiing,
fishing, and canoeing. The wildlife area is considered to afford high quality,
low density recreational use  Dan Olson, Wisconsin Department of Natural
Resources, ~ersana1 communication!.

Mineral Ener and Forest Resources

Although Barleys Harbor Ephraim Swamp is within an area underlain by
Niagara limestone, there are no quarrying operations within the vicinity of the
wet 1 and  Hotchk i ss and Ste i dtm ann, 1914; Ostrom, 1970! . Gl ac i o 1 acustr inc
deposits of sand, silt, and clay are present in the wetland, but have little
potential for containing commercial deposits of sand and gravel  Buckley, 1901;
Hadley and Pelham, 1976!. Although there are several sand and gravel pits in
the eastern portion of the wetland, none are active  Ostrom, 1970!. No oil,
gas, or coal resources are present in the wetland.

Baileys Harbor-Ephraim Swamp is almost completely wooded  U.S.G.S.
quadrangle map, Sister Bay, Wisconsin, 1960!, but it was not known whether this
area is used for wood production.

Public Utilities and Faci lities

There are no public utilities within 0.5 mile of Baileys Harbor-Ephraim
Swamp  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There is one NPDES permit holder adjacent to and possibly discharging into
Baileys Harbor Swamp. Wastewater from a laundry operation is placed in a five-
acre disposal site located in or near the southwestern portion  T30N, R28E, SE
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Historical and Archaeolo ical Features

The Ridges Sanctuary Scientific Area and Mud Lake Scientific Area are both
National Natural Landmarks  Wisconsin Historic Preservation Division, 1978!.
The Wisconsin Inventory of Archaeology indicates that two archaeological sites
 DR t3, f72! are present in the vicinity of Baileys Harbor-Ephraim Swamp.
Information regarding the specific site locations, field findings, and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.

RESEARCH PROJECTS LN 202

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conser vati oni st, ~ersona1 coasaoni cati on! .

Mud Lake State Scientific Area and the Ridges Sanctuary Scientific Area are
used for research purposes, with Mud Lake State Scientific Area estimated to
have had eight visitors for such use in 1977 and the Ridges Sanctuary estimated
to have had forty-two such contacts  Younkman, 1978!. Information concerning
these State Scientific Areas is available from the Wisconsin Scientific Areas
Preser vation Council.
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I/4, SE 1/4, Sec. 7! of Baileys Harbor Swamp {Wisconsin Industrial Discharge
Section, 1978!. In addition, numerous dairy and orchard operators in the county
dispose of process wastewaters by spreading them on the ground. The shallow
soils of Door County, which overlie creviced limestone bedrock, make
groundwater contamination from both point and non-point sources a problem
throughout the county {Wisconsin Division of Environmental Protection, 1971!.



TOFT POINT WET! AND

PHYSIOGRAPHIC SETTING LM 203

Toft Paint Wetland is located in Door county, 1.7 miles east of the town of
Baileys Harbor, Wisconsin. This Lacustrine wetland lies on the eastern side of
Taft Point, which juts inta Lake Michigan, separating Baileys Harbor and
Moonlight Bay  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. Toft
Point is low and is mostly covered by hardwood forest with old-growth hemlock
and white pine. The Lake Michigan frontage on the point is rocky  Germain et
al., 1977!.

Toft Point Wetland has slight relief, and its elevations range from 580 ta
approximately 588 feet above sea level  lake level to 8 feet above the
approximate mean elevation of Lake Michigan!. The surrounding topography is
gently rol ling. The Great Lakes Basin Commission �975! has described the
shoreline in the vicinity of Toft Point as a non-erodible low plain.

Sur f i c i al Geol o

The surficial geology of Toft Point Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Toft Point Wetland is Peat, which is a poorly dr ained soil
consisting of organic material derived from sedges, reeds, woad, and mosses
 Whitson et al., 1919!.

~Hdro~lo y

The literature search yielded no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Toft Point Wetland.
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There are no streams flowing through Toft Point Wetland  U.S.G.S.
quadrangle map, Sister Bay, Wisconsin, 1960!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Door County  Holt and Skinner, 1973!.



C 1 im ate

Two very small islands lie west of Toft Point, and a narrow bay extends
southward from the peninsula  U.S.G.S. quadrangle map, Sister Bay, Wisconsin,
1960!.

BIOTIC SETTING LM 203

The literature search yielded no site-specific information pertaining to
maj or species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Toft Point Wetland.

Fish

A sear ch of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or f ood sources of the fish populations in Tof t Point Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Toft Point Wetland.

Re t~les and Am hibians

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Toft Point Wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Toft Point Wetland as Class I
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The closest weather station providing climatic data for Toft Point Wetland
is located in Washiggton Island, Wisconsin. In 1975, the averse monthly
temperature was 43.6 F, the average daily low for January was 13.8 F and the
average daily high in July was 78.9 F. The average annual precipitation is
29.03 inches, with a mean monthly precipitation of' 2.00 inches in January and
1.66 inches in July based on the normal per iod from 1941-1970. The g~owing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.
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common loon
pied-billed grebe
great blue heron
green heron
American bittern
black duck
mal 1 ar d

pin tail
green-winged teal
blue-winged teal
wood duck
comen goldeneye
common merganser
red-breasted merganser
ruffed grouse
spotted sandpiper
herring gu'Il
ring-billed gull
Bonaparte's gull
caspian tern
mourning dove
black-billed cuckoo
whip-poor-wil'1
chimney swift
ruby-throated hummingbird
be 1 ted kingfisher
fl i cker
pileated woodpecker
hairy woodpecker
downy woodpecker
eastern kingbird
crested flycatcher
trail's flycatcher
least flycatcher
wood pewee
olive-sided flycatcher
tree swa'1'1ow
bank swal 1 ow
barn swal low
purple martin
blue jay
crow

black-capped chickadee
whi te-breas ted nuthatch
red-breasted nuthatch

13

15

2 82
36

13
60

2 3 2 1
6

350

X

X

1
16

3

1 2 1
2 1
2

12 1
3 7

9 1
1

11
'i 3 3

2 X 1
14
10
15

2 7
23
11
31

2
14

2
15

6
33

8 4
10 2 5

Continued!
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Table 10-13.  Continued!

S ecies 971 972 973 976

3
11

2
1

30
5

17
2

16
1
5

12

8 1 1
12

28 1 1
17
2

10

3
22 13 1

2 4
13 12

X

2

21

7
221 6 2 8 4 1 7 4 9

23
X

4
4

14 7

X 1 5
2 3
2

18
22

26

Continued
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brown creeper
house wren

winter wren
long-bi'lied marsh wren
short-bi 11ed marsh wren
catbird
brown thrasher
robin
wood thrush
hermit thrush
veery
bluebird
golden-crowned kingl et
cedar waxwing
yellow-throated vireo
red-eyed vireo
warbling vireo
b1ack-and-white warbler
Nashville warbler
parula warbler
yellow warbler
magnolia warbler
yel 1 ow-rumped warbl er
black-throated green warbler
cerulean warbler
b1 ackburni an warbler
pine warbler
ovenbird
mourning warbler
yellowthroat
Canada warbler
reds tart
red-winged blackbird
northern oriole
grackle
cowbird
scarlet tanager
cardinal
rose-breasted grosbeak
indigo bunting
dickcissel
evening grosbeak
purple finch
goldfinch
red crossbi 11



Table 10-13 Concl uded !

ec>es

rufous-sided towhee
savannah sparrow
grasshopper sparrow
Henslow's sparrow
vesper sparrow
lark sparrow
slate-colored junco
chipping sparrow
clay-colored sparrow
field sparrow
white-throated sparrow
Lincoln's sparrow
swamp sparrow
song sparrow

13

4
16
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aTofts Point Scientific Area includes all of Tofts Point Wetland as well as
sections of northern mesic hardwood forest and upland white cedar forest.
Survey dates were June 29 and 30 and July 1, 1971; June 27, 28, and 29,
1972; June 27 and 29, 1973; July 8 and 11, 1976.
Nisconsin Department of Natural Resources, Scientific Areas Preservation
Council, 1974; Misconsin Department of Natural Resources, Scientific Areas
Preservation Council, files.
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Toft Point Wetland is located in Baileys Harbor Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-14 indicates that both the county and the township
experienced rapid population gr owth between 1970 and 1975. Population
projections for 1990 indicate that Door County may experience a slow population
decline in the future.

Table 10-14. Population Data for the Vicinity of Toft Point Wetland

Estimated Projected
Population

1970-1975 1990

Estimated
Population

].975

20,94022,469
687

Door County
Baileys Harbor Township

11.8
11.7

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Toft Point Wetland is rural open space. The surrounding
area is predominantly rural open space, with some shoreline residential
development abutting on Baileys Harbor on the western shore of the peninsula.
Access roads are located to the west and north of Toft Point Wetland, and a
hiking trail lies to the south  U.S.G.S. quadrangle map, Sister Bay, Wisconsin,
1960; Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!. The extreme northern tip of the wetland is located within land owned by
the Regents of the University of Wisconsin; the remainder of the wetland is
under private ownership  Schinkten, 1975!.

The University of Wisconsin holds 340 acres on this peninsula which have
been designated as the Toft Point Scientific Area  Wisconsin Scientific Areas
Preservation Council, 1977!.

Those portions of the wetland under the ownership of the University of
Wisconsin can be considered to be subject to minimal development pressure. The
privately-owned portion of the wetland, however, has been the target of recent
development efforts in the form of the discontinued Marshalls Point resort
development. In view of these efforts, development pressures should be
considered high.
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Recreation

Younkman �978! states that the Toft Point State Scientific Area received
recreational use in 1977. No other information on recreational uses of the area
was found.

Mineral Ener and Forest Resources

Al though Tof't Point Wetland i s within an area under 1 ain by Ni agara
limestone, there are no quarrying operations within the vicinity of the wetland
 Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine deposits of
sand; silt, and clay are present in the wetland, but have little potential for
containing commercial deposits of sand and gr avel  8uckley, 1901; Hadley and
Pelham, 1976; Ostram, 1970!. There are no active sand and gravel or clay
operations in the vicinity of the wetland  Ostrom, 1970!. No known oil, gas, or
coal resources are present.

Toft Point Wetland lies within a wooded area that, extends, with only a few
interruptions, along the Lake Michigan shoreline in the vicinity of the wetland
 U.S.G.S. quadrangle map, Sister 8ay, Wisconsin, 1960!. It was not determined
through the literature search whether this area is used for wood production.

Public Utilities and Fac~lities

There are no public utilities within 0.5 mi le of Toft Point Wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pol luti on Sources

There are no NPDES permit holders adjacent to Toft Point Wetland. However,
numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971! .

Historical and Archaeolo ical Features

LM 203RESEARCH PRO SECTS

Toft Point State Scientific Area is used for research purposes and is
estimated to have had 40 visitors for such use in 1977  Younkman, 1978!.
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No known historical sites exist within 500 feet of Toft Point Wetland
 Wisconsin Historic Preservation Division, 1978 !, but the Wisconsin Inventory
of Archaeology indicates that one archaeological site  DR 073! is present in the
vi cinity of Toft Point Wetl and. Inf ormati on regar ding the specific site
locations as well as field findings and interpretations can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division, 1978!.



A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet availab1e  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 corrmunicationI.
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CANA ISLAND AREA WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 204-205

Cana Island Area Wetland ¹1 has elevations ranging from 580 feet  lake
level! to approximately 585 feet above sea level, 5 feet above the approximate
mean elevation of Lake Michigan. Cana Island Area Wetland ¹2 has slightly more
relief, with elevations ranging from 580 feet to 590 feet above sea level. The
shoreline in the area of Cana Island Area Wetlands ¹1 and ¹2 has been described
as a non-erodible low plain  Great Lakes Basin Commission, 1975!. A hill rising
to 668 feet. above sea 1evel is located inland from the wetlands, and large
wetland areas lie beyond. Much of the upper portion of Door Peninsula has
rolling topography.

The surficial geology of Cana Island Area Wetlands ¹1 and ¹2 is
characterized by glaciolacustrine deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.

Soil s

The soil type in Cana Island Area Wetlands ¹1 and ¹2 is Peat, which is a
poorly drained soil consisting of organic material derived from sedges, reeds,
wood, and mosses  Whitson et al., 1919!.

There are no streams flowing through Cana Island Area Wetlands ¹1 and ¹2
 U.S.G.S. quadrang le map, S i ster Bay, Wi s consin, 1960! . Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality information,
including total solids, inorganic constituents, and nutrients, is available for

The Cana Island Area Wetland Complex, comprised of Cana Island Area
Wetlands ¹1 and ¹2, is located near the northern end of Door Peninsu1a in Door
County, Wisconsin. The wetlands lie adjacent to the Lake Michigan shoreline,
near the eastern end of a small peninsula that separates Moonlight Bay and North
Bay. Both wetlands are located approximately four miles northeast of the town
of Baileys Harbor, Wisconsin. Cana Island is located just offshore of Cana
Island Area Wetland ¹1 and is connected to the mainland by a sand spit. Cana
Island Area Wetland ¹2 is located to the north of Cana Island Area Wetland ¹1.
and extends inland from the shoreline approximately 0.4 mile. Both of these
wetlands are low, wooded, Lacustrine Systems  U.S.G.S. quadrangle map, Sister
Bay, Wisconsin, 1960!.



select deep well sites in Door County  Holt and Skinner, 1973!. However, the
literature search yielded no site-specific data pertain1ng to water level
influences, groundwater drainage patterns and runoff, depth, ar seasonal
changes 1n Cana Island Area Wetlands ¹1 and ¹2.

Cl imate

S ec1al Features

A sand spit connects Cana Island to the mainland near Cana Island Area
Wetland ¹1  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

BIOTIC SETTING LM 204-205

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, ar
relat1onship to water levels of the vegetation of Cana Island Area Wetlands ¹1
and ¹2.

Fish

A search of the liter ature prov1ded no site-specif i c information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and conmercial
use, or food sources of the fish populations in Cana Island Area Wetlands ¹1 and
¹2.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Cana Island Area Wetlands ¹1 and ¹2.
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The closest weather station providing climatic data for Cana Island Area
Wetland Complex is located on Washington Island, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average dewily low for January was
13.8 F and the average daily h1gh in July was 78.9 F. The average annual
precipitation 1s 29.03 inches, with a mean monthly prec1pitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost
�9 F! in 1975 occurring on April 26 and the first kil11ng frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.



Re ti 1 es and Am hibi ans

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of' the reptiles and amphibians in Cana Island Area Wetlands 81 and g2.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Cana Island Area Wetlands 41
and g2 as Class I wildlife habitat  Thompson et al., 1976!.

Appendix D-22 contains general information on wetland birds of Lake
Sect~on 10, but care should be exercised in the interpretation of the relevance
of these data to Cana Island Wetlands fl and t2. The literature search provided
no site-specific information pertaining to major species, seasonal distribution
and abundance, density and productivity, recreational and commercial use, life
histories, food sources, or relationship to water levels of the birds utilizing
these wetlands.

Marshals

A survey of the manuals of the Green Hay Island  Long, 1978! provides some
general information which may be useful in characterizing the wetlands of Door
County, Wisconsin  Appendix E-S!.

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and conmercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting the Cana Island Area Wetland Complex.

Endan ered 5 ecies

No plants or animals appearing on the federal or state lists o~ endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Cana Island Area Wet'land Complex by the literature
search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wis=onsin Department of
Natural Resources has desi gnated this wet'land as Cl ass I wildlife habitat.
Numerous dairy and orchard operators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.

-735-



LM 204-205CULTURAL SETTING

Cana Island Area Wetlands ¹1 and ¹2 are located in Baileys Harbor Township
of Door County, Wisconsin. The county is sparsely populated and has a density
of 41 persons per square mile. Table 10- 15 indicates that Door County and
Baileys Harbor Township both experienced rapid population growth between 1970
and 1975. Population projections for 1990 indicate that Door County may show a
slow population decline in the future.

Table 10-15, Population Data for the Vicinity of Cana Island Area
Wetlands ¹1 and ¹2

Estimated Projected
Population

1970-1975 1990

Estimated
Population

1975

11.8
11.7

20,940Door County
Baileys Harbor Township

22,469
687

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Cana Island Area Wetlands ¹1 and ¹2.

Mineral Ener and Forest Resources

Although Cana Island Area Wetlands ¹1 and ¹2 are within an area underlain
by Niagara limestone, there are no quarries in the vicinity of the wetlands
 Hotchkiss and Steidtmann, 1914; Ostrom, 1970!, Glaciolacustrine deposits of
sand, silt, and clay are present in the wetlands, but have Iittle potential for
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Land use within Cana Island Area Wetlands ¹1 and ¹2 is predominantly rural
open space, although there is some shoreline residential development within the
boundary of Cana Island Area Wetland ¹2. The surrounding area is primarily
rural open space, with some shoreline residential development. Access roads and
foot trails cross both Cana Island Area Wetlands ¹1 and ¹2  U.S.G.S. quadrangle
map, Sister Bay, Wisconsin, 1960; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975 !. The wetlands are under private ownership
 Schinkten, 1975!. The rural nature of this area suggests that these wetlands
may be subject to low to moderate development pressure.



containing commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976; Ostrom, 1970!. There are no sand and gravel or clay operations
active in the vicinity  Ostrom, 1970!. No oil, gas, or coal resources are known
to be present in the wetlands.

Cana Island Area Wetlands tl and t2 lie within a wooded area that extends,
with only a f'ew interruptions, along the Lake Michigan shoreline in the vici nity
of the wetlands  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It was
not determined through the literature search whether this area is used for wood
production.

Pub 1 i c Uti 1 i t i es and F ac i I i t i es

There are no public utilities within 0.5 mi1e of Cana Island Area Wetlands
81 and f2  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPOES permit holders adjacent to Cana Island Area Wetlands Pl
and f2. However, numerous dairy and orchard operators in the county dispose of
process wastewaters by spreading them on the ground. The shallow soils of Door
County, which overlie creviced limestone bedrock, make groundwater
contamination from both point and non-point sources a problem thr oughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

Cana Island Lighthouse, situated in the vicinity of Cana Island Area
Wetland Pl, was built in 1868. The keeper's house is a lp story cream brick
dwelling with a shed-roof entrance. The detached lighthouse is very tall and
was encased in steel in 1901  Wisconsin Historic Preservation Division, 1978!.

No known archaeological resources exist in the vicinity of Cana Island Area
Wetlands $1 and 42. However, the area has not been systematically surveyed by a
professional archaeologist  Wisconsin Historic Preservation Division, 1977!.

RESEARCH PRO JECTS LM 204-205
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ersonal communication!. A study is currently under way to

rr
reproductive success of common mergansers  Mer us ~mer anser! and red-breasted
mergansers  M. serrator!. Eggs are being co ected from eight islands along the
Lake Michigan c~oast o Door County, including Cane Island  Heinz, 1977!.



NORTH BAY WETLAND

PHYSIOGRAPHIC SETTING LM 206

North Bay Wetland is located in Door County, six miles northeast of the
town of Baileys Harbor, Wisconsin. The wetland lies adjacent to the shoreline
of Lake Michigan at North Bay on the eastern shore of Door Peninsula. 1t
extends inland for two miles and extends northward from Marshalls Point as a
narrow band par alleling the coastline for a distance of roughly 3.5 miles. The
entire wetland is low, and is wooded with the exception of a few small areas
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. North Bay Wetland is a
Lacustrine and Riverine System.

North Bay Wetland has a total relief of 20 feet; elevations in the wetland
r ange from 580 to 600 feet above sea level  lake level to 20 feet above the
approximate mean elevation of Lake Michigan!. The shoreline adjacent to the
wetland has been described by the Great Lakes Basin Commission �975! as a non-
erodible low plain. The topography inland from the wetland is gently rolling to
flat. The western shoreline of Door Peninsula is paralleled by a steep
bluffline, and the landscape slopes gently downward from this bluffline to the
east.

Surf i ci al Geol o

The sur f i ci al gol ogy of North Bay Wetland is characteri zed by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type for North Bay Wetland is Peat, a poor ly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.
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Three Springs Creek drains the western portion of North Bay Wetland as it
flows to North Bay. The creek originates trom several intermittent streams
which drain the adjacent upland area and is augmented by springs at Zoo Lake.
Zoo Lake, located in the northwestern portion of the wetl and, is a smal 1,
spring-fed pond with a maximum depth of three feet  Poff and Threinen, 1965!.
Hydrologic data for Zoo Lake and Three Springs Creek, presented in Table 10- 16,
may reflect water quality conditions in North Bay Wetland.



Table 10-16. Hydrological Data for Three Springs Creek and Zaa Lake

Drainage Length
area  sq.mi.!  mi.!

Gradient

 f t./mi. ! pH
Alka inity

 CaCO,!Stream/lake

Zoo Lake
Three Springs Creek

1.0
5.0

220
210

0.1

2.3
7.3
7.610.9

Poff and Threinen, 1965

North Hay is shallow and the area adjacent to the wetland is three feet
deep at most. Because of the sheltered nature of North Hay, little mixing with
Lake Michigan occurs for most of the year  Misconsin Bureau of Environmental
Impact, 1974!. Mater quality data for North Hay Wetland appear in Table 10-17.
Data for North Hay are also included and may supplement the data f' or the
wetland. Additional data on water quality are available from Wisconsin Bureau
of Environmental Impact �974!.

The hydrology of North Bay Wetland is dependent on Lake M~chigan and its
fluctuations. As a resu1t, the shore of North Hay and the adjoining wetland are
often inundated. A well in the community of North Hay  situated near the
southwestern border of the wetland!, monitored by the U.S. Geological Survey,
has a static water level of approximately 580 feet  October 1970!, which is
equa1 to the mean e1evation of Lake Michigan. Static water levels on Marshalls
Point can rise above the lake level due to local recharge from rainfall.
Percolation to the groundwater occurs, although the nearness of the bedrock ta
the ground surface limits the depth of ~nfiltration and causes most of the
percolated water to move laterally into the lake. Rates of groundwater movement
into Lake Michigan are slaw. North Hay Wetland functions as a groundwater
discharge area  Wisconsin Bureau of Environmental Impact, 1974!.

Groundwater quality information is available from a deep well site  T31N,
R28E, Sec. 2!, not far fram North Hay Wetland, which was sampled in 1972. This
data may be representative of the North Bay-Marshalls Point area, as the
chemical content of the groundwater in the area is similar. The pH value was
8.0 and calcium was 64 parts per million. Dissolved solids and alkalinity
 CaCO ! were 264 and 260 parts per million, respectively  Wisconsin Bureau of
Envirlnmental Impact, 1974!.
Climate

The closest weather station providing climatic data for North Bay Wet1and
is located on Mashirigton Island, Wisconsin. In 1975, the average monthly
temperature was 43.6 F, the average daily low for January was 13.8 F and the
average daily high in July was 78.9 F. The average annual precipitation is
29.03 inches, with a mean monthly precipitation of 2.00 inches in January and
1.66 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospher ic Administration, 1975!.
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S ecial Features

No natural special features are found in the vicinity of North Bay Wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

BIOTIC SETTING LM 206

The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, density and productiv1ty, or
relationship to water levels of the vegetation of North Bay Wetlands

Fish

A search of' the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histor1es, recreational and commercial
use, or food sources of the fish populations in North Bay Wetland.

Invertebrates

Informat1on on the composition and relative abundance of the invertebrate
fauna of this wetland is available from the files of the Wiscons1n Department of
Natural Resources �970!. The oligochaetes, tendipedids  ~gi tera!, and
amphipods have been the major species collected at the sample sites. These
organisms can probably st111 be found in this wetland.

The literature search produced no site-specific data pertaining to
seasonal distribution, density and productivity, major food sources, or
relationship to water levels of the 1nvertebrates present in North Bay 'Wetland.

Re ti 1 es and Am hibi ans

During a field survey of fauna of the North Bay area, the Wiscons1n
Department of Natural Resources �970 observed northern leopard frogs  Rang
1 iens! and heard northern spring peepers  ala crucifer!. However, the
i ter ature search yielded no s1te-specific in~ormati on per tain1ng to major

species, seasonal distribution and abundance, density, recreational and
cotmercial use, 11fe h1stories, major food sources, or relationship to water
levels of the rept1les and amphibians in North Bay Wetland.

Avif auna

The W1sconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated North Bay Wetland as Class I
wildlife habitat, "most desirable" for songbirds and ruffed grouse  Bonasa
umbellus!, mdesir able" for woodcock  Philohela minorl, and "supplementa~or
pheasant  Phasianus colchicus! and waterfowl. The nearshore area along Lake
Michigan inc Sass> ie~as most desirable" for waterfowl, gulls and terna, and
shore birds  Thompson et al w e 1976!. The Wisconsin Scient1fic Areas
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Preservat1on Council conducted breeding bird surveys in North Hay during the
springs of 1969 and 1970. The results of those surveys are presented in Table
I0-18. A total of 52 species of birds were recorded for North Bay Wetland

fd «. I�1 6 fb ~1t I. - ~ 1
crecca!, pintails  A. acuta!, comaon mergansers  Mer us mar anser!, herring
ttl   ~l~ d-1 db1 bf d ~ip
particular y abundant.

Narshalls Point forms the northern edge of North Bay. In an environmental
impact statement for a recreational development proposed for Marshalls Point,
including portions of North Bay Wetland, the Wisconsin Bureau of Environmental
Impact �974! lists the birds that have been observed within the project area.
The list includes 80 summer residents, one winter resident, and 22 permanent
residents. Most notable on this list is the double-crested cormorant
 Phalacrocorax auritus!, an endangered species in Wisconsin. Appendix D-22
contatns genera~in ormation on wetland birds of Lake Section 10, but care
should be exercised in the interpretation of the relevance of these data to
North Hay Wetland.

The literature search provided no site-specific information pertaining to
density and productivity, recreational and commercial use, life histories,
relationship to water levels, or major food sources of the b1rds utilizing this
wetland.

Mammals

North Bay Wetland has been classified as "most desirable" habitat for
white-ta11ed deer {Odocaileus vir inianus!, as "desirab1e" habitat for

"~PP I t I � d Ib
 Ib 1., 1676, 1 1 7
report!.

A survey of the mamals of the Green Hay Islands {Long, 1978! provides some
general information which may be useful in character izing the wetlands of Door
County, Wisconsin  Appendix E-5!.

The 11terature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and product1vity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the ma m ials 1nhabiting North Hay Wetland.

Endan ered S ecies

The only endangered bird species known to have bred in the vicinity of
North Bay Wetland is the double-crested cormorant. This species is endangered
in Wisconsin {Hine et al., 1975!. Cormorants nested along Marshalls Point in
the 1940's and 1950's. Spider Island, located in Lake Michigan several miles
north of Marshalls Point, had nest1ng cormorants as 1ate as 1962. Three
cormorants were sighted on North Bay several times during the summer of 1972 by
local residents. No nesting sites were found at that time. The cormorants'
habit of feeding on commercially valuable fish led, in part, to its decline on
Lake Michigan. Commercial fishermen purposely destroyed this bird in the past,
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1970S Clos 1969

great blue heron
green heron
great egret
least bittern
black duck
mal1ard
American widgeon
pintai1
green-winged teal
blue-winged teal
shoveler
lesser scaup
bufflehead
colleen mer gnaser
turkey vul ture
red-tailed hawk
harrier
ruffed grouse
sora rail

coot
least yellowlegs
herring gull
ring-billed gull
black tern
belted kingfisher
flicker
ye 1 low-bel 1 ied saps ucker
downy woodpecker
phoebe
tree swallow
blue jay
crow

red-b reas ted nuthatch
brown creeper
short-billed marsh wren
robin
ruby-crowned kinglet
black-and-white warbler

Nashville warbler
magno1ia warbler
palm warbler

4 2

21

22 3
22

26 7
5

16
111

40
15
40
50
12
60
24
11

1

9
26

20 1 1
2 2

2
235 310

3

1
200 18

8 2 1 1 1
10 3 1 1
'10

ant nue
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Table 10-l8. Breeding Bird Survey of North Bay Wetland ~



Table ]0 18.  Concluded!

90c es

1
46
12

6

bl ack-throated green warbler
red-winged blackbird
cowbird
rose-breasted grosbeak
tree sparrow
dark-eyed junco
white-throated sparrow
song sparrow

12
20
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aSurvey dates were April 7, 21, 22 and Hay 26, 1969; April '19 and May 12,
13, 1970.

bNisconsin Department of Natural Resources Scientific Areas Preservation
Council files.



to the point where virtual ly no nesting now occurs  Wisconsin Bureau of
Environmental Impact, 1974!.

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wi'ldlife Service, 1978; Hine, et
al., 1975! were documented in North Bay Wetland by the 1iterature search.

Health

CULTURAL SETTING LM 206

North Bay Wetland is located in Liberty Grove Township of' Ooor County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-19 indicates that Door County and Liber ty Grove Township
both experienced rapid population growth between 1970 and 1975. Population
projections for 1990 indicate that l3oor County may experience a slow population
decline in the future.

Table 10-19. Population Data for the Vicinity of North Bay Wetland

Estimate
Popul at i on

1975

Estimate
X~

1970-1975

rojected
Popul atbi on

1990

Door County
Liberty Grove Township

20,94022,469
1,251

11.8
6.6

a U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within North Bay Wetland is rural open space, while the
surrounding area is primarily in agricultural open space uses, with scattered
areas of shoreline residential development. Access roads and foot trails cross
North Bay Wetland. Several gravel pits and fruit orchards are located nearby,
and boat docks have been built along the shoreline in the northern extent of the
wetland  U.S.G.S. quadrang 1 e map, S i ster Bay, Wi scons in, 1960; Wi sconsin
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Site-specific information indicates that the environmental quality of
North Bay Wetland is very good for birds. A 1arge diversity of songbirds and
waterfowl are present, and the Wisconsin Oepartment of Natural Resources has
designated this wetland as Class I wildlife habitat. However, numerous dairy
and orchard operators dispose of process waste-water in the area and this may
have some effect on the health of the wetland.



Coastal 2one Management Oevel opment Program aeri al photograph, 1975! . The
wetland is under private ownership  Schinkten, 1975!. The rural nature af this
area suggests that this wetland may be subject to low to moderate developmental
pressure.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Nor th Bay Wetl and.

Mineral Ener and Forest Resources

Although North Bay Wetland lies within an ar ea under lain by Niagara
limestone, there are no quarrying operations in the vicinity of the wetland
 Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine deposits of
sand, silt, and clay are present in the wetland, but have little potential for
containing commercial deposits of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976; Ostrom, 1970!. There are a number of sand and gravel pits in the
vicinity of the wetland, but none of these pits ar e active  Ostrom, 1970!.
There are no known oil, gas, or coal resources present, in the wetland.

North Bay Wetland lies within a wooded area that extends, with only a few
interruptions, along the Lake Michigan shoreline in the vicinity of the wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It was not determined
through the literature search whether this area is used for wood production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of North Bay Wetland
 U.S.G.S. quadrangle map, Sister Bay, Wl scons in, 1960! .

Pollution Sources

There are no NPDES permit holders adjacent to North Bay Wetland. However,
numerous dairy and orchard oper ators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

Deserted fish shanties found near the northeastern portion of the wetland,
just south of the Sand Bay Park, are remnants of a once-flourishing fishing
industry. The site is comprised of one-story frame buildings in deteriorating
condition  Wisconsin Historic Preservation Division, 1978!.

The Wisconsin Inventory of Archaeology indicates that one archaeological
site  OR ¹83! is present in the vicinity of North Bay Wetland, Information
regarding the specific site location as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.
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RESEARCH PROSPECTS LM 206

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, ItIisconsin State
Conser rat 1on1st, !sersona1 coasaon1cat1on! .



ROWLEYS BAY WETLAND COMPLEX

LM 207-208PHYS!OGRAPHI C SETTING

The Rowleys Bay Wetland Complex, comprised of Rowleys Bay Wetlands ¹1 and
¹2, is 1ocated in Door County, Wisconsin, approximately 0.8 m11e southeast of
the community of Ellison Bay. The wetlands ar e adjacent to Rowleys Bay on the
eastern s1de of Door Peninsula; Rowleys Bay Wetland ¹1 11es on the western side
of Rowleys Bay, south of the point at which the Mink River joins the bay, and
Rowleys Bay Wetland ¹2 lies on the northern end of the bay, east of the junction
of the Mink River and the bay. Both of these wetlands are low, almost
completely wooded, Lacustrine Systems  U.S.G.S. quadrangle map, Sister Bay,
Wisconsin, 1960!.

Rowleys Bay Wetland ¹1 has elevations that range from 580 to 589 feet,, 0 to
9 feet above the approximate mean elevation of Lake Michigan. The elevations of
Rowleys Bay Wetland ¹2 range from 580 to 602 feet. The wetlands are located on a
non-erodible 1ow plain  Great Lakes Basin Commission, 1975!, and the
surrounding topography is gent1y rolling.

Rowleys Bay and the Mink River lie in a 1ow area that forms a break in the
elevated Niagara escarpment, which roughly parallels the western shoreline of
Door Peninsula  Martin, 1965!.

Surfic1al Geolo

The surficial geology of Rowleys Bay Wetlands ¹1 and ¹2 is characterized by
glaciolacustri ne deposits of sand, silt, and clay. These lake sediments include
associated de1tas, sand dunes, and organic depos1ts  Hadley and Pelham, 1976!.

Soils

The soil type in Rowleys Bay Wetland Complex 1s Peat, a poorly dra1ned soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.

There are no streams flowing through Rowleys Bay Wetland ¹2. However,
three unnamed ponds and one river are present in Row1eys Bay Wetland ¹1
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. The unnamed ponds are
in the southern portion of the wetland. The Mink River is a wide, tow gradient
stream which flows through the upper portion of the wet1and. Hydrolog1c data
for the Mink River appears in Table 10-20. The Mink river is subject to regular
flow reversals caused by the wind-driven waters of Lake Michigan  Wisconsin
Sci ent1fic Areas Preservti on Counc11, 1976!. During periods of low water levels
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in Lake Michigan, Row teys Bay Wetland ¹I may be maintained by groundwater
 Bedford et al., 1976!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman {1973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
The literature search yielded no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Rowleys Bay Wetlands ¹I and ¹2.

C 1 imate

The closest weather station providing climatic data for Rowleys Bay
Wetland Complex is located on Washington Isl and, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average dewily low for January was
13.8 F and the average daily high in July was 78.9 F. The average annual
precipitation is 29.03 inches, with a mean monthly precipitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost
�8 F! in 1975 occurring on April 26 and the first killing frost on October 30
 National Oceanic and Atmospher ic Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of the Rowleys Bay
Wetland Complex  Wisconsin Coastal 2one Management Development Program aerial
photographs, 1975!.

LM 207-208BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation af Rowleys Wetlands ¹I and ¹2.

Fish

Smallmouth bass  Micro terus dolomieui!, bluegill  Le amis macrochirus!,
I i tE i i i I y « II'k

River, and these spec>es probably utilize Rawleys Bay Wetlands ¹1 and ¹2
 Wisconsin Department of Natura1 Resources, 1965!. However, a search of the
liter ature provided no site-specific information pertaining to major species,
species composition, spawning and hatching areas, seasonal locations and
abundance, life histor ies, recreational and commercial use, or food sources of
the fish populations in these wetlands.
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Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distribution and abundance, densi ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Rowleys Bay Wet1ands ¹1 and ¹2.

Re tiles and Am hibians

The Wisconsin Department of Natural Resources �970! lists the northern
leopard frog  Rang ~i lens! among a group of animals observed in the vicinity of
the Mink River.

Appendix C-10 inc1udes a 1ist and general estimate of abundance of
amphibians and reptiles known to be in the vicinity of Rowleys Bay Wetland ¹2.
Although the area surveyed in the list is relatively small and includes only two
additional wetlands, care should be exercised in the interpretation of the
relevance of this list to Rowleys Bay Wetland ¹2. The literature search yielded
no site-specific information pertaining to major species, seasonal distribution
and abundance, density, reer eati onal and conmer cia1 use, 1ife histori es, major
food sources, or relationship to water 1evels of the reptiles and amphibi ans
present in Rowleys Bay Wetlands ¹1 and ¹2,

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wi fdlife
habitat study of the coastal zone, designated Row1eys Bay Wetland ¹1 as Class I
wildlife habitat, "most desirable" for shore birds, waterfowl, and gulls and
terns  Thompson et al.e 1976!. This study also designates Rowleys Hay Wetland
¹2 as C1ass I wi1dlife habitat, "most desirable" for songbirds and ruffed grouse
 Bonasa umbel lus! and "desirable" for shore birds and woodcock  Phi1ohel a
m~inor  Thompson et al., 1976!.

Portions of both are included within the proposed Mink River Marsh Area.
This area is on the priority acquisition list of the Wisconsin Scientific Areas
Preservation Council, but there has been no action to date owing to limited
funding. The Mink River Marsh Area is described in the Scientific Areas
Preservation Council's �976! Natural Area Inventory of the coastal zone as
having high waterfowl significance.

Twenty-six species of birds were recorded during a canoe survey of the Mink
River Marsh Area in June, 1970  Table 10-21!; most of these species probably
nest on the site. The list includes common loon  Gavia immer!, American bittern
 Botaurus lenti inosus!, red-breasted merganser~hier us serrator!, harrier
  .irons c aneus , osprey  pandion haliaetus! an herring gull  Lares
ar entatus . Spring waterfowl use of the marsh area was estimated at 500-MOTTO
in ivi ua s. A June, 1976, survey by Scharf et al. �977! recorded 10-12 black
terns  Chlidonias ~ni ra! feeding in Rowley Bay Wetlands pl and f2. An August,
1977, visit by the W~scons~n Department of Natural Resources' staff recorded
severa1 hundred blue-winged teal  Anas discors!, mallard  A. 1at rh nchos!,
wood duck  Aix ~s onsa! and black ~uc i! nas rubri es! in the we an s and
thousands of~backbirds feeding on a large crop of wi d rice. Fifteen to twenty
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Table 10-21. Birds Recorded at the Proposed Nink
River Harsh Area on June 2, 1970

S ecies Number

Wisconsin Department of Natural Resources, Scientific Areas Preservation
Council  files!

-752-

coNInon 1 oon
pied-bi 1 led grebe
American bittern
black duck
mallard
blue-winged teal
red-breasted mrganser
red-tailed hawk
broad-winged hawk
harrier

osprey
Virginia rail
sora rail
coot
herring gull
eastern kingbird
tree swallow
bank swallow
barn swallow
cliff swallow
long-billed marsh wren
short-billed marsh wren
black-and-white warbler
Nashvi 1 le warbler
coneon ye 1 1 owthroat
red-wir.ged bl ackbird

1
1
2
1
3

2  pair!
2  pair!
1

2
1
6

15
2
5+
2
]+
1+

9

2
l

11



great blue herons  Ardea her odi as! and a number of black te ms were also
observed during the August, 1977, visit. Ospreys, harriers, common loons, red-
breasted mergansers, and herring gulls are species of most concern thought to
nest in the Mink River Marsh Area. These species have suffered major population
declines in the Great Lakes Region  Wisconsin Scientific Areas Preservation
Council, files!.

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Rowleys Bay Wetlands ¹1 and ¹2. The literature search provided
no site-specific information pertaining to productivity, commercial use, life
histories, food sources, or relationship to water leve1s of the birds utilizing
these wetlands.

Mammals

Beaver  Castor canadensis!, muskrat  Ondatra zibethicus!, and raccoon
b 1~1 R 1 I

Wet and C~omp ex  Wisconsin Scientific Areas Preservation Council, open file
report, 1974; Wisconsin Department of Natura1 Resour ces, open f i le report,
1974!. Beaver and muskrat are trapped on these wetlands.

A survey of the mammals of the Green Hay Islands  Long, 1978! provides some
general information which may be useful in character izing the wetlands of Door
County, Wisconsin  Appendix E-5!. However, the literature search provided no
site-specific data pertaining to seasonal distribution and abundance, density
and productivity, life histories, food sources, or relationship to water levels
of the manuals inhabiting the two wetlands comprising the Rowleys Hay Wetland
Complex.

Endan ered S ecies

The osprey, which is on Wisconsin's list of endangered species  U.S. Fish
and Wildlife Service, 1977 !, is thought to nest in the vicinity of the Rowleys
Bay Wetland Complex  Wisconsin Scientific Areas Preservation Council files!. A
pair was observed in the wetlands during a June, 1970, survey by the Wisconsin
Department of Natural Resources. That survey also recorded a single harrier;
this species has a watch status in Wisconsin  Hine et al., 1975!.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of' these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I wildlife habitat,
Numerous dairy and orchard operators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.
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Rowleys Bay Wetlands ¹1 and ¹2 are located in Liberty Grove Township of
Door County, Wisconsin. The county is sparsely populated and has a density of
41 persons per square mile. Table 10-21 indicates that Door County and Liberty
Grove Township both experienced rapid population growth between 1970 and 1975.
Population projections for 1990 indicate that Door County may experience a slow
population decline in the future.

Table 10-21. Population Data for the Vicinity of Rowleys Bay
Wetl ands ¹1 and ¹2

Estimated
Population

1975

Estimated

Xd
1970-1975

Projected
Popu1ation

1990

Door County
Liberty Grove Township

22,469
1,251

11.8
6.6

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Rowleys Bay Wetlands ¹1 and ¹2 is rural and wooded. The
surrounding area is primarily in agricultural open space uses, with a limited
amount of residential and coomercial development in the town of Rowleys Bay. A
secondary highway runs through Rowleys Bay Wetland ¹1  Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975! between Rowleys Bay
Wetland ¹1 and Lake Michigan. With the exception of the extreme eastern portion
of Rowleys Bay Wetland ¹2, which is within an area owned by the State of
Wisconsin, the wetlands are under private ownership  Schinkten, 1975!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Rowleys Bay Wetlands ¹1 and ¹2.
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The portion of Rowleys Bay Wetland ¹2 under state ownership appears to be
under minimal development pressure. The remaining portion of Rowleys Bay
Wetland ¹2 as well as Rowleys Bay Wetland ¹1 may be subject to moderate
development pressure.



Mineral Ener and Forest Resources

Although Rowleys 8ay Wetlands ¹1 and ¹2 are within an area underIain by
Niagara limestone, there are no quarrying operations in the vicinity of the
wetlands  Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine
deposits of sand, silt, and clay are present in the wetlands, but have little
potential for containing commercial deposits of sand and gravel  BuckIey, 1901;
Had1ey and Pelham, 1976; Ostrom, 1970!. There are no active sand and gravel or
clay operations in the vicinity of the wetlands  Ostrom, 1970!. No oil, gas, or
coal resources are known to be present.

Rowleys 8ay Wetlands ¹1 and ¹2 lie within a wooded area that extends, with
only a few interruptions, along the Lake Michigan shoreline in the vicinity of
the wetlands  U.S.G.S. quadrangle map, Sister 8ay, Wisconsin, 1960!. It was not
determined through the literature search whether this area is used for wood
production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Rowleys Bay Wetlands ¹1
and ¹2  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Po11uti on Sources

There are no NPDES permit holders adjacent to Rowleys Bay Wetlands ¹1 and
¹2. However, numerous dairy and orchard operators in the county dispose of
process wastewaters by spreading them on the ground. The shallow soils of Door
County, which overlie creviced limestone bedrock, make groundwater
contamination from both point and non-point sources a problem throughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Rowleys 8ay Wetland
Complex  Wisconsin Historic Preservation Division, 1977!, but the Wisconsin
Inventory of Archaeology indicates that two archaeological sites  OR ¹21, ¹24!
are present in the vicinity of Rowleys Bay Wetlands ¹1 and ¹2. Information
regarding the specific site locations as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.

LM 207-208RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai conssonication!.
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LIBERTY GROVE TOWNSHIP WETLAND 41

PHYSIOGRAPHIC SETTING LM 209

Liberty Grove Township Wetland 41 is located near the northern t1p of Door
Peninsula in Door County, Wisconsin. The wetland lies 0.1 mile from the
shoreline of Lake Michigan and four miles east of the commun1ty of Ellison Bay.
The wetland is a Lacustrine System; it is low and wooded with swamp hardwoods
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

L1berty Grove Township Wetland Pl has a total rel1ef of approximately twa
feet; elevations in the wetland range from 588 to 590 feet abave sea level, 8 to
10 feet above the approximate mean elevation of Lake Michigan. A rocky reef
extends approximately 0.3 mile into Lake Michigan east of the wetland; the
shoreline to the north of the wetland is a sandy area of abandoned shorelines.
The gently sloping peninsula on which the wetland is located has been described
by the Great Lakes Bas1n Commission �975! as a non-erodible low plain. The
topography inland of the wetland is gently rolling terrain of the Niagara
Upland.

Surficial GeoIo

The surficial geology of Liberty Grove Township Wet1and IiI1 is
characterized by glaciolacustrine deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.

Soils

The soil type 1n Liberty Grove Township Wetland 41 is Peat, a poorly
drained soiI consisting of organic material derived from sedges, reeds, wood,
and mosses  Whitson et al., 1919!.

There are no streams flowing through Liberty Grove Township Wetland Pl
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It is likely that the
wetland results fram the high water table in the northern portion of Door
Peninsula. The hydrology of Liberty Grove Township Wetland fl is affected by
levels of Lake Michigan, which are subject to short and long term fluctuations
 Wisconsin Bureau of Parks and Recreation, 1974 !.

Genera11zed groundwater information for the Wisconsin port1on of the Lake
M1chigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
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The literature search yielded no s1te-specific data pertaining to water level
1nfluences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Liberty Township Wetland ¹l.

Climate

The closest weather station prov1ding climatic data for Liberty Grove
Township Wetland ¹1 is located on Wa~hington Island, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average daily low for January was
13.8 F and the average daily high in July was 78.9 F. The average annual
precipitation 1s 29.03 inches, with a mean monthly prec1pitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last kil ling frost
�8 F! in 1975 occurring on Apr11 26 and the first kill1ng frost on October 30
 National Oceanic and Atmospher1c Administration, 1975!.

Spider Island lies offshore fr om the wetland  U.S.G.S. quaddrangle map,
Sister Bay, Wisconsin, 1960!.

BIOTIC SETTING LN 209

F1sh

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histor ies, recreational and commercial
use, or food sources of the fish populations in Liberty Grove Townsh1p Wetland
¹1.

Invertebrates

The literature search produced no site-specific data pertaining to spec1es
compos1tion, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Liberty Grove Township Wetland ¹1.
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The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, density and productivity, or
r elat1onship to water levels of the vegetati on of Liberty Grove Township Wetland
¹l.



Re tiles and Am hibians

Appendix C-10 includes a list and general estimate of abundance of r eptiles
and amphibians known to be in the vicinity of Liberty Grove Township Wetland ¹1.
Although the area surveyed is relatively small and includes only two additional
wetlands, care should be exercised in the interpretation of the relevance of
this list to Liberty Grove Township Wetland ¹1.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in this wetland.

Avif auna

The Wisconsin Oepartment of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Liberty Grove Township Wetland ¹1
as Class I wildlife habitat, "most desirable" for songbirds and ruffed grouse
 Bonasa umbe1lus! and "desirable" for shorebirds and woodcock  Philohela minor!
 Thompso~net a ., 1976]. A portion of Liberty Grove Township~Met and «~1>es
within the Newport State Park Conifer-Hardwoods Scientific Area. A breeding
bird survey was conducted in this scientific ar ea on July 9, 1971  Table 10+3 !.
Forty-nine species of birds are represented on the list, including mallards,
 Anas lat rh nchos!, red-breasted mergansers  Mer us serrator!, herring gulls
 L ~. 1 �'«, n -id 1 1 9
 ~~gni gl i 9  Iii » 1 ii A 1   1. 191

Nearby Spider Island has been an historical nesting site for Caspian terns
 Sterna ~cas in! and red-breasted mergansers. ln addition, a breeding colony of
great blue herons [Ardea herodias!, numbering 35 pairs, existed on the island in
1917  Jackson, 192fr!. '.>c~har et al. �977! report that great blue herons nested
on the island until 1967 and double-crested cormorants  Phalacrocorax auritus!

d 9 111961. 1 1 i«d
flushed eight double-crested cormorants from the island and discovered nesting

ig L.u« l di  
pairs of herring gulls. It is probable that some of these species use Liberty
Grove Township Wetland ¹1 for feeding.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data Liberty Grove Township Wetland ¹1. The literature search provided
no site-specific information pertaining to seasonal distribution and abundance,
density and productivity, recreational and conmercial use, life histories, food
sources, or relationship to water levels of the birds utilizing this wetland.
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Table 30-Z3. Breeding Bird Survey of Newoort State
Park Conifer-Hardwoods, July 9, 1971a

erechoesec es

Wisconsin Scientific Areas Preservation Council, 1974
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mall ard
black duck
gadwall
blue-winged teal
common goldeneye
red-breasted merganser
ruffed grouse
killdeer
spotted sandpiper
herring gull
ring-billed gull
mourning dove
whip-poor-will
hairy woodpecker
downy woodpecker
great crested flycatcher
least flycatcher
eastern wood pewee
tree swallow
purple martin
blue jay
black-capped chickadee
white-breasted nuthatch
red-breasted nuthatch
house wren

21
2
2
1
1

13

2
1

33
3
1
2
2

2
3

ll
6
4

12
8

2

winter wren
robin
wood thrush
veery
cedar waxwing
star ling
red-eyed vireo
black-and-white warbler
black-throated green warbler
blackburnian warbler
pine warbler
ovenbird
northern waterthrush
mourning warbler
Canada warbler
American redstart
red-winged blackbird
comon gr ackle
brown-headed cowbird
scarlet tanager
rose-breasted grosbeak
chipping sparrow
white-throated sparrow
song sparrow

4
28

4
23

8
6

31
3

16
1
3

26
1

1
1

18
52

6
7

14
4
1

ll



i4lamnal s

The relative abundance of mammal species which may utilize Liberty Grove
Township Wetland $1 are listed in Appendix E-6. L1berty Grove Township Wetland
41 has been classified as "most desirable" habitat for wh1te-tailed deer
tod ~l "I i t1" 1 hi 8 i 1 d
furbearers  Thompson et al., 1976; Wiscons1n Department of Natural Resources,
open file report!.

A survey of the maIiIials of the Green 8ay Islands  Long, 1978! prov1des some
general information which may be useful in characterizing the wetlands of' Door
County, Wisconsin  Appendix E-3!.

The literature search provided no site-specific data perta1ning to density
and productivity, recreational and commercial use, life histories, food
sources, or relat1onship to water levels of the mammals inhabiting Liberty Grove
Township Wetland 41.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Wine, et al., 1975!
were documented in Liberty Grove Township Wetland 11 by the literature search.
However, double-crested cormorants, an endangered species 1n Wisconsin, have
historically nested on nearby Spider Island and have recently been observed
there  Scharf et al., 1977!.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated th1s wetland as Class I wildlife habitat.
Numerous da1ry and orchard operators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.

LN 209CULTURAL SETTING

Liberty Grove Township Wetland tl is located in Liberty Grove Township of
Door County, Wisconsin, The county is sparsely populated and has a density of
41 persons per square mile. Table 10-24 indicates that Door County and Liberty
Grove Townsh1p both experienced rapid population growth between 1970 and 1975.
Population projections for 1990 indicate that Door County may experience a slow
population decl1ne in the future.
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Table 10-24. Population Data for the Vicinity of Liberty Grove Township
Wetland tl

Estimated
Popu1ation

1975

Estimated

1970-1975'

Projected
Population

1990

Door County
Liberty Grove Township

11.8
6.6

20,94022,469
1,251

b IJ.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Liberty Grove Township Wetland 41 and the surrounding area
is rural, wooded space. Liberty Grove Township Wetland 41 is located within
Newport State Park  Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. The wetland is under public ownership  Newport State
Park; Schinkten, 1975!. In 1971, a part of the Newport State Park totalling
140 acres, including the wetland, was designated as the Newport Conifer-
Hardwoods Scientific Area  Germain et al., 1977!. The location of the wetland
suggests that it is subject to minimal development pressure.

Recreation

Liberty Grove Township Wet1and $1 1ies within the 2,321-acre Newport State
Park. The park has a wilderness orientation, with only a few facilities for day
use in the Newport Bay area. The remainder of the park is in non-intensive
uses, with hiking trails throughout the area and primitive campsites along the
shore of Lake Michigan. The wet1and is located within that portion of the park
constituting the 140-acre Newport Conifer-Hardwoods State Scientific Area and
receives recreational use only from a hiking trail  Wisconsin Bureau of Parks
and Recreation, 1974; Germain et a1., 1977!.

Nineral Ener and Forest Resources

Liberty Grove Township Wetland 41 lies within a wooded area that extends,
with only a few interruptions, along the Lake Michigan shoreline in the vicinity
of the wet1and  U.S.G.S. quadrangIe map, Sister Bay, Wisconsin, 1960!. It was
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Although Liberty Grove Township Wetland $1 lies within an area underlain by
Niagara limestone, there are no quarryi ng operations in the vicinity af the
wetland  Hotchkiss and Steidtmann, 1914; Ostrom, 1970!. Glaciolacustrine
deposits of' sand, silt, and clay are present in the wetland, but have little
potential for containing commercial deposits of sand and gravel  Buckley, 1901;
Hadley and Pelham, 1976; Ostrom, 1970!. There are no sand and gravel or clay
operations active in c1ose proximity to the wetland �strom, 1970!. No known
oil, gas, or coal resources are present.



not determined through the literature search whether this area is used f' or wood
production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Liberty Grove Township
Wetland ¹1  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Liberty Grove Township
Wetland ¹1. However, numerous dairy and orchard operators in the county dispose
of process wastewaters by spreading them an the ground. The shallow soils of
Door County, which overlie creviced limestone bedrock, make groundwater
contamination from both po~nt and non-point sources a problem throughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

LH 209RESEARCH PROJECTS

A modern soil survey is being prepared far Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonal coaaaunication!.
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No known historical sites exist within 500 feet of Liberty Grove Township
Wetland ¹1, nor are there any known archaeological sites in the vicinity.
However, the area has not been systematically surveyed by a professional
archaeologist  Wisconsin Historic Preservation Division, 1977!.



LI BERTY GROVE TOWNSHIP WETLAND ¹2

PHYS IOGRAPHI C SETTING LN 210

Liberty Grove Township Wetland ¹2 is located near the northern tip of Door
Peninsula in Door County, Wisconsin, O.l mile from the Lake Michigan shoreline
and four miles east of the community of Ellison Bay. Liberty Grove Township
Wetland ¹2 lies at the base of Lynd Point, a small peninsula that separates
Newport Bay and Europe Bay. The wetland is a Palustrine System; it lies in a low
depression, and the enti re area is wooded with northern wet-mesi c forest
 Wisconsin Scientific Areas Preservation Council, 1976 !. The wetland is part of
the Newport State Park  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Liberty Grove Township Wetland ¹2 has a total relief of less than 10 feet;
the wetland elevations range from approximately 590 to 600 feet above sea level
�0 to 20 feet above the approximate mean elevation of Lake Michigan!. The
shoreline of Newport Bay in this area consists of a ledge of exposed rock 6 to 10
feet above water level, with little or no beach. Trees overhang the rocky lake
bank   Wisconsin Division of Environmental Protection, 1978 !. The shoreline to
the north of the wetland on Europe Bay features a sand beach which is
approximately 50 feet wide and gradually slopes upward to a tree line 10 to 12
feet above lake level. Liberty Grove Township Wetland ¹2 lies on a non-erodible
low plain  Great Lakes Basin Commission, 1975!. The inland topography is
rolling, with elevati ons of up to 700 feet above sea level.

The surficial geology of Liberty Grove Township Wetland ¹2 is
characterized by glaci ol acustr inc deposits of sand, silt,, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976 !.

Soils

The soil type in Liberty Grove Township Wetland ¹2 is Peat, a poor ly
drained soil consisting of organic material derived from sedges, reeds, wood,
and mosses {Whitson et al., 1919!.

There are no streams flowing through Liberty Grove Township Wetland ¹2
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It is likely that the
wetland is the result of the high water table in the northern portion of Door
Peninsula. The hydrology of Liberty Grove Township Wetland ¹2 is affected by
the levels of Lake Michigan, which are subject to short and long term
fluctuations  Wisconsin Bureau of Parks and Recreation, 1974!.
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C 1 1m ate

The closest weather station providing climatic data for Liberty Grove
Township Wetland g2 is located on Wa~hington Istand, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average daily low for January was
13.8 F and the average daily high in July was 78.9 F . The average annual
precipitation 1s 29.03 inches, with a mean monthly precipitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost
�8 F! in 1975 occurring on April 26 and the first killing frost on October 30
 Nat1onal Oceanic and Atmospheric Administration, 1975!.

S ecial Features

Rocky reefs and shoals extend into Lake Michigan and include Gravel Island,
which is part of the Gravel Island Nat1onal Wildlife Refuge  U.S.G.S, quadrangle
map, Sister Bay, Wisconsin, 1960!.

LM 210BIOTIC SETTING

The literature search yielded no site-specif1c information pertaining to
major species composition and distribut1on, dens1ty and productivity, or
relationship to water levels of the vegetation of Liberty Grove Township Wetland
II'2.

Fish

A search of the literature provided no site-spec1fic information
pertaining to major species, species composition, spawning and hatch1ng areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Liberty Grove Township Wetland
P2.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Liberty Grove Township Wetland f2.
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Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Barman �973!. Groundwater quality
infarmat1on, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
The literature search yielded no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, depth, ar seasonal
changes in Liberty Township Wetland t2.



Re tiles and Am hibians

Appendix C-10 includes a list and general estimate of abundance of reptiles
and amphibians known to be in the vicinity of Liberty Grove Township Wetland ¹1.
Although the area surveyed is relatively small and includes only two additional
wetlands, care should be exercised in the interpretation of the relevance of
this list to Liberty Grove Township Wetland ¹2.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
corrmercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in this wetland.

Avifauna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Liberty Grove Township Wetland ¹2
as Class I wildlife habitat, "most desirable" for songbirds and ruffed grouse
 Bonasa umbellus] and "desirable" for shorebirds and woodcock  Philohela minor!
 Thompso~n et a ., 1975!.

Although no breeding bird surveys have been conducted on Liberty Grove
Township Wetland ¹2, its comparable habitat and close proximity to the Newport
State Park Conifer-Hardwoods Scientific Area could result in a similar species
list Table 10-25 lists the birds observed at the Scientific Area.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Liberty Grove Township Wetland ¹2. The literature search
provided no site-specific information pertaining to seasonal distribution and
abundance, density and productivity, recreational and cotrmer ciaI use, life
histories, food sources, or relationship to water levels of the birds utilizing
this wetlands

Mammal s

The relative abundance of mammal species which may utilize Liberty Grove
Township Wetland ¹2 are listed in Appendix E-6. Liberty Grove Township Wetland
¹2 has been classified as "most desirable" habitat for white-tailed deer
   d i  ~ii     d "d   "  bi
furbearers  Thompson et al., 1976; Wisconsin Department of Natural Resources,
open f ile report!. A survey of the marshals of the Gr een Bay Isl ands  Long,
1978! provides some general information which may be useful in characterizing
the wetlands of Door County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to density
and productivity, recreational and commercial use, life histories, food
sources, or relationship to water levels of the mammals inhabiting Liberty Grove
Township Wetland ¹2.
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Table KO-2S. Breediog Bird Survey of Bewoog State
Park Conifer-Hardwoods, July 9, 1971

5 eciesS ecies Number er

P~eservation Council, 1974

-766-

mallard
black duck

gadwall
blue-winged teal
comon goldeneye
red-breasted merganser
ruffed grouse
killdeer
spotted sandpiper
herring gull
ring-billed gull
mourning dove
whip-poor-will
hairy woodpecker
downy woodpecker
great crested flycatcher
least flycatcher
eastern wood pewee
tree swallow
purple martin
blue jay
black-capped chickadee
white-breasted nuthatch
red-breasted nuthatch
house wren

Misconsin Sci enti fi c Areas

21

2 2 1 1
13

2

33
3

2 2

2 3
ll
-6
4

12 8

2 6

winter wren
robin
wood thrush
vee ry
cedar waxwing
starling
red-eyed vireo
black-and-white warbler
black-throated green warbler
blackburnian warbler
pine warbler
ovenbird
northern waterthrush
mourning warbler
Canada warbler
American redstart
red-winged blackbird
common grackle
brown-headed cowbird
scarlet tanager
rose-breasted grosbeak
chipping sparrow
white-throated sparrow
song sparrow

4
28

23
8
6

31
3

16
1
3

26
1

1
18
52
18

7
14

4

11



Endan ered S ecies

Na plants or animals appearing on the federal or state lists af endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Liberty Grove Township Wetland 82 by the literature search.
However, double-crested cormorants, an endangered species in Wisconsin, have
historically nested on nearby Spider Island and have recently been observed
there  Scharf et al., 1977!.

Health

The avaimable information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Oepartment of
Natural Resources has desi gnated this wetland as Cl ass I wi1 dl if e habitat.
Numerous dairy and orchard oper ators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.

CULTURAL SETTING LM 210

Table 10-26. Population Data for the Vicinity of Liberty Grove
Township Wetland $2

stimate rogected
Popul at i on

1970-1975 1990

stimate
Popul ati on

1975

Door County
Liberty Grave Township

22,469
1,251

11.8
6.6

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Liberty Grove Township Wetland 42 and the surrounding area
is rural, wooded space  Wisconsin Coastal Zone Management Development Program
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Liberty Grove Township Wetland 82 is located in Liberty Grove Township of
Door County, Wisconsin. The county is sparsely populated and has a density of
41 persons per square mile. Table 1046 indicates that Door County and Liberty
Grove Township both experi enced rapid population growth between 1970 and 1975.
Population projections for 1990 indicate that Door County may exper ience a slow
population decline in the future.



aerial photograph, 1975!. The wetland is under public ownership  Newport State
Park!  Schinkten, 1975! and its location suggests that it is subject to minimal
development pressures.

Recreation

Liberty Grove Township Wetland ¹2 11es within the 2,32}-acre Newport State
Park. The park has a wilderness orientation, with only a few facilities for day
use in the Newport Bay area. The remainder of the park is 1n non-intensive
uses, with hiking trails throughout the area and primitive campsites along the
shore of Lake michigan. Hiking trails extend on either side of the wetland and
the day-use ar'ea, including a parking lot and a swimming beach, is less than
1,000 feet south of the wetland  Wisconsin Bureau of Parks and Recreation,
1974!.

Mineral Ener and Forest Resources

Although Liberty Grove Township Wetland ¹2 lies within an area underlain by
Niagara 11mestone, there are no quarrying operations in the vicinity of the
wet 1 and  Hotchk i ss and Ste 1 dtmann, 1914; Ostrom, 1970!. Gl aciol acustrine
deposits of sand, silt, and clay are present in the wetland, but have little
potential for containing commercial depos1ts of sand and gravel  Buckley, 1901;
Hadley and Pelham, 1976; Qstrom, 1970!. There are no sand and gravel or clay
operations active 1n close proxim1ty to the wetland  Ostrom, 1970!. No known
oil, gas, or coal resources are present.

Liberty Grove Township Wetland ¹2 lies within a wooded area that extends,
with only a few interrupt1ons, along the Lake Michigan shoreline in the vicinity
of the wetland  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It was
not determined through the literature search whether this area is used far wood
production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Liberty Grove Township
Wetland ¹2  U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Liberty Grove Township
Wetland ¹2. However, numerous da1ry and orchard operators i n the county dispose
of process wastewaters by spreading them on the ground. The shal!ow soils of
Door County, which overlie creviced limestone bedrock, make groundwater
contamination from both po1nt and non-point sources a problem throughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeola ical Features

No known historical sites ex1st within 500 feet of Liberty Grove Township
Wetland ¹2  Wisconsin Historic Preservation Division, 1977!, but the Wisconsin
Inventor y of Archaeology indicates that one archaeological site  DR ¹1034! is
present in the vicinity of L1berty Grove Town:hip Wetland ¹2. Information
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~arsenal coasnunication!.
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regarding the specific site location as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.



EUROPE BAY W'ETLAND

LM 211PHYS IOGRAPHI C SETTING

Europe Bay Wetland is located on the eastern side of the northern tip of
Door Peninsula in Door County, Wisconsin, roughly 300 feet inland from the Lake
Michigan shoreline, 3.0 miles east of the community of Ellison Bay and 0.5 mile
south of Europe Lake. Europe Lake was a bay of Lake Michigan at one time, but
the action of waves and currents has formed a bar of gravel and sand across the
mouth of the indentation, forming the lake  Martin, 1965!. The wetland is a
Lacustrine System; it is low and wooded with virgin red pine and beech-sugar
maple mesic forest  Wisconsin Scientific Areas Preservation Council, 1976!.
Orchards lie to the west of the wetland  U.S.G.S. quadrangle map, Washington
Is 1 and, Wi sconsi n-Mi chi gan, 1960! .

Surficial Geolo

The surficial geology of Europe Bay Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Europe Bay Wetland is Beach sand, which is comprised of
grayish fine or very fine sand with little or no organic matter in the soil.
Beach sand is derived from material washed onto shore by waves  Whitson et al.,
1919!.

~Hrdro~lo y

Ther e are no streams fl owing through Europe Bay Wet 1 and  U.S.G.S.
quadrangle map, Washington Island, Wisconsin-Michigan, 1960!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Barman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
The literature search yielded no site-specific data pertaining to water level
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Total relief of Europe Bay Wetland is slight; elevations range from 591 to
595 feet above sea level �1 to 15 feet above the approximate mean elevation of
Lake Michigan!. The Lake Michigan shoreline in the vicinity of the wetland is
undeveloped low dune-limestone, and the Europe Lake shoreline is cobblestone.
The wetland lies on a non-erodible low plain  Great Lakes Basin Cortliission,
1975!. Inland topography is rolling, with elevations of up to 700 feet above
sea level.



influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Europe Hay Wetland.

Cl imate

Natural features include the coastal dune-limestone ridges, rocky beach,
and offshore rock reefs and shoals which extend into Lake Michigan offshore of
the wetland, These rocky reefs and shoals include Gravel Island, part of the
Gr avel Isl and National Wildlife Refuge  U.S.G.S. quadrangle map, Washington
Island, Wisconsin-Michigan, 1960!.

LM 211BIOTI C SETTING

The literature search yielded no s1te-specific information pertaining to
major species composition and distribution, density and productiv1ty, or
relationship to water levels of the vegetation of Europe Bay Wetland.

Fish

A search of the literature provided no site-specific informat1on
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, 11fe histories, recreational and commercial
use, or food sources of the fish populations in Europe Hay Wetland.

Invertebrates

The 1iterature search produced no site-specif1c data pertaining to species
compos~t~ on, seasonal distributi on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Europe Bay Wetland.

Re tiles and Am hibians

The 11terature search yielded no site-specific information perta1ning to
major species, seasonal distribution and abundance, dens1ty, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in Europe Bay Wetland.
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The closest weather station provid1ng climatic data far Europe Bay Wetland
is located on Washington Island, Wisconsin. In 1975, the average monthly
temperature was 43.6 F, the average daily low for January was 13.8 F and the
average daily high 1n July was 78.9 F. The average annual precipitat1on is
29.03 inches, with a mean monthly precipitation of 2.00 1nches 1n January and
1.66 1nches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the f1rst killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.



Avif auna

The W1sconsin Department of Natural Resources, 1n its fish and wildlife
habitat study of the coastal zone, designated Europe Bay Wetland as Class I
wildlife habitat, "most desirable" for songbirds and ruffed grouse  Bonasa
ernie'llus! and "desirable" for shore birds and woodcock  Philohela ~m>nor
thompson et al., 1976!.

Gravel Island lies approximately one mile off the coast from Europe Bay
Wetland. This island is included within the Gravel Island National Wild11fe
Refuge. Scharf et al. �977! observed 450-500 adult herring gu11 s  Larus

t t s! and 266 young herring gulls on the island in June, l976. Scharr
a e herring gull productivity at one fledged young per nest. During that

same survey, Schart observed one subadul t double-cr ested cormorant
 Phalacrocorax auritus!, three cotnnon mergansers  ~Ner us ~mer anser!, and nine
gadwalls Anas ~stre era! on the island.

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Europe Bay Wetland. The literature search provided no site-
specific inf ormation pertaining to major species, seasonal d1stribution and
abundance, density and productivity, recreationa1 and commercial use, life
histories, food sources, or relationship to water levels of the birds utilizing
Europe Bay Wetland.

Mammals

The relative abundance of mammal spec1es which may utilize Europe Bay
Wetland are listed 1n Appendix E-6. Europe Bay Wetland has been cwassified as
"most des1rable" habitat for white-tailed deer  Odocoileus vir 1nianus! and as
"desirable" habitat for squirrels and furbearers Thompson et a ., 1976;
Wisconsin Department of Natura1 Resources, open file report!.

A sur vey of the mammals of the Greer! Bay Islands  Long, 1978! provides some
general information which may be useful in characterizi ng the wetlands of Door
County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to density
and productivity, recreationa1 and commercial use, life histories, food
sources, or relationship to water levels of the mammals 1nhabiting Europe Bay
Wetland.

Endan er ed S ecies

No plants or animals appearing on the federal or state 11sts of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et a1ae 1975!
were documented in Europe Bay Wetland by the 1iterature search. However,
double-crested cormor ants, an endangered species in Wisconsin, have been
observed on Gravel Island, approximately one mile east of Europe Bay Wetland
 Scharf et al., 1977!.
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Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of' this wetlard. However, the Wisconsin Department of
Natural Resources has designated this wetl and as Class I wi 1 dl i f e habitat.
Numerous dairy and or chard operators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.

LM 211CULTURAL SETTING

Europe Bay Wetland is located in Liberty Grove Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mi'Ie. Table 10-27 indicates that Door County and Liberty Grove Township
both experienced rapid population growth between 1970 and 1975. Population
projections for 1990 indicate that Door County may experience a slow population
decline in the future.

Table 10-27. Population Data for the Vicinity of Europe Bay Wetland

Estimated Pcooected
Popoia ioo

1970-1975 1990

Estimate
Population

1975

Door County
Liberty Grove Township

20,94022,469
1,251

11.8
6.6

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975 !

Land Use and Ownershi

Land use within Europe Bay Wetland and the surrounding area is
predominantly rura1, woodedspace  Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!. The wetland is under public ownership
 Schinkten, 1975!, and its location suggests that it is subject to minima!
development pressures.

Recreati on

Europe Bay Wetland lies just within the northern boundary of the 2,321-acr e
Newport State Park. The park has a wilderness orientation, with only a few
facilities for day use in the Newport Bay area. The remainder of the park is in
non-intensive uses, with hiking trails throughout the area and primitive
campsi tes along the shore of Lake Michigan. A hiking trail lies just inland
from the wetland  Wisconsin Bureau of Parks and Recreation, 1974!.
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Mineral, Ener and Forest Resources

Europe Bay Wetland lies within an area of glaciolacustrine deposits of
sand, silt, and c1ay. These deposits have low potential for containing
commercial deposits of sand and gravel  Buck 1ey, 1901; Hadley and Pelham, 1976!,
but are underlain by Niagara limestone  Hotchkiss and Steidtmann, 1914!. Ther e
are no active clay, sand and gravel, or quarrying operations in close proximity
to the wetland  Ostrom, 1970!. No known oiI, gas, or coal resources are
present.

Public Utilities and Facilities

There are no pub li c uti 1 iti es within 0. 5 mi 1 e of Europe Bay Wet1and
 U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Europe Bay Wetland. However,
numerous da~ry and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a prob1em throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Europe Bay Wetland, nor
are there any known ar chaeowogical sites in the vicinity. However, the area has
not been surveyed by a professional archaeologist  Wisconsin Historic
Preservation Division, 1977 !.

RESEARCH PROJECTS LM 211

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, 2ersonai cossaunication!.
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Europe Bay Wetland lies within a wooded area that extends, with only a few
interruptions, along the iake Michigan shore1ine in the vicinity of the wetland
 U.SAG.S. quadrangle map, Sister Bay, Wisconsin, 1960!. It was not determined
through the literature search whether this area is used for wood production.



EUROPE LAKE WETLAND COMPLEX

PHYSIOGRAPHI C SETTING LM 212-213

Europe Lake Wetland ¹1 has little relief; its elevation is 596 feet above
sea level, 16 feet above the approximate mean elevation of Lake Michigan.
Europe Lake Wetland ¹2 has a total relief of 20 feet and elevations ranging from
585 to 605 feet above sea level. The shoreline in the area is a non-erodible low
plain composed partially of low dune-limestone frontage. The inland topography
is rolling, with elevations of up to 700 feet above sea level.

The surficial geology of Europe Lake Wetlands ¹1 and ¹2 is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type for Europe Lake Wetlands ¹1 and ¹2 is Beach sand, which is
comprised of grayish fine or very fine sand with little or no organic matter in
the soil. Beach sand is derived from material washed onto shore by waves
 Whitson et al., 1919!.

~Hidr o 1 oi~

There are no streams flowing through Europe Lake Wetland ¹1. The southern
portion of Europe Lake Wetland ¹2 is adjacent to Europe Lake  U.S.G.S.
quadrangle map, Washington Island, Wisconsin-Michigan, 1960!. Europe Lake is a
shallow, hard-water lake that is found in a bedrock depression  Poff and
Threinen, 1965!. Hydrologic data for Europe Lake were collected in April, 1962
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The Europe Lake Wetland Complex, comprised of Europe Lake Wetlands ¹1 and
¹2, is 1 ocated at the northern tip of Door Peninsu1a in Door County, Wisconsin.
The wetlands lie just north of Europe Lake, approximately 0.1 mile from the Lake
Michigan shoreline and three miles east of the community of El 1 i son Bay,
Wisconsin. Europe Lake was a bay of Lake Michigan at one time, but the action of
waves and currents has formed a bar of gravel and sand across the mouth of the
indentation, forming a fake  Martin, 1965!. Europe Lake Wetlands ¹1 and ¹2 are
Lacustrine Systems; they are low and wooded with virgin red pine and beech-
sur gar maple mesic forest  Wisconsin Scientific Areas Preservation Council,
1976!. Orchards are cormon in the area  U.S.G.S. quadrangle map, Washington
Island, Wisconsin-Michigan, 1960!.



 Poff and Threinen, 1965!, at which time the pH value was 7.8 and alkalin1ty was
150 parts per million. Sodium and calc1um samples were 0.6 and 28.0 parts per
million, respectively. These data may reflect conditions in Europe Lake Wetland
P2.

C 1 imate

The closest weather station prov1ding climatic data for the Europe Lake
Wetl and Complex 1s located on Washington Isl and, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average dewily low for January was
13.8 F and the average daily high in July was 78.9 F. The average annual
precipitation is 29.03 inches, with a mean monthly precipitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost
�8 F! in 1975 occurring on April 26 and the first killing frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Europe Lake
Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Washington Island, 'Wisconsin-
Michigan, 1960!.

LM 212-213BIOTIC SETTING

The literature search y1elded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetat1on of Europe Lake Wetlands ¹1 and
¹2.

Fish

!»  ~i I i     , ! i  d !i,
 Stizostedion vitreum!, and northern~pike Esox lucius! constitute the fi srhye

! z i i  « « ii«.i� . !
probably utilize Europe Lake Wetlands ¹1 and ¹2, although Europe Lake Wetland ¹1
is a small palustrine unit which may not be utilized perennially. A search of
the literature provi ded no site-speci f i c inf ormati on pertaining to major
species, spec1es composition, spawning and hatching areas, seasonal locations
and abundance, life histories, recreational and commercial use, or food sources
of the fish populations in Europe Lake Wetlands ¹1 and ¹2.
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Generalized groundwater informat1on for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Horman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
The literature search yielded no site-specific data perta1ning to water level
influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Europe Lake Wetlands ¹1 and ¹2.



Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Europe Lake Wetland 41 and 4'2.

Re tiles and Am hibi ans

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in the Europe Lake Wetland
Complex.

Avif auna

Europe Lake Wetland kl was not included in the Wisconsin Department of
Natural Resource's wildlife habitat study of the coastal zone. Europe Lake
Wetland tl lies adjacent to and may be included in the Hotz Tract  Europe Lake!
Natural Area. The Wisconsin Scientific Areas Preservation Council �976!
states that this natural area, on the isthmus between Lake Michigan and Europe
Lake, is of statewide or greater significance.

The fish and wildlife habitat study designated Europe Bay Wetland f2 as
Class I wildlife habitat, "desirable" for waterfowl  Thompson et al., 1976!.
Europe Lake Wetland 4'2 adjoins the northern edge of Europe Lake. Waterfowl make
some use of this lake, and hunting is an important fall acitivity  Poff and
Threinen, 1965!.

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretati on of the relevance
of these data to Europe Lake Wetlands gl and g2. The literature search provided
no site-specific information pertaining to major species, seasonal distribution
and abundance, density and productivity, recreational and commercial use, life
histories, food sources, or relationship to water levels of the birds utilizing
these wetlands.

Mammals

Europe Lake Wetland P2 has been classified as "desirable" habitat for
furbearers  Thompson et al., 1976; Wisconsin Department of Natural Resources,
open file report!. A survey of the mammals of the Green Bay Islands  Long,
1978! provides some general information which may be useful in characterizing
the wetlands of Door County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distributi on and abundance, density and productivity, recreational and
commercial use, life histor~es, food sources, or relationship to water levels of
the mammals inhabiting the Europe Lake Wetland Complex, or to major species in
Europe Lake Wetland 81.
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Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Ser vice, 1978; Hine, et al a 9 1975!
were documented in Europe Lake Wetland ¹1 and ¹2 by the literature search.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I wild'life habitat.
Numerous dairy and orchard operators dispose of process waste-water in the
vicinity of these wetlands and this may have some effect on its health.

CULTURAL SETTING LM 212-213

Europe Lake Wetlands ¹1 and ¹2 are located in Liberty Grove Township of
Door County, Wisconsin. The county is sparsely populated and has a density of'
41 persons per square mile. Table 10-28 indicates that Door County and Liberty
Grove Township both experienced rapid population growth between 1970 and 1975.
Population projections for 1990 indicate that Door County may experience a slow
population decline in the future.

Table 10-28. Population Data for the Vicinity of' Europe Lake Wetlands
¹1 and ¹2

Estimated
Population

1975

Estimated Projected
Popo la ion

1970-1979 1990

11.8
6.6

Door County
Liberty Grove Township

20,94022,469
1,251

> U.S. 8ureau of' the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi
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Land use within Europe Lake Wetlands ¹I and ¹2 and the surrounding area is
rural, wooded space. An access road separates Europe Lake Wetlands ¹1 and ¹2
 U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan, 1960;
Wisconsin Coastal Zone Management Development Program aerial photograph, 1975!.
The wet lands are under private ownership  Schinkten, 1975!. The lack of
agricultural use of this area suggests that the wetlands are subject to low
development pressure.



Reer cation

There are no known state or federal recreational fac111ties in the vicinity
of Europe Lake Wetlands ¹1 and ¹2. However, Europe Lake is used for waterfowl
hunting during the fall, and Europe Lake Wetland ¹2 adjoins the northern edge of
Europe Lake. In addition, a 5,600-acre area around Europe Lake has been
suggested as an area for recreational development  Great Lakes Basin
Commission, 1975!.

Mineral Ener and Forest Resources

Europe Lake Wetlands ¹1 and ¹2 lie w1thin an area of glaciolacustrine
deposits of sand, si'It, and clay. These deposits have little potential for
containing commercial deposits of sand and gravel  Hadley and Pelham, 1976;
Buckley, 1901!, but are underlain by Niagara limestone  Hotchkiss and
Steidtmann, 1914!. There are no active clay, sand and gravel, or quarrying
operations in close proximity to the wetlands  Ostrom, 1970!. No oil, gas, or
coal resources are known to be present.

Europe Lake Wetlands ¹1 and ¹2 l1e with1n a wooded area that extends, with
only a few interruptions, along the Lake M1ch1gan shoreline in the vicinity of
the wetlands  U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan,
1960!. It was not determined through the literature search whether this area is
used for wood production.

Public Util1ties and Facilities

There are no public utilities within 0.5 mile of Europe Lake Wetlands ¹1
and ¹2  U.S.G.S. quadrangle map, Washington Island, Wisconsin-M1ch1gan, 1960!.

Poll uti on Sources

There are no NPDES permit holders adjacent to Europe Lake Wetlands ¹1 and
¹2. However, numerous dairy and orchard operators in the county dispose of
process wastewaters by spreading them on the ground. The shallow soils of Door
County, whi ch over 1 i e creviced l imestone bedrock, make gr oundwater
contamination from both point and non-po1nt sources a problem throughout the
county  Wisconsin Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites ex1st within 500 feet of Europe Lake Wetlands ¹1
and ¹2, but the W1sconsin Inventory of Archaeology indicates that two
archaeological sites  DR ¹20, ¹81! are present in the vicinity of the wetlands.
Information regarding the specific site locations as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Divis1on, 1977!.
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldNJork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona! cosssunication!.



PLUM ISLAND WETLAND

P HY S IO GRAPH I C SETT I N G LM F14

Plum Island Wetland is located on the northwestern end of Plum Island in
Door County, Wisconsin, adjacent to Lake Michigan and a small, unnamed 1ake.
The town of Washington Island is situated three miles to the north on Washington
Island. The wetland is a low Lacustrine System. The entire island is forested,
with sugar maple and basswood dominating. Plum Island lies offshore of the
northern tip of Door Peninsula, and is the southernmost island chain extending
from Door Peninsula to Michigan's Upper Peninsula. Detroit Island Passage lies
to the north of Plum Island and Porte Des Morts Passage ties to the south
 U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan, 1960!.

Plum Island Wetland has a total relief of less than 10 feet; elevations of
the wet1and range from 580 to roughly 588 feet above sea level {lake level to 8
feet above the approximate mean elevation of Lake Michigan!. The shoreline of
Plum Island features cobblestone beaches and low dolomite cliffs  Wisconsin
Scientific Areas Preservation Council, 1976!. The entire is1and is 1ow, with
maximum elevations of 620 feet above sea level.

Surficial Geolo

The surficial geology of Plum Island Wet1and is characterized by
gl aci ol acustri ne deposi ts of sand, silt, and clay. These 1 ake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soi1s

The soil type in P1um Island Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.

~Hydrol ocCO
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There are no streams flowing through Plum Island Wetland, but the wetland
is adjacent to a small, unnamed lake  U.S.G.S. quadrangle map, Washington
Island, Wisconsin-Michigan, 1960!. No published hydrologic information is
available for this lake. Generalized groundwater information for the Wisconsin
portion of the Lake Michigan shore is available in Skinner and Borman �973!.
Groundwater quality information, including total solids, inorganic
constituents, and nutrients, is available for select deep well sites in Door
County  Holt and Skinner, 1973!. The literature search yielded no site-specific
data pertaining to water level influences, groundwater drainage patterns and
runoff, depth, or seasonal changes in Plum Island Wetland.



Climate

S ecial Features

A sand and gravel bar extends northwestward into Lake Michigan offshore of
Vlum Island Wetland  U.S.G.S. quadrangle map, Washington Island, Wiscons1n-
Michigan, 1960; Wisconsin Coastal Zone Management Development Program aerial
photographs, 1975!.

LM 214BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productiv1ty, or
relationship to water levels of the vegetation of Plum Island Wetland.

Fish

A search of the literature provided no s1te-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Plum Island Wetland,

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Plum Island Wetland.

Re tiles and Am hib1ans

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or retationship to water
levels of the reptiles and amphibians present in Plum Island Wetland.
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The closest weather stati on prov~ ding climatic data for Plum Island
Wetland is located on Washington Island, Wisconsin. In 1975, the average
monthly temperature was 43.6 F, the average daily low for January was 13.8 F and
the average daily high in July was 78.9 F. The average annual precipitat1on 1s
29.03 inches, with a mean monthly prec1p1tation of 2.00 inches in January and
1.66 inches in July based on the normal period from 1941-1970. The g~owing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring an April 26 and the first killing frost on October 30  Nat1onal
Ocean1c and Atmospheric Adm1nistration, 1975!.



Av1f auna

Plum Island Wetland was not included in the Wisconsin Department of Natural
Resources' wildlife habitat study of the coastal zone. However, the Wisconsin
Scientific Areas Preservation Council �974! conducted a breeding bird survey
on Plum Island on June 30, 1971. Although the survey does not appear to include
Plum Island Wetland, many of the species observed could be associated with the
wetland. The results of the survey are shown 1n Table 10- 29. The 49 species
observed included the red-breasted merganser  ~Mer us serrator!, spotted
sandpiper  actitis macularia!, herring gull  Lares ar entatuus Saan n common tern
 Sterna hiruun uo . ATI ~o Islam Island, including p um s an Wetland, has been
designated as a natural area of' state or wider significance by the Scientific
Areas Preservati on Council �976!.

Appendix D-22 contains general information on wetland birds of Lake
Section l0, but care should be exercised in the interpretat1on of the relevance
of these data to Plum Island Wetlanda The literature search provided no site-
specific information pertaining to major species, seasonal distribution and
abundance, density and productivity, recreational and commercial use, life
histories, food sources, or relationship to water levels of the birds utilizing
this wetland.

Mammals

Information discussed concerning the ten wetlands of the Washington Island
Wetland Complex  LM 216-225! may be useful in character1zing Plum IsIand
Wetland.

The literature search provided no site-specific data pertaining to
seasonal d1stribution and abundance, density and productivity, recreational and
commercial use, life histor1es, food sources, or relationship to water levels of
the mammals inhabiting Plum Island 'Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Plum Island Wetland by the literature search. However, bald
eagle  Haliaeetus leucoce halus!, which is on the federal list, formerly nested

P1 nrn. « t d i 1 d i 1927
 Jackson, 1927!.

Health

The available information 1s not suff'icient to allow an evaluation of the
environmental quality of this wetland.
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Table 10-29. 8reeding 8ird Survey of Plum Islanda

Number ec lesec>es

Wisconsin Department of Natural
Council, 1974

Resources, Scientific Areas Preservation
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black duck
red-breasted merganser.
red- tail ed hawk
killdeer
spotted sandpiper
herring gull
ring-bil'led gull
common tern
chimney swift
fl i cker
downy woodpecker
eastern kingbird
crested flycatcher
least flycatcher
wood pewee
tree swallow
barn swallow
cliff swallow
purple martin
blue jay
crow

house wren
winter wren
catbird
brown thrasher

1
16
ll

'I 72

2
3

lg
2

7
2
7

16
56
32

217
2

37
6
4
9
2
1

robin
veer y
cedar waxwing
s tarl ing
red-eyed vireo
warbling vireo
black-and-white warbler
yellow warbler
chestnut-sided warbler
ovenbird
mourning warbler
redstart
red-winged blackbird
8altimore oriole
cowbird
scarlet tanager
rose-breasted grosbeak
indigo bunting
purple finch
gol dfinch
rufous-sided towhee

chipping sparrow
white-throated sparrow
song sparrow

33
26
46
72

26 2 7 1
21 1
51

31 322 2 6 6 3 3
4 9
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Plum Island Wetland is located in Washington Township of Door County,
Wisconsin. The county is sparsely popu'lated and has a density of 41 persons per
square mile. Table 10-30indicates that Door County and Washington Township
experienced rapid population growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may experience a slow population
decl ~ ne in the future.

Table 10-30. Population Data of the Vicinity of Plum Island Wetland

Estimated Estimated

Population Xh
1975 1970-1975

Projected
Popu 1 atbi on

1990

11.8
22.2

20,94022,469
545

Door County
Washington Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Plum Island Wetland. However, the Great Lakes Basin Commission �975 ! has
suggested the Door County Islands as a possible area for recreational
development.

Mineral Ener and Forest Resources

Plum Island Wetland lies within an area of glaciolacustrine deposits of
sand, silt, and clay, underlain by Niagara limestone  Hotchkiss and Steidtmann,
1914!. These deposits have little potential for containing conmercial deposits
of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!, and there are no
active clay, sand and gravel, or quarrying operations on Plum Island  Ostrom,
1970!. No oil, gas, or coal resources are known to be present in the wetland.
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Land use within Plum Island Wetland and the surrounding area is rural,
wooded space. Two navigation lights are situated south of the wetland and an
air strip is located to the southwest  U.S.G.S. quadr angle map, Washington
Island, Wisconsin-Michigan, 1960; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!. Plum Island is owned by the United States
Government  Schinkten, 1975!, suggesting that the wetland is subject to min~mal
developmental pressur e.



Commercially useful deposits of manganese nodules exist within the Green
Hay region, but are not currently exploited  Bertrand et al., 1976!, It is not
known whether these nodules are present in Plum Island Wetland.

P'turn Island Wetland is entirely wooded, as is most of Plum Island  U.S.G.S.
quadrangle map, Washington Island, Wisconsin-Michigan, 1960!. It is not known
whether Plum Island is used for wood production. However, it is doubtful that
production would be commercially viable since the forest stand is situated on a
small island.

Public Utilities and Facilities

There are no public utilities within Oa5 mile of Plum Island Wetland
 U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan, 1960!.

Pollution Sources

There are no NPOES permit holders adjacent to Plum Island Wetland. No
site-specific information was located through the literature search pertaining
to non-point sources of pollution.

Historical and Archaeolo ical Features

LM 214RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonal conssunication .

A study is currently under way to relate the level of environmental
contami nants to eggshell thickness and reproductive success of common
mergansers  incr us ~me@ anser! and red-breasted mergansers  M. serrator]. Eggs
are being co ected from eight islands along the Lake Michigan coast of Door
County, including Plum island  Heinz, 1977!.
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There are no known historical sites within 500 feet of Plum Island Wetland,
but the Wisconsin Inventory of Archaeology indicates that two archaeological
sites  DR $48, 8103! are present in the vicinity of the wetland. Information
regarding the specific site locations as well as field findings and
interpretations can be obtained from the Wisconsin Historical Society
 Wisconsin Historic Preservation Division, 1977!.



DETROIT ISLAND WETLAND

PHYSIOGRAPHIC SETTING LM 215

Detroit Island Wetland is located at the northern end of Detroit Island in
Door County, Wisconsin. The town of Washington Is1and, situated on Washington
Island, lies 1.6 miles to the north. The wetland lies adjacent to Lake Michigan
on a bay formed by bay mouth bars located east and west of the wetland. Detroit
Is1and Wetland is a law and wooded Lacustrine System  U.S.G.S. quadrangle map,
Washington Island, Misconsin-Michigan, 1960!.

Detroit Island Wetland has a total relief of less than 10 feet; elevations
range from 580 to 590 feet above sea level  lake level to 10 feet above the
approximate mean elevation of Lake Michigan!. The shoreline adjacent to the
wetland is sand beach, and the wetland lies in swales of low beach dunes. The
Great Lakes Basin Commission �975! descri bes this por ti an of the Detroit Island
shoreline as an erodible low plain with 1 andward wetland areas . Detrait Island
features one hill, which rises to a maximum elevation of 660 feet above sea
level. This hill lies to the south of the wetland, near the center of the
island.

Surfi ci al Geol o

The surficial geology of Detroit Island Metland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Sails

The sail type in Detroit Island Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Mhitson et al., 1919!.

~Hidro~lo g
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There are no streams flowing thr ough Detroit Island Wet1and  U.S.G.S.
quadrangle map, Mashington Island, Wisconsin-Michigan, 1960!. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
avail ab 1 e in Skinner and Borman �973! . Groundwater qual i ty inf ormati on,
including total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Ho1t and Skinner, 1973!. The literature
search yie1ded no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, depth, or seasonal changes in Detroit
Island Wetland.



Cl imate

S ecial Features

Bay mouth bars are situated to the west and east  U.S.G.S. quadrangle map,
Washington Island, Wisconsin-Michigan, 1960!.

LM 215BIOTIC SETTING

The literature search yielded no site-specif1c information pertain1ng to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Detroit Island Wetland.

Fish

A search of the literature provided no site-specific information
pertain1ng to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Detroit Island Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and product1vity,
food sources, or relationship to water levels of the invertebrates present in
Detroit Island Wetland.

Re tiles and Am hib1ans

The literature search yielded no site-specific informati on pertain1ng to
major species, seasonal distribution and abundance, density, recreat1onal and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in Detroit Island Wetland.
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The closest weather station provid1ng climatic data for Detroit Island
Wet 1 and is located on Washington Island, Wisconsin. In 1975, the average
monthly temperature was 43.6 F, the ave~age daily low for January was 13.8 F and
the average daily high in July was 78.9 F. The average annual precipitat1on is
29.03 inches, with a mean monthly precipitation of 2.00 inches in January and
1.66 inches in July based on the normal period from 1941-1970. The grow1ng
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.



Avif auna

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Detroit Island Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.

Nammals

Information discussed for the ten wetlands of the Washington Island
Wetland Complex  LM 216-225! may be useful in char acterizing Detr oit Island
Wetland.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the rnarrrnals inhabiting Detroit Island Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Detroit Is1and Wetland by the literature search. However,

!! ! I ~!. «!
formerly nested on Detroit Island. This species has not been documented on the
i s 1 and s i nce 1927   J ack s on, 1927 ! .

Health

LN Z15CULTURAL SETTING

Detroit Island Met1and is located in Washington Township of Door County,
Wisconsin. The county is sparsely popu1ated and has a density of 41 persons per
square mile. Table 10-31 indicates that Door County and Washington Township
exper i enced r api d population growth between 1970 and 1975, but popul ation
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

- 789-

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.



Table 10-31. Population Data for the Vicinity of Detroit Island Wetland

Projected
Papular,ion

1990

Estimated
Xc

1970-1975

Estimated

Popul ati on
1975

11.8
22.2

Door County
Washington Township

20,94022,469
545

b U.S. Bureau of the Census �977!
Wisconsin State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Detroit Island Wetland and the surrounding area is rural
wooded space. Detroit Island is largely undeveloped. A foot trail lies
adjacent to the wetland  U.S.G.S. quadrangle map, Washington Island,
Wisconsin-Michigan, 1960; Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. The wetland is under private ownership  Schinkten,
1975!, but the unsuitablility of Detroit Island for agricultural uses and the
lack of current development suggests that the wetland is subject to low
development pressure.

Recreati on

There are no known state or federal recreational facilities in the vicinity
of Detroit Island Wetland. However, the Great Lakes Basin Commission �975! has
suggested the Door County Islands as a possible area for recreational
development.

Mineral Ener and Forest Resources

Detroit Is land Wetland is entirely wooded, as is all of Detroit Island
 U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan, 1960!. It is
not known whether Detroit Island is used for wood production. However, it is
doubtful that production would be commercially valuable since the forest stand
is situated on a small island
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Detroit Island Wetland lies within an area of glaciolacustrine deposits of
sand, silt, and clay, underlain by Niagara limestone  Hotchkiss and Steidtmann,
1914! . These deposits have 1 i ttl e potenti al f or containing commerci al
quanti ties of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!, and
there are no active clay, sand and gravel, or quarrying operations on Detroit
Island  Ostrom, 1970!. No oi'I, gas, or coal resources are known to be present
in the wetland. Comnercially useful deposits of manganese nodules exist within
the Green Bay regi on, but are not currently exploited  Bertrand et al., 1976!.
It is not known whether these nodules are present in Detroit Island Wetland.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Detroit Island Wetland
 U.S.G.S. quadrangle map, Washington Isl and, Wisconsin-Michigan, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Detroit Island Wetland. No
site-specific information was located through the 'Iiterature sear ch pertaining
to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Detroit Island Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1977!.

LM 215RESEARCH PROJECTS

A study is currently under way to relate the level of environmental
contami nants to eggshell thickness and reproductive success of common
mergansers  Mer us mer anser! and red-breasted mergansers  M. serrator!. Eggs
are being co ected rom eight islands along the Lake Michigan coast of Door
County, including Detroit Island  Heinz, 1977!.
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet avai 1 able  J.C. Hytry, Wisconsin State
Censer vationist, personal coasnunicationI.



WASHINGTON ISLAND WETLAND COMPLEX

LM 216-225PHYS IOGRAPHI C SETTING

The Washington Isl and Wetland Complex 1s comprised of Jackson Harbor
Wetlands ¹1 and ¹2, South Point Wetlands ¹1 and ¹2, Detroit Harbor Wetlands ¹1
and ¹2, West Harbor Area Wetlands ¹1 and ¹2, Coffee Swamp, and Coffee Swamp Area
Wetland. The wetland complex is located on Washington Island in Door County,
W1sconsin; the island lies at the entrance to Green Say in a chain of islands
extending from Door Peninsula to Michigan's Upper Peninsula. The shoreline of
Washington Island is irregular and forms four prominent bays: Detroit Harbor,
Washington Harbor, Jackson Harbor, and West Harbor  U.S.G.S. quadrangle map,
Washington I s 1 and, Wi s cons i n-M1chi gan, 1960! .

All of the wetlands in the Washington Island Wetland Complex occupy low
sites and all but South Point Wetland ¹1 are Lacustrine Systems. South Point
Wetland ¹1 is a Palustrine System. Jackson Harbor Wetland ¹1, South Point
Wetlands ¹1 and ¹2, West Harbor Wetland ¹2, Coffee Swamp, and Coffee Swamp Area
Wetland are all wooded; the remainder of the wetlands in the complex are non-
wooded. Jackson Harbor Wetlands ¹1 and ¹2 11e on opposite sides of Jackson
Harbor, which 1s protected by a bay mouth bar. A Wisconsin Scientific Area is
located to the west of Jackson Harbor Wetland ¹l. South Point Area is located
to the west of Jackson Harbor Wetland ¹1. South Point Wetl ands ¹1 and ¹2 lie to
the west of South Point. Detroit Harbor Wetlands ¹1 and ¹2 are south of the
corrrnunity of Washington Island, on Detroit Harbor. West Harbor Wetlands ¹1 and
¹2 lie to the north of West Harbor; West Harbor Wetland ¹1 is located on a sand
spit that protects a small bay. Coffee Swamp and Coffee Swamp Area Wetland
occupy the largest wetland area on Washington Island. These two wetlands are
located on the northern side of the island on a flat low plain  U.S.G.S.
quadrangle map, Washington Island, W1sconsin-Michigan, 1960!. Coffee Swamp
cons1sts of several acres of open sedge bog and several acres of open water
surrounded by second growth swamp forest.

The location of each of the ten wetlands in this complex relative to the
shoreline and nearest city is described in Table 10-32.
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Table 10-32. Locations of Washington Island Wetlands

Distance to
nearest cit

Distance to
shorelineWetland

Jackson Harbor Wetlands ¹1 and ¹2

South Point Wetlands ¹1 and ¹2

Detroit Harbor Wetlands ¹1 and ¹2

West Harbor Area Wetlands
¹1 and ¹2

Coffee Swamp and Coffee Swamp
Area Wetland

All of the wetlands in the Washington Island Wetland Complex have very
little total relief and have elevati ons at or near 590 feet above sea level   10
feet above the approximate mean elevation of Lake Michigan!. All of the
wetlands with the exception of West Harbor Wetlands ¹1 and ¹2 lie on an erodible
low bluff shoreline  Great Lakes Basin Commission, 1975!. Jackson Harbor
features a sand beach and low dunes covered with boreal forest  Wisconsin
Scientific Areas Preservation Council, 1976!. Shoals and three small islands
lie offshore of the east side of Washington Island. The upland interi or portion
of Washington Island is hilly, with elevations as high as 760 feet above sea
1 evel.

The surficial geology of the Washington Island Wetland Complex is
characterized by glaciolacustrine deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.

Soil s

There are two soil types found in the Washington Island Wetland Complex,
Peat and Beach sand ~ Peat soil is poorly drained and consists of organic
material derived from sedges, reeds, wood, and mosses. Beach sand is comprised
of grayish fine or very fine sand with little or no organic matter. Beach sand
is derived from material washed onto shore by waves  Whitson et al., 1919!.
Beach sand is present in Jackson Harbor Wetland ¹2 and Detroit Harbor Wetland
$1. Peat soil is present in the other eight wetlands in the Washington Island
Wetland Complex.
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There ar e no streams flowing through any of the wetlands in the Washington
Island Wetland Complex. However, Coffee Swamp has two ponds, one of which is
interm1ttent  U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan,
1960!. Coffee Swamp 1s a calcareous bog w1th a drainage area of one square mile
and a maximum depth of 1.5 feet. Water quality data for Coffee Swamp were
collected in 1962, at which t1me the alkalinity was 187 mi lligrams per liter and
the pH value was 8.4  Poff and Threinen, 1965!. Coffee Swamp is influenced by
fluctuations in the water level of Lake Michigan  Wisconsin Scientif1c Areas
Preser vation Council, 1974!.

Generalized groundwater 1nformat1on for the Wisconsin portion of the Lake
Michigan shore is ava1l able in Skinner and Sorman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.

No site-specific information was located through the liter ature search
pertaining to groundwater drainage patterns and runoff, or seasonal changes in
Coffee Swamp. Sitespecific information is not available on water level
influences, groundwater drainage patterns and runoff, water qual1ty, depth, or
seasonal changes in the remaining nine wetlands of the Washington Island Wetland
Complex.

Cl imate

The closest weather station providing climat1c data for Washington Island
Wetland Complex is located on Washington Isl and, Wisconsin. In 1975, the
average monthly temperature was 43.6 F, the average dewily low for January was
13.8 F and the average daily high 1n July was 78.9 F. The average annual
prec~pitat~on is 29.03 inches, with a mean monthly precipitation of 2.00 1nches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately s1x months long, with the fast k11ling frost
�8 F! in 1975 occurring on April 26 and the first killing frost on October 30
 National Oceanic and Atmospheric Admi n1strati on, 1975!.

S ecial Features

Jackson Harbor Wetland t2 11es at the base of a bay mouth bar. South Point
Wetlands $1 and P2 are located near coastal beach ridges on the south side of
Washington Island ~ Several small bay mouth bars are located in the vicinity of
West Harbor  U.S.G.S. quadrangle map, Washington Island, Wisconsin-Michigan,
1960! .
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The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, dens1ty and productivity, or
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relationship to water levels of the vegetation of the Washington Island Wetland
Complex.

Fish

Winterkill in Coffee Swamp, which is very shallow, has precluded the
existence of a significant fish fauna in that unit. A search of the literature
provided no site-specific information pertaining to major species, species
compositi on, spawning and hatching areas, seasonal 1 ocati ons and abundance,
life histories, recreational and commercial use, or food sources of the fish
populations in the Washington Island Wetland Complex.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
the Washington Island Wetland Complex.

Re tiles and Am hibi ans

The mudpuppy  Necturus maculosus! has been collected from Lake Michigan
along the rocky sho~re Tne ihn~medsate y adjacent to Jackson Harbor Wetland P2
 Charles A. Long, gersonal cossuunication . A snapping turtle  ~Che1 dra
ser entina! was observed at Jackson Harbor, which lies between Jackson Harbor

41 and Jackson Harbor Wetland 82  Long and Long, 1976!. Another
snapping turtle and a painted turtle  ~Chr sem s jsicta! were observed at Jackson
Harbor Netland 62  Long and Long 1976; Charles A. Long, personal comunicationl.
1 1 1 k TT
Wetland f2  Charles A. Long, ersona coussun>catsonj. The eastern garter snake,
1 11 Tk ~  ~ .~111
been observed >n or near o ee Swamp  Charles A. Long, jserssoonnaal lcohnsunicationl.

Other wetland associ ated reptiles and amphibians known to occur on
Washington Island include the red-backed salamander  Plethodon c. cinereus!,
American toad  Bufo americanust, green frog  Rang clamh~tans, noRhe~rn eopakd
fr og  R. ~linens, northern water snake  Natr>~x~ss e on!, ringneck snake
 Diado his unctatus!. The red-backed sa1amander is common in upland
s tuations; the northern water snake is common along the coast of Lake Michigan.
The painted turtle has been observed nesting on Washington Island  Long and
Long, 1976; Charles A. Long, personal communication!.

The literature search provided no site-specific information pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the reptiles and amphibians present in Jackson Harbor Wetlands gl and t2 and
Coffee Swamp. No site-specific information of any kind was located for the
seven other wetlands in the Washington Island Wetland Complex.

-795-



Avif auna

The Wisconsin Department of Natural Resources, in its fish and wUdlife
habitat study of the coastal zone, designated Jackson Harbor Wetlands ¹1 and ¹2
as Class I wildlife habitat, "most desirable" for waterfowl, gulls and terns,
and shore birds  Thompson et al., 1976!. The Jackson Harbor State Scientific
Area, known for its divers1ty of vegetation and wildlife, 1s located near these
wetlands at the lower end of Jackson Harbor. The study also designated South
Point Wetlands ¹1 and ¹2 as Class I wild11fe habitat. South Point Wetland ¹1 is
"most desirab1e" for waterfowl, shore birds, and gul'ls and terns. South Point
Wetland ¹2 is "most desirable" f' or songbirds and ruffed grouse  Bonasa umbellus!
 Thompson et al., 1976!. The area around the wetlands is good for birdwatching.
Sara  Porzana carolina!, Virginia raUs  Rallus 1imicola!, red-winged
blackbir~ds ~Aelaius hoeniceus!, and ye!!owthroats  Ge~oth is trichas! are
common. Fifteen species o warblers, 1ncluding the paru a Paru a americana!,

9 i   d i m 1i I, 1 i I i ~i1TT~~I
and the northern waterthr ush  Seiurus noveboracensis, are known to nest in the
imediate area  Tessen, 1976!.

The Wisconsin Department of Natural Resources' study designated Detroit
Harbor Wetlands ¹1 and ¹2 as Class I wildlife habitat, "most desirable" for
waterfowl, shore birds, and gulls and terns  Thompson et al., 1976!. The
Detroit Harbor area, particularly Lobdells Point at the southwestern end of the
harbor, is a "funnel" spot for spring and fall migration routes. In late August
or early September, warblers and other passerines use this area as a resting and
staging area before they fly to the mainland and then south  Tessen, 1976!. The
habitat study also designated 'West Harbor Area Wetlands ¹1 and ¹2, Coffee Swamp,
and Coffee Swamp Area Wetland as Class I wildlife habitat. West har bor Wetlands
¹1 and ¹2 are "most desirable" for waterFowl, gulls and terns, and songbirds,
and are "desirable" for shorebirds. Coffee Swamp and Coffee Swamp Area Wetland
are "most desirable" for songbirds and ruffed grouse  Thompson et al., 1976!.
Coffee Swamp has high significance as a natural area and has been designated as
"Natural Area - 2" by the Wisconsin Scientific Areas Preservation Council
�976!. Th1s desi gnati on indicates that the area has impor tance as an
"ecol og i ca 1 z one" and as an educati on area.

The red-breasted merganser  Ner us serrator! has historically bred on
Washington Island. Fishermans Shoa , approximately three miles east of the
island, was reported to support one of the princ1pal nesting gull colonies in
that part of Lake Michigan  Jackson, 1927!. On June 26, 1960, 300-1,000 broad-
winged hawks  Buteo lat terus! were observed over the northern end of
Washington Islani~uel er and Berger, 1965!. This phenomenon was partially
explained by the possibility that the configuration of' Door Pen1nsula acts as a
trap for water-shy northbound or northward-drifted migrants. When the hawks
reached open water at Washington Island, they c1rcled in great numbers to get
their bearings before continuing northward. This behavior may apply to other
migratory birds as well.

Hog Island, situated 0.5 mile to the east of' Washington Isl and, is a
f ederal bird reser ve pr imarily f or protecti on of red-breasted mergansers
 Jackson, 1927! ~ Sixteen nests of this species were located in 1975. In
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addition, the island had 75-125 nesting pairs of herr'ing gulls in 1976  Scharf
et al., 1977!. Breeding bird surveys have been conducted in 1971 and 1973 on
Rock Island, one mile northeast of Washington island, as part of a series of
surveys on scientific areas conducted by the Wisconsin Scientific Areas
Preservation Council �974!.

Appendix 0-22 contains genera1 information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to the Washington !sland Wetland Complex.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercia1 use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing these wetlands.

Mammal s

South Point Wetland tl has been classified as "most desirable" habitat for
furbearers, and South Point Wetland t2 has been classified as "most desirab1e"
habitat for white-tailed deer  Odocoileus vir inianus!. Detroit Harbor

d
as "most desirable" habitat for muskrat  Ondatra zibethicus!.

Coffee Swamp has been c1assified as "most desirable" habitat for wh~te-
tailed deer and "supplemental" habitat for squirrels, and Coffee Swamp Area
Wetland has been classified as "most desirable" habitat for white-tailed deer
 Thompson et al., 1976; Wisconsin Department of Natural Resources, open file
report!.

Marerrali an species which may be found on the ten wetlands of the Washington
Island Wetland Complex are listed in Table 10 -33.

Table 10- 33. Marrrnali an Species of Washington Island Which May
Utilize Wetlands

Common name Common name

adapted from I ong �978!
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masked shrew
1ittle brown bat
big brown bat
red bat
snowshoe hare

eastern cottontai1
red squirrel
deer mouse

muskrat
Gapper's red-backed mouse
coyote
red fox
raccoon

striped skunk
white-tailed deer



The 1 i terature search provi ded no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the ten wetlands comprising the Washington Island
Wetland Complex.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Washington Island Wetland Complex by the literature
search.

Health

Site-specific information indicates that the environmental quality of
Washington Island Wetland Complex is very good for birds and mammals. The
Wisconsin Department of Natural Resources has designated all of the wetlands in
this complex as Class I wildlife habitat, "most desirable" for waterfowl, shore
birds, gulls, terns, songbirds, and white-tailed deer.

CULTURAL SETTING LM 216-225

Table 10-34. Population Data for the Vicinity of the Washington Island
Wetland Complex

Estimated Pr ojected
Population

1970-1975 1990

Estimated
Population

1975

20,94011.8
22.2

22,469
545

Door County
Washington Township

LI.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!
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The Washington Island Wetland Complex is located in Washington Township of
Door County, Wisconsin. The county is sparsely populated and has a density of
41 persons per square mile. Table 10-34 indicates that Door County and
Washington Township experienced rapid population growth between 1970 and 1975,
but population projections for 1990 indicate that Door County may undergo a slow
population decline in the future.



Land Use and Ownershi

Land use within each of the ten wetlands in this complex is rural wooded
space. A11 of the wetlands are privately owned. The areas surrounding the
wetlands are primari1y a mixture of agricultural and other rural open space
uses, with shoreline residential development and scattered areas of residential
development along the inland roads. The community of Washington Island,
immediately north of Detroit Harbor Wetlands 41 and 0'2, represents the primary
area of residential development on the is land. Detroit Harbor Wetlands 0]. and
$2 are close to the community of Washington Island, Wisconsin, and features such
as roads are present. A dredged channel and ferry docking facilities lie to the
south of these wetlands  U.S.G.S. quadrangle map, Washington Island, Wisconsin-
Michigan, 1960; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!.

The Jackson Harbor Scientific Area 1ies just to the west of Jackson Harbor
Wetland 42 and across Jackson Harbor from Jackson Harbor Wetland 41. This 27-
acre scientific area is owned by Washington Township  Germain et al ., 1977 ! .
Increasing use of Washington Is'wand as a recreational area suggests that the
wetlands are subject to moderate development pressure.

Recreation

There are no known state or federal recreational facilities in the ten
wetlands of the Washington Island Wetland Complex. However, the Great Lakes
Basin Cemission �975! has recommended the Door County Islands as a possib1e
area for recreational development.

Mineral Ener and Forest Resources

The wet lands of the Washington Island Wetland Complex lie within an area of
glaciolacustrine deposits of sand, si1t, and c'lay underIain by Niagara
limestone  Hotchkiss and Steidtmann, 1914!. These deposits have little
potential for containing coamercial quantities of sand and gravel  Had1ey and
Pelham, 1976; Buckley, 1901!, and ther e are no acti ve clay, sand and gravel, or
quarrying operations in close proximity to the wetland complex  Ostrom, 1970!.
No oil, gas, or coal resources are known to be present in the wetlands.
Commercially useful deposits of manganese nodules exist within the Green Bay
region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in the Washington Island Wetland
Complex.

Except for Detroit Harbor Wetlands fl and t2, which are partially wooded,
the wetlands of this complex are entirely wooded  U.S.G.S. quadrang1e map,
Washington Island, Wisconsin-Michigan, 1960!. It was not determined through
the literature search whether these areas are used for commercial wood
production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of the Washington Island
Wetland Complex  U.S.G.S. quadrang1e map, Washington Island, Wisconsin-
Michigan, 1960!. -799-



Pollution Sources

There are no NPDES permit holders adjacent to the Washington Island Wetland
Complex. No site-specific information was located through the literature
search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features
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A modern soil sur vey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai cotrsaonication!.
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No known historical sites exist within 500 feet of the Washington Island
Wetland Complex  Wisconsin Historic Preservation Division, 1977!. The
Wisconsin Inventory of Archaeology indicates that four archaeological sites  DR
¹50, ¹80, ¹109, ¹110! are present in the vicinity of Detroit Harbor Wetlands ¹1
and ¹2; one site  DR ¹60! is present in the vicinity of Coffee Swamp; two sites
 DR ¹49, ¹109! are present in the vicinity of West Harbor Area Wetlands ¹1 and
¹2; and one site  DR ¹111! is present in the vicinity of South Point Wetlands ¹1
and ¹2. Information regarding the specific site locations as well as field
findings and interpretations can be obtained from the Wisconsin Historical
Society  Wisconsin Historic Preservation Division, 1977!.



GILLS ROCK WETLAND
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Gills Rock Wetland is located 0.2 mile from the Lake Michigan shoreline in
Door County, Wisconsin, near the northern tip of Door Peninsula. The community
of Gills Rock, Wisconsin, is situated 0.2 mile to the northwest. The wetland is
a low, wooded Palustritie System  U.S.G.S. quadrangle map, Ellisan Bay,
Wisconsin-Michigan, 1960!.

Gills Rock Wetland has a total relief of approximately five feet;
elevatians range from 595 to 600 feet above sea level, 15 to 20 feet above the
approximate mean elevation of Lake Michigan. The wetland lies fn a low area
f'orming a short gap in the Nfagara Escarpment, which roughly parallels the
western shore1ine of Door Peninsula.

The surficial geology of Gills Rock Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The sail type in Gills Rock Wetland is Clyde loam, which consists of silt
and organic matter underlain by grayish fine sand loam. This soil is poorly
drained and may have a thin layer of' peat on the surface when present in
depressions  Whitson et al., 1919!.

Hydro 1 o~

There are no streams fl owing through Gi 1 1 s Rock Wetland  U.S.G. S.
quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available fn Skinner and Barman �973!. Groundwater quality infarmation,
including total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided no site-specific data per taini ng to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Gills Rock Wetland.

The non-erodible lakeshore bluffs in this area are as high as 100 feet
above lake level  Great Lakes Basin Commission, 1975!. The topography inland
from the wetland is rolling, with elevations ranging up to 720 feet above sea
level.



Cl im ate

No natural special features are found in the vicinity of Gills Rock Wetland
 U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, l960!.
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The 1iterature search yielded no site-specific information pertaining to
major species compos1tion and distribution, density and product1vity, or
relationship to water levels of the vegetation of Gills Rock Wetland.

Fish

A search of the 1 1 ter ature provi ded no site-specific 1nformati on
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and coneercial
use, or food sources of the fish populations in Gills Rock Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
G~lls Rock Wetland.

Re tiles and Am hibians

The literature search provided no site-spec1fic informati on pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians present in Gills Rock Wetland.

Av1f auna

Appendix D 22 conta1ns general informat1on on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Gills Rock Wetland.
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The closest weather station providing climatic data for Gills Rock Wetland
is located on Wash1ng ton I s 1 and, Wi sconsin. In l975, the average monthly
temperature was 43.6 F, the average daily low for January was 13.8 F and the
average da1ly high in July was 78.9 F. The average annual precipitation is
29.03 inches, with a mean monthly precipitation of 2.00 inches in January and
1.66 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the f1rst killing frost on October 30  National
Oceanic and Atmospheric Administrat1on, 1975!.



The literature search provided no site-specific ~nformation pertaining to
seasonal abundance, density and productivity, recreational and cormnercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.

Nartmal s

A survey of the mamnals of the Green Hay Islands  Long, 1978! provides some
general information which may be useful in characterizing the wetlands of Door
County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Gills Rock Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Gills Rock Wetland by the literature search.

Health
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Gills Rock Wetland is located in Liberty Grove Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10- 35 ind~cates that Door County and Liberty Grove Township
experienced rapid population growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.
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The available information is not sufficient to allow an evaluation of the
environmental qua1ity of this wetland. However, numerous dairy and orchard
operators dispose of process waste-water in the vicinity of the wetland and this
may have same effect on its health.



Table 10-35. Population Data for the Vicinity of Gills Rock Wetland

Projected
Population

1990

stimated

1970-1975

Estimated
Population

1975

20,940Door County
Liberty Grove Township

22,469
1,251

11.8
6.6

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of G~lls Rock Wetland.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, si1t, and clay present in Gills Rock
Wetland have low potential for containing coeliercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. These deposits are underlain
by Niagara limestone  Hotchkiss and Steidtmann, 1914!. There are no active
clay, sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!. No oil, gas, or coal resources are known to be present in the
wetland.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in the wetland.

Gills Rock Wetland lies within a wooded area that extends, with only a few
interruptions, along the Lake Michigan shore'tine in the vicinity of the wetland
 U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!. It was not
determined through the literature search whether this area is used for wood
production. -804-

Land use within Gills Rock Wetland is rural wooded space. The surrounding
area is characterized by residential and commercial deve1opment immediately to
the west of the wetland, with a mixture of agricultural and other rural open
space uses inland. A secondary highway lies to the west of Gills Rock Wetland,
and orchards are 1ocated nearby  U.S.G.S. quadrangle map, Ellison Bay,
Wisconsin-Michigan, 1960; Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. The wetland is situated within the community of Gills
Rock  Schinkten, 1975!. Ownership of the wetland is assumed to be private, and
because of the wetland's proximity to residential and corrlriercial areas,
development pressures may be high.



Pub 1 i c Uti11ti es and Fac i 1 i ti es

There are no public utilities within 0.5 mile of mile of Gills Rock Wetland
 U.S.G.S. quadrangle map, E111son Bay, Wisconsin-Michigan, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Gills Rock Wetland. However,
numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

H1storical and Archaeolo ical Features

No known histor ical sites exist within 500 feet of Gills Rock Wetland, nor
are there any known archaeological s1tes in the v1cin1ty. However, the area has
not been systematically surveyed by a professional archaeologist  Wisconsin
H1storic Preservation Division, 1977!.
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report 1s not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 coasoonication!.



GARRET BAY WETLAND
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Garret Bay Wetland is located 0 ~ 2 mile from the Lake Michigan shoreline
near the northern tip of Door Peninsula in Door County, Wisconsin, 1.3 miles
west of the colimunity of Gills Rock. The wetland is located on Garret Bay, a
portion of Hedgehog Harbor, which lies between Deathdoor Bluff and Table Bluff.
The wetland lies on a low bluff and is wooded; it is a Palustrine System
 U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!.

Garret Bay Wetland has very slight relief; elevations of the wetland are
close to 600 feet above sea level, 20 feet above the approximate mean elevation
of Lake Michigan. The wetland lies in a slight depression in a short gap in the
Niagara Escarpment, which roughly parallels the western shoreline of Door
Peninsula. The wetland is situated at the base of the escarpment on a non-
erodible low plain  Great Lakes Basin Commission, 1975!. Lakeshore bluffs in
this area are as high as 100 feet above lake level. The topography in'tand from
the wetland is rolling, with elevations ranging up to 720 feet above sea level.

The surfici al geology for Garret Bay Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Garret Bay Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.

There are no streams flowing through Garret Bay Wetland  U.S.G.S.
quadrangle map, El lison Bay, Wisconsin-Michigan, 1960!. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Barman �973!. Groundwater quality information,
including total solids, nonorganic constituents, and nutrients, is available far
select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Garret Bay Wetland.
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C1im ate

No natural special features are found in the v1cinity of Garret Hay Wetland
 U.S.G.S. quadrangle map, E1lison Bay, Wisconsin-Michigan, 1960!.

BIOTIC SETTING LM 227

The literature search yielded no site-specific information pertain1ng to
major species composition and distribut1on, density and productivity, or
relationship to water leve1s of the vegetation of Garret Hay Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, spec1es compos1tion, spawning and hatching areas,
seasonal locations and abundance, 11fe histories, recreat1onal and conmercial
use, or food sources of the fish populations in Garret Hay Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re1at1onship to water levels of the invertebrates present in
Garret Bay Wetland.

Re tiles and Am hibians

The red-backed salamander  Piethodon cinereusj has been reported from the
vicinity of Garret Say  Suzuki, f99'',i. rhe species is entirely terrestrial but
may be f ound on non-flooded, raised port1ons of wet 1 ands,

The literature search provided no site-specific 1nformation pertaining to
major species, seasonal distribution and abundance, density, recreational and
comnercial use, I1fe histories, major food sources, or relationsh1p to water
levels of the reptiles and amphibians in Garret Bay Wetland.
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The closest weather station providing climatic data for Garret Hay Wetland
is located on Washington Island, Wisconsin. In 1975, the averacp monthly
temperature was 43.6 F, the average daily 1ow for January was 13.8 F and the
average dai1y high in July was 78.9 F. The average annual precipitation 1s
29.03 1nches, with a mean monthly precip1tation of 2.00 inches 1n January and
1.66 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last k111ing frost �8 F! in
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospheric Administrat1on, 1975!.



Avif auna

The W~sconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Garret Bay Wetland as Class I
wil dli fe habitat, "most desirab1e" for songbirds and ruffed grouse  Bonasa
umbellus!  Thompson et al., 1976!.

Appendi x D-22 conta i ns general i nf ormat i on on wet 1 and birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Garret Bay Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and comme cial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing th1s wetland.

Mamnal s

Garret Bay Wetland has been classif1ed as most desirable habitat for
squirrel s and white-tailed deer  Odocoil eus vir ini anus!  Thompson et al.,
!9�;iii �Dp !N! !!! . t!. y
the mammals of the Gr een Bay Islands  Long, 1978! provides some general
information which may be useful in characterizing the wetlands of Door County,
Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to major
species, seasonal distr ibution and abundance, density and productivity,
recreational and conmercial use, life histories, food sources, or relat1onship
to water levels of the mammals inhabiting Garret Bay Wetland.

Endan ered S ec1es

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Garret Bay Wetland by the literature search.

Health

CULTURAL SETTING LM 227

Garret Bay Wetland is located in Liberty Grove Township of Door County,
W1sconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-36 indicates that Door County and L1berty Grove Township
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The available information 1s not suff1c1ent to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Cl ass I wil dli fe habitat.
Numer ous dair y and orchard operator s dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.



experienced rapid population growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

Table 10-36. Population Data for the Vicinity of Garret Bay Wetland

Estimated Projected
ta Poou1a ion

1970-19 19 1990

Estimated

Population
1975

Door County
Liberty Grove Township

22,469
1,251

20,94011.8
6.6

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Garret Bay Wetland and most of the surrounding area is
rural wooded space. Residential development is present along the shoreline. A
stone quarry is situated east of the wetland and an access road lies to the
nor th and west. Orchards are present to the east, south, and west of the
wetland  U. S.G.S. quadrangl e map, El 1 i son Bay, Wisconsin-Michigan, 1960;
Wisconsin Coasta1 Zone Management Development Program aerial photograph, 1975!.
The wetland is under private ownership  Schinkten, 1975!, and the presence of
residential ar eas along the shoreline suggests that the wetland may be subject
to moderate development pressures.

Reer cation

Mineral Ener and Forest Resources

Glacio1acustrine deposits of sand, silt, and clay present in the wetland
have low potential for containing commercial quantities of sand and gravel
 Had1ey and Pelham, 1976; Buck1ey, 1901!. These deposits ar e underlain by
Niagara limestone  Hotchkiss and Steidtmann, 1914!. There are no active clay,
sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!, but an abandoned quarry pit is situated east of the wetland. No
oil, gas, or coal resources are known to be present in the wetland.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et a1., 1976!. It is not
known whether these nodules are present in the wetland.
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There are no known state or federal recreational facilities in the vicinity
of Garret Bay Wet 1 and.



Garret Bay Wetland lies within a wooded area that extends, with only a few
interruptions, along the Lake Michigan shoreline in the vicinity of the wetland
 U. S. G. S. quadrangl e map, El 1 i son Bay, Wi s cons i n-Michigan, 1960! . It was not
determined through the literature search whether this area is used for wood
production.

Public Utilities and Facilities

There are no public utilities within Oa5 mile of mile of Garret Bay Wetland
 U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Garret Bay Wetland, nor
are there any known archaeological sites i n the vi cini ty. However, the area has
not been systematica11y surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1977!.

LM 227RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, personal coasnonication!.

� 810-

There are no NPDES permit holders adjacent to Garret Bay Wetland. However,
numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.



ELLI SON BAY WETLAND COMPLEX

PHVS IOGRAPHI C SETTING LM 228-229

The Ellison Bay Wetland Complex, comprised of Ellison Bay Wetlands ¹1 and
¹ 2, is 1 acated near the northern t i p of Door P eni nsul a i n Door C ounty,
Wisconsin. Ellison Bay Wetland ¹1 lies adjacent to the northern portion of the
conmunity of Ellison Bay, approximately 0.1 mile from the shoreline of Lake
Michigan, on Green Bay. The wetland is a Palustrine System. It lies on a low
bluff and is wooded  U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan,
1960!.

According to the most recent U.S.G.S. quadrangle map  Ellison Bay,
Wisconsin-Michigan, 1960!, Ellison Bay Wetland ¹2 is situated 0.1 mile to the
west of the community of Ellison Bay and 0.1 mile from the shoreline. However,
aerial reconnaissance  Indiana University, Environmental Systems Application
Center, 1978! of the area revealed that the wetland is filled and that an
athletic field now occupies the site. Therefore, Ellison Bay Wetland ¹2 will
receive no further consideration in this study.

Ellison Bay Wetland ¹1 has a total relief of 10 feet. Its elevations range
from 590 to 600 feet abave sea level, 10 to 20 feet above the approximate mean
elevation of l ake Michigan. Traces of abandoned shore lines and beach ridges
are found near the community of Ellison Bay, indicating that the waters af Green
Bay and of Lake Michigan were once joined by the Mink River, which lies to the
east of the wetland  Kowalke and Kowalke, 1938!. The west-facing slope of the
Niagara Escar pment is briefly interrupted by a relatively low area at E11ison
Bay, where Ellison Bay Wetland ¹1 is located. The Great Lakes Basin Commission
�975! has described this shoreline as an erodible low plain. Inland topography
is rolling, with hills reaching elevations of aver 700 feet above sea level.

Sur f i c i al Geol o

The surf i c i al geol ogy of El 1 i son B ay Wet 1 and ¹1 i s char aeter i zed by
91aciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soi1s

The soil type in Ellison Bay Wetland ¹1 is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.
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~Hdr o 1 pq y

There are no streams flowing through E111son Bay Wetland tl  O.S.G.S.
quadr angle map, E 1 1 i son Bay, Wisconsin-Michigan, 1960! . General ized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality 1nformat1on,
including total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.

The 11terature search provided no site-specific data pertaining to water
level influences, gr oundwater drainage patterns and runoff, water qual i ty,
depth, or seasonal changes in Ellison Bay Wetland III1.

Cl imate

The cl osest weather stati on prov i ding c11mati c data f or E111son Bay
Wetland f1 is located on Waghington Island, Wisconsin. In 1975, the average
monthly temperature was 43.6 F, the average daily low for January was 13.8 F and
the average daily high in July was 78.9 F. The average annual precipitation is
29.03 inches, w1th a mean monthly precipitation of 2.00 1nches in January and
1.66 inches in July based on the norma! period from 1941-1970. The growing
season is approximately s1x months long, with the last killing frost �8 F! 1n
1975 occurring on April 26 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

E111son Bluff, an outstanding shoreline bluff with a maximum elevation of
770 feet above sea level, lies to the west of Ellison Bay Wetland kl  U.S.G.S.
quadrangle map, Ellison Bay, Wisconsin-Mich1gan, 1960!.

BIOTIC SETTING LM 228-229

The literature search yielded no site-specific information pertaining to
major speci es composition and di stri buti on, dens i ty and productivity, or
relat1onship to water levels of the vegetation of Ellison Bay Wetland Fl.

Fish

A search of the 1 i ter ature provi ded no s1te-spec if i c i nf ormat i on
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and conmercial
use, or food sources of the fish populations in Ellison Bay Wetland tl.
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Invertebrates

The literature search produced no site-specific data perta1ning to species
composition, seasonal distribution and abundance, density and productiv1ty,
food sources, or relationship to water levels of the invertebrates present in
Ellison Bay Wetland 41.

Re tiles and Am hibians

The literature search provided no site-specific 1nformation pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Ellison Bay Wetland gl.

Avi f auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Ellison Hay Wetland $1 as Class I
wildlife habitat, "most desirable" for songbirds and ruffed grouse  Bonasa
umbel'lus!  Thompson et al., 1976!. Histor1cally, spotted sandpipers  Actitis
~macu aria! were plentiful along E!'fison Bay  Jackson, 1927!. Jackso~n a so
observed red-breasted mergansers  Her us serr ator! feeding in E11ison Hay and

d40-50| i 11~!fl d t i ig
into the harbor there.

Appendix D-22 contains general information on wetland birds of Lake
Section l0, but care should be exercised irt the interpretation of the relevance
of these data to E11ison Bay Wetland fl,.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, re'lationship to water levels, or major food sources of
the birds utilizing this wetland.

Mamal s

Ellison Bay Wetland $1 has been c1assified as "most desirable" hab1tat for
squirrels and white-tailed deer  Odocoileus v1r ini anus!  Thompson et al w 9
1976; Wisconsin Department of Natura esources, open i e report!. A survey of
the mammals of the Green Bay Isl ands  Long, 1978! provi des some general
information which may be useful in characterizing the wetlands of Door County,
Wiscons1n  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or re1ationship to ~ater levels of
the mamals inhabiting Ellison Hay Wetland fl.
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Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; H1ne, et al., 1975!
were documented in Ellison Bay Wetland ¹1 by the literature search.

Heal th

The available information is not suffic1ent to allow an evaluation of the
environmental quality of this wetland. However, the W1sconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and th1s may have some effect on its health.

CULTURAl SETT I NG LM 227

El'lison Bay Wetland ¹1 is located in Liberty Grove Township of Door County,
Wisconsin. The county is sparsely populated and has a dens1ty of 41 persons per
square mile. Table 10-37 indicates that Door County and Liberty Grove Township
experi enced rapid popul at1on growth between 1970 and 1975, but popul ati on
projections for 1990 indicate that Door County may undergo a slow populat1on
decline in the future.

Table 10-37. Population Data for the Vicinity of the Ellison
Bay Wetland Complex

stimated Projected
Population

1970-1975 1990

E s t1mated
Population

1975

Door County
Liberty Grove Townsh1p

20,94011.8
6.6

22,469
1,251

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Ellison Bay Wetland ¹1 has been partially filled and developed. Land use
within the wetland is primarily low-density residential development. The
surrounding area is primarily a mixture of agricultural and other rural open
space uses. An area af resident1al and conmercial development  the community of
Ellison Bay! lies to the south of Ellison Bay Wetland ¹1. Ellison Bay Wetland
¹1 is located near the community of Ellison Bay, Wisconsin, and man-made special
features are common. Secondary highways and access roads are close to the
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wetlands, as are lakeshore boat docks and breakwa1ls  U.S.G.S. quadrangle map,
E11i son Bay, W i s cons in-Mi chi gan, 1960; W i s cons in Coastal Zone M an agement
Development Program aeria1 photograph, 1975!. The wetland is under private
ownership  Schinkten, 1975!, and the location of the wetland within an area that
is already developed suggests that it is subject to severe development pressure.

Recreati on

There are no known state or federal reer eational facilities in the vicinity
of Ellison Bay Wetland fl.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Ellison Bay
Wetland $1 have low potential for containing cormercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. These deposits are underlain
by Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!. No oil, gas, or coal resources are known to be present in the
wet 1 and.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et a1., 1976!. It is not
known whether these nodules are present in Ellison Bay Wetland tl.

Ellison Bay Wetland Pl lies within a wooded area that extends, with only a
few interruptions, a'Iong the Lake Michigan shore1ine in the vicinity of the
wetland  U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!. It
was not determined th~ough the literature search whether this area is used for
wood productions

Public Utilities and Facilities

There are no public utilities with~n 0.5 mile of Ellisan Bay Wetland 01
 U.S.G.S. quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!.

Pal 1 uti on Sources

The Krier Preserving Company is located near Ellison Hay Wetland 41  T32N,
R28E, NE4, NW4, Sec. 14!. This is a cherry processing plant which discharges
contact cooling water to a seepage pond and then to the groundwater  Wisconsin
Industrial Discharge Section, 1978!. The impact of this NPDES permit holder on
Ellison Bay Wet1and $1 is unknown, In addition, numerous dairy and orchard
operators in the county dispose of process wastewaters by spreading them on the
ground. The shallow soils of Door County, which over1ie creviced limestone
bedrock, make groundwater contamination from both point and non-point sources a
problem throughout the county  Wisconsin Division of Environmental Protection,
],971!.
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Historical and Archaeolo ical Features

"The Clearing" is a private home with outstanding landscape architecture
on 128 acres. Simple rustic structures and Jens Jensen's home, studio, and
school sit in a meadow overlooking Green Bay. Ellison Bay Wetland ¹1 lies
directly south of this site  Wisconsin Historic Preservation Divis~on, 1978!.

LM 228-229RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservat1on1st, 1sersona1 coasson1cat1on!.
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The Wisconsin Inventory of Archaeology indicates that four archaeological
sites  DR ¹27, ¹96,¹97, and ¹99! are present in the vicinity of Ellison Bay
Wetland ¹1. Information regarding the specific site locations as well as field
findings and interpretations can be obtained from the Wisconsin Historical
Society  Wisconsin Historic Preservation Division, 1977!.



CHAMBERS ISLAND WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 230-231

The Chambers Island Wetland Complex, comprised of Chambers Island Wetlands
¹1 and ¹2, is located in Door County, Wisconsin, on Chambers Island. The island
lies to the west of Door PeninsuIa in Green Bay. Chambers Island Wetland ¹1 is
located in the northwestern portion of the island, 0.2 mile from the Green Bay
shoreline. Chambers Island Wetland ¹2 lies 0.1 mile from the shoreline, between
Mackaysee Lake and the Green Bay shoreline, in the northeaster n portion of the
island. Mackaysee Lake has a surface area of 354 acres and it is the deepest
lake in Door County, reaching a maximum depth of 26 feet  Poff and Threinen,
1965!. Both of the wetlands in this complex are Lacustrine Systems; they occupy
l ow, parti a'11y wooded s i tes  U.S.G.S. quadr ang 1 e map, Chambers I s 1 and,
Wisconsin-Michigan, 1961!.

Chambers Island Wetlands ¹1 and ¹2 have slight relief. Their e'levations
range from 595 to 600 feet above sea level, 15 to 20 feet above the approximate
mean e1evation of Lake Michigan. All of Chambers Island is low and fairly flat;
the island's highest elevation is approximately 620 feet above sea level.

The surf i ci al geol ogy of Chambers I s 1 and Wet1ands ¹1 and 02 i s
characterized by glaciolacustrine deposits of sand, silt., and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.

Soils

The soil type in Chambers Island Wetlands ¹1 and ¹2 is Beach sand, which is
compr ised of grayish fine or very fine sand with little or no organic matter.
It is derived from material washed onto the shore by waves  Whitson et al.,
1919! ~

~Hdr~ol o g

There are no streams flowing through Chambers Island Wetlands ¹1 and ¹2
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961! . The
literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in the wetlands.
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Cl im ate

The closest weather station providing climati c data for the Chambers
Island Wetland Complex is located on Washington Island, Wiscons1n. In 1975, the
average monthly temperature was 43.6 F, the average dewily low for January was0

13.8 F and the average daily high in July was 78.9 F. The average annual
precipitation is 29.03 inches, with a mean monthly precipitation of 2.00 inches
in January and 1.66 inches in July based on the normal period from 1941-1970.
The growing season is approximately six months long, with the last killing frost
�8 F! in 1975 occurring on April 26 and the first. killing frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vic1nity of the Chambers
Island Wetland Complex  U.S.G.S. quadrangle map, Chambers Island, Wisconsin-
Ni chi gan, 1961! .

LM 230-231BIOTI C SETTING

The literature search yielded no site-specific 1nformation pertaining to
ma j or species composition and di str1buti on, dens i ty and product1v i ty, or
relationship to water levels of the vegetation of Chambers Island Wetlands 41
and f2.

Fish

Northern pike {Esox lucius!, bluegill  L~e amis macrochirus!, largemouth
ni t n d~ d» «nx d1

constitute the > sehry sn Nackoysee Lake  Wisconsin apartment o Natural
Resources, 1965!, adjacent to Chambers Island Wetland t2, and these species may
utilize that wetland. A search of the literature provided no s1te-spec1fic
1nformation per taining to species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreat1onal and commercial
use, or food sources of the fish populations in Chambers Island Wetlands Pl and
f2, or to major species in Chambers Island Wetland fl.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Chambers Island Wetlands 41 and f2.

Re tiles and Am hibians

A few species of amphibians and reptiles are known to occur on Chambers
Island  Long and Long, in press!, which supports two shallow lakes and a wetland
not included in the study area. These species are the centra't" newt
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 Noto hthalmus viridescens 1ouisi anensi s!, northern spr1ng peeper  ala c.
"''".w'~w"  " w'!.''''""'

~ss eden , eastern garter snake Thamno his s. sirtalis!, brown snake Tstoreria
deka i s northern red-bellied snake . deci ~>tomacu ata!, eastern miTk snake
~L1 i ~1I d t k

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, dens1ty, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amph1bians in the Chambers Island Wetland Complex.

Av if auna

Appendix C-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretat1on of the relevance
of these data to Chambers Island Wetlands ¹1 and ¹2.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing these wetlands.

Mammals

Maamali an species which may be found on the two wetlands of the Chambers
Island Wetland Complex are listed in Table 10-38.

Tab1e 10-38. Mamnali an Species of Chambers Island

Comaon nameotteon name

Long, 1978

The literature search pr ovi ded no si te-specif ic data pertaining to
seasonal distribution and abundance, density and productiv1ty, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the two wetlands comprising Chambers Island Wetland
Compl ex.
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little brown bat
snowshoe
red squirrel
deer mouse

meadow vole

muskrat

coyote
red fox
raccoon

white-tailed deer



Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Chambers Is1and Wetland Complex by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.

CULTURAL SETTING LM 230-231

Chambers Island Wet1ands ¹1 and ¹2 are 1ocated in Gibra1tar Township of
Door County, Wiscons~n. The county is sparsely populated and has a density of
41 persons per square mile. Table 10-39 indicates that both the county and the
township experienced recent rapid population growth, but population projections
for 1990 indicate that Door County may undergo a slow population decline in the
future.

Table 10-39. Population Data for the Yicinity of Chambers Island
Wetlands ¹1 and ¹2

Estimated
Popul ati on

1975

Estimated Projected
Popu1a<i on

1970-1975 1990

Door County
Gibraltar Township

22,469
696

11.8
18.0

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

-820-

Land use within Chambers Island Wetlands ¹1 and ¹2 and most of the
surrounding area is primarily rural wooded space. There are a few residences
scattered along the Lake Michigan shoreline. An unimproved road lies 800 feet
to the east of Chambers Island Wetland ¹1, and another unimproved road lies
adjacent to the western side of Chambers Island Wetland ¹2. A lighthouse fs
situated north of Chambers Island Wetland ¹1 and a landing strip lies to the
southeast  U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961;



Wisconsin Coastal Zone Management Development Program aerial photograph, 1975!.
The wetlands are under private ownership  Schinkten, 1975!, but the sparse
population of Chambers Island suggests that they are subject to low development
pressure.

Recreation

There are no known state or federal recreational facilities in the vicinity
of the Chambers Island Wetland Complex. The Great Lakes Basin Commission
�975!, however, has recommended Chambers Island as a possible area for
recreational development.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Chambers
Island Wetlands ¹1 and ¹2 have low potential for containing commercia1
quantities of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!. These
deposits are underlain by Niagara limestone  Hotchkiss and Steidtmann, 1914!,
but there are no active clay, sand and gravel, or quarrying operations on
Chambers Island  Ostrom, 1970!. 8o oil, gas, or coal resources are known to be
present in the wetlands.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in Chambers Island Wetlands ¹1 and ¹2.

The wetlands of this complex are partially wooded. Except for the cleared
area in the northern portion of the island, on the periphery of which the
wetlands are located, Chambers Island is almost entirely wooded  U.S.G.S.
quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!. It was not
determined through the liter ature search whether these wooded areas are used f' or
wood production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Chambers Island Wetlands
¹I and ¹2  U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Chambers Island Wetlands ¹1
and ¹2. No site-specific information was located through the literature search
pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Chambers Island Wetlands
¹1 and ¹2, nor are there any knowi archaeological sites in the vicin~ty.
However, the area has not been systematically surveyed by a professional
archaeologist  Wisconsin Historic Preservation Division, 1977!.
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservatfon1st, 1sersona1 coasson1cat1on!.



SISTER BAY WETLAND

LM 232PHYSIOGRAPHIC SETTING

Sister Bay Metland is located 100 feet from the western shore1ine of Door
Peninsula in Door County, Wisconsin, adjacent to the village of Sister Bay. The
wetland is narrow and long, rough1y paralleling the shoreline for a distance of
approximately 0.8 mi1e. Sister Bay forms a short gap in the coastal bluffs
along this shoreline, and Sister Bay Wetland lies in this low gap. The wetland
is a Lacustrine System; it is almost completely wooded  U.S.G.S. quadrangle map,
Sister Bay, Wisconsin, 1960!.

Surficial Geolo

The surficial geology of Sister Bay Metland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Sister Bay Wetland is Peat, a poorly drained soi1
consisting of organic material derived from sedges, reeds, wood, and mosses
 Mhitson et al., 1919!.

Hydrology

There are no streams flowing through Sister Bay Wetland  U.S.G.S.
quadrangle map, Ellison Bay, Wisconsin-Michigan, 1960!. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality information,
including total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
1evel influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in the wetland.
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Sister Bay Wetland has a total relief of approximately five feet. The
wetland elevations range from 585 to 590 feet above sea 1evel, 5 to 10 feet
above the approximate mean elevation of Green Bay. Shoreline bluffs up to 180
feet high are formed by the Niagara Escarpment in the vicinity, although Sister
Bay Metland lies at the base of a more gentle slope. The Great Lakes Basin
Commission �975! describes this portion of the Green Bay shoreline as an
erodible low plain. The inland topography of the Niagara Upland is rolling,
with elevations reaching heights of 780 feet above sea level.



Cl 1m ate

The closest weather station providing climatic data for Sister Bay Wetland
is located on Washington Island, Wisconsin. In 1975, the average monthly
temperature was 43.6 F, the average da1ly low for January was 13.8 F and the
average daily high in July was 78.9 F. The average annual prec1pitation is
29.03 inches, with a mean monthly precipitation of 2.OO inches in January and
1.66 inches in July based on the normal period from 1941-1970. The growing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 26 and the first kill1ng frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

The most prom1nent natural special feature 1n the area is the steep coastal
bluff line  Sister Bluffs! west of the wetland  U.S.G.S. quadrangle map, Sister
Bay, Wisconsin-Michigan, 1960!.

BIOTIC SETTING LM 232

The literature search yielded no s1te-specific information pertaining to
major s pec i es compos i ti on and di str1buti on, dens i ty and product1 v i ty, or
relationship to water levels of the vegetation of Sister Bay Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locat1ons and abundance, life histor1es, recreational and commercial
use, or food sources of the fish populations in S1ster Bay Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relat1onship to water levels of the 1nvertebrates present in
Sister Bay Wetland.

Re tiles and Am hibians

The literature search yielded no site-specific information pertaining to
major spec1es, seasonal distr1bution and abundance, density, recreat1onal and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Sister Bay Wetland.

Avif auna

The Sister Islands, which lie within Sister Bay about two miles northwest,
of the village of Sister Bay, lie within a Wisconsin State Scientific Area. The
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islands are considered to be important gulleries, with an estimated 1,350-1,650
9 d[gpf fh 1gg11 [L ~[ 1 1966.
same year, the islands also supported 10-15 pairs of red-winged blackbirds
 ~A elaius hoeniceus! and one pair each of co[enon tern  Sterna hirundo!, pintail

d [ 9 . 1 h 9 I I 1 h . [ 6999[ 9, Lgyd . 191
herring gull nests were found on Litt e Sister Island, from which 98 young were
fledged. At that same time, 471 herring gull nests were counted on Big Sister
Island. An estimated 825 young were fledged from these nests  Scharf et al.,
1977!.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the re'tevance
of these data to Sister Bay Wetland. The literature search provided no site-
specific information pertaining to seasonal abundance, density and
productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Mammals

Sister Hay Wetland has been classified as "most desirable" habitat for
squirrels and white-tailed deer  Odocoileus vir ini anus!  Thompson et a'I.,
L916; 1 1 9"«"n .» 1 9
the mamal s of the Green Bay Is 1 ands  Long, 1978! provi des some general
information which may be useful in characterizing the wetlands of Door County,
Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the maneals inhabiting Sister Bay Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened speci es  U.S. Fish and Wildlife Service, 1978; Hi ne, et al., 1975'
were documented in Sister Hay Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.
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Sister Bay Wetland is located in Liberty Grove Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 1040 indicates that Door County and Liberty Grove Township
experienced rapid population growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

Table 10- 40. Population Data for the Vicinity of Sister Bay Wetland

Estimated Poogected
Pooola ioo

1970-1979 1990

Estimated
Population

1975

11.8
6.6

20,940Door County
Liberty Grove Township

22,469
1,251

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

The primary land use within Sister Bay Wetland is urban wooded space.
Areas of residential development exist around the periphery of the wetland and
there is some agricultural open space in the southern portion. The surrounding
area is characterized by residential development to the south and west   the
village of Sister Bay! and agricultural open space to the east. Several access
roads and highways cross the wetland. Residential development almost
completely surrounds the wetland, and a series of sma11 breakwalls and boat
docks are located along shoreline  U.S.G.S. quadrangle map, Sister Bay,
Wisconsin-Michigan, 1960; Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. The wetland lies largely within the corporate limits
of Sister Bay. The wetland is under private ownership  Schinkten, 1975!, and
its proximity to the village of Sister Bay suggests that it may be subject to
high development pressure.

Recreati on

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Sister Bay
Wetland have law potential far containing commercial quantities of sand and
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There are no known state or federal recreational facilities in the vicinity
of Sister Bay Wetland.



grave 1  H adl ey and Pe 1 ham, 1976; Buck 1 ey, 1901 ! . These depos i t s are under 1 a i n
by Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations in close proximity ta the wetland
 Ostrom, 1970!. No oil, gas, or coal resources are known to be present in the
wetland.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertr and et al., 1976!. It is not
known whether these nodules are present in Sister Bay Wetland.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Sister Bay Wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin-Michigan, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Sister Bay Wetland. However,
numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Sister Bay Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1977!.

LM 232RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, 2ersona1 coasnonication!.
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Sister Bay Wetland lies within a wooded area that extends, with only a few
interruptions, along the Green Bay shoreline in the vicinity of the wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin-Michigan, 1960!. It was not
determined through the literature search whether this area is used for wood
production.



TENNISON BAY WETLAND
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Tennison Bay Wetland 1s located 0.2 mile from the western shorel1ne of Door
Peninsula in Door County, Wisconsin, 2.7 miles north of the comaunity of Fish
Creek. The wetland is a Lacustr1ne System; it 11es in a low, non-wooded
location at the base of a smal't peninsula separat1ng Tenn1son Bay and Shanty
Bay. Tennison Bay Wetland is part of Peninsula State Park  U.S.G.S. quadrangle
map, Sister Bay, Wiscons1n, 1960!.

Tennison Bay Wetland has a total rel1ef of less than five feet; wetland
e'tevations range from roughly 585 to 589 feet above sea level, 5 to 9 feet above
the approx1mate mean elevation of Green Bay. The Niagara Escarpment forms steep
bluffs along much af the western shoreline of Door Pen1nsula, and Tennison Hay
Wetland lies lakeward of the coastal bluff line. The shoreline at Tennison Bay
and Shanty Bay has been described by the Great Lakes Basin Commission �975! as
an erodible low pla1n. The inland topography in this area is hilly, with
elevations ranging as high as 740 feet above sea level.

Sur f i c i al Geol o

The surfi ci al geology of Tennison Bay Wetland is characterized by
glaciolacustrine deposits af sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The sail type in Tennison Bay Wetland is Miami loam, which is der1ved from
glacial material which has weathered. It contains considerable amounts of
limestone as well as boulders and stones. Miami loam holds moisture well and
has good natural drainage except when found in depressions, where the drainage
is poor  Whitson et al., 1919!.

~Hidro l~o

The liter ature search provided no site-specific data pertain1ng to water
level influences, groundwater dr'ainage patterns and runoff, water quality,
depth, or seasonal changes in the wetland.
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There are no streams flow1ng through Tennison Bay Wetland  U.S.G.S.
quadrangle map, Sister Hay, W1scons1n-Mich1gan, 1960!. Groundwater quality
data are available from September 24, 1976, for an area near Tennison Bay
Wetland  T31N, R27E, Sec. 16!. The recorded pH value was 7.3 and dissolved
solids were 377 milligrams per liter  U.S. Geolog1cal Survey, Water Resources
Division, 1977!.



Climate

The c 1 osest weather stati on prov i ding c1 imati c data f' or Tenni son Bay
Wetland is located in Sturgeon Bay, Wisconsin. In 1975, the average monthly
temperature was 45.3 F, the average daily low for January was 14.9 F and the
average daily high 1n July was 81.5 F. The average annual precipitation is
28.89 1nches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months lang, with the last killing frost
�8 F! in 1975 occurring on April 21 and the f1rst killing frost on November 14
 National Ocean1c and Atmospher1c Administration, 1975!.

No natural specia1 features are found in the vic~nity af Tenn1son Bay
Wetland  U.S.G.S. quadrangle map, S1ster Bay, Wisconsin, 1960; Wisconsin
Coastal Zone Management Development Program aer ial photographs, 1975; Indiana
University, Environmental Systems Application Center aer1al reconnaissance,
1978!.
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, ar
relationsh1p to water levels of the vegetation of Tennison Hay Wetland.

Fish

A search of the 11terature provided no site-specific information
pertaining to major species, spec1es composition, spawning and hatching areas,
seasonal locatians and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Tennison Bay Wetland.

Invertebrates

The literature search produced no s1te-specif1c data pertaining ta species
compos1ti on, seasonal di str i buti on and abundance, dens i ty and product i vi ty,
food sources, ar relationship to wate~ levels of the invertebrates present in
Tennison Bay Wetland.

Re tiles and Am hibi ans

The 1iterature search yielded no site-specific information pertain1ng to
major species, seasonal distribution and abundance, dens1ty, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Tennison Bay Wetland.
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Avif auna

The Wisconsin Depar tment of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Tennison Bay Wetland as Class I
wildlife habitat, "most desirable" for songbirds and ruffed grouse  Bonasa
umbel lus!, with "supplemental" value for pheasant  Phasanius colc~cus
 Thompson et alt s 1978!.

The Strawberry Island Group, consisting of Big Strawberry, Little
Strawberry, and Jack Islands, lies approximately 1.5 miles west of Tennison Bay
Wetland. Jackson �927! reports that Jack Island had up to 1,000 nesting

gg11 ~tl,tt 1g 611 1 1
recorded a great blue heron  Ardea herodias! colony of 60 nests on Big
Strawberry Island and five great~hue heron nests on little Strawberry Island.
Scharf et al. �977! report. that a colony of 40-50 black-crowned night herons
 N. n cticorax! existed on Little Strawberry Island in 1973 but deserted the
is 1 and i n 974, pos s i b1y due to human di s turb ance. Igtal 1 ar d s  An as
~tl.l  .  ,g 11  A.~tl. dt tggl 
nested on the island in 1975. Scharf also reports that an estimated 800 pairs
of herring gulls nested on Jack Island in 1976 along with lesser numbers of
mallards, gadwalls, and red-breasted mergansers  Mer us serrator!. Double-
crested cormorants  Phalacrocorax auritus!, an endangere species in Wisconsin

9 l,~ wnw 6 1 "I  1 f 1919.76 9 616
not attempt to nest there.

Appendix 0-22 contains gener al information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Tennison Bay Wetland. The literature search provided no site-
specific information pertaining to seasonal abundance, density ahd
productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wet 1 and.

Mammal s

Tennison Bay Wetland has been classified as "most desirable" habitat for
squirrels and white-tailed deer  Odocoileus vir inianus!  Thompson et al.,
1976 p « «ril, 9» 1 A f
the mamal s af the Green Bay I sl ands  Long, 1978! provides some general
information which may be useful in characterizing the wetlands of Door County,
Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
ccemercial use, life histories, food sources, or relationship to water levels of
the mamals inhabiting Tennison Bay Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Tennison Bay Wetland by the literature search.
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Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has desi gnated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.

CULTURAL SETTING LM 233

Tennison Bay Wetland is located in Gibraltar Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-41 indicates that both the county and the township
experienced recent rapid population growth, but population projections for 1990
indicate that Door County may undergo a slow population decline in the future.

Tab1e 10-41. Population Data for the Vicinity of Tennison Bay Wetland

Estimated
Popul ati on

1975

Estimated Projected
P opu1 a+i on

1970-1975 1990

Door County
Gibraltar Township

22,469
696

11.8
18.0

20,940

b U.S. Sureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi
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Land use within Tennison Bay Wetland is rural open space. The surrounding
area is primarily in rural open space use, with camping areas just to the south
of the wetland, east along Shanty Bay, and northeast of the wetland. Camping
facilities are 1ocated northeast, east, and south of Tennison Hay Wetland. A
gravel pit li es to the south, and access roads are adjacent to the wetland on
the east. A small pond lies north of the wetland  U.S.G.S. quadrangle map,
Sister Bay, Wisconsin, 1960; Wisconsin Coastal Zone Management Development
Program aerial photographs, 1975; Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!. The location of the wetland
within Peninsu1a State Park suggests that it is subject to minimal development
pressure.



Recreati on

Tennfson Bay Wetland is located within the 3,763-acre Peninsula State
Park. Activities within the park include fishing, boating, swinming, and water
skiing, with trails for nature study, hiking, snowmobil1ng, bicycling, and
cross-country skiing. Camping facilities are available within the park
 Wisconsin Department of Natural Resources, 1978!.

Mineral Ener and Forest Resources

Comnercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently explo1ted  Bertrand et al., 1976!. It is not.
known whether these nodules are present in the wetl and.

There are no forest resources in Tennison Bay Wetland  U.S.G.S. quadrangle
map, Sister Bay, Wisconsin, 1960!.

Pub l i c U t 1 1 i ti es and F ac i 1 i ti es

There are no public utilities within Oa5 mile of Tennison Bay Wetland
 U.S.G.S. quadrangle map, Sister Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Tennison Bay Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical s1tes exist w1thin 500 feet of Tennison Bay Wetland,
nor are there any known archaeological sites in the vicin1ty. However, the area
has not been systematically surveyed by a professional archaeologist  Wiscons1n
H1storic Preservation Div1s1on, 1977!.

LM 233RESEARCH PRO SECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Serv1ce. The fieldwork f' or the soil survey has been completed, but
the pub 1 1 shed report 1 s not yet ava11abl e   J.C. Hytry, Mi scons in State
Conservationist, personal comnoni cation!.
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Glaciolacustrine deposits of sand, silt, and clay present in Tennison Bay
Wetland have low potential for contain1ng comnercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. These deposits are underlain
by Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!. No oil, gas, or coal resources are known to be present in the
wet 1 and.



JUDDVILLE BAY WETLAND
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Juddville Hay Wetland is 1ocated approximately 100 feet from the western
shoreline of the Door Pen1nsula in Door County, Wisconsin, 1.5 miles north of
the town of Egg Harbor. The wetland is a low, partially wooded, Lacustrine
System; it lies lakeward of a steep coastal bluff line. Strawberry Channel lies
off s hore of this wet 1 and between Hat I s 1 and and the mainl and {U.S.G.S.
quadr angle map, Chambers Island, Wisconsin-Mich1gan, 1961!.

Surficial Geolo

The surficial geology of Juddville Bay Wetland 1s characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The so11 type in Juddville Bay Wetland is Miami fine sandy loam, which is
der1ved from weathering of glacial drift and the underlying 11mestone. This
soil consists of brown to grayish-brown fine sandy loam to a depth of 8 inches.
Miami f1ne sandy loam has good drainage, except in sandy areas, where drainage
is excess1ve  Whitson et al., 1919!.

~Hidro~lo y

There are no streams flow1ng through Juddville Bay Wetland  U.S.G.S.
quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
ava11able in Skinner and Barman �973!. Groundwater quality 1nformat1on,
includ1ng total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff', water qua1ity,
depth, or seasona1 changes in the wetland.
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Juddv111e Bay Wet 1 and has a total r el i ef of approximately 10 feet.
Elevations range from 585 to 595 feet above sea level, 5 to 15 feet above the
approximate mean elevation of Lake Michigan. The Niagara Escarpment forms a
steep �70 feet high! bluff which lies just inland from the wet1and. The area
south of Juddville Bay, including the wetland, is erodible low pla1n  Great
Lakes Basin Commission, 1975!. The topography of the N~agara Upland, which lies
beyond the coastal bluffline, is rolling, w1th elevations ranging to 800 feet
above sea level.



Cl imate

The closest weather stati on prov i ding cl imati c data for Juddv i 1 1 e Bay
Wetland is located ig Sturgeon Bay, Wisconsin. In 1975, the average monthly
temperature was 45.3 F, the average daily low for January was 14.9 F and the
average daily high in July was 81.5 F. The average annual precipitation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea!on is approximately six and a half months long, with the last killing frost
�8 F j in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

LN 234BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major speci es compositi on and distribution, density and productivity, or
relationship to water levels of the vegetation of Juddville Bay Wetland.

Fish

A search of the literature provi ded no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and comnercial
use, or food sources of the fish populations in Juddville Bay Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Juddvi lie Bay Wetland.

Re tiles and Am hibi ans

The literature sear ch yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Juddville Bay Wetland.
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No natural special features are found in the vicinity of Juddville Bay
Wetland {U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961;
Wi s cons in Coas ta 1 Zone Management Devel opment Program acr i al photographs,
1975!.



Avif auna

The avifauna of' Hat Island, located approximately three miles northwest of
Juddv 111 e B ay Wet 1 and, has been wel l studi ed. Double-crested cormorants
 Phalacrocorax auritus! nested on the island unt11 fishermen raided the colony
i~d. 9 9 9 i 1 di 1919 dl919; I . 9
have only used it for resting and f1shing. Hat Island has the largest active
herring gull  Larus ar entatus! colony in W1sconsin. During 1976, 800-1,000
pairs nested Khroug ou e island, fiedging an estimated 800 young. In
addition, there were 50-60 pa~rs of ring-bi11ed gulls  Larus del awar ensis!
nesting within the herring gull colony. A colony of 32-40 pa1rs of black-
crowned night herons  N. n cticor ax! also exists on Hat Island. Mallards  Anas
1 t h h !, gadwaT! s R. stre era!, and red-breasted merganser s l~!dier us

the island for nesting Scharf, 1976!.

Since Hat Is1and has no wetlands, it is probable that some of' the many
species nesting on the 1sl and use the Juddv11le Bay Wetland for feeding. Black-
crowned night herons, in particular, often fly several miles from a nesting
colony to forage 1n a suitable wetland area  Pearson, 1917!.

Appendix D-22 contains gener al information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Juddville Bay Wetland. The 11terature search provided no site-
spec1fic information pertaining to seasonal abundance, density and
producti vi ty, recreati onal and commercial use, heal th, 1 i f e hi stor~es,
relationship to water levels, or major food sources of the birds ut1lizing this
wetland.

Nattmal s

A survey of the mammals of the Green Bay Islands  Long, 1978! provides some
general information wh1ch may be useful in characterizing the wetlands of Door
County, Wisconsin  Appendix E-5!. However, the 11terature search provided no
site-specific data pertaining to major species, seasonal distribution and
abundance, density and productivity, recreational and commerc1al use, 11fe
histories, food sources, or relat1onship to water 1evels of' the mammals
inhabiting Juddville Bay Wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented 1n Juddville Bay Wetland by the literature search. Howevers the
double-crested cormorant, an endangered species 1n Wisconsin, nested on Hat
Island, located approximately three miles northwest of Juddvi lie Bay Wetland,
until 1954. At that t1me, fishermen raided the colony, knocking down all of the
tree nests and turning over the ground nests. Cormorants were observed resting
and fishing on the island during 1975 and 1976m but they d1d not nest there
 Scharf et al., 1976!.
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Health

LM 234CULTURAL SETTING

Juddville Bay Wetland is located in Egg Harbor Townsh1p of Door County,
Wisconsin. The county 1s sparsely populated and has a density of 41 persons per
square mile. Table 10- 42 indicates that both the county and the townsh1p
experienced rapid populat1on growth between 1970 and 1975, but population
project1ons for 1990 indicate that Door County may undergo a slow population
decline in the future.

Table 10-42. Population Data f' or the Vicinity of Juddville Bay Wetland

Projected
Popular>ion

1990

Estimated

1970-1975

Estimated
P opu1 at i on

1975a

Door County
Egg Harbor Township

20,940].1. 8
7.9

22,469
748

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within this wetland is rural open space. The surrounding area is
characterized primarily by rural open space uses, with residential an4
commercial development located along the shoreline south of the wetland  the
town of Egg Harbor!. Unimproved roads lie within and adjacent to port1ons of
Juddville Bay Wetland. A quarry and orchards are located inland from the
wetland, above the coastal bluffs  U.S.G.S. quadrangle map, Chambers Island,
Wisconsin-Michgan, 1961; Wisconsin Coastal Zone Management Development Program
aerial photographs, 1975!. The wetland is under private ownership  Schinkten,
1975!, and its location suggests that it is subject to moderate development
pressures'

Recreat1on

There are no known state or federal recreational facilities in the vicin1ty
of Juddvi lle Bay Wetland.
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The available informati on 1s not sufficient to allow an evaluation of the
environmental quality of this wetland. However, numerous dairy and orchard
operators dispose of' process wastewater in the vicin1ty of the wetland and this
may have some effect on its health.



Mineral Ener and Forest Resources

Glaciolacustr inc deposits of sand, silt, and clay present in Juddville Bay
Wetland have low potential for containing comlercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. These deposits are underlain
by Niagara limestone  Hotchkiss and Steidtmann, 1914!, and there is an active
quarry producing crushed limestone approximately one mile east of the wetland.
There are no active clay or sand and gravel operations in close proximity to the
wetland  Ostrom, 1970!. No oil, gas, or coal resources are known to be present
in the wetland.

Conlerci ally valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in the wetland.

Juddville Bay Wetland is partially wooded and is part of' a wooded area that
extends both north and south of the wet land along Green Bay  U.S.G.S. quadrangle
map, Chambers Island, Wisconsin-Michigan, 1961!. It was not determined through
the literature search whether this area is used for wood production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Juddvi11e Bay Wetland
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Juddville Bay Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewater s by spreading them on the ground. The shaltow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Envir onmental Protection, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Juddville Bay Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Histor ic Preservation Division, 1977!.
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A modern so i 1 survey i s being prep ar ed f or Door County by the So i 1
Conservation Service. The ffeldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationsst, ~ersona1 coamon1catton!.



EGG HARBOR WETLAND

PHYS IOGRAPHI C SETTING LM 235

Egg Harbor Wetland is located 0.2 mile from the western shoreline of Door
Peninsula in Door County, Wisconsin, west of the town of Egg Harbor. Egg Harbor
Wetland is a Palustrine System; it is raised above the shore'line and wooded.
The wetland may have been partially drained to accommodate residential and
highway development, which has occurred in the area between the wetland and the
lakeshore. This lakeshore development lies on a small peninsula which forms the
western boundary of Egg Harbor  U.S.G-S. quadrangle map, Chambers Island,
Wisconsin-Michigan, 1961!.

Egg Harbor Wetland has only slight slope, with a total relief of less than
5 feet. Elevations range from approximately 607 to 611 feet above sea level, 27
to 31 feet above the approximate mean elevation of Lake Michigan. The Niagara
Escarpment forms a steep �80 feet high! bluff which lies nearly 600 feet inland
from the wetland. The wetland lies on a non-erodible low plain  Great Lakes
Basin Commission, 1975!. The topography of the Niagara Upland, which lies
beyond the coastal bluff line, is rolling, with elevations up to 800 feet above
sea level.

Surficial Geolo

The surficial geology of Egg Harbor Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

~Hrdro~lo g

There are no streams f 1 owing through Egg Harbor Wet 1 and  U.S.G.S.
quadrangl e map, Chambers Is 1 and, Wisconsin-Michigan, 1961! . Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality information,
including total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.
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The soil type in Egg Harbor Wetland is Miami loam, which is derived from
weathered glacial material which contains considerable amounts of limestone as
well as boulders and stones. This yellowish-brown to grayish-brown loam holds
moisture well and has good natural drainage except when found in depressions,
where drainage is poor  Whitson et al., 1919!.



The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasona1 changes in the wetland.

C1imate

The closest weather station providing climatic data for Egg Harbor Wetland
is located in Stur geon Bay, Wisconsin, In 1975, the average monthly temperature
was 45.3 F, the averse daily low for January was 14.9 F and the average da1ly
high in July was 81.5 F. The average annual prec1pitatian is 28.89 inches, with
a mean monthly precipitation of 1.54 inches in January and 3.32 inches in July
based on the normal period from 1941-1970. The growing season is approximately
six and a half months long, with the last killing frost �8 F! in 1975 occurring
on April 21 and the first killing frost an November 14  National Ocean1c and
Atmospheric Adm1nistrati an, 1975! .

No natural special features are found in the vicinity of Egg Harbor Wetland
 U.S.G.S. quadrangle map, Chambers Is1and, Wisconsin-Michigan, 1961; Wisconsin
Coastal Zone Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 235

The literature search yielded no site-specif1c information pertain1ng to
major speci es compositi on and distribution, density and productivity, or
relationship to water levels of the vegetation of Egg Harbor Wetland.

Fish

A search of the 11terature pravi ded no si te-specif1c information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Egg Harbor Wetland.

Invertebrates

Re tiles and Am hib1ans

The literature search yielded no site-specific information pertaining ta
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians 1n Egg Harbor Wetland.
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The literature search produced no s1te-specific data pertai ning to species
compos1tion, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Egg Harbor Wetland.



Avif auna

'The Wiscons~n Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Egg Harbor Wetl and as Cl ass I
wildlife habitat, "most desirable" for songbirds  Thompson et al., 1976!.

Appendix 0-22 contains general inf ormati on on wetl and birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Egg Harbor Wetland. The literature search prov1ded no site-
specific informat1on pertaining to seasonal abundance, density and
producti vity, recreati onal and comnerci al use, heal th, l i f e hi stories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Narrmal s

Egg Harbor Wetland has been classif1ed as "most desirable" habitat for
squirrels  Thompson et al., 1976; Wisconsin Department of Natural Resources,
open file report!. A survey of the mammals of the Green Bay Islands  Long,
1978! provides some general information which may be useful 1n characterizing
the wetlands of Door County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal d1stribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relat1onship to water levels of
the mammals inhabiting Egg Harbor Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state 11sts of endanger ed
or threatened species  U.S. Fish and Wildlife Service, 1978; Hi ne, et al., 1975!
wer e documented in Egg Harbor Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetl and. However, the Wisconsin Department of
Natural Resources has desi gnated this wetland as Cl ass I wi 1 dli fe habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
v1cin1ty of the wetland and this may have some effect on its health.

CULTURAL SETTING LM 235

Egg Harbor Wetland is situated near the town of Egg Harbor in Egg Harbor
Township of Door County, Wisconsin. The county is sparsely populated and has a
density of 41 persons per square mile. Table 10-43 indicates that the county,
township, and town experienced rapid population growth between 1970 and 1975,
but population projections for 1990 1ndicate that Door County may undergo a slow
population decline in the future.



Table 10-43. Population Data for the Vicinity of Egg Harbor Wetland

stimate
Population

1975

stimate roj ected
P opul a<i on

1970-1975 1990

Door County
Egg Harbor Township
Town of Egg Harbor

22,469
748
195

11. 8
7.9
6.0

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Egg Harbor Wetland is rural open space. The wetland is
surrounded on the inland side by agricultural open space uses and on the lake
side by an area of residential development, part of the town of Egg Harbor. The
wetland lies immediately adjacent to a secondary highway, and homes and access
roads are located on the opposite side of this road. Small bay mouth bars lie ta
the north, on Egg Harbor. Or chards are common in the area  U.S.G.S. quadrangle
map, Chambers Island, Wisconsin-Michigan, 1961; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975!. The wetland is under
private ownership  Schinkten, 1975!, and its location between an agricultural
area and a residential area suggests that it may be subject to high development
pressure.

Recreation

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Egg Harbor
Wetland have low potential for containing commercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. These deposits are underlain
by Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!. No oil, gas, or coal resources are known to be present in the
wet 1 and.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in the wetland.
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There are no known state or federal recreational facilities in the vicinity
of Egg Harbor Wetland.



Egg Harbor 'Wetland is par ti ally wooded and is on the periphery of a large
wooded area extending south on the Green Bay shoreline  U.S.G.S. quadrangle map,
Chambers Island, Wisconsin-Michigan, 1961!. It was not determined through the
literature search whether this area is used for wood production.

Public Utilities and Facilities

There are no public util ities within 0.5 mi1 e of Egg Harbor Wetland
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!.

Polluti on Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Egg Harbor Wetland
 Wisconsin Historic Preservation Division, 1977!. The Wisconsin Inventory of
Archaeology indicates that an archaeological site  DR ¹90! is present in the
vicinity of Egg Harbor Wetl and. Inf ormati on regarding the spec if ic site
location as well as field findings and interpretations can be obtained from the
Wi sconsin Hi stori cal Society  Wisconsin Historic Preser vati on Division, 1977! .

LM 235RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservati on Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonal conaaonication! .
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There are no NPDES permit holders adjacent to Egg Harbor Wetland. However,
numerous dairy and orchar d operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem thr oughout the county  Wisconsin
Division of Environmental Protection, 1971!.



LEROYS POINT WETLAND

PHYS10GRAPHIC SETTING
LM 236

Leroys Point Wetland is located 100 feet from the western shoreline of Door
Peninsula in Door County, Wisconsin, 1.6 miles southwest of the town of Egg
Harbor. The wetland is a low, wooded I acustrine System  U.S.G.S. quadrangle
map, Chambers Island, Wisconsin-Michigan, 1961!.

Leroys Point Wetland has very little slope, with a total relief of less
than 5 feet; elevations range from roughly 582 to 587 feet above sea level, 2 to
7 feet above the approximate mean elevation of Lake Michigan. The Niagara
Escarpment forms a steep �60 feet high! bluff which lies 1,600 feet inland from
the wetland. The wetland lies on a non-erodible low plain  Great Lakes Basin
Commission, 1975!. The topography of the Niagara Upland, which lies beyond the
coastal bluff line, is ro11ing, with elevations ranging to 800 feet above sea
1 eve! .

The surficial geology for Leroys Point Wetland is characterized by
glaciolacustrine deposits of sand, silt, and c1ay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.
Soils

The soil type in Leroys Po~nt Wetland is Miami loam, which is derived from
weathered glacial material which contains considerable amounts of limestone as
well as boulders and stones. This yellowish-brown to grayish-brown loam holds
moisture well and has good natural drainage except when found in depressions,
where drainage is poor  Whitson et al., 1919!.

There are no streams flowing through Leroys Point Wetland  U.S.G.S.
quadrangle map, Chambers Is'Iand, Wisconsin-Michigan, 1961!. Generalized
groundwater information for the Wisconsin port~on of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality information,
including total solids, inorganic constituents, and nutrients, is available for
select deep we11 sites in Door County  Holt and Skinner, 1973!. However, the
1iterature search provided no site-specific data pertaining to water level
influences, groundwater drai nage patterns and runoff, water quality, depth, or
seasonal changes in the wetland.
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Climate

The closest weather station providing cl1matic data for Leroys Point
Wetland is located i~ Sturgeon Bay, Wisconsin. In 1975, the average monthly
temperature was 45.3 F, the average daily low for January was 14.9 F and the
average daily high in July was 81.5 F. The average annual precipitation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~an 1s approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Ocean1c and Atmospheric Administration, 1975!,

Leroys Point forms a small headland area north of the wetland  U.S.G.S.
quadrangle map, Chambers Island, Wiscons1n-Nichigan, 1961; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!.
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The literature search yielded no site-specific information pertaining to
major species compos 1 ti on and di stributi on, dens i ty and producti v i ty, or
relationsh1p to water levels of the vegetation of Leroys Point Wetland.

Fish

A searc h of the 1 i terature prov i ded no si te- spec1f 1 c inf ormat i on
pertaining to major spec1es, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and comnercial
use, or food sources of the fish populations in Leroys Point Wetland.

Inver tebrates

The literature search produced no s1te-spec1fic data pertaining to species
composition, seasonal distribution and abundance, density and product1vity,
food sources, or relat1onship to water levels of the 1nvertebrates present in
Leroys Point Wetland.

Re tiles and Am hibians

The literature sear ch yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histor1es, major food sources, or relationship to water
levels of the reptiles and amphibians in Leroys Point Wetland.
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Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, has designated Leroys Point Wetland as Class
I wildlife habitat, "most desirable" for songbirds  Thompson et al., 1976!.

M attli al s

Leroys Point Wetland has been classified as "most desirable" habitat for
squirrels  Thompson et al., 1976; Wisconsin Department of Natural Resources,
open file report!. A survey of the mamals of the Green Bay Islands  I ong,
1978! provi des some general information which may be useful in characterizing
the wetlands of Door County, Wisconsin  Appendix E-5!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreationa'I and
conmercia1 use, life histories, food sources, or relationship to water levels of
the marshals inhabiting Leroys Point Wet1and.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Leroys Point Wetland by the literature search.

Health

The available information is not sufticient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect. on its health.

CULTURAL SETTING LM 236

Leroys Point Wetland is located in Egg Harbor Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-44. indicates that both the county and the township
experienced rapid popul ati on growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

-845-

Appendi x 0-22 contains general i nf orm ati on on wet l and birds of Lake
Section 10, but care shou1d be exercised in the interpretation of the relevance
of these data to Leroys Point Wetland. The literature search provided no site-
specific information pertaining to seasonal abundance, density and
productivity, recreational and coamercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.



Table 10-44. Population Data for the Vicinity of Leroys Point Wetland

stlmate
Population

1975

stimated

1970-1975

rogected
Popul at i on

1990

Door County
Egg Harbor Township

22,469
748

11.8
7.9

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Leroys Point Wetland is r ural open space. The surrounding
area is characterized by shoreline residential development between the wetland
and Lake Michigan, and agricultural open space uses inland of the wetland. A
secondary highway lies to the east of the wetland, and access roads lie to the
north and south. Orchards are common in the area  U.S.G.S. quadrangle map,
Chambers Island, Wisconsin-Michigan, 1961; Wisconsin Coastal Zone Management
Development Program aerial photograph, 1975!. The wetland is under private
ownership  Schinkten, 1975!, and its location suggests that it is subject to
moderate deve1opment pressures.

Recreati on

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Leroys Point
Wetland have little potential for containing commercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buck ley, 1901!. These deposits are underlain
by Niagar a limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations in close proximity to the wetland
 Ostrom, 1970!.

Commercia1ly valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in Leroys Point Wetland.

Leroys Point Wetland lies within a wooded area that extends, with only a
few interruptions, a1ong the Green Bay shoreline in the vicinity of the wetland
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961!. It was
not determined through the literature search whether this area is used for wood
production.
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There are no known state or federal recreational facilities in the vicinity
of Leroys Point Wetland.



Publi c Util iti es and Faciliti es

There are no public utilities within 0.5 mile of Leroys Point Wetland
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-NIichigan, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Leroys Point Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmenta1 Protection, 1971!.

Historical and Archaeolo ical Features

RESEARCH PROJECTS LIUI Z36

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai cosssonication!.
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No known historical sites exist within S00 feet of Leroys Point Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1977!.



HORSESHOE POINT WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 237-239

The Horseshoe Point Wetland Complex, comprised of Horseshoe Point Wetland
and Monument Point Wetlands $1 and t2, is located on the western s1de of Door
Peninsula 1n Door County, Wisconsin, roughly seven miles north of the city of
Sturgeon Bay. Horseshoe Bay and Horseshoe Point are to the nor th of the
wet 1 ands, and Monument Shoal is offshore. The 1ocati ons of the wet 1 ands
relative to the Green Bay shoreline and the nearest city are presented in Table
10-45.

Table 10- 45. Location of Wetlands in the Horseshoe Point Wetland Complex

Distance to
nearest cit

istance to
shoreline

All of the wetlands in the complex are raised, Palustrine Systems  U.S.G.S.
quadrangle map, Sturgeon Bay, W1scons1n, 1960!.

Horseshoe Point Wetland has a total relief of 15 feet; elevations range
from 585 to 600 feet above sea level � to 20 feet above lake level!. Monument
Point Wetland 81 has little relief, and its elevation is 620 feet above sea
level. Monument Point Wetland f2 has a more varied relief of 45 feet with
elevat1ons ranging from 585 to 630 feet above sea level. The Niagara Escarpment
forms a steep �40 feet high! bluff which lies roughly 0.5 mile inland from the
shoreline. The wetlands lie on a non-erodible low plain  Great Lakes Basin
Commission, 1975!. The topography of the Niagara Upland, wh1ch lies beyond the
coastal bluffline, is rolling, with elevat1ons up to 830 feet above sea level.
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Horseshoe Point Wetland

Monument Point WetIand tl

Monument Point Wetland P2

0.1 mile

250 feet

150 f eet

3.3 miles south of
Egg Harbor

4.2 miles south of
Egg Harbor

3.8 miles south of
Egg Harbor



Surficia1 Geolo

The surficial geology of the three wetlands of the Horseshoe Point Wetland
Complex is characterized by glaciolacustrine deposits of sand, silt, and clay.
These lake sediments include associated deltas, sand dunes, and organic
deposits  Hadley and Pelham, 1976!.

Soils

There are three types of soil found in the Horseshoe Point Wetland Complex.
Miami loam is present in Horseshoe Point Wetland and Miami fine sand is found in
Monument Point Wetland gl. Monument Point Wetland g2 is comprised of Miami fine
sandy 1 oam  Whi tson et al ., 1919! .

Miami loam and Miami fine sandy loam are derived from weathered glacial
material and contain limestone. The former, a yellow-brown to grayish-brown
loam, holds moisture well and has good natural drainage except when found in
depressions, where drainage is poor. Miami fine sandy loam consists of brown to
grayish-brown fine sandy loam to a depth of 8 inches. The drainage of Miami
fine sandy loam is good and in sandy areas it is excessive. Miami fine sand
consists of yellowish-brown fine sand underlain by a coarser pale-yellow fine
sand; it is low in organic matter, low in water-holding capacity, and is easily
eroded  Whitson et al., 1919!.

There are no streams flowing through the Horseshoe Point Wetland Complex
 U.S.G.S. quadrangle map, Chambers Island, Wisconsin-Michigan, 1961; Sturgeon
Bay, Wisconsin, 1960!. Generalized groundwater information for the Wisconsin
port~on of the Lake Michigan shore is available in Skinner and Borman �973!.
Groundwater quality information, including total solids, inorganic
constituents, and nutrients, is available for select deep well sites in Door
County  Holt and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level inf'tuences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in the three wetlands.

Climate

The closest weather station providing climatic data for Horseshoe Point
Wetland Complex is located in Sturgeon 8ay, Wisconsin. In 1975, the average
monthly temperature was 45.3 F, the ave~age daily low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precipitation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.
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S ecial Features

No natural special features are found in the vicinity of the Horseshoe
Point Wetland Complex  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960;
Wisconsin Coastal 2one Management Development Program aerial photograph, 1975!.

LM 237-239BIOTIC SETTING

A search of the literature provided no site-specif i c information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreat1onal and commercial
use, or food sources of the fish populations in the Horseshoe Point Wetland
Complex.

Invertebrates

The literature search produced no site-specific data pertaining to spec1es
composition, seasonal distribution and abundance, density and pr oduct1vity,
food sources, or relationsh1p to water levels of the invertebrates present in
the Horseshoe Point Wetland Complex.

Re tiles and Am hib1ans

The literature search yielded no site-specific information pertafn1ng to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphib1ans in the Horseshoe Point Wetland Complex.

Avi f gun a

The Wiscons1n Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Horseshoe Point Wetland and
Monument Point Wetlands ¹1 and ¹2 as Class I wild]ife habitat, "most desirable"
for songbirds and ruffed grouse  Bonasa umbellus!  Thompson et al., 1976!.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the 1nterpretation of the relevance
of these data to the wetlands in the Horseshoe Point Wetland Complex. The
'literature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreational and commercial use, health,
life histories, relationship to water levels, or major food sources of the b1rds
utilizing these wetlands.
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The literature search yielded no site-specific information pertaining to
major species compositi on and distribution, density and productivity, or
relationship to ~ater levels of the vegetation of the Horseshoe Point Wetland
Complex.



Marrlrr al s

Endan ered S ecies

No plants or animals appearing on the ederal ar state lists of endangered
or threatened species  U.S. Fish and Wildli, Service, 1978; Hine, et al., 1975!
were documented in the Horseshoe Point Wetl id Complex by the literature search.

Health

CULTURAL SETTING LM 237-239
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Table 10-46. Population Data for the Iticinity of the Horseshoe Point
Wetland Complex

Est~mated Prospected
P opu 1 a/i on

1970-1975 l990

stimate
Population

1975

Door County
Egg Harbor Township

20,94022,469
748

11.8
7.9

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

The Horseshoe Point Wetland Complex and the surrounding area are
characterized by rural wooded space uses, with areas of residential development
along the Lake Michigan shore1ine. An access road lies between the shoreline
and the three wetlands in the Horseshoe Point Wetland Complex. Two roads cross
Horseshoe Point Wetland. A county park is located north of the wetlands, and
there are gravel pits to the east. Shoals lie offshore of the wetlands. All
three wetlands in the complex are privately owned  U.S.G.S. quadrangle map,
Sutrgeion Bay, Wisconsin, 1960; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!, but the rural nature of this ar ea suggests
that the wetlands are subject to low development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of the Horseshoe Point Wetland Complex.

Mineral Ener and Forest Resources

Although the Horseshoe Point Wetland Complex is situated within an area of
Niagara limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying
operations in the wetlands  Ostrom, 1970!. Glaciolacustrine deposits of sand,
silt, and clay are present in the wetlands, but have little potential for
containing comaercial quantities of sand and gravel  Buckley, 1901; Hadley and
Pelham, 1976!. There are no sand and gravel or clay operations active within
the wetlands  Ostrom, 1970!.
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End moraines, present to the east of the wetlands, have a low potential for
containing large deposits of sand and gravel. However, the outwash fans and
other ice contact deposits often found in association with end moraines have a
high potential of containing moderate to small deposits of sand and gravel
 Buckley, 1901; Hadley and Pelham, 1976!, and an abandoned sand and gravel pit
is located irenedi ately to the east of the wetlands  Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975 !.



Commercially valuable deposits of' manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in these wetlands.

The Horseshoe Point Wetland Complex lies within a wooded area that extends,
with only a few interruptions, along the Green Bay shoreline in the vicinity of
the wetl ands  U.S.G.S. quadrangle maps, Chambers Island, Wisconsin-Michigan,
1961, and Sturgeon Bay, Wisconsin, 1960!. It was not determined through the
literature search whether this area is used for wood production.

Public Uti 1 i ti es and Facilities

There are no public utilities within 0.5 mile of Horseshoe Point Wetland or
Monument Point Wetlands kl and f2  U.S.G.S. quadrangle maps, Chambers Island,
Wisconsin-Michigan, 1961; Sturgeon Bay, Wisconsin, 1960!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Horseshoe Point Wetland
or Monument Point Wetlands Pl and t2, nor are there any known archaeological
sites in the vicinity. However, the area has not been systematically surveyed
by a professional archaeologist  Wisconsin Historic Preservation Division,
1977!.

LM 237-239RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ise senal consnonication!.
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There are no NPDES permit holders adjacent to the three wetlands of the
Horseshoe Point Wetland Complex. However, numerous dairy and orchard operators
in the county dispose of process wastewaters by spreading them on the ground.
The shallow soils of Door County, which overlie creviced limestone bedrock, make
groundwater contamination from both point and non-point sources a problem
throughout the county  Wisconsin Division of Environmental Protection, 1971!.



EGG HARBOR TOWNSHIP WETLAND

LM 240PHYSIOGRAPHIC SETTING

Egg Harbor Township Wetland is adjacent to the Green Bay shore11ne on the
western side of Door Peninsula in Door County, Wisconsin, seven miles north of
the city of Sturgeon Bay. This low Lacustrine wetland 1s wooded and lies
lakeward of a high coastal bluff {U.S.G.S. quadrangle map, Sturgeon Bay,
Wisconsin-Michigan, 1960!.

Egg Harbor Township Wetland has slight slope, with a total relief of 20
feet. The wetland elevations range from 580 feet ta 600 feet above sea level,
lake level to 20 feet above the approximate mean elevation of Lake Michigan.
The Niagara Escarpment forms a steep bluff' �00 feet high! 0.5 mile inland from
the lakeshore. The wetland lies on a non-erodible low plain  Great Lakes Basin
Commission, 1975!. The topography of the Niagara Upland, which 1ies beyond the
coastal bluffline, is rolling, with elevations up to 830 feet above sea level.

Surficial Geolo

The surfi c1al geology of Egg Harbor Township Wetland is character ized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Egg Harbor Townsh1p Wetland is Clyde loam, which consists
of silt and or ganic matter under lain by grayish f1ne sand. When found in
depressions, this soil may have a thin layer of peat on the surface. Clyde loam
is poorly drained  Whitson et al., 1919!.

~Hidro~lo y

There are two unnamed, intermittent ponds located 1n the southern portion
of Egg Harbor Township Wetland  U.S.G.S. quadrangle map, Sturgeon Bay,
Wi sconsi n-Mi chigan, 1960! . General i zed groundwater 1nf ormati on for the
Wisconsin portion of the Lake Michigan shore is available in Skinner and Borman
�973!. Groundwater quality 1nformation, including total solids, inorganic
constituents, and nutrients, 1s available for select deep well sites in Door
County  Holt and Skinner, 1973!.
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The literature search provided no site-specific information perta1n1ng to
water level 1nfluences, groundwater drainage patterns and runoff, water
quality, depth, or seasonal changes in the wetland.



Climate

The closest weather station providing climatic data for Egg Harbor
Township Wetland is 1ocated in Sturgeon Bay, W1sconsin. In 1975, the average
monthly temperature was 45.3 F, the ave~age daily low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precip1tation is
28.89 inches, with a mean monthly precip1tation of 1.54 inches in January and
3.32 inches 1n July based on the normal period from 1941-1970. The growing
sea~on is approx1mately six and a half months long, with the last k111ing fr ost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Egg Harbor
Township Wetland  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin-Michigan,
1960; Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!.

LM 240BIOTIC SETTING

The literature search y1elded no site-specific information pertaining to
major species compos1t1on and distribution, density and productivity, or
relationship to water levels of the vegetation of Egg Harbor Township Wetland.

Fish

A search of the 1 i teratur e provi ded no site-spec if ic inf ormati on
pertaining to major species, species composit1on, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and cottliercial
use, or food sources of the fish populations 1n Egg Harbor Township Wetland.

Invertebrates

The 11terature search produced no site-specific data pertain1ng to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Egg Harbor Townsh1p Wetland.

Re tiles and Am hibians

The literature search yielded no site-specific 1nformation pertaining to
major species, seasonal distribution and abundance, density, recreational and
coiliercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphib1ans in Egg Harbor Township Wetland.



Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Egg Harbor Township Wetland as
Class I wildlife habitat, "most desirable" for songbirds and ruffed grouse
 Bonasa umbel lus!  Thompson et al., 1976!.

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Egg Harbor Township Wetland. The literature search provided no
site-specific informati on pertaining to seasonal abundance, density and
productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sour ces of the birds utilizing this
wet l and.

Mammals

The literature sear ch pr ovided no site-specif ic data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Egg Harbor Township Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state l~sts of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Egg Harbor Township Wetland by the literature search.

Health

The available information is not sufficient to al1ow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its healthy

LN 240CULTURAL SETTING

Egg Harbor Township Wetland is located in Egg Harbor Township of Door
County, Wisconsin. The county is sparsely populated and has a density of 41
persons per square mile. Table 10-47 indicates that both the county and the
township experienced rapid population growth between 1970 and 1975, but
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population projections for 1990 indicate that Door County may undergo a slow
population decline in the future.

Table 10- 47. Population Data for the Vicinity of Egg Harbor
Township Wetland

stimate Progecte
Populai'ion

1970-1975 1990

stimate
Population

1975

Door County
E gg Har bor Towns hi p

11.8
7.9

20,94022,469
748

U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

I and Use and Ownershi

Land use within Egg Harbor Township Wetland is rural wooded space, with
residential development along the Lake Michigan shoreline. The surrounding
area is in rural open space uses. An access road crosses Egg Harbor Township
Wetland, and a second access road lies adjacent to the wetland on the south.
The wetland lies lakeward of a steep coastal bluff, and orchards are cormon in
the upland areas  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin-Michigan,
1960; Wisconsin Coastal Zone Management Development Program aerial photograph,
1975!. The wetland is under private ownership  Schinkten, 1975!, and the
presence of residential development in the vicinity indicates that moderate
development pressures may exist.

Recreation

Mineral Ener and Forest Resources

Although Egg Harbor Township Wetland is situated within an area of Niagara
limestone  Hotchkiss and Steidtmann, 1914!, there are no quarrying operations
in the wetland  Ostrom, 1970!. Glaciolacustrine deposits of sand, silt, and
clay are present in the wetland, but have little potential for containing
commercial quantities of sand and gravel  Buckley, 1901; Hadley and Pelham,
1976 !. There are no sand and gravel or clay operations active within the
wetlands  Ostrom, 1970!.

End moraines, present to the east of the wetland, have a low potential for
containing large deposits of sand and graveI. However, the outwash fans and
other ice contact deposits often found in association with end moraines have a
high potential of containing moderate to small deposits of sand and gravel

-857-

There are no known state or federal recreational facilities in the vicinity
of' Egg harbor Township Wetland.



 Buckley, 1901; Hadley and Pelham, 1976!, and active sand and gravel operations
do ex i st to the east of the wetl and  Wi s con sin Coastal Zone Management
Development Program aerial photograph, 1975!.

Coamercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present 1n the wetland.

Egg Harbor Township Wetland lies within a wooded area that extends north of
the wetland along the Green Bay shoreline  U.S.G.S. quadrangle map, Sturgeon
Bay, W1sconsin, 1960!. It was not determined through the literature search
whether this area is used for wood production.

Public Utilities and Facilities

There are no public ut111ties within 0.5 mile of Egg Harbor Township
Wetland  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin 1960!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Egg Harbor Township
Wetland, nor are there any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
 Wisconsin Historic Preservation Division, 1977!.

LM 240RESEARCH PRO SECTS

A modern soil survey 1s being prepared for Door County by the Soil
Conservation Service. The fieldwork for the so11 survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, per senal comnunicationI.
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There are no NPDES permit holders adjacent to Egg Harbor Township Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced 11mestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Env1ronmental Protection, 1971!.



SAWYER HARBOR WETLAND CONPLEX

PHYSIOGRAPHIC SETTING LN 241-244

The Sawyer Harbor Wetland Complex, comprised of Sawyer Harbor Wetlands
¹1-¹4, is located on the western side of Door Peninsula in Door County,
Wisconsin, just south of Sturgeon Bay. Sturgeon Bay is connected to Lake
Michigan by the Sturgeon Bay Canal. These wetlands are included in a single
complex because they are located in close proximity to one another on Sawyer
Harbor and because they exhibit similar physiographic characteristics. The
wetlands are located to the northwest of Potawatomi State Park, which lies on
the west side of Sturgeon Bay near its junction with Green Bay. The locations
of the wetlands relative to the Green Bay shoreline and the nearest city are
given in Table 10- 48.

Table 10-48. Location of Sawyer Harbor Wetlands ¹1-¹4

Distance to
shore 1 i ne

Distance to
nearest cit

All of the wetlands in this complex are low Lacustrine Systems. Sawyer
Harbor Wetlands ¹1-¹3 are wooded, while Sawyer Harbor Wetland ¹4 is partially
wooded  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!.

Sawyer Harbor Wetlands ¹1 and ¹3 have a total relief of five feet or less,
and elevati ons in these wetlands range from roughly 581 to 585 feet above sea
level � to 5 feet above lake level!. Sawyer Harbor Wetlands ¹2 and ¹4 also have
relief of less than 5 feet, with elevations ranging from lake level to 5 feet
above lake level.

A large bay mouth bar forms Sawyer Harbor at the northern end of Sturqeon
Bay. The Sturgeon Bay Gap represents the preglacial course of the Menominee
R~ver. The preglacial river valley was deepened by glacial sculpture and became
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Sawyer Harbor Wetland ¹1

Sawyer Harbor Wetland ¹2

Sawyer Harbor Wetland ¹3

Sawyer Harbor Wetland ¹4

250 feet

adjacent

100 feet,

adjacent

4 miles northwest of
Sturgeon Bay

3.5 miles northwest of
Sturgeon Bay

3.5 miles northwest of
Sturgeon Bay

3.5 miles northwest of
Sturgeon Bay



submerged beneath the waters of Lake Michigan  Martin, 1965!. Government Bluff
lies to the south of the wetl ands within the Potawatomi State Park. This bluff,
which stands 150 feet above the waters of Sturgeon Bay, is part of the Niagara
Escarpment, whi ch rou ghl y par a 1 l el s the western s hore1 inc of the Door
Peninsula. Abandoned shor elines of glacial Lake Algonquin and the Nipissing
Great Lakes are also found in the area  Martin, 1965!.

Sawyer Harbor Wetlands ¹l-¹4 lie on a non-erodible low plain  Great Lakes
Basin Cammissi on, 1975!. The topography of the Niagara Upland beyond the
coastal bluffs is rolling, with eleavtians up to 730 feet above sea level.

Surf 1 ci al Geol o

The surficial geology of Sawyer Harbor Wetlands ¹1-¹4 is characterized by
glacialacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

Clyde silt loam, a wet soi'l occupying swampy depressions, is found in
Sawyer Harbor Wetland ¹4. This soil has a high content of organic matter and is
dark in color. It is formed from glacial and water deposits and may have a
shallow layer of peat on the surface.

Peat soil, consisting of organic material der ived from sedges, reeds,
wood, and masses, is found in Sawyer Harbor Wetlands ¹1-¹3. This soil is poorly
drained and is generally found in level areas  Geib et al., 1916!.

~Hidro~lo g

An unnamed intermittent creek flows through Sawyer Harbor 'Wetland ¹4 on its
way to Sawyer Harbor. There is little elevational change in the stream as it
travels through the wetland. There are no streams flowing through Sawyer Harbor
Wet 1 ands ¹1-¹3  U.S.G.S. qu adr angle map, Sturgeon Bay, Wisconsin, 1960! .
Gener'alized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for' select deep well sites in Door County  Holt and Skinner, 1973!.

The literature search provided na site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Sawyer Harbor Wetlands ¹1-¹4.

Climate

The closest weather station providing climatic data for Sawyer Harbor
Wetland Complex is located in Sturgeon Bay, Wisconsin. !n 1975, the average
monthly temperature was 45.3 F, the average daily low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precipitatian is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal peri od fram 1941-1970. The growing
seasan is approximately six and a half months long, with the last killing frost
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�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

Sawyer Harbor Wetland 41 lies on a bay mouth bar wh1ch forms Sawyer Harbor
at the end of Sturgeon Hay. A secondary highway lies to the north of this
wetland and west of Sawyer Harbor Wetlands 0'2-f4  U.S.G.S. quadrangle map,
Sturgeon Bay, W1sconsin, 1960; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!.

LM 241-244BIOTIC SETTING

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composit1on, spawning and hatching areas,
seasonal locations and abundance, life histories, reer eational and conner cial
use, or food sources of the fish populations 1n Sawyer Harbor Wetlands fl-t4.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the 1nvertebrates present in
Sawyer Harbor Wetlands 41-44.

Re tiles and Am hibians

Suzuk1 �950! reported the mudpuppy  Necturus maculosus! from Sturgeon
Bay, and presumably it could occur in Sawyer~ar or, wKiic~ncludes the Sawyer
Harbor Wetland Complex as its landward border.

The literature search yielded no site-specific information perta1ning to
major species, seasonal distribut1on and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to wate~
levels of the repti1 es and amphibi ans in these wetlands.

Avif auna

The Wisconsin Department of Natur al Resources, in its fish and wildlife
habitat study of the coastal zone, designated Sawyer Harbor Wetlands 41-44 as
Class I wildlife habitat. Sawyer Harbor Wetlands 81 and t2 are "most desirable"
for waterfowl, shore birds, and gulls and terns, while Sawyer Harbor Wetlands P3
and t4 are "most desirable" for waterfowl  Thompson et al., 1976!. In an
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The literature search yielded no site-specific information pertaining to
major species compos1tion and distribution, density and productivity, or
relationship to water levels of the vegetation of Sawyer Harbor Wetlands t1-t4.



environmental report for the proposed Idlewi ld Recreational Development
 Willa> d and Tishler, l973!, the area in and around Sawyer Harbor Wetland t4 was
ident~fied as being of part1cular value for ducks and other aquatic species.

Appendix D-9 contains general information on wetland birds of Lake Section
10, but care should be exerc1sed in the interpretation of the relevance of these
data to Sawyer Harbor Wetlands 81-$4.

The literature search prov1ded no site-specific information pertaini ng to
seasonal abundance, dens1ty and productivity, recreational and cemercial use,
health, life h1stories, relationship to water levels, or major food sources of
the birds uti l1zing these wetlands.

Mamal s

Sawyer Harbor Wetland $3 and $4 have been class1fied as "most desirable"
hab~ tat for muskrat  Ondatra zibethi cus j  Thompson et al ., 1976; Wi sconsin
Dp fll 1R, Al

The literature search provided no other site-specific data pertaining to
seasonal distribution and abundance, density and productiv1ty, recreational and
coenercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the Sawyer Harbor Wetland Complex.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hi ne, et al., 1975!
were documented in the Sawyer Harbor Wetland Complex by the literature search.

Health

The available information is not sufficient to allo~ an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class ! wildlife habitat.
Numerous dairy and orchar d operators dispose of process wastewater in the
vic1nity of the wetland and this may have some effect on its health.

LM 241-244CULTURAL SETTING

Sawyer Harbor Wetlands tl-P4 are located in Nausewaupee Townsh1p of Door
County, Wisconsin. The County is sparsely populated and has a density of 41
persons per square mile. Table 10-49 ind1cates that both the county and
township exper1enced rapid popul ati on growth between 1970 and 1975, but
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Potawatomi State Park, which lies along the southern edge of Sawyer Harbor,
is noted for the great horned owl  Bubo vir inianus! and barred owl  Strix
var!a! which inhabit the lowland fores~areas. r eated woodpeckers  ~0r oco us
~!s> eatus! are known to nest within the park  Tessen, 1976!.



population projections for 1990 indicate that Door County may undergo a slow
population decline in the future.

Table 10-49. Population Data for the Vicinity of Sawyer Harbor
'Wetlands ¹1-¹4

Estimated

1970-1975

projected
Popui atbi on

1990

stlmated

Popul ati on
1975

Door County
Nausewaupee Township

22,469
1,470

11.8
22.9

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Hureau of Program Management �975!

Land Use and Ownershi

The 650-acre Idlewild Resort Development encompasses the four wetlands of
this complex. The proposed facilities of the project include a 118-room resort-
hotel, a restaurant, a golf course, 200 condominiums, and 700 lots from one-
third to one acre each. All shore frontage, wetlands, and the golf course are
to be held in cormon. A proposed mar ina facility for the resort has not
received the requisite governmental permits, but seven areas have been platted
for the resort development  Prentice, 1976; Door County Resources Planning
Committee, personal cmmuunication!.

While no specific development is planned for the wetlands, their proximity
to the l arge Idl ewild Resort Development implies the existence of hi gh
development pressures.

Recreati on

There are no state or federal recreational facilities within Sawyer Harbor
Wetlands ¹1-¹4. However, the wetl ands lie just to the northwest of 1,126-acre
Potawatomi State Park. Recreational opportunities available at the park
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Sawyer Harbor Wetlands ¹1-$4 and the surrounding areas are characterized
by primarily rural wooded space uses, with shoreline residential development
and the town of Idlewild on the northern shore of Sawyer Harbor. A secondary
highway lies to the north of this wetland and west of Sawyer Harbor Wetlands
¹2-¹4. Several limestone quarries which were held for many years by the U.S.
War Department are located to the southeast of Sawyer Harbor Wetlands ¹1-¹4
within the Potawatomi State Park. All four wetlands are privately owned
 U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960; Wisconsin Coastal Pone
Management Development Program aerial photograph, 1975; Schinkten, 1975!.



include fish~ng, water skiing, boat1ng, and canoeing. Trails for hiking,
snowmobil1ng, cross country skiing, and bicycling are also provided, as are
camping facilities  Wisconsin Department of Natural Resources, 1978!.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, s1lt, and clay present 1n Sawyer Harbor
Wetlands ¹1-¹4 have low potential for containing commercially viable quantities
of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!. The wetlands are
underlain by Niagara limestone  Hotchkiss and Steidtmann, 1914!. Although
there are a number of inactive quarrying operations across Sturgeon Bay from the
wetlands  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!, there are no
active clay, sand and gravel, or quarrying operations near the wetlands  Ostrom,
j.970! .

Conmercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in Sawyer Harbor Wetlands ¹1-¹4. There
are no known oil, gas, or coal resources present in the wetlands.

Sawyer Harbor Wetlands ¹1 and ¹3 are entirely wooded, while Sawyer Harbor
Wetlands ¹2 and ¹4 are partially wooded. The wetlands are part of a wooded area
extending primarily along Sturgeon Bay to the east of the wetlands  U.S.G.S.
quadrangle map, Sturgeon Bay, Wisconsin, 1960!. It was not determined through
the literature search whether this area is used for wood production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Sawyer Harbor Wetlands
¹1-¹4  U.S.G.S. quadrangle map, Sturgeon Bay, Wiscons1n, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Sawyer Harbor Wetlands ¹1-¹4.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

H1storical and Archaeolo 1cal Features

No known historical sites exist within 500 feet of Sawyer Harbor Wetlands
¹1-¹4, nor are there any known archaeological sites in the vicinity. However,
the area has not. been systematical1y surveyed by a professional archaeologist
 Wisconsin Historic Preservation D1vision, ].977!.

-864-



RESEARCH PROJECTS LM 241-244

-865-

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 consnonication!.



SAND BAY AREA WETLAND

PHYSIOGRAPHIC SETTING LN 245

Sand Bay Area Wetland is located 200 feet from the Green Bay shoreline on
the western side of Door Peninsula in Door County, Wisconsin, four miles west of
the City of Sturgeon Bay. The wetland is situated between Sand Bay and Sturgeon
Bay. Potawatomi State Park is less than 0.5 mile to the east of the wetland.
Sand Bay Area Wetland is a low, Lacustrine System  U.S.G.S. quadrangle map,
Sturgeon Bay, Wisconsin, 1960!.

Sand Bay Area Wetland has a total relief of less than 10 feet; elevations
within the wetland range from roughly 580 to 589 feet above sea level, 0 to 9
feet above the approximate mean elevation of Lake Michigan. The wetland lies to
the south of the Sturgeon Bay Gap, which represents the preglacial course of the
Menominee River. The preglacial river valley was deepened by glacial sculpture
and became submerged beneath the waters of Lake Michigan  Martin, 1965!. The
Niagara Escarpment forms a bluff line which lies less than one mile inland from
the wetland. The bluff line in this area is dissected by intermittent streams
and features variable slope. Sand Bay Area Wetland lies on an erodible low
plain lakeward of the bluffline  Great Lakes Basin Commission, 1975!. The
topography of the Niagara Upland beyond the coastal bluffs is rolling, with
elevati ons up to 740 feet above sea level.

Surficial Geolo

The surf i ci al geology of Sand Bay Area Wet 1 and is char acteri zed by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soil s

The soil type in Sand Bay Area Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Whitson et al., 1919!.

An unnamed, intermittent stream flows through the middle of Sand Bay Area
Wetland. There is a change in elevation of approximately 10 feet in the stream
as it travels through the wetland on its way to Green Bay. Generalized
groundwater information for the Wisconsin portion of the Lake Michigan shore is
available in Skinner and Borman �973!. Groundwater quality information,
~ ncluding total solids, inorganic constituents, and nutrients, is available for
select deep well sites in Door County  Holt and Skinner, 1973!.
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The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in the wetland.

C 1 imate

The closest weather station providing climatic data for Sand Bay Area
Wetland 1s located 1n Sturgeon Bay, Wisconsin. In 1975, the average monthly
temperature was 45 ~ 3 F, the average daily low for January was 14.9 F and the
average daily high in July was 81.5 F. The average annual precipitation is
28.89 inches, with a mean monthly precipitation of 1.54 1nches in January and
3.32 inches 1n July based on the normal per1od from 1941-1970. The growing
sea~on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Ocean1c and Atmospheric Administration, 1975!.

No natural special features are found in the vicin1ty of Sand Hay Area
Wetland  U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960; Wiscons1n
Coastal Zone Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 245

The literature search yielded no site-specific information pertain1ng to
major speci es composition and di stributi on, density and productivity, or
relat1onship to water levels of the vegetati on of Sand Bay Area Wetland.

A search of the literature prov1ded no site-spec1f ic informat1on
pertaining to major spec1es, species composition, spawning and hatching areas,
seasonal locat1ons and abundance, life histor1es, recreational and coamercial
use, or food sources of the f1sh popu1ations in Sand Bay Area Wetland.

Invertebrates

The literature search produced no site-spec1fic data pertaining to species
composition, seasonal distribut1on and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Sand Bay Area Wetland.

Re tiles and Am hibians

The literature search yielded no site-specific information pertain1ng to
major species, seasonal distr1bution and abundance, dens1ty, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Sand Bay Area Wetland.
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Av1f auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Sand Bay Area Wetland as Class I
w1 I dl i f e habitat, "most des1rable" for songbirds and ruffed grouse  Bonasa
umbellus! and "desirable" for shore birds  Thompson et al., 1976!.

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Sand Bay Area Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commerc1al use,
health, 11fe histories, relationship to water levels, or major food sources of
the birds uti l1zing th1s wetland.

Mammals

Sand Bay Area Wetland has been classified as "most desirable" habitat for
lit- !!! ! !! i ~ii! ! d "d ! 	" !
 Thompson et al., 1976; Wisconsin Department of Natural Resources, open file
repor t!.

The literature sear ch provi ded no site-specif ic data pertaining to
seasonal distr ibution and abundance, density and productivity, recreational and
cermercial use, life histor1es, food sources, or r elationship to water levels of
the mammals 1nhab1ting Sand Bay Area Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented 1n Sand Bay Area Wetland by the literature search.

Health

LM 245CULTURAL SETTING

Sand Bay Area Wetland is located in Nausewaupee Township of Door County,
Wisconsin. The County 1s sparsely populated and has a density of 41 persons per
square m1le. Table 10- 50 indicates that both the county and township
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The available information is not sufficient to allow an evaluation of the
environmental quality of th1s wetland. However, the Wiscons1n Department of
Natural Resources has desi gnated this wetland as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater 1n the
vicinity of the wetland and this may have some effect on its health.



experi enced rapi d popu 1 ati on growth between 1970 and 1975, but popul at1on
projections for 1990 indicate that Door County may undergo a slow populat1on
decline in the future.

Table 10- 50, Population Data for the Vicinity of Sand Bay Area Wetland

Estimated Projected
Popul ai i on

1970-1975 1990

Estimated

Population
1975

Door County
Nausewaupee Township

11.8
22.9

22,469
1,470

20,940

b U.S. Bureau of the Census �977!
Wiscons1n, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Sand Bay Area Wetland is rural open space. The surrounding
area is predominantly in agricultural open space uses, with some residential
development present along the shoreline. A secondary highway lies adjacent to
the wetland near the shoreline, and a gravel pit lies to the east  U.S.G.S.
quadrangle map, Sturgeon Bay, Wisconsin, 1960; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975!. The wetland is under
pr1vate owner ship  Schinkten, 1975!, and its 1ocation suggests that it may be
subject to moderate developmental pressure.

Recreation

Mineral Ener and Forest Resources

Glaciolacustr1ne deposits of sand, silt, and clay present in Sand Bay Area
Wetland have low potent1al for containing commercially s1gnificant quant1ties
of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!. This area is
underlain by Ni agara 1 imestone  Hotchki ss and Stei dtmann, 1914! . Al though
there is a sand and gravel pit immediately east of the wetland, there are no
active clay, sand and gravel, or quarry1ng operations in the wetland itself
 Ostrom, 1970!.

Cemerci ally valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976 !. It is not
known whether these nodules are present in Sand Bay Area Wetland. There are no
known oil, gas, or coal resources present.
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There are no known state or federal recreational facilities in the vicinity
of Sand Bay Area Wetland.



Sand Bay Area Wetland is almost entirely wooded. Further wooded areas
exist along Green Bay to the north of the wetland as well as to the south and
southwest  U. S.G. S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!. 1t was not
determined through the literature search whether this area is used for wood
production.

Public Uti 1 iti es and Faci 1 iti es

There are no public utilities within 0.5 mile of Sand 8ay Area Wetland
 U.S.G.S. quadrangle map, Sturgeon Bay, Wisconsin, 1960!.

Pollution Sources

There are no NPDES permit holders adjacent to Sand Bay Area Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

LH 245RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, persona'I co|munication!.
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No known historical sites exist within 500 feet of Sand Bay Area Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Hi stor i c Preser vati on Di v i si on, 1977! .



SAND BAY WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 246-248

The Sand Bay Wetland Complex, comprised of Sand Bay Wetlands ¹1-¹3, is
located on the western side of Door Peninsula in Door County, Wisconsin, four
miles southwest of Sturgeon Bay. These wetlands are included in a single
complex because al 1 three are situated on Sand Bay and exhi bi t s imi 1 ar
physiographic char acteristics. Sand Bay Wetland ¹1 lies 350 feet from the Green
Bay shoreline and 4.5 miles west of the city of Sturgeon Bay. Sand Bay Wetland
¹2 lies 250 feet from the Green Bay shoreline, 5.0 miles west of Sturgeon Bay.
Sand Bay Wetland ¹3 lies 0.5 mile from the lakeshore, 5.0 miles from Sturgeon
Bay. All of these wetlands occupy low sites. Sand Bay Wetlands ¹1 and ¹2 are
wooded, and Sand Bay Wetland ¹3 is partially wooded. Sand Bay Wetland ¹1 is an
Intermittent Riverine wetland and Sand Bay Wetlands ¹2 and ¹3 are Palustrine
Systems  U.S.G.S. quadrangle maps, Sturgeon Bay, Wisconsin, 1960; I ittle
Sturgeon, Wisconsin, 1961!.

Sand Bay Wetland ¹1 has a total relief of 5 feet, with elevations ranging
from 585 to 590 feet above sea level � to 10 feet above the approximate mean
elevation of Lake Michigan!. Sand Bay Wetlands ¹2 and ¹3 have total relief of
less than 5 feet, with elevations ranging from roughly 583 to 587 feet above sea
level. The Niagara Escarpment forms a bluff line which lies one mile to the
southeast of the wetlands. The bluffline in this area is dissected by
intermittent streams and features variable slope. The wetlands lie on an
erodible low plain lakeward of the bluffline  Great Lakes Basin Commission,
1975!. The topography of the Niagara Upland beyond the coastal bluffs is
moderate, with glacial deposits forming the greatest irregularities. Upland
elevations in the vicinity of' Sand Bay Wetlands ¹1-¹3 range to a height of 740
feet above sea level.

The surficial geology of Sand Hay Wetlands ¹1-¹3 is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

Peat and Muck are the two types of soil found in the Sand Bay Wet'Iand
Complex. Muck soil is poorly drained, and consists of vegetated matter in
varying states of decomposition and large amounts of mineral material. Muck
soil is more thoroughly decomposed than Peat and contains more mineral matter.

-871-



Peat soil consists of organic material derived from sedges, reeds, wood, and
mosses. It is poorly drained and is generally found in level areas  Whitson et
al., 1919!. Sand Bay Wetlands ¹1 and ¹2 have Peat soils and Sand Bay Wetland ¹3
has Muck soil.

An unnamed, intermittent stream flows through the m1ddle of Sand Bay
Wetland ¹1. This stream has an elevational change of 5 feet as it travels
through the wetland on its way to Green Bay. An unnamed intermittent lake is
located in the eastern port1on of Sand Bay Wetland ¹3. There are no streams
flowing through Sand Bay Wetland ¹2  U.S.G.S. quadrangle maps, Sturgeon Bay,
Wisconsin, 1960; Little Sturgeon, Wisconsin, 1961!.

Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Sk1nner and Borman �973!. Groundwater quality
information, including total solids, 1norgan1c constituents, and nutrients, 1s
available for select deep well sites in Door County  Holt and Sk1nner, 1973!.

The l1terature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Sand Bay Wetlands ¹1-¹3.

Climate

The cl osest weather st at i on pr ov1ding c l imat i c data f' or the Sand Bay
Wetland Complex is located in Sturgeon Bay, Wisconsin. In 1975, the average
monthly temperature was 45.3 F, the average da1ly low for January was 14.9 F and
the average daily high in July was 81.5 F. The average annual precip1tation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The grow1ng
sea~on is approx1mately six and a half months long, w1th the last killing frost
�8 F! in 1975 occurring on April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

The wetlands lie at the base of a narrow pen1nsula; Snake Island is located
off the tip of this peninsula  U.S.G.S. quadrangle maps, Sturgeon Bay,
Wisconsin, 1960, and Little Sturgeon, Wisconsin, 1961; Wiscons1n Coastal Zone
Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 246-248

The literature search yielded no site-specif1c information pertaining to
major species composition and distribution, density and pr oductivity, or
relationsh1p to water levels of the vegetat1on of Sand Bay Wetlands ¹1-¹3.
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Fish

A search of the literature provided no site-specif1c information
pertaining to major species, species composition, spawning and hatch1ng areas,
seasonal locations and abundance, 11fe histor1es, recreational and comnercfa1
use, or food sources of the fish populat1ons in Sand Bay Wetlands 81-$3.

Invertebrates

The literature search produced no site-speciffc data perta1ning to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Sand Bay Wet1ands fl-f3.

Re tiles and Am hib1ans

Suzuki �950! reported the mudpuppy  Necturus maculosus! from Sand Bay.
This species frequents permanent lakes and i~snot ike~yonte found within the
three small wetlands of the Sand Bay Wetland Complex.

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
coamercial use, life histories, major food sources, or relat1onship to water
levels of the reptiles and amphibians 1n these wetlands.

Avif auna

The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
habitat study of the coastal zone, designated Sand Bay Wetlands tl-P3 as Class I
wildlife habitat. Sand Bay Wetlands Pl and P3 ar e "most desirable" for
songbirds and ruffed grouse  Bonasa umbellus! and "desirableie for shore birds,
while Sand gay IIetland P2 is~mes treesrabTe" for waterfowl, gulls and terns,
and shore birds  Thompson et a1., 1976!.

Appendix 0-22 contains general 1nformat1on on wetland birds of Lake
Section 10, but care should be exercised in the 1nterpretation of the relevance
af these data to Sand Bay Wetlands tl-t3. The literature search provided no
site-specific information pertai ning to seasonal abundance, density and
productivity, recreational and commercial use, health, life histories,
re1ationship to water levels, or major food sources of the b1rds utilizing these
wet'1ands.

Mamal s

Sand Bay Wet 1 and fl has been cl assi f i ed as "most desirable" habitat f or
white-tailed deer  Odocoileus vir inianus! and as "desirable" for squirrels
[11 1., 1~99; II t I I It, 111
report! .
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Endan ered S ecies

No plants ar animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Sand Bay Wetland Complex by the literature search.

Health

The available informat1on 1s not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, the Wiscons1n Department of
Natural Resources has designated these wetlands as Class I wildlife habitat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.

CULTURAL SETTING LM 246-248

Sand Bay Wetlands $1-P3 are located in Nausewaupee Township of Door County,
Wiscons~n. The County is sparsely populated and has a dens1ty of 41 persons per
square mile. Table 1051 indicates that both the county and township
experienced rapid popul ation growth between 1970 and 1975, but popul at1on
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

Table 10-51. Populat1on Data for the Vicinity of the Sand Bay
Wetland Complex

Estimated

1970-1975

Projected
Popu1ation

1990

Estimated
Popul at i on

1975

11.8
22.9

20,94022,469
1,470

Door County
Nausewaupee Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!
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The literature search provided no other site-specific data pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relat1onship
to water levels of the mammals inhabit1ng the Sand Bay Wetland Complex.



Land Use and Ownershi

Land use within the Sand Bay Wetland Complex is rural wooded space. The
surrounding area is predominantly in agr1cultural open space uses, with some
residential development present along the shorel1ne. An access road 11es
between Sand Bay Wetlands ¹1-¹3 and the shoreline of Green Bay. A secondary
highway cuts directly through Sand Bay Wetland ¹2  U.S.G.S. quadrangle maps,
Sturgeon Bay, Wisconsin, 1960, and Little Sturgeon, Wiscons1n, 1961; W1sconsin
Coastal Zone Management Development Program aerial photograph, 1975!. The
wetlands are under private ownership  Sch1nkten, 1975!, and their location
suggests that they may be subject to moderate development pressure.

Reer eati on

There are no known state or federal recreational facilities in the vicinity
of the Sand Hay Wetland Complex.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in the Sand Bay
Wetland Complex have low potential for conta1ning commercially sign1ficant.
deposits of sand and gravel  Hadley and Pelham, 1916; Buckley, 1901!. This area
is underla1n by Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there
are no active clay, sand, and gravel, or quarrying operations in close proximity
to the wetlands  Ostrom, 1970!.

Cotrliercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in Sand Bay Wetlands ¹1-¹3. There are
no known oil, gas, or coal resources present.

Sand Bay Wetlands ¹1-¹3 are almost entirely woodedand are within a larger
wooded area extending east and west along Green Bay  U-S.G.S. quadrangle maps,
Sturgeon Bay, Wisconsin, 1960; Little Sturgeon, Wisconsin, 1961!. It was not
determined through the literature search whether th1s area is used for wood
production.

Publ1c Utilities and Fac1lities

There ar'e no public utilities w1thin 0.5 mile of the Sand Bay Wetland
Complex  U.S.G.S. quadrangle maps, Sturgeon Bay, Wisconsin, 1960; Little
Sturgeon, Wisconsin, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Sand Bay Wetlands ¹1-¹3.
However, numerous da1ry and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

-875-



Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Sand 8ay Wetlands fl-g3,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1977!.

RESEARCH PROJECTS LM 246-248
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A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, personal coasaonication!.



SNAKE ! SLAND WETLAND

PHYS!GGRAPHI C SETTING LM 249

Snake Island Wetland is located on Snake Island  also referred to as Basin
Island!, which lies off the western shoreline of Door Peninsula in Door County,
Wisconsin. The wetland is adjacent to the Green Bay shoreline, 7.0 miles west
of the city of Sturgeon Bay. Th1s Lacustrine wetland 1s low and non-wooded.
Snake Island lies at the tip of a narrow peninsula wh1ch separates Sand Bay and
R il eys Bay, and at l east half of the total area of the 1s l and is wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!.

The surficial geology of Snake Island Wetland is characterized by
glaciolacustr1ne deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Snake Island Wetland is Miami loam, derived from glacial
material which has weathered. It contains considerable amounts of limestone as
well as boulders and stones. Miami loam holds moisture well and has good
natural drainage except when found 1n depressions, where the drainage is poor
 Whitson et al., 1919!.

~H droll

There are no streams flowing through Snake Island Wetland  U.S.G.S.
quadrangle map, Little Sturgeon, W1scons1n, 1961!. The literature search
provided no site-specif1c data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in the wetland.
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Snake Island Wetland has very slight relief; elevations of the wetland
range from lake level to five feet above the mean elevation of Lake Nichigan
�80 to approximately 585 feet above sea level! ~ The Niagara Escarpment forms a
bluff line three miles to the southeast of the wetland on Door Peninsula. The
bluff line is dissected by intermittent streams and features variable slope.
Snake Island Wetland lies on an erodible low pla1n lakeward of the bluff line
 Great Lakes Basin Commission, 1975!. The wetland is located in par t of the
Green Bay-Lake Winnebago-Rock River Lowland, which lies to the west of the
Niagara Upland. Inland topography is rolling, with elevations ranging up to 670
feet above sea level.



Climate

The closest weather station prov1ding climatic data for Snake Island
Wetland is located in Sturgeon Bay, W~sconsin. In 1975, the average monthly
temperature was 45.3 F, the average daily low for January was 14.9 F and the
average daily h1gh in July was 81.5 F. The average annual prec~pitation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring an April 21 and the first killing frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

Snake Island lies at the tip of a small peninsula that farms the east side
of Rileys Bay. A bay mouth bar lies at the oppos1te side of the bay, at R11eys
Point  U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961; Wfscons1n
Coastal Zone Management Development Program aerial photograph, 1975!.

LM 249BIOTIC SETTING

Fish

A search of the literature provided no s1te-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locat1ons and abundance, life histories, recreational and commerc1al
use, or food sources of the fish populations in Snake Island Wetland.

Invertebrates

The literature search produced no si te-specific data pertaining to spec1es
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Snake Island Wetland.

Re tiles and Am hibians

The 11terature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Snake Island Wetland.
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The literature search yielded no site-specific information pertaining to
major species compositfon and distribution, dens1ty and productivity, ar
relationship to water levels of the vegetat1on of Snake Island Wetland.



Avif auna

The Wisconsin Depar tment of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Snake Island Wetland as Class I
w1 1 dl i f e hab1tat, "most desirable" f or songbirds, gul 1 s and terns, and
waterfowl  Thompson et al., 1976!.

Appendix D-22 contains gener al information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Snake Island Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland,

Ãaneal s

Snake Island Wetland has been classified as "most desirable" habitat for
white-tailed deer  Odoco 1 1 eus vir ini anus! and as "des irab1 e" habitat for

   ~9 : 0 
open file report!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationsh1p to water levels of
the marshals inhabiting Snake Island Wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Ser vice, 1978; Hine, et al., 1975!
were documented in Snake Island Wetland by the literature search.

Heal th

LM 249CULTURAL SETTING

Snake Island Wetland 1s located in Nausewaupee Township of Door County,
Wisconsin. The County is sparsely populated and has a density of 41 persons per
square mile. Table 10-52 indicates that both the county and township
experi enced rapid popul ation growth between 1970 and 1975, but popul ation
projections for 1990 indicate that Door County may undergo a slow population
decline 1n the future.
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The avail able 1nformat1on is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has des1gnated this wetland as Class I wildlife habitat.



Table 10-52. Population Data for the Vicinity of Snake Island Wetland

11.8
22.9

20,940
Door County

Nausewaupee Township
22,469

1,470

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Snake Island Wetland is r ural open space. The wetland
covers essentially the entire island  Wisconsin Coastal lone Management
Oevelopment Program aerial photograph, 1975! and is unde~ private ownership
 Schinkten, 1975!. Since the island is undeveloped, the wetland appears to be
under minimal development pressure.

Reer eati on

There are no known state or federal recreational facilities in the vicinity
of Snake Island Wetland.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Snake Island
Wetland have little potential for containing comnercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. The wetland is underlain by
Niagara limestone  Hotchkiss and Steidtmann, 1914!, but there are no active
clay, sand and gravel, or quarrying operations on Snake Island  Ostrom, 1970!.

There are no significant forest resources within Snake Island Wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!, nor are ther e any
known oil, gas, or coal resources.

Public Utilities and Facilities

Ther e are no public utilities within Oe5 mile of Snake Island Wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Snake Island Wetland. No
site-specific information was located through the literature search pertaining
to non-paint sources of pollution.
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Historical and Archaeolo ical Features

No known histor ical sites exist within 500 feet of Snake Island Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, I977!.

LH 249RESEARCH PROJECTS
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A modern soil survey is being prepared for Door County by the Soil
Conservation Servi ce. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonai comonicationI.



RILEYS POINT WETLAND

PHYSIOGRAPHIC SETTING LM 250

Rileys Point Wetland is located on the western shoreline of Door Peninsula
in Door County, Wisconsin, 1 6 miles northeast of the ccnmuni ty of Little
Sturgeon. The wetland lies adjacent to Green Bay on a narrow point of land that
juts into the bay between Rileys Bay and Little Sturgeon Bay. This is a low,
non-wooded Lacustr inc wet 1 and  U. S.G.S. quadrang 1 e map, Little Sturgeon,
Wisconsin, 1961!.

Rileys Point Wetland has very slight relief; elevations of the wetland
range from 580 feet  lake level! to approximately 585 feet above sea level �
feet above the approximate mean elevati on of Lake Michigan! . The Ni agara
Escarpment forms a bluff line which lies 3.5 miles to the southeast of the
wetland. The bluff line in this area is dissected by intermittent streams and
features variable slope. Rileys Point Wetland lies on an erodible low plain
lakeward of the bluff line  Great I akes Basin Commission, 1975!. The wetland is
in the northern part of the Green-Bay-Lake Winnebago-Rock River Lowland, which
is located west of the Niagara Upland. Inland topography is rolling, with
elevations ranging up to 670 feet above sea level.

Surficial Geolo

The surficial geology of Rileys Point Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

There are two types of soil present in Rileys Point Wetland, Poygan loam in
the western half of the wetland and Miami loam in the eastern half. Poygan loam
consists of heavy black loam which is high in silt and or ganic matter and often
contains limestone. This soil is largely lacustrine in origin, but has been
influenced by glacial action. Miami loam is derived from weathered glacial
material and contains considerable amounts of limestone, as well as boulders and
stones. Miami 'loam holds moisture well and has good natural drainage except
when found in depressions, where the drainage is poor  Whitson et al., 1919!.

There are no streams fl owing through Ri1 eys Point Wetland  U. S.G.S.
quadrangle map, Little Sturgeon, Wisconsin, 1961!. Generalized groundwater
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1nformation for the Wisconsin portion of the Lake Michigan shore 1s available in
Skinner and Borman �973!. Groundwater quality informat1on, includ1ng total
soli ds, inorganic constituents, and nutr ients, is available for se1ect deep
well sites in Door County  Holt and Skinner, 1973!.

The l1terature search provided no site-specific data pertaining to water
level 1nfluences, groundwater drainage patterns and runoff, water qual1ty,
depth, or seasonal changes in Rileys Point, Wetland.

C 1 im ate

The closest weather stat1on providing climatic data for Rileys Point
Wetland is located in Sturgeon Bay, W1sconsin. In 1975, the average monthly
temperature was 45.3 F, the average daily low for January was 14.9 F and the
average daily high in July was 81.5 F. The average annual precipitation is
28.89 inches, with a mean monthly precipitation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea!on is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 21 and the first k111ing frost on November 14
 National Oceanic and Atmospheric Adm~nistration, 1975!.

Rileys Point is a bay mouth bar separating Rileys Bay and Little Sturgeon
Bay  U.S.G.S. quadrangle map, Little Sturgeon, W1sconsin, 1961; Wisconsin
Coastal Zone Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 250

The literature search yielded no site-specific information perta~n~ng to
major species composi ti on and di stri buti on, dens i ty and producti v i ty, or
relationship to water levels of the vegetation of Rileys Point Wetland.

Fish

A search of the literature provided no si te-specif i c information
pertaining to major spec1es, species composit1on, spawn1ng and hatching areas,
seasonaI locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Rileys Point Wetland.

Invertebrates
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The literature search produced no site-specific data pertaining to species
composition, seasonal distributi on and abundance, density and pr oductivity,
food sources, or relationship to water levels of the invertebrates present in
Rileys Point Wetland.



Re tiles and Am hibians

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Rileys Point Wetland as Cl ass I
wildlife habitat  Thompson et al., 1976!,

Appendix D-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Rileys Point Wetland. The literature search provided no site-
spec i f i c i nf ormati on per tai ni ng to seasonal abundance, dens i ty and
producti vity, recreational and commer c i al use, heal th, 1 if e hi stories,
relationship to water levels, or major food sources of the birds utilizing this
wet 1 and.

Mammal s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
cmenercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Rileys Point Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Rileys Point Wetland by the literature search.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated this wetland as Class I wildlife habitat.
Numerous da~ry and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.

LM 250
CUI TURAL SETTING

R il eys Point Wet 1 and i s 1 ocated in Gardner Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10- 53 indicates that both the county and the township
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The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Rileys Point Wetland.



experienced rapi d popul ati on growth between 1970 and 1975, but population
projections for 1990 indicate that Door County may experience a slow population
decline 1n the future.

Table 10-53. Population Data for the Vicinity of Rileys Point Wetland

Estimated

1970-1975

Estimated
Populat1on

1975

Projected
Population

1990

11.8
8.3

22,469
948

20,940Door County
Gardner Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreati on

There are no known state or federal recreational fac~lities in the vicinity
of Rileys Point Wetland.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Rileys Point
Wetland have little potent1al for containing comnercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. The wetland is underlain by
Niagara limestone  Hotchkiss and Steidtmann, 1914!, but ther e are no active
clay, sand and gravel, or quarrying operat1ons in close proximity to the wetland
 Ostrom, 1970!.

Commercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present 1n Rileys Point Wetland.

There are no sign1f1cant forest resources in Rileys Point Wetland, nor are
there any known oil, gas, or coal resources.
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Land use within Ri leys Point Wetland is rural open space. The primary land
use 1n the surround1ng area is also rural open space, with areas of res1dential
development along the shorelines of R1leys Bay imnediately east of the wetland
and Little Sturgeon Bay immediately to the west. The wetland has been partially
dredged to accommodate boat motoring. An access road crosses the wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!. The wetland is
under private ownership  Schinkten, 1975!, and its location suggests that it is
under moderate development pressure.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Rileys Point Wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!.

Pollution Sources

There are no NPDES permit holders adjacent to Ril eys Point Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow so1ls of Door County,
which overlie creviced limestone bedrock, make groundwater contamination from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

H i s tor i ca 1 and Arc h geo 1 o ical F eatures

No known historical sites exist within 500 feet of Rileys Point Wetland
 Wisconsin H~storic Preservation Division, 1977!, but the Wisconsin Inventory
of Archaeology 1ndicates that two archaeological sites  OR 88, $9! are present
in the vicin1ty of Rileys Point Wetland. Information regarding the specific
site locations as well as field findings and interpretations can be obtained
from the Wisconsin H1storical Society  Wisconsin Historic Preservat1on
Division, 1977!.

LM 250
RESEARCH PROJECTS

A modern soil survey is being prepar ed for Door County by the Soil
Conservation Serv1ce. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersonal cosssonication!.
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LITTLE STURGEON BAY WETLAND COMPLEX

PHYS IOGRAPHI C SETTING LM 251-254

The Little Sturgeon Bay Wetland Complex is comprised of Little Sturgeon Bay
Wetlands ¹1 and ¹2, Keyes Creek Wetland, and Henderson Point Wetland. The
wetland complex is located on Little Sturgeon Bay, which is on the west side of
Door Peninsula, in Door County, Wisconsin. These wetlands are grouped as a
complex because they are all on Little Sturgeon Bay and exhibit similar
physiographic characteristics. The locations of the wetlands relative to the
shoreline and the nearest city are presented in Table 10-54.

Table 10- 54. Location of the Wetlands in the Little Sturgeon Bay
Wetland Complex

is ance to

shoreline
istance to

nearest cit

Henderson Point Wetland

Little Sturgeon Bay Wetland ¹1 appears to have been contiguous with Little
Sturgeon Bay at one time, but it is now separated from the lakeshore by an
access road.

All of the wetlands in the Little Sturgeon Bay Wetland Complex are low,
Lacustrine wetlands. Little Sturgeon Bay Wetland ¹1 and Keyes Creek Wetland are
parti ally wooded; Little Sturgeon Bay Wetland ¹2 and Henderson Point Wetland are
non-wooded. The western portion of Little Sturgeon Bay Wetland ¹1 has been
drained  U.S.G.S. quadr angle map, Little Sturgeon, Wisconsin, 1961; Indiana
University, Environmental Systems Application Center aeria1 reconnaissance,
1978!.

Elevations in the wetland complex range from 580 to 590 feet above sea
level, 0 to 10 feet above the approximate mean elevation of Lake Michigan.
Stur geon Bay Wetland ¹2 has a maximum elevation of' approximately 587 feet above
sea level; the remainder of the wetlands in the complex have maximum elevations
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Little Sturgeon Bay
Wet 1 and 41

Little Sturgeon Bay
Wetland ¹2

Keyes Cr eek Wetland

100 feet

250 feet

adjacent

adjacent

1.1 miles east of Little
Sturgeon

1.0 mile south of Little
Sturgeon

0.6 mile south of Litt1e
Sturgeon

0.3 mile north of Little
Sturgeon



of 590 feet. The shoreline of Little Sturgeon Bay is an erodible low plain
 Great Lakes Basin Commission, 1975!. Little Sturgeon Bay 11es in the northern
portion of the Green Bay-Lake W1nnebago-Rock River Lowland. Inland topography
1s low and rolling  U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!.

Sur f1c i al Geo 1 o

The surficial geology of the four wetlands 1n the Little Sturgeon Bay
Wetland Complex is characterized by glaciolacustrine deposits of sand, silt,
and clay. These lake sediments include assoc1ated deltas, sand dunes, and
organic deposits  Hadley and Pelham, 1976!.

Soils

There are three types of soil present in the Little Sturgeon Bay Wetland
Complex. Table 10- 55 identifies the soil type in each of the wetlands.

Table 10- 55. Soil Types for Little Sturgeon Bay Wetland Complex

et an 01

Whitson et al. �919!

There are no streams flowing through Little Sturgeon Bay Wetlands IIIl and 42
and Henderson Point Wetland  U.S.G.S. quadr angle map, Little Sturgeon,
Wiscons1n, 1961!.

An unnamed, intermittent stream flows eastward through the northern part
of Keyes Creek Wetland and Keyes Creek flows through the western edge of this
wetland. Keyes Creek is a small stream which originates in several spring-fed
tributaries and flows northward to Little Sturgeon Bay  Poff and Thr e1nen,
1965!. Hydrolog1c data for Keyes Creek, presented in Table 10-56 may reflect
cond1tions in Keyes Cr eek Wetland.
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Little Sturgeon Bay Wetland 81
Little Sturgeon Bay Wetland 42
Keyes Creek Wetland
Henderson Po1nt Wetland

Peat

Peat
Poygan loam and Peat
Muck



Table 10-56, Hydrologic Data for Keyes Creeka

Drainage area
 sq.mi.! Alkalinity  mg/l !Gradient

8.113.0 8.0 300

Poff and Threinen �965!

Climate

The closest weather station providing climatic data for the Little
Sturgeon Bay Wetland Complex is located in Sturgeon Bay, Wisconsin. In 1975,
the average monthly temperature was 45.3 F, the averag~ daily low for January
was 14.9 F and the average daily high in July was 81.5 F. The average annual
precipitation is 28.89 inches, with a mean monthly precipitation of 1.54 inches
in January and 3.32 inches in July based on the normal period from 1941-1970.
The growing season is approximately six and a half months long, with the last
killing frost �8 F! in 1975 occurring on April 21 and the first killing frost
on November 14  National Oceanic and Atmospheric Administration, 1975!.

No natura1 special features are found in the vicinity of the Little
Sturgeon Bay Wetland Complex  U.S.G.S. quadrangle map, Little Sturgeon,
Wisconsin, 1961; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!.

LM 251-254BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation af the Little Sturgeon Bay
Wetland Complex.
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Generalized groundwater information for the Wisconsin portion of the Lake
Michigan shore is available in Skinner and Borman �973!. Groundwater quality
information, including total solids, inorganic constituents, and nutrients, is
available for select deep well sites in Door County  Holt and Skinner, 1973!.
However, the literature search provided no site-specific data pertaining to
water level influences, groundwater drainage patterns and runoff, depth, or
seasonal changes in these wetlands, or to water quality in Little Sturgeon Bay
Wetlands ¹1 and ¹2 and Henderson Point Wetland.



Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatch1ng areas,
seasonal locat1ons and abundance, life histories, recreationa1 and commerc1al
use, or food sources of the fish populat1ons in the Little Sturgeon Bay Wetland
Complex.

Invertebrates

The literature search produced no site-specific data perta1ning to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re'tationship to water levels of the invertebrates present in
the Little Sturgeon Bay Wetland Complex.

Re tiles and Am hibians

The literature search yielded no site-specific information pertaining to
major species, seasonal d1stribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in the Little Sturgeon Bay Wetland
Complex.

Avif auna

The Wisconsin Oepar tment of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated the western half of Little
Sturgeon Bay Wetland fl, as well as all of Litt'le Sturgeon Bay Wetland f2, Keyes
Creek Wetland, and Henderson Point Wetland, as Class II wildlife habitat. The
western half of Little Sturgeon Bay t tetland fl 1s "most desirable" for waterfowl
and has "supplemental" value for pheasant.  Phasianus colchicus!. Little
Sturgeon Bay Wetland g2 is "desirable" for waster aow, songnnir sgul,ls and
terns, and shore birds. Keyes Creek Wetland is "most desirable" for waterfowl
and "desirable" for songbirds and waterfowl. The eastern half of Little
Sturgeon Bay Wet 1 and was desi gnated as Cl ass I wi1 dl if e habitat, "most
desirable" for ruffed grouse  Bonasa umbellus! and songbirds  Thompson et alee
1976!.

Gardner Swamp, a 2,000-acre wetland complex, is an important wildlife
habitat resource that lies one mile to the south of Little Sturgeon Bay. The
swamp has been classif1ed as a Natural Area II by the Wisconsin Scientific Areas
Preservation Council �976 !. This designation means that the area has
significant value as an "ecological zone" and for educational purposes. Many
species of waterfowl, including pintails,  Anas acutei!, alel ards  A.

u k d k {A.
Scientific Areas Preservation Council i es . Keyes Creek, which drains
Gardner Swamp, runs through Keyes Creek Wetland before emptying into Little
Sturgeon Bay.

Appendix 0-22 contains general information on wetland birds of Lake
Section 10, but care should be exercised in the interpretat1on of the relevance
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Mammals

Little Sturgeon Bay Wetland 11 and $2 and Henderson Point Wetland have been
classified as "desirable" habitat for muskrat  Ondatra zibethicus!. A portion

I 9 8 t tl 1 ~~ p
habitat for squirrels and white-tailed deer  Odocoileus vir inianus!. Keyes
C 4 I «I bifid " ~ «k" t
 Thompson et al., 1976; W~sconsin Department of Natural Resources, open file
report!.

The literature search provided no site-specific data pertaining to
seasonal distributi on and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the four wetlands comprising the Little Sturgeon Bay
Wetland Complex.

Endan ered S ecies

No plants or animals appearing on the federa1 or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in the Little Sturgeon Bay Wetland Complex by the literature
sear ch.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I and Class II wildlife
habitat. Numerous dairy and orchard operators dispose of process wastewater in
the vicinity of these wetlands and this may have some effect on its health.

LM 251-254CULTURAL SETTING

The Little Sturgeon Bay Wetland Complex is located in Gardner Township of
Door County, Wisconsin. The county is sparsely populated and has a density of
41 persons per square mile. Table 10-57 indicates that both the county and the
township experienced rapid population growth between 1970 and 1975, but
population projections for 1990 indicate that Door County may undergo a slow
population decline in the future.
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of these data to the Little Sturgeon Bay Wetland Complex. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing these
wetlands.



Table 10-57 Population Data for the Vicinity of the Little Sturgeon
Bay Wetland Complex

Estimated Projected
Popul a/i on

1.970-1975 1990

Estimated
Population

1975

Door County
Gardner Township

22,469
948

11.8
8.3

20,940

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

The four wetlands comprising the Little Sturgeon Bay Wetland Complex are
privately owned. Little Sturgeon Bay Wetland ¹2 is in mixed urban and rural
open space uses; the remaining three are all rural open space. The surrounding
area is primarily in agricultural and rural open space uses, with some
residential development including the town of Little Sturgeon Bay. An access
road lies between Little Sturgeon Bay Wetland ¹1 and the lakeshore. A secondary
highway cuts through Keyes Creek Wetland, and a gravel pit lies to the north of
this wetland. Fill has been added for piers at Henderson Point, and the wetland
located here may be partially dredged. A gravel pit lies adjacent to this
wetland. A small boat canal has been excavated adjacent to Little Sturgeon Bay
Wetland ¹2  U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961;
Wisconsin Coastal Zone Management Development Program aerial photograph, 1975;
Schinkten, 1975!.

The location of Little Sturgeon Bay Wetland ¹2 near residential areas
suggests that the wetland may be subject to high development pressure. The
remaining wetlands appear to be under moderate development pressure since they
are situated in primarily agricultural areas.

Recreation

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in the Little
Sturgeon Bay Wetland Complex have little potential for containing commercial
quantities of sand and gravel  Hadley and Pelham, 1976; Buckley, 1901!. The
wetland complex is underlain by Niagara limestone  Hotchkiss and Steidtmann,
1914!, but there are no active clay, sand and gravel, or quarrying operations in
close proximity to the wetland  Ostrom, 1970!.
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There are no known state or federal recreational facilities in the vicinity
of the Little Sturgeon Bay Wetland Complex.



Commercially valuable deposits of manganese nodules ex1st within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in the wetlands. There are no known
oil, gas, or coal resources present in the wetlands.

Public Utilities and Facilities

The~e are no public utilities w1thin 0.5 mile of L1ttle Sturgeon Bay
Wetlands ¹1 and ¹2, Keyes Creek Wetland, or Henderson Point Wetland  U.S.G.S.
quadrangle map, Little Sturgeon, Wisconsin, 1961!.

Poll uti on Sources

There are no NPDES permit holders adjacent to Little Sturgeon Bay Wetlands
¹I and ¹2, Keyes Creek Wetland, or Henderson Point Wetland. However, numerous
dairy and orchard operators in the county dispose of process wastewaters by
spreading them on the ground. The shallow soils of Door County, which over11e
creviced limestone bedrock, make groundwater contaminat1on from both point and
non-point sources a problem throughout the county  Wisconsin Division of
Environmental Protect1on, 1971!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of the Little Sturgeon Bay
Wetland Complex  Wisconsin Historic Preservat1on Division, 1977!, but the
Wiscons1n Inventory of Archaeology indicates that two archaeological sites  DR
¹132, ¹133! are present 1n the vic1nity of the Little Sturgeon Bay Wetland
Complex. Information regarding the spec1fic site locations as well as f1eld
findings and interpretati ons can be obtained from the Wisconsin Hi storical
Society  W1sconsin Historic Preservation Division, 1977!.

LM 251-254RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been comp1eted, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, !sersona! coasnoni cation! .
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Little Sturgeon Bay Wetland ¹1 and Keyes Creek Wetland are parti ally
wooded. It was not determined through the 11terature search whether these areas
are used for wood production. No forest resources are present in Little
Sturgeon Bay Wetland ¹2 and Henderson Point Wettand,



GARDNER TOWNSHIP WETLAND

LM 255PHYSIOGRAPHIC SETTING

Gardner Township Wetland is located near Little Sturgeon Bay on the western
side of Door Peninsula in Door County, Wisconsin, 0.5 mile northwest af the
community of Little Sturgeon. The wetland lies 0.3 mile from the Green Bay
shoreline between a small hill and the shoreline, which features a low bluff.
This Palustrine wetland is wooded and raised above the level of Lake Michigan
{IJ.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 197B!.

Surficial Geolo

The surficial geology of Gardner Township Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Gardner Township Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
{Whitson et al., 1919!.

There are no streams flowing through Gardner Township Wetland  U.S.G.S.
quadrangle map, Little Sturgeon, Wisconsin, 1961!. Generalized groundwater
information for the Wisconsin portion of the Lake Michigan shore is available in
Skinner and Borman �973!. Groundwater quality information, including total
solids, inorganic constituents, and nutrients, is available for select deep
well sites in Door County  Ho'ft and Skinner, 1973!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasonal changes in Gardner Township Wetland.
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Gardner Township Wetland has slight relief; elevations of the wetland
range from 600 ta 603 feet above sea level, 20 to 23 feet above the approximate
mean elevation of Lake Michigan. The wetland is located in the northern portion
of the Green Bay-Lake Winnebago-Rock River Lowland. The shoreline in the
vicinity of the wetland is non-erodible low bluff, less than 30 feet high {Great
Lakes Basin Commission, 1975!.



Cl im ate

The closest weather stat1on providing climatic data for Gardner Township
Wetland 1s located in Sturgeon 8ay, Wisconsin. In 1975, the aver age monthly
temperature was 45.3 F, the average daily low for January was '.4.9 F and the
average daily high 1n Ju1y was 81.5 F. The average annual precipitation is
28 .89 inches, with a mean monthly precip1tation of 1.54 inches in January and
3.32 inches in July based on the normal period from 1941-1970. The growing
sea~on is approximately six and a half months long, w1th the last killing frost
�8 F! in 1975 occurring on April 21 and the first kill1ng frost on November 14
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vic1nity of Gar dner Township
Wetland  U.S.G.S. quadr angle map, Little Sturgeon, Wisconsin, 1961; W1sconsin
Coastal Zone Management Oevelopment Program aerial photograph, 1975!.

LM 255eIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major speci es compos1ti on and di s tri buti on, dens i ty and producti v i ty, or
relationship to water levels of the vegetation of Gardner Township Wetland.

Fish

A search of the l1terature provided no site-specific information
pertain~ng to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the f1sh populations 1n Gardner Township Wetland.

Invertebrates

The literature search produced no s1te-specific data pertaining ta species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present 1n
Gardner Township Wet'land.

Re tiles and Am hibians

The literature search yielded no site-specific informat1on pertain1ng to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Gardner Township Wetland.



Av1f auna

The Wisconsin Department of Natural Resources, in its f1sh and w1ldlife
habitat study of the coastal zone, designated Gardner Township Wetland as Class
I wildlife habitat  Thompson et al., 1976!.

Haneal s

The 11terature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, 11fe histories, food sources, or relationship to water levels of'
the maenals 1nhabit1ng Gardner Township Wetland.

Endan ered S ecies

No plants or animals appearing on the feder al or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented 1n Gardner Township Wetland by the literature search.

Health

The available 1nformation is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated th1s wetland as Class l wildlife hab1tat.
Numerous dairy and orchard operators dispose of process wastewater in the
vicinity of the wetland and this may have some effect on its health.

CULTURAL SETTING LM 255

Gardner Township Wetland is located 1n Gardner Township of Door County,
Wisconsin. The county is sparsely populated and has a density of 41 persons per
square mile. Table 10-58 indicates that both the county and the township
exper1enced rapi d popul ati on growth between 1970 and 1975, but popul ation
projections for 1990 indicate that Door County may undergo a slow population
decline in the future.

-89.6-

Appendi x D-22 contai ns general inf ormati on on wet 1 and birds of Lake
Section 10, but care should be exercised in the interpretation of the relevance
of these data to Gardner Township Wetland. The literature search prov1ded no
site-specific informat1on pertaining to seasonal abundance, density and
productivity, recreational and commercial use, health, life histories,
re1at1onship to water levels, or major food sources of the birds utilizing this
wetland.



Table 10-58. Popu1ation Data for the Vicinity of Gardner Township Wetland

Est1mated
Population

1975

Estimated

1970-1975

Projected
Populate on

1990

Door County
Gardner Township

22,469
948

11.8
8.3

20,940

b U.S. Bureau of the Census �977!
Wi sconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreat1onal facilities in the vicinity
of Gardner Township Wetland.

M1neral Ener and Forest Resources

Glaciolacustr1ne depos1ts of sand, silt, and clay present in Gardner
Township Wetland have little potential for conta1ning comnercial quantities of
sand and gravel  Hadley and Pelham, 1976!. The wetland is underlain by Richmond
or "C1ncinnati" shale  Hotchkiss and Steidtmann, 1915; Buckley, 1901!, but
there are no active cl ay, sand and gravel, or shale operat1ons in close
proximity to the wetland  Ostrom, 1970!.

Cermercially valuable deposits of manganese nodules exist within the Green
Bay region, but are not currently exploited  Bertrand et al., 1976!. It is not
known whether these nodules are present in Gardner Township Wetland. There are
no known oil, gas, or coal resources present in the wetland.

The wetland is ent1rely wooded and 1s part of a larger wooded area that
extends north to Green Bay, east to the community of Little Sturgeon, and
approximately one mile south of the wetland  U.S.G.S. quadrang1e map, Little
Sturgeon, Wisconsin, 1961!. It was not determined through the literature search
whether this area is used for wood production.
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Land use within Gardner Township Wetland is r ur al wooded space. The
surrounding area 1s agri cul tural, with some small areas of res1denti al
development along the Lake Michigan shore]ine. A secondary highway lies to the
north of Gardner Township Wetland  U.S.G.S. quadrangle map, Little Sturgeon,
Wisconsin, 1961; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!. The wetland is under private ownership  Schinkten, 1975!,
and the agricultural nature of this area suggests that the wetland may be under
moderate developmental pressure.



Pub l i c Ut i 1 i t i es and Facil ~ ties

There are no public utilities within 0.5 mile of Gardner Township Wetland
 U.S.G.S. quadrangle map, Little Sturgeon, Wisconsin, 1961!.
Pollution Sources

There are no NPDES permit holders adjacent to Gardner Township Wetland.
However, numerous dairy and orchard operators in the county dispose of process
wastewaters by spreading them on the ground. The shallow soils of Door County,
whi ch overlie creviced limestone bedrock, make groundwater contaminati on from
both point and non-point sources a problem throughout the county  Wisconsin
Division of Environmental Protection, 1971!.

Historical and Archaeolo ical Features

LM 255
RESEARCH PROJECTS

A modern soil survey is being prepared for Door County by the Soil
Conservation Service. The fieldwork for the soil survey has been completed, but
the published report is not yet available  J.C. Hytry, Wisconsin State
Conservationist, ~ersona1 consnoni cation! .

-898-

No known historical sites exist within 500 feet of Gardner Township Wetland
 Wisconsin Historic Preservation Division, 1977!, but the Wisconsin Inventory
of Archaeology indicates that two archaeological sites  DR ¹132, ¹133! exist in
the vicinity of Gardner Township Wetland. Information regarding the specific
site locations, field findings, and interpretations can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division, 1977!.
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LAKE SECTION ll

INTRODUCTION

Lake Section 11 extends along the Green Bay shoreline from the Brown
County-Kewaunee County border on the western side of Door Peninsula to the
Wisconsin-Michigan border along the Menominee River. The topography in the
region is generally flat along the shoreline; further inland, it is rolling at
higher elevations. The predominant shore type along this 75-mile stretch of
shoreline is erodible low plain  Great Lakes Basin Commission, 1975 3.

Figures 11-1 and 11-2 show the approximate location of the 31 coastal
wetlands in Lake Section 11. Latitude, longitude, acreage, and classification
for each of these wetlands are presented in Table 11-1. With the exception of
Oconto Marsh, all of the wetlands in Lake Section 11 have elevations ranging
from S80 feet to 590 feet above sea level  lake level to ten feet above the
approximate mean elevation of Lake Michigan!. Thus, many of the wetlands are
heavily influenced by water level fluctuations in Lake Michigan. The majority
of the wetlands are Lacustrine Systems; however, Palustrine wetlands are also
common,

Dredge and fill activity is prevalent along the shoreline, particularly
near the city of Green Bay. Many of the wetlands in Lake Sect~ on 11 have been
altered as a result of these activities, including Point au Sable Wetland,
Whitney Slough, Fox River Wetland, Atkinson Marsh, Little Tail Point Wetland ¹1,
Pensaukee River Wetland, and Peshtigo River Wetland. Portions of Oconto Marsh
have been diked.

Information related to the physiographic and cultural features of the 31
coastal wetlands is summarized in the individual wetland narratives presented
in this chapter. Published sources lack site-specific information related to
the biotic characteristics of many of these wetlands. Overall, however, the
wetlands in Lake Section 11 represent one of the most extensively studied areas
along the Lake Michigan shoreline. In particular, Atkinson Marsh, Dead Horse
Bay Wetland Complex, Long Tail Point Wetland Complex, Little Tail Point Wetland
Complex, Oconto marsh, Peshtigo River Wetland, and Seagull Bar Wetland have been
extensively studied by the Wisconsin Department of Natural Resources and
others.
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Figure ll-l. Lake Section ll - South Green Bay Area
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Figure 11-2. Lake Section 11 - North Green Bay Area
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Table 11-1. Location, Acreage, and Classification of Wetlands
in Lake Section ll

at tude on etude crea e ass cation
et andWet and umber

256
112 L,P

256 A
457

257

ATKINSON MARSH COMPLEX
Atkinson Marsh
Peats Lake Wetland 61
Peats Lake Weiland P2

88'02'10"
87'02'05"
67 02I10"

L,P,R
L
L

44'33'30"
44'33'30'
44'34'30"

480
17
12

259
260
261

270
271
272
273

88 00'40"
88'00'05"
88 00 05
87.31'05"

44 37'20"
44~37'40"
44e36'40
44435'40'

5
'!2

116
30

LITTLE TAIL POINT WETLAND COMPI.EX
Little Tail Point Wetland Pl
Little Tail Point Wetland t2

274
275

88459'50"
88o59'10"

160
50

BS'59'10"

88459'10'
Little Suamico Township Wetland

Mud Creek Wetland

276

277
30

CHARLES POND AREA WETLAND COMPLEX
Kirchner Creek Area iiet'land
Charles Pond Wetland

87 57'40"
87056'10"

44'44'50"
44 45 30

10
160278

279

PENSAUKEE RIVER 'WETUIMO COMPLEX
Pensaokee River wetland
Pensaukee River Area Wetland Il
Pensaukee River Area Wetland I2

87'54'30"
87'53'lm"
67 52'2G"

44'49' 00"
44'50'10*
44450'30"

280
281
282

340
3D

120

283
L,PE R

L,P,R

9370

284
5040

285

aP palustrine
L~lacustrine
R riverine

-904-

262
263
264
265
266
267
268
269

Scett Tewnship Wetland

Point au Sebi ~ Wetland

Whi tney S'tough

Fox River Wetland

DEAD HORSE BAT WETLAND COMPLEX
Dead Horse Bay Wetland I1
Dead Horse Bay Wetland 12
Peter's Marsh
Dead HOrSe Bay Wetland I3
Dead Horse Bay Wetland I4
Dead Horse Bay Wetland I5
Dead Horse Bay Wetland 46
Dead Horse Bay Wetland I7

LOMB TAIL POINT 'WETLAND COIPLEX
Dead Horse Bay Wetland PS
Dead HOrie Bay Wetland Ig
Long Tail Point 'wetland Il
I.Ong Tail POint Wetland IZ

Gconto Marsh

Peshtiqo River 'Wetland

Seagull Bar Wetland

44'35'20"

44 34'40"

44'31'25"

44 32'10

44o33110"
44'33'30"
44'36'00"
44a36i00"
44'36'15"
44'36'30"
44 36'36
44'36'49"

44'40'30"
44 40'00"

44 42'40"

44v40'40'

44'54' 30"

44'59'30"

45'05'40"

87'53'25"

87'53'50"

87457'00"

87 29'55'

BS 00'50
68'00' 75"
SS'01'GG"
SS 01'50"
BB'00'50"
SSIGG'62
88'01'05"
88401'DD

87'51'00"

87'41'00"

87'35'30'

20
20

210
29
32

5 5 1



SCOTT TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 256

Scott Township Wetland is located 250 feet from the western shoreline of
Door Peninsula in Brown County, W1sconsin, midway between Vincent Point and
Point au Sable, 2.1 miles southwest of the community of Red Banks, W1sconsin.
This Palustrine wetland lies in a slight depression on a 2-6X, slope extending
downward to the bay shore. An area of open water lies to the south of the
wetland. Scott Township Wetland occupies a raised, non-wooded s1te  U.S.G.S.
quadrangle map, Green Bay East, Wisconsin, 1971!.

Scott Township Wetland has only slight relief; 1ts elevation is 590 feet
above sea level, 10 feet above the approximate mean elevation of Lake Michigan.
The wetland is located in the northern portion of the Green Bay-Lake W1nnebago-
Rock River Lowland, where the topography is rolling to flat. A long escarpment
is roughly 50 feet high, and the ground slopes gently from the base of the cliff
to the shoreline. This slope 1s dissected by several 1ntermittent streams in
the vicinity of the wetland. The shoreline in the area has been described by
the Great Lakes Basin Commission �975! as an erodible low plain.

The surficial geology of Scott Township Wetland is characterized by
glac1olacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The western portion of Scott Township Wetland is Made Land; the eastern
portion is Marsh  Link et al., 1974!. Nade land consists of areas that have
been filled by man with various types of material, then leveled. Marsh soil
consists of mineral and organic matter that is dar k in color. It is found in
depressions where drainage water accumulates and, 1n most areas, remains
throughout the year.

~Hydro l oi~

There are no streams flowing through Scott Township Wetland  U.S.G.S.
quadrangle map, Green Bay Fast, Wiscons1n, 1971!. However, an unnamed area of
open water lies adjacent to the wetland. Generalized groundwater information
for the Wisconsin portion of the Lake Michigan shore is available in Skinner and
Borman �973!. Groundwater quality inf ormat1on, including total so 1 i ds,
inorganic constituents, and nutrients, is available for select deep well sites
in Door County  Holt and Skinner, 1973!.
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The 11terature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water qual 1 ty,
depth, ar seasonal changes 1n Scott Township Wetland.

C11mate

The closest weather stat1on provid1ng climatic data for Scott Township
Wetland is located at Gr een Bay Airport, Wisconsin. In 1975, the average
monthly temperature was 44.2 F, the average daily low for January was 12.2 F and
the average daily high in July was 82.4 F. The average annual precip1tation is
27.01 inches, with a mean monthly precipitation of 1.09 1nches in January and
3.09 inches in July based on the normal period from 1941-1970. The growing
season is approximately five months long, with the last ki111ng frost �8 F! in
1975 occurring on April 21 and the first killing frost on October 2  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Scott Township
Wetland  U.S.G.S. quadrangle map, Green Hay East, Wisconsin, 1971; Wisconsin
Coastal Zone Management Oevelopment Program aerial photograph, 1975!.

LM 256BIOTIC SETTING

The literature search yielded no site-specific 1nformation pertaining to
major species compositi on and distribution, density and productivity, or
relationship to water levels of the vegetation of Scott Township Wetland.

A search of the literature provi ded no si te-spec1f ic information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populat1ons in Scott Township Wetland.

Invertebrates

The literature search produced no site-spec1fic data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels af the invertebrates present in
Scott Township Wetland.

Re tiles and Am hibians

Judging from the presence of small, quiet, open-water areas in this wetland
 Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!, one can predict that the snapping turtle  Chel dra
s entina] and painted turtle  ~Chr sem a ictaI occur in Scott ownshsp
e a . However, the literature search yie ded no site-specific information
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pertaining to major species, seasonal distribution and abundance, density,
recreational and commercial use, life histories, major food sources, or
relationship to ~ater levels of the rept1les and amphibians in th1s wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Scott Township Wetland as Class
II! wildlife habitat, having "supplemental value" for songbirds and pheasant
 Phas1anus colchicus!  Thompson et al., 1976!.

Point au Sable, located immediately southwest of Scott Township Wetland,
is known for its avian diversity. The area is heavily used by nesting and
migratory waterfowl and is also important to shore birds and passer1ne birds 1n
the spring. Green herons  Butorides stri atus!, black terns  Chl1donias ni ra!,

dF ' ll ~ui ff 1 f t. ~971
late sumner and early autumn, this point serves as one of the largest red-winged
bl ackbird roosts in the Green Bay vicinity  Tessen, 1976!. Additi onal
information on this area may be obtained from the Green Bay Bird Club.

Append1ces D-23, 0-24, D-25, 0-26, D-27, and D-28 contain information on
wetland birds. General studies on Lake Section 11 related to Scott Township
Wetland are included, but care should be exercised in the interpretation of the
relevance of these studies to this wetland. The literature search provided no
site-specific information pertaining to seasonal abundance, density and
produc t1 v i ty, reer e ati ona 1 and coranerc i al use, heal th, 1 i f e h1stor1es,
relationship to water levels, or major food sources of the birds ut1lizing Scott
Township Wetland.

Mamal s

The literature search provided no s1te-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Scott Township Wetland.

Endan ered S ecies

The piping plover  Charadrius melodus!, a species threatened 1n Wisconsin,
p ~I, i «us

Township Wetland. Oouble-crested cormorants  Phal acrocor ax auritus!,
endangered in Wisconsin, nest on islands in Green gay. However no ~p ,ants or
animals appearing on the federal or state lists of endangered or threatened
species  U.S. Fish and Wildlife Service, l977; Hine et al., 1975! were
documented in Scott Townsh1p Wetland by the literature search.
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Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated it as Class III wildlife habitat. A dumping
ground is located offshore of the wetland and may have some effect on its
health.

CULTURAL SETTING
LM 256

Scott Township Wetland is located in Scott Township of Brown County,
Wisconsin. The county has a moderate population density of 302 persons per
square mile. Table 11-2 indicates that Brown County experienced a rapid rate of
population growth between 1970 and 1975, but Scott Township underwent a rapid
rate of population decline in the same time period. Projections for 1990
indicate that rapid population growth is expected to continue in Brown County.

Table 11-2. Population Data for the Vicinity of Scott Township Wetland

Projected
Population

1990

Estimated

1970-1975

Estimated
Population

1975'

169,467
1,808

212,1507.1
-8.2

Brown County
Scott Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Scott Township Wetland is situated within an area planned for agricultural
and non-urban residential use. The major portion of the Point au Sable
Peninsula, immediately west of the wetland, is designated as a conservation
objective  Brown County Regional Planning Commission 1967!. However, the
1ocati on of the wetl and in an area pl armed for agricul tur al and non-urban
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Land use within Scott Township Wetland is rural open space. The primary
land use in the surrounding area is agricultural, with a small area of
residential development west of the wetland. A secondary highway is located
between Scott Township Wetland and the Green Bay shoreline. Access roads and
resi denti al development lie to the west of the wetland. A dumping ground is
located offshore from the wetland  V.S.G.S. quadrangle map, Green Bay East,
Wisconsin, 1971; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1978!.



residential uses suggests that developmental pressures on the wetland will be
moderate if these plans are realized.

Recreation

There are no known state or federal recreational facilities in the vicin~ty
of Scott Township Wetland.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Scott
Township Wetland have low potential for containing commercial quantities of
sand and gravel  Hadley and Pelham, 1976!. The wetland is underlain by Richmond
or "Cincinnat~" shale  Hotchkiss and Steidtmann, 1914; Buckley, 1901!, but
there are no acti ve cl ay, sand and grave 1, or shal e oper ati ons in cl ose
proximity to the wetland  Ostrom, 1970!.

There are no significant forest resources present in Scott Township
Wetland  U.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971!, nor are
there any known oil, gas or coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Scott Township Wetland
 U.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971!.

Pollution Sources

There are no NPDES permit holders adjacent to Scott Township Wetland
 Wisconsin Industrial Discharge Section, 1978!. No site-specific information
was located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Scott Township Wetland
 Wisconsin Historic Preservation Division, 1978!, but the Wisconsin Inventory
of Archaeology indicates that two archaeological sites  DR f28, /156! are
present in the vicinity. Information regarding the spec~fic site locations,
field findings, and interpretations can be obtained from the Wisconsin
Historical Society  Wisconsin Historic Preservati on Division, 1978!.

RESEARCH PROJECTS LM 256
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The literature search identified no on-going or impending research
projects pertaining to Scott Township Wetland.



POINT AU SABLE WETLAND

PHYS IOGRAPHI C SETTING LM 256A

Paint au Sable Wetland is located adjacent to the western shoreline of Door
Peninsula in Brown County, Wisconsin. The wetland occupies the hook-shaped
peninsula which lies 5.5 miles northeast of the city of Green Bay. Scharf et
al. �977! report that Point au Sab 1 e has been consi der ably al tered by
fluctuat1ons in the Green Bay water level. The wetland is a Lacustrine System
and occupies a low, partially wooded site  U.S.G.S. quadrangle map, Green Bay
East, Wisconsin, 1971! .

The total relief of Point au Sable Wetland is 10 feet; wetland elevations
range from 580 to 590 feet above sea level, 0 to 10 feet above the approximate
mean elevation of Lake Mich1gan. The wetland is located in the northern portion
of the Green Bay-Lake Winnebago-Rock River Lowland, where the topography is
rolling to flat. A long escarpment lies one mile inland from the wetland ~ The
face of this escarpment is roughly 50 feet high, and the ground slopes gently
from the base of the cliff to the shoreline. This slope is dissected by several
1ntermittent streams 1n the vicinity of the wetland. The shoreline 1n this area
has been descr ibed by the Great Lakes Basin Ccemission �975! as an erodible low
plain featuring a sand and gravel beach.

Surfic1al Geolo

The surfic1a'l geology of Point au Sable Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
assaciated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.
Sand spits are discontinuous on the bed af Green Bay north of Whitney Slough,
but are essentially continuous from Long Tra11 Po~nt to Point au Sable
 Wisconsin Bureau of Water and Shoreland Management, 1973!.

Soils

Markey muck is the dominant soil type in Paijnt au Sable Wetland, with areas
of Marsh located 1n the eastern portion and Rascommon loamy f1ne sand adjacent
to the open water areas of the wetland. Markey muck consists of moderately
deep, very poorly drained organic soil s, which f ormed 1n organic mater1al
derived from decayed wetland sedges, grasses, and reeds. Markey muck is found
in shallow glacial lake basins and depressions in stream valleys. Roscommon
loamy fine sand is a deep, poorly drained soil compr1sed of black muck on the
surface and black loamy fine sand underneath. This soil type has low natural
fertility and a h1gh amount of organic material, and is found in depressions on
sandy lacustrine and autwash plains. Marsh soil cans1sts of mineral and argan1c
matter that 1s dark in color; it is found in depressions where drainage water
accumulates and usually remains throughout the year  Link et al., 1974!.
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Hi~dr oslo

Lower Green Bay is heavily polluted; d1ssolved oxygen levels and nutr1ent
enrichment are sign1fi cant water quality problems. Chlorinated hydrocarbons
and polychlorinated b1phenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. The extent and effect of these pollutants on Point au
Sable Wetland is not known. Water quality data for Green Bay, sampled off Point
au Sable, are presented in Table 11-3. Additional water quality information on
Green Bay is available in Patterson et al. �975!.

Tab1e 11-3. Water guality Data for Green Bay Sampled
Off Point au Sable

Disso ved
Oxygen

m /1
Nitrogen

 m /1
Temperature

'C!
Phosphorus

m /1!Date

5/22/74
9/ 4/74

11.4
9.6

15.0
18.0

0.125
0.125

0.200
0.300

a patterson et al. �975!

The 11terature sea~eh provided no s1te-spec1fic information pertaining to
groundwater drainage patterns and runoff, depth, or seasonal changes in Point au
Sable Wetland.

Cl im ate

The closest weather station prov1ding climatic data for Point au Sable
Wetl and is located at Green Bay Airport, Wisconsin. In 1975, the average
monthly temperature was 44.2 F, the average da1ly low for January was 12.2 F and
the average daily high in July was 82.4 F. The average annual precip1tation is
27.01 inches, with a mean monthly precipitation of 1.09 inches 1n January and
3.09 inches 1n July based on the normal per1od from 1941-1970. The growing
season is approx1mately five months long, with the last k1lling frost �8 F! in
1975 occurring on April 21 and the first killing frost on October 2  National
Oceanic and Atmospheric Admin1stration, 1975!.
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An unnamed stream, originating in the steep slopes to the east of Point au
Sable Wetland, flows through the wetland. There are many areas of open water
located in this wetland. Po1nt au Sable Wetland is adjacent to Green Bay
 U.S.G.S. quadrangle map, Green Bay East,, Wisconsin, 1971!; recent high water
levels in Green Bay have altered the wet1and to the extent that the area
surrounding the open water is devo1d of vegetati on  Scharf et al., 1977!. These
water level fluctuations have become an integral part of the wetland eco1ogy in
Green Bay. There is 11ttle seiche movement above Whitney Slough in the Say
Beach area, because of the presence of shoals between Point au Sable and Grass
Island.



S ecial Features

LM 256ABIOTIC SETTING

The 11terature search yielded no site-specific information pertaining to
major spec1es composition and distribution, dens1ty and productivity, or
relationship to water levels of the vegetation of Po~nt au Sable Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, spec1es composition, spawning and hatching areas,
seasonal locations and abundance, life histor1es, recreational and commercial
use, or food sources of the fish populat1ons in Po1nt au Sable Wetland.

Invertebrates

The literature search produced no s1te-spec1fic data pertaining to species
composition, seasonal distribution and abundance, density and product1vity,
food sources, or relationship to water levels of the 1nvertebrates present in
Point au Sable Wetland.

Re t11es and Am hibi ans

Judging from the presence in this wetland of small, quiet, open-water
areas, as well as extensive wet meadow and woodland areas   Ind1ana University,
Environmental Systems Applicat1on Center aerial reconnaissance, 1978!, one can
predict that the gray tree frog  ~H la vers1color!, northern leopard frog  Rang

on
~Chr sem s icta! occur in Point au Sab e Wet and. Howeverthe , literature
search yie ded no site-specific information pertaining to major species,
seasonal distribution and abundance, dens1ty, recreational and commercial use,
life histories, major food sources, or relat1onship to water levels of the
reptiles and amphibians in this wetland.

Avif auna

Scharf et al. �977! report that recent high water destroyed most of the
cattail  T aha sp.! areas on Pa1nt au Sable. In the 1960's, these areas
supported about. 25 pairs of black terns  Chlidonias ~ni ! a! and six or seven

f !
being considered for endangered status in Wisconsin  H1ne, Wisconsin Department
of Natural Resources, Endangered Species Committee, personal comnuni cation! .
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No natural special features are found in the vicinity of Po1nt au Sable
Wetland  U.S.G.S. quadrangle map, Green Bay East� Wiscons1n, 1971; Wisconsin
Coastal Zone Management Development Program aerial photograph, 1975; Indiana
University, Environmental Systems Applicat1on Center aerial reconnaissance,
].978! .



Scharf et al. �977! and Tessen �976! indicate that Point au Sable Wetland
and its surroundings support a diversity of birdlife. Waterf'owl still heavily
use this wetland area for nest1ng and migration, but published quantitative data
are lacking. Scharf et. al. observed an estimated six to nine pairs of black
terns nest1ng in cattails and three pa1rs of green herons  Butorides stri atus!
nesting in flooded wi'llows  Salix sp.!. A large redwinged blackbird ~~Aelaius
h ' e ! night roost is present along the edge of this wetland through the

r and autumn.

Numerous shore birds have been observed in Point au Sable Wetland,
including the piping plover  Charadrius melodus!, a threatened species in
Iii I   I ., 1999, d ii  LI d I; L.

l d 9 iii«d id  ~i~i" . 9 di
a ~cas ia! is regularly observed during migration, and occasionally

terns that breed in Door County appear t hi s f ar south dur i ng the summer.
Whistling swans  Glor columb1anus! are sometimes observed here, but never in
such great numbers as along the western shore of Green Bay.

A var1ety of songbirds ut1lize the wooded areas in or adjacent to Point au
Sable Wetland during m1gration and in the sumer. Noteworthy unusual species
s1ghted here include the yellow-breasted chat { Icteria virens!, black-billed
magpie  p. !sica! and sharp-tai!ed sparrow  ~A moos isa caudacuta!, Additional
information regarding the bird co wnunity of point auuSab e iet!and can be
obtained from the Green Bay Bird Club.

Appendices 0-23 to D-28 contain general information on wetland birds.
General studies on Lake Section 11 related to Point au Sable Wetland are
included, but care should be exercised in the interpretation of the relevance of
these studies to this wetland. The literature search provided no site-specific
information pertaining to seasonal abundance, density and product1vity,
recreat1onal and conmercial use, health, life histories, relat1onship to water
levels, or major food sources of the birds utilizing Point au Sable Wetland.

Mamial s

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Point au Sable Wetland.

Endan ered S ecies

The p1p1ng plover  Charadrius melodus! threatened 1n Wisconsin, has been
9 di I 991~9 9,199  g yi

on Lake Michigan.

Double-crested cormorants  Phalacrocorax auritus!, a spec1es endangered in
Wisconsin, nest on islands 1n Green Bay; however, their use of Point au Sable
Wetland has not been documented. The peregrine falcon  Falco ere rinus! and

g I I ~1I I  . 9 I» 9  WI . d
 9 9 ~i, g d, I 11 9 I

in southern Green Bay, espec1ally during migration. The bald eagle and osprey
-91 3-



historically nested along the Green Bay shoreline  Dundas, 1968!. No other
plants or animals appearing on the federal or state lists of endangered or
threatened species  U.S. Fish and Wildlife Service, 1978; H1ne, et al., 1975!
were documented in Point au Sable Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, dump1ng grounds are offshore of
the wetland and may have some effect on its health.

LM 256ACULTURAL SETTING

Point au Sable Wetland is located 1n Scott Township of Brown County,
Wi sconsin. The county has a moder ate popul ati on densi ty of 302 persons per
square mile. Table 11-4 indicates that Brown County experienced a rap1d rate of
population growth between 1970 and 1975, but Scott Township underwent a rap1d
r ate of population decline in the same time period. Projections for 1990
indicate that rapid population growth is expected to continue in Brown County.

Table 11-4. Population Data for the Vicinity of Po1nt au Sable Wetland

Estimated Pro]ected
Popola too

1970-1975 1990

stimated
Populat1on

1975

212,150169,467
1,808

7.1
-8.2

Brown County
Scott Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Point au Sable Wetland and the surrounding area is rural
open space. An access road crosses through Point au Sable Wetland, and a
secondary highway lies landward. Dumping grounds are offshore. A series of
parallel ditches, which are periodically flooded, have been dug into the wetland
 U.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975; Indiana
Un1versity, Environmental Systems Applicat1on Center aerial reconnaissance,
1978!. The wetland is under private ownership  Artcraft Company, 1978!, but is
within an area planned as a conservation objective  Brown County Regional
Planning Comm1ssion 1967!. If these plans are realized, development pressures
on the wetland should be 1ow.
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Recreation

There are no known state or federal recreational facilities in the vicinity
of Point au Sable Wetland.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Point au Sable
Wetland have low potential for containing comnercial quantities of sand and
gravel  Hadley and Pelham, 1976!. The wetland is underlain by Richmond or
"Cincinnati" shale  Hotchkiss and Steidtmann, 1914; Buckley, 1901!, but there
are no active clay, sand and gravel, or shale operations in close proximity to
the wetland  Ostrom, 1970!.

There are no significant forest resources present in the wetland  U.S.G.S.
quadrangle map, Green Bay East, Wisconsin, 1971!, nor are there any known oil,
gas or coal resources.

Public Utilities and Facilities

No public utilities are situated within 0.5 mile of Point au Sable Wetland
 U.S.G.S. quadrang1e map, Green Bay East, Wisconsin, 1971!.

Pollution Sources

There are no NPDES permit holders adjacent to Point au Sable Wetland
 Wisconsin Industrial Discharge Section, 1978!. No site-specific information
was located through the literature search pertaining to non-point sources of
po 1 1 u ti on.

Historical and Archaeolo ical Features

No known histo~ical sites exist within 500 feet of Point au Sable Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1978!.

LM 256ARESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Point au Sable Wetland.
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MHITNEY SLOUGH

PHYSIOGRAPHIC SETTING LM 257

Whitney Slough is located 250 feet from the southern shoreline of Green Bay
in Brown County, Wisconsin, east of the mouth of the Fox River and adjacent to
the city of Green Bay. The wetland is bounded an the south and east by
rel ati vely steep slopes. It is likely that the wetl and was at one time
conti guous with the waters of Green Bay, but a hi ghway and resi denti al
development now separate the wetland from the bay. Whitney Slough has been
substantially modified by urban development, and road canstruction is currently
taking place within it. Portions have been used as municipal and industrial
landfill sites, and several dikes are present  Wisconsin Bureau of Water and
Shorel and Management, 1973!. Whitney Slough is a low, partially wooded,
Lacustrine System  V.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971!.

Whitney Slough has slight relief; elevations of the wetland range from
roughly 582 to 590 f eet above sea 1 evel, 2 to 10 feet above the approximate mean
elevation of Lake Michigan. The wetland is located in the northern portion of
the Green Bay-Lake Winnebago-Rock R i ver L owl and, wher e the topography i s
rolling, with wetland areas occupying low sites. The natural topography of
Mhitney Slough has been modified over time; local topographic divides have been
created by drainage ditches, roads, and dikes. Dredging of the Gr een Bay
Wildl ife Sanctuary 1 agoons in the west porti on of the wetl and has created
arti f i ci al topographic 1ows  Wisconsin Bureau of Water and Shoreland
Management, 1973!.

The shoreline in the vicinity of the wetland is an erodible low plain
 Great Lakes Basin Commission, 1975 !. The littoral zone lakeward of the
shoreline is general1y flat and sloped, with shallow depths. Substantial
portions of sandy beach are exposed during periods of law water levels in Green
Bay  Wisconsin Bureau of Water and Shoreland Management, 1973!.

Surficial Gealo

The surficial geology of Whitney Slough is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.
Sand spits are discontinuous on the bed of Green Bay north of Whitney Slough,
but are essentially continuous from Long Tail Point ta Point au Sable  Wisconsin
Bureau of Water and Shoreland Management, 1973!.

Soils

Of the five soil types present in Mhitney Slough, Keowns silt loam is the
dominant, series. Scattered areas of Markey muck, Wauseon fine sandy loam, and
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Manawa silty clay loam occur mostly in the eastern portion and are adjacent to
the open water in the western portion of the wetland  Link et al., 1974!. The
fifth soil type in the wetland is Dumps.

Keowns silt loam consists of b1ack s1lt loam which includes a moderate
amount of organic matter. This series is deep, poorly drained, and located in
level or depressional areas on glacial lake plains. Keowns silt loam was formed
1n stratified silt and fi ne sand sediment. Markey muck consists of moder ately
deep, very poorly drained organic soils which formed 1n organic material derived
from decayed wetland sedges, grasses, and reeds. Markey muck is found in
shallow glacial lake bas1ns and depressions in stream valleys. Manawa silty
clay loam has a high content of organic matter and high natura1 fertility. This
soil is deep and poor ly dra1ned, and is found in drainage ways and shallow
depressions on lacustrine and glacial till plains. Nanawa silty clay loam was
formed from calcareous lacustrine deposits of clayey glacial till  Link et al.,
1974!.

Wauseon fine sandy loam is a deep, poorly drained soil with medium organ1c
content and low natural fert1lity. This soil formed in sandy depos1ts and in
the underlying calcareous clayey material, and is found in depressions in
glac1al till or lacustrine pla1ns. Dumps referes to so11s that are man-made and
consist of trash, garbage, and industrial wastes. The Dumps areas in or near
the city of Green Bay are mostly filled with wood refuse and wastes from the
paper industries of the city  Link et al., l974!.

The Green Bay Wildlife Sanctuary lagoons are located 1n the western part of
Whitney Slough. These lagoons are a series of ponds and connect1ng channels
which have been excavated to serve as a wildlife refuge. The water source for
the lagoons is surface dr a1nage. The Green Bay Wild1ife Sanctuary lagoons have
a drainage area of 2.0 square miles and are 15 feet deep. The pH value for these
lagoons 1n 1971 was 8.5 and alka11nity  CaCO>! was 154 mi lligrams per liter.
The lagoons are turbid  Nelson and Fassbender, l972!.

Whitney Slough co11ects drainage from the area bounded by Eastman Avenue to
the south and the beach line along Green Bay to the north. Addit1onal surface
drainage enters the wetland from Schmitt Park to the southeast. The surface
drainage in Whitney Slough is generally from east to west and into the Fox
River. Groundwater levls 1n the wetland are usually at or near the surface. A
pump1ng station, located at the junction of East Tower Drive and qu1ncy Street,
pumps excess water from the Creen Bay shore area into Whitney Slough. This
pump-suppor ted dra1nage system has an eff ect on the water levels of the wetland
 Wisconsin Bureau of Water and Shoreland Management, l973!.

The current high water levels of Creen Bay have reduced the general quality
of the wetlands 1n this area. These water level fluctuat1ons have become an
integral part of the wetland ecology in Green Bay. There is little seiche
movement above Whitney Slough in the Bay Beach area because of shoals between
Point au Sable and Grassy Island. Lower Creen Bay is heavily polluted, with
dissolved oxygen levels and nutrient enrichment considered to be significant
water quality problems. Chlorinated hydrocarbons and polychlorinated biphenyls
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are found throughout the Green Bay ecosystem; however, the extent and effect of
these pollutants on Whitney Slough has not been investigated  Bertrand et al.,
1976!. Water quality data samples for Green Bay were taken juat north of
Whitney Slough on September 17, 1973. The temperature was 17.5 C, and the
dissolved oxygen level was 5.2 milligrams per liter. Phosphorus and nitrogen
were 0.356 and 0.700 milligrams per liter, respectively  Patterson et al.,
1975!.

Climate

S ecial Features

No natural special features are found in the vicinity of Whitney Slough
 U.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 257

The 11terature search yielded no site-specific information pertaining to
major speci es compos i ti on and di str ibuti on, dens i ty and product i v i ty, or
relationship ta water levels of the vegetation of Whitney Slough.

Fish

A search of the literature provi ded no site-specific informati on
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources af the fish populations in Whitney Slough.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and pr oduct1vity,
food sources, or relationship to water levels of the invertebrates present in
Whitney Slough.
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The closest weather station prov1ding climatic data for Whitney Slough is
1 ocated at Green Bp Airport, Wi scons1n. In 1975, the average monthly
temperature was 44.2 F, the average daily low for January was 12.2 F and the
average daily high in July was 82.4 F. The average annual precipitatian is
27.01 inches, with a mean monthly precipitat1on of 1.09 inches in January and
3.09 inches 1n July based on the normal period fram 1941-1970. The growing
season is approximately five months long, with the last kil11ng frost �8 F! in
1975 occurring on April 21 and the f1rst killing frost on October 2  National
Oceanic and Atmospheric Administration, 1975!.



Re tiles and Am hibians

The literature search yielded no site-specific information pertaining to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in Whitney Slough.

Avifauna

The Wisconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated the western part of Whitney Slough
as Class 1 wildlife habitat, "most desirable" for waterfowl and songbirds,
"desirable" for gulls and terns, and having "supplemental value" for pheasant
 Phasianus colchicus!. The eastern part of the wetland is designated as Class
I~ws d ife habitat, "desirable" for songbirds, gulls, and terna, with
"supplemental value" for pheasant and woodcock  Philohela minor! ' Thompson et
al., 1976!.

The eastern part of Whitney Slough lies in the Green Hay Wildlife
Sanctuary. The southern half of this 200-acre refuge is a restricted area and
serves as prime nesting habitat for both ducks and geese  Tessen, 1976!.
Hundreds of Canada geese  Branta canadensis! and thousands of mallards  Anas
1 t h ncho ! and black du~cks Anas ~rubri es! winter in the refuge in a series

g hich are mechanicalTy kept open, Noteworthy songbirds that are
regularly observed in the sanctuary include the willow flycatcher,  Em idonax
trail li!,   eery  Catharus fuscescens!, both marsh wrens  Cistothorus ~atensis,
c. alustris!, and the swamp spar  ow � ie'los iza ~ear iana, The sanctuary also
occasiona y records unusual birds, inc uding a scissor-tailed flycatcher
 Muscivora forficata! in April of 1974  Tessen, 1976!.

Appendices D-23 to D-28 contain general information on wetland birds.
General studies on I ake Section 11 related to Whitney Slough are included, but
care should be exercised in the interpretation of the relevance of these studies
to this wetland. The literature search provided no site-specific information
pertaining to seasonal abundance, density and productivity, recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing Whitney Slough.

Narmal s

Hamaalian species which have been observed in Whitney Slough are listed in
Table 11-5. Whitney Slough has been class~fied as "desirable" habitat for
squirrels and as "supplemental" habitat for muskrat  Ondatra zibethicus! and

9 d  dd � 9 9   I   rr .,  99
9   «n w, 9
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Table 11-5. Mamals of Whitney Slough

Common name ommon name

b Wisconsin Bureau of Water and Shoreland Management, 1973
probably star-nosed mole

The liter ature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Whitney Slough.

Endan ered S ecies

The peregrine falcon  Falco ere rinus! and the bald eagle  Haliaeetus
1 !! !,!!I I rl, !

g n Wisconsin, are occasionally observed in southern ~reen ay,
especially during migration. The bald eagle and osprey historically nested
along Green Bay but no longer do  Dundas, 1968!. Double-crested cormorants
 Phalacrocorax aur itus!, on the state endangered list, nest on islands in Green
Bay e.gea a out two miles northwest of Whitney Slough. However, there is no
literature documenting their use of this wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in 'Whitney Slough by the literature search.

Health

The available information is not suffici ent to allow an evaluation of the
environmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated it as Class I and II wildlife habitat.
Industrial wastes and sewage are discharged near the wetland and may have some
effect on its health.
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Virginia opossum
lees  shrew
mole
little brown bat
striped ground squirrel
fox squirrel
eastern cottontail
woodchuck
white-footed mouse

muskrat

Norway rat
red fox
gray fox
raccoon

weasel
mink
striped skunk
white-tailed deer
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Whitney Slough is located in the city of Green Bay in Brown County,
Wisconsin. The county has a moderate population density of 302 persons per
square mile. Table 11-5 indicates that Brown County experienced a rapid rate of
population growth between 1970 and 1975, while the city of Green Bay had a
moderate growth rate. Projections for 1990 indicate that rapid population
growth is expected to continue in Brown County.

Table 11-5. Population Data for the Vicinity of Whitney Slough

st~mate Pro ected
Ka Popu1atioo

1970-1975 1990

Estimated
Population

1975

212,150Brown County
City of Green Bay

169,467
91,189

7.1
3.8

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Two highways are proposed to intersect in the approximate center of the
wetland. The southeastern portion of the wetland is within an area planned for
limited industrial development, while the northeastern portion is within an
area planned for multi-family residential use. The western portion of the
wetland lies almost entirely within an area planned for park and recreational
use  Brown County Regional Planning Commission, 1967!. Development pressures
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Land use within Whitney Slough is urban open space. The surrounding area
is primarily characterized by residential and commercial development. Roads,
dikes, and drainage ditches are found in the wetland, and portions of the
wetland area have been used as landfill sites. A dumping ground lies several
miles offshore of the wetland within Green Hay  U.S.G.S. quadrangle map, Green
Bay East, Wisconsin, 1971; Wisconsin Coastal Zone Management Development
Program aerial photograph, 1975!. The northwestern portion of the wetland
includes Bay Beach Par k and Gr een Bay Wi l dl ife Sanctuary, an area of
approximately 240 acres of which 200 acres comprise the sanctuary. Under the
management of the city of Green Bay  Artcraft Company, 1978!, the Bay Beach area
includes an amusement park  U.S. Army Corps of Engineers, 1976!. The wetland
lies within the corporate limits of the city  Artcraft Company, 1978!. Although
detailed ownership records of the area are not available, no major areas of
public ownership other than the Bay Beach area are known. It is assumed that
the remainder of the wetland is privately owned.



on the eastern portion of the wetland are imminent and severe, awhile pressures
on the western portion appear to be minima1, assuming that the regional plans
are realized.

Reer cation

The 200-acre Green Bay Wildlife Sanctuary lies within the eastern portion
of Whitney Slough. The wildlife sanctuary provides refuge for migratory
waterfowl. In additi on, the sanctuar y receives 1imited outdoor recreational
use. The major recreational facility in the sanctuary is a wildlife zoo.
Fishing is allowed, and there is a limited amount of hiking in the sanctuary
 Green Bay-Brown County Planning Coomission, 1977!.

Mineral Ener and Forest Resources

Glaciolacustrine deposits of sand, silt, and clay present in Whitney
Slough have low potential for containing commercial quantities of sand and
gravel  Hadl ey and Pelham, I976; Buck1ey, l901! . The easter n porti on of the
wetland is underlain by Richmond or "Cincinnati" shale and the western portion
of the wetland is underlain by Trenton-Galena limestone  Hotchkiss and
Steidtmann, 1914!, but there are no active clay, sand and gravel, shale, or
limestone operations in close proximity to the wetland  Ostrom, 1970!. No known
oil, gas, or coal resources are present.

Whitney Slough is parti ally wooded  U.S.G.S. quadrangle map, Green Bay
East, Wisconsin, 197l; Indi ana University, Environmental Systems Application
Center aerial reconnaissance, 1978!. It was not determined through the
literature search whether this area is used for wood production.

Public Utilities and Facilities

Transmission lines run through Whitney Slough as well as along the
southwestern corner of the wetland  U.S.G.S. quadrangle map, Green Bay East,
Wisconsin, 1971!.

Pollution Sour ces

Parts of Whitney Slough have been used for municipal and industrial
landfill areas. The fill consists mainly of bark and chips associated with
paper mill pulping operations and municipal solid wastes  Wisconsin Bureau of
Water and Shoreland Management, 1973!. Information on the extent and effect of
both point and non-point sources of pollution on the flora and fauna of Whitney
Slough can be found in Bertrand et al. �976!.

Numerous industrial waste sources discharge inadequately treated wastes
into the Fox River. Studies have indicated that the pollution load ca~ried by
the Fox River may affect Green Bay for a distance of five or more miles north of
the river mouth. Municipal sewage treatment plants may be bypassing partially
treated or untr eated sewage during heavy rains, which can cause discharge
directly into surface waters. In addition, agricu1tural byproducts, such as
chlorinated hydrocarbons and manure, enter surface and underground water
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supplies through runoff and seepage. Highway drainage and storm sewer runoff
also contribute nutrients and road salts to the surface waters  Nelson and
Fassbender, 1972!.

Histor ical and Archaeolo ical Features

No known historical sites exist within 500 feet of Whitney Slough, nor are
there any known archaeological sites in the vicinity. However, the area has not
been systemati cally surveyed by a professional archaeologist  Wisconsin
Hi stor i c Preser vati on 0 i v i s i on, 1978! .

RESEARCH PRO SECTS LM 257
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H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, ersonal corrniunication! is undertaking a study of the

1 f G .~ f t' » I p"
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisiti on. The study wi 11 also provide information relevant to the meri ts or
consequences of diking coastal wetlands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Cor ps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.



FOX RIVER WETLAND

PHYSIOGRAPHIC SETTING LM 258

Fox River Wetland is located on the east bank of the Fox River, 0.1 mile
from the shoreline of Green Bay. The wetland lies within the city of Green Bay,
Wisconsin, in Brown County. The area surrounding the wetland is industr ialized
and the wetland has been substantially altered by dredge and fi 11 activity.
This Lacustrine System is low and non-wooded  U.S.G.S. quadrangle maps, Green
Bay East, Wisconsin, 1971; Green Bay West, Wisconsin, 1971.!.

Fax River Wetland has very slight relief; elevati ons in the wetland are at
or near the approximate mean level of Lake Michigan �80 feet above sea level!.
The wetland occupies a low site within the valley of the Fox river. The natural
topography of the wetland has been modified over time, particularly by dredge
and fill activity; local topographic divides have been created by construction
of drainage ditches, roads, and dikes. Three boat slips have been dug into the
wetland and the river channel has been dredged.

The wetland is located in the northern portion of the Green Bay-Lake
Winnebago-Rock River Lowland, where topography at high elevations is generally
rolling. The shoreline in the vicinity of the wetland is an erodible low plain
 Great Lakes Basin CotrInission, 1975!; the littoral zone lakeward of the
shoreline is generally flat and sloped, with shallow depths. Substantial
portions of sandy beach are exposed during periods of low water in Green Bay-
Lake Michigan  Wisconsin Bureau of Water and Shoreland Management, 1973!.

Surficial Geolo

The surficial geology of Fox River Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.
Sand spits are discontinuous on the bed of Green Bay north of Fox River Wetland,
but are essentially continuous from Long Tail Point to Point au Sable  Wisconsin
Bureau of Water and Shoreland Management, 1973!.

Soils

Markey muck is the dominant soil type in Fox River wetland, but the eastern
and northern portions contain Fill land  Link et al., 1974!. Markey muck
consists of moderately deep, very poorly drained soils which were formed in
organic material derived from decayed wetland sedges, grasses, and reeds. It is
found in shallow glacial lake basins and depressions in stream valleys. Fill
land consists of soils of various textures and includes cinders, broken
concrete, and industrial wastes. Dredge spoil from Green Bay may also be
included in the Fill land.
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Fox River Wetland is adjacent to the Fox River. The quality of this river
is so poor that fish running upstream in spring cannot make it back to Green Bay
before succumbing to oxygen depletion. The Fax River has numerous industrial
discharger s. The ri ver passes thr ough both urban and agricultural land on its
way to Green Bay. Water from the Fox River is hard and very turbid, and the
bottom sediments consist of mostly sand and silt. The river 1s a very important
determ1nant of the water quality 1n Green Bay  Nelson annd Fassbender, 1972!.

Strong northerly winds and changes in barometric pressure help to cause the
water levels of Green Bay to fluctuate. These water level fluctuations and
resulting changes in the Fox River cause nutrient- and s11t-laden water to
1nundate the wetlands in lower Green Bay, including Fox R1ver Wetland. The
dissolved oxygen content of the Fox River approaches zero mi lligrams per liter
during the sumner months  U. S. Army Corps of Engineers, Chicago District 1976!.
The pH value in 1971 was 7 .3 and alkalinity  CaC03! was 139 .0 mi lligrams per
liter  Nelson and Fassbender, 1972 ! ~

The surface drainage of Fox River Wet1and is from east to west, into the
Fox R~ver. Groundwater levels in the wetland are usually at or near the surface
 Wisconsin Bureau of Water and Shor eland management, 1973!. L1nk et al. �974!
have noted that parts of Fox River Wetland contain dredge spoi1, which 1s likely
to be adversely affecting the qua11ty of Fox R1ver Wetland. The pollutants in
the dredge spoil are from organic, domestic, and industrial sources. These
sediments have been classified by the U.S. Env1ronmental Protection Agency as
moderately and heavily polluted and are unsuitable for open lake disposal  U.S.
Army Corps of Engineers, Chicago District, 1976!.

The littoral zone of Green Bay is in poor condition. The current high
water levels have altered the vegetation, reducing the general quality of the
wetlands in the arear' These water level fluctuations have become an integral
part of the wetland ecology in Green Bay. There is little seiche movement above
Fox River Wetland because of the presence of Point au Sable and Grassy Island.
Lower Green Bay 1s heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem, but
the extent and effect of these po11utants has not been investigated  Bertrand et
al., 1976!. Additional water quality information for Green Bay and the Fox
River 1s available in Patterson et al. �975!.

The literature search yielded no site-specific information pertaining to
depth or seasonal changes in Fox River Wetland.

Climate

The closest weather station prov1ding climatic data for Fox River Wetland
is located at Green Bay A1rport, Wisconsin. In 1975, the average monthly
temperature was 44.2 F, the average daily low for January was 12.2 F and the
average daily high 1n July was 82.4oF. The average annual precipitation is
27.01 inches, w1th a mean monthly precipitation of 1.09 inches in January and
3.09 inches in July based on the normal period from 1941-1970. The growing
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season 1s approximately five months long, with the last k11ling frost �8 F! in
1975 occurring on Apr11 21 and the first ki11ing frost on October 2  National
Oceanic and Atmospher1c Administration, 1975!.

S eci a1 Features

No natural special features are found in the vicinity of Fox River Wetland
 U.S.G.S. quadrangle map, Green Bay East, Wisconsin, 1971; W1sconsin Coastal
Zone Management Development Program aerial photograph, 1975!.

LM 258BIOTIC SETTING

Howlett �974! provides a general analysis of the vegetation of West Green
Bay from the mouth of the Fox River to Peshtigo Point. However, the literature
search provided no si te-spec1f i c inf ormati on pertaining to major species
composition and distribution, density and product1vity, or relationship to
water levels for the vegetation of Fox River Wetland.

Fish

The 1ower Fox River and Green Bay in the vic1nity of Fox River Wetland were
severely polluted by municipa'1 and industrial wastes as recently as 1977, and
the abundance and diversity of the fish fauna is lower than elsewhere in Green
Bay. The area was once heavily ut11ized by lake-run northern pike  Esox
lucius!, muskellunge  Esox mas uinon !, and lake sturgeon  ~eci enser
~u vescens!. Species found in the ower ox River and adjacent to Green Gay at
the present time are listed in Table 11-7. Coldwater and lake-run species have
been largely eliminated by deteriorating water quality and blockage or
destructi on of spawning areas upstream, and a f1sh f auna characterized by
warmwater, silt- and pollut1on-tolerant species predominates. Winter and
summer kills of fish due to anoxia also limit the abundance of' many species
 Nelson and Fassbender, 1972; U.S. Army Corps of Engineers, 1977!. It is
doubtful that Fox River Wetland, an urban Palustrine unit, supports an extensive
or diverse fish fauna. A search of the literature provided no site-spec1fic
information pertaining to major species, species composition, spawning and
hatching areas, seasonal locations and abundance, life histories, recreational
and commercial use, or food sources of the f1sh populations in Fox River
Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Fox River Wetland.
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Table 11-7. Major Fish Species Found in the Lower Fox River,
Brown County, Wisconsin

. a

Total cate
lower Fox River Fox River MouthCommon name
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black bullhead
carp
white bass
white sucker
black crappie
a'tewi fe

wall eye
gizzard shad
freshwater drum
yellow perch
northern pike
channel catfish
burbot
sauger
bluegill
goldenshiner
pumpkinseed

U.S. Army Corps of Engineers �977!

34.0
22.0
15.0

9.0
4.0

3.4
3.4
2.2
2.0
1.4
1.0
0.4
0.4
0.1

<0.1
0.0

<O. 1

5.1
74.6

1.3
0.9
1.8
5.0
0.3
1.4
0.1
7.0
0.6

<0.1
1.5
0.0
0.1
0.1
0.1



Re tiles and Am hibians

Appendix C-11 contains general information on amphibians and reptiles of
Lake Section 11, but care should be exercised in the interpretation of the
relevance af these studies to Fox River Wetland.

The literature search yielded no site-specific information perta1ning to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histor1es, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avi f auna

The W1sconsin Department of Natural Resources, in its fish and wildlife
habitat study of the coastal zone, designated Fox River Wetland as Class III
wildlife habitat having "supplemental" value to pheasant  Phasi anus colchicus!
and waterfowl  Thompson et aids, 1976!. Fox Ri evr Wet!and~Is peated ~.~ miTe
east of' Atkinson Marsh, which has been well studied by the Wiscons1n Department
of Natural Resources and local birdwatchers. It also lies 0.5 mile west of the
Green Bay Wildlife Sanctuary situated in Whitney Slough. These areas as well as
others in southern Green Bay support a diversity of wetland birds, some of which
may be forced into the marg1nal habitat of Fox River Wetland.

Fox River Wetland is included in the census area of the Green Bay Christmas
Bird Count  Appendix 0-27!, but these results are probably more representative
of surrounding wetlands which are larger and less urbanized. In late December,
1 g III d 1!. 11 d IA ~l, d 11 k
d k IAb~» 1 «y.

Appendices 0-23 to 0-28 contain general informati on on wetland birds.
General studies on Lake Section 11 related to Fox River Wetland are 1ncluded,
but care should be exercised in the interpretation of the relevance of these
studies to this wetland. The literature search provided no site-specific
information pertaining to density and productivity, recreational and commercial
use, health, 'Iife histories, relationship to water levels, or major food sources
of the birds utilizing Fox River WetIand.

Maftma1 s

A lim1ted number of manmalian species ut1lize Fox River Wetland  U.S. Army
Corps of Engineers, 1977!. The eastern cottonta11  S lvila us flor idanus!, fox
1 1 Id 1 1 I, 1
o i s!, weasel muste!a sp.!, striped skuknk k~e hitis ~me hitis!, and

~roc on lotorT may be observed on this wetland.

The literature search provided no site-specif1c data pertaining to
seasonal distribut~on and abundance, density and productivity, recreational and
comnercial use, life histories, food sources, or relationship to water levels of
the mamnals inhabit1ng Fox River Wetland.
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Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1978; Hine, et al., 1975!
were documented in Fox River Wetland by the literature search.

Health

Site-specific information indicates that the environmental quality of Fox
River Wetland is poor. The wetland is located within the city of Green Bay and
numerous sources of pollution occur in or adjacent to the wet'l and. The
Wisconsin Department of Natural Resources has designated this wetland as Class
II I wildlife habitat.

CULTURAl. SETTING LM 258

Fox River Wetland is located in the city of Green Bay in Brown County,
Wisconsin. The county has a moderate population density of 302 persons per
square mile. Table 11-6 indicates that Brown County experienced a rapid rate of
population growth between 1970 and l975, while the city of Green Bay had a
moderate growth rate. Projections for 1990 indicate that rapid population
growth is expected to conti nue in Brown County.

Table 11-8. Population Data for the Vicinity of Fox River Wetland

Estimated Estimated Projected
Popu1ati on papuan atbi on

1975 1970-1975 1990

212,150169,467
91,189

7.1
3.8

Brown County
City of Green Bay

b U.S. Bureau of' the Census �977!
Wi s cons in, State Bureau of Program Management �975 !
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The bald eagle  Haliaeetus leorcoce halus! and the peregrine falcon  Falco

en angere in Wisconsin, are occasionaliy observed in the vicin~>ty e.g.,
Atkinson Marsh and Whitney Slough!, especially during migration. The bald eagle
and osprey historically nested along Green Bay but no longer do  Dundas, 1968!.
Double-crested cormorants  Phalacrocorax auritus!, nest on islands in Green Bay
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Land Use and Ownershi

Land use within Fox River Wetland is urban open space. The surrounding
area is primarily characterized by industr1al development, including an oil
storage area and a sewage disposal facility. The wetland was probably
contiguous with Green Bay at one time but roads and industrial development now
separate the wetland and the bay. A flood control dike is located along the
Green Hay shoreline to the east of the wetland, and a sewage disposal facility
is adjacent to the wetland. The northern portion of the wetland has been
filled. A power plant lies on the opposite side of the Fox River from the
wetland, and dumping grounds 11e offshore 1n Green Bay. It appears likely that
the entire wetland may be f~lled 1n the near future  U.S.G.S. quadrangle map,
Green Bay East, Wisconsin, 1971; Wisconsin Coastal Zone Management Development
Program aeri al photograph, 1975; U.S.G.S. quadrangle map, Green Bay east,
Wisconsin, 1971!. The wetland 11es within the corporate boundaries of the city
of Green Hay  Artcraft Company, 1978!, The northern portion of the wetland is
situated within a parcel of land owned by Wisconsin Public Service Corporation
 Wisconsin Industrial Discharge Section, 1978!. Detailed ownership records are
not available for the remaining portion of the wetland.

The southern port1on of the wetland is ~ithin an area planned for gener al
1ndustrial use, and the northern portion is within an area planned for
i nst1tuti onal and government use. A proposed hi ghway would traverse the
approximate center of the wetland  Brown County Regional Planning Conmission,
1967!. Its location suggests that Fox River Wetland 1s subject to immediate and
severe development pressure.

Recreation

There are no known state or federal recreational fac11ities in the vicinity
of Fox River Wetland.

Mineral Ener and Forest Resources

Gl aciol acustri ne depos1ts of sand, silt, and clay present in Fox River
Wetland have low potential for containing commercial quantities of sand and
gravel  Hadley and Pelham, 1976; Buckley, 1901!. The wetland area is underlain
by Trenton-Galena limestone  Hotchkiss and Ste1dtmann, 1914!, but there are no
acti ve clay, sand and gravel, or limestone operati ons i n close proximity to the
wetland  Ostrom, 1970!. No known oil, gas, or coal resources are present.

There are no significant forest resources in Fox River Wetland  U.S.G.S.
quadrangle maps, Green Bay East, W1scons1n, 1971, and Green Bay West, Wisconsin,
1971; Indiana Univers1ty, Environmental Systems Application Center aerial
reconnaissance, 1978!.

Pub 1 i c Uti 1 1 ti es and F aci 1 1 ti es

A sewage disposal plant is located in Fox River Wetland, and the Pulliam
Power Plant is situated west of the wetland. The power plant, owned by the
Wisconsin Public Service Corporation, burns mainly coal and some fuel o11 and is
rated at 393 megawatts. Green Hay is the source of condensing water for the

-930-



Pulliam plant  U.S.G.S. quadrangle maps, Green Bay East, Wisconsin, 1971, and
Green Hay West, Wisconsin, 1971; Federal Power Commission, 1972!.

Pollution Sources

Texaco Incorporated, an NPDES permit holder, has oil tank storage
facilit1es which discharge into Fox River Wetland. Runoff from the tank dike
area flows through Fox River Wetland before entering the Fox River. A sewage
disposal site, maintained by the Green Bay Metropolitan Sewerage Distr1ct, is
also located 1n Fox River Wetland  Wisconsin Industrial Discharge Section,
1978!.

Numerous industrial waste sources discharge inadequately treated wastes
into the Fox River. Stud1es have indicated that the pollution load carried by
the Fox River may affect Green Bay for a 11stance of five or more miles north of
the river mouth. Mun1cipal sewage treatment plants may be bypassing partially
treated or untreated sewage during heavy rains, which can cause discharge
d1rectiy into the surface waters. In addition, agricultural byproducts, such as
chlorinated hydrocarbons and manure, enter the surface and underground water
supplies through runoff and seepage. Highway drainage and storm sewer runoff
contr~bute nutrients and road salts to the surface waters  Nelson and
Fassbender, 1972!.

Historical and Archaeolo ical Features

Ther e are no known historical sites within 500 feet of Fox River Wetland,
but three archaeological sites  BR 8135, f9, 415! have been identified in the
vicinity. Information regard1ng the field findings for these sites can be
obtained through the Wisconsin Historical Society  Wisconsin Historic
Preservation Division, 1978!.

LM 258RESEARCH PROJECTS
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H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Suhprogram Coordinator, personal consnunicationj is undertaking a study of the
coastal wetlands of Green Bay. The purpose of the project is to provide
information on the ecolog1cal dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisit1on. The study will also provide information relevant to the merits or
consequences of diking coastal wetl ands, as well as data on the natural
succession of coastal wetl ands relevant to the Dredged Material Research
Pr ogram of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through l980,
pending budget approval.



ATKINSON MARSH COMPLEX

PHYSIOGRAPHIC SETTING LM 259-261

The Atkinson Marsh complex, comprised of Atkinson Marsh and Peats Lake
Wetlands ¹1 and ¹2, is located near the southern end of Green Bay, west of the
mouth of the Fox River and on either side of the mouth of Duck Creek. These
wetlands lie to the north of the city of Green Bay, Wisconsin, 1n Brown County
 U.S.G.S. quadrang1e map, Green Bay West, Wisconsin, 1971!. Peats Lake Wetlands
¹1 and ¹2 are submerged within Green Bay and are character1zed as emergent
vegetation gro~ing in shallow water. These wetlands lie to the north of
Atkinson Marsh in an area named Peats Lake. Peats Lake Wetlands ¹1 and ¹2
appear to be little altered; however, Atkinson Harsh has been extensively diked
and filled. A por t1on of the wetland has been used by the U.S. Army Corps of
Engineers as a disposal site for dredge spoils from Fox River channelization
maintenance. Portions of this wetland are also used by the city of Green Bay as
a land fill and incineration site.

Atk1nson Marsh and Peats Lake Wet1ands ¹1 and ¹2 occupy low, non-wooded
sites. Atkinson Marsh may be described as a Lower Perennial Riverine System as
well as a Lacustrine System. Peats Lake Wetlands ¹1 and ¹2 are littoral
Lacustrine wetlands  U.S .G. S . quadrangle map, Green Bay West, Wisconsin, 1971! .

Wetland elevat1ons 1n the Atkinson Marsh Complex are less than 585 feet
above sea level, only five feet above the approximate mean elevation of Lake
Michigan. Peats Lake Wetlands ¹1 and ¹2 have little relief, and Atk1nson marsh
has no mare than five feet of relief. The wetlands are located 1n the northern
portion of the Green Bay-Lake Winnebago-Rack R1ver Lowland. Topography at
higher elevations in this region is generally rolling. The shoreline a'Iong this
portion of Green Bay is flat, low, sandy, and poorly dra1ned. Fluctuations in
the level of Green Bay-Lake Michigan considerably alter the size of the wetlands
in this area  Harr1s et al., 1977!.

The Great Lakes Basin Commission �975! describes the Green Bay
in the vicinity of Atkinson Marsh and Peats Lake Wetlands ¹l and
erodible low plain. The littoral zone lakeward of the shoreline is
flat and sloped, w1th shallow depths. Substantial portions of sandy
exposed during periods of low water  Wisconsin Bureau of Water and
Management, 1973!.

shorel i ne
¹2 as an
generally
beach are
Shoreland

Surf1ci al Geol o

The surficial geology of Atkinson Marsh and Peats Lake Wetlands ¹1 and ¹2
is characterized by glaciolacustr1ne deposits of sand, s1'It, and clay. These
lake sediments inc lude assoc i ated del tas, sand dunes, and organ1c deposits
 Hadl ey and Pelham, 1976! . Continuous sand spi ts are located on the bed of
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Green Hay from Long Ta11 Point to Point au Sable  W1sconsin 8ureau of Water and
Shoreland Management, 1973!.

Soils

No soil mapping has been done for Peats Lake Wetlands ¹1 and ¹2, since
these wetlands are submerged. There are eight types of soil present in Atkinson
Marsh. Marsh soil is the dominant type, followed by Markey muck. Keowns silt
loam is found ma1nly on the north shore of Duck Creek. Areas of Fill land and
Dumps form the border of Atkinson Marsh and cover the central portion of what
was once a wetland. Wauseon fine sandy loam forms a border on the southern edge
of Atkinson Marsh. Manawa silty clay loam and Cathro muck are found in
scatter ed ar eas in the southern portion of the wetland  Link et al., 1974!.

Keowns silt loam includes a moderate amount of organic matter. It formed
in stratif1ed silt and f1ne sand sediment; this soil is deep and poorly drained,
and is found in level or depressional areas on glacial lake plains. Markey muck
consists of moderately deep, very poorly drained organic soils formed in organic
material derived from decayed wetland sedges, grasses, and reeds. It 1s found
in shallow glacial lake basins and depressions in stream valleys. Manawa silty
clay loam was formed from calcareous, clayey lacustrine deposits or clayey
glacial till  Link et al., 1974!.

Wauseon fine sandy loam consists of deep, poorly dra1ned soils that have
medium o~gan~c content and low natural fertility. Th1s soil formed in sandy
deposi ts and the under ly1ng ca lear eous c 1 ayey mater 1 al, and i s found in
depressions on glacial till or lacustrine plains. Dumps refers to man-made
soils cons1sting of trash, garbage, and industrial wastes. Dumps in or near the
c1ty of Green Bay are mostly filled with wood refuse and wastes from the paper
industries of the city. Fill land consists of so~is of var1ous textures and
includes cinders, broken concrete, and industrial wastes. Dredge spoil from
Green Bay may also be included 1n the Fill land. Cathro muck has a h1gh content
of or ganic material, low natural fertility, and is poorly drained; it is found
in shallow glacial lake basins and other depressions  L1nk et al., 1974!.

Atkinson Marsh is located adjacent to the southern end of Green Bay, and
Duck Creek flows through the northern edge of the wetland  U.S.G.S. quadrangle
map, Green Bay West, Wisconsin, 1971!. Duck creek has a drainage area of 18
square miles and a gradient of 8.7 feet per mile. The creek is a hardwater
stream and ranges from turbid 1n the deeper reaches to relatively clear in the
shal1ow, fast-moving sections. The creek bottom materials consist of bedrock,
gravel, and sand, and may have a layer of silt on top  Nelson and Fassbender,
1972!.

The western shore of Green Bay is subject to irregular water level
fluctuations caused by seiches. These fluctuations are lar ge enough to have an
impact on the Atkinson Marsh Complex, especially on Peats Lake Wetlands ¹1 and
¹2. Atkinson Marsh has a maximum elevation of five feet above lake level; thus,
a fluctuation of several inches in the water level can drastically change the
amount of wetland that is submerged. The water level fluctuations in Green Bay
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have been known to reduce the wetlands along the western shore to one-third
normal size during high water periods.

The wet1ands along the western shore of Green Bay are considered to be
" pulse stable" systems; thus, period1c, short- and long-term changes 1n lake
1evel may be important to the ma1ntenance and productivity of the wetland
ecosystem  Harris et al., 1977 !. The current high water levels have reduced the
general quality of the wetlands  Bertrand et al., 1976!.

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Since Atkinson Marsh is adjacent to Green Bay, the
water quality data presented 1n Table 11-9 may be representative of the wetland,
at least during periods of high water.

Table 11-9. Water gua1ity Data for Green Bay Samp1ed above
Atkinson Marsh

Disso ved
oxygen
m /1

Phosphorus
m /lTemperature

C

Nitrogen
m /1Date

0.400
1.900

5/22/74
9/ 4/74

0. 127
0.328

8.2
4.1

15.0
20.0

a Patterson et al. �975!

Water quality data on Peats Lake, presented in Table 11-10, may reflect
condi ti ons in P eats Lake Wetl ands fl and $2. Add1ti ona1 data f' or other
constituents are available from the files of the Wisconsin Sc1entific Areas
Preservation Counci1.
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The water quality of Atkinson Marsh has been seriously degraded by human
acti vity. Dredge spoil from the harbor, sanitary landfill operations, and fly
ash disposal have filled in over half of Atkinson Marsh and po11uted the waters.
Dissolved oxygen levels in Atkinson Marsh have been as low as zero during the
winter and very low during the summer. Alka11nity measured in July, 1969, was
708 and in March, 1970, was 1388 parts per mi 11ion. In addition to the chemical
pollutants, the wetland has been littered with bottles, t~res, and other trash
 Wisconsin Scient~fic Areas Preservation Council, 1969!. Dredge spoil is also
present in the wetland. The pollutants 1n the dredge spoil are from organic,
domestic, and industrial sources. These sediments have been classified by the
U.S. Environmental Protection Agency as moderately and heavily polluted and are
unsuited for open 1ake disposal  U.S. Army corps of Engineers, Chicago District,
1976!.



Table 11-10. Water guality Data for Peats Lake Sampled in
September 1969

Kje dah Total
nitrogen phosphate

m.   m.

Dissolved

Alkalinity Temperature oxygen
m. OF m.

12.31578.62.53 740.6

Wisconsin Scientific Areas Preservation Council �969!

The Fox River is an important determinant of water quality in Green Bay.
Strong northerly winds and changes in barometric pressure help cause the water
levels in Green Bay to fluctuate. The water level fluctuations and resulting
changes in the Fox R1ver cause nutrient- and silt-1 aden water to inundate
Atkinson Marsh  U.S. Army Corps of Engineers, Chicago District, 1976!.

The literature search provided no site-specific information pertaining to
groundwater drainage patterns and runoff, depth, or seasonal changes of
Atkinson Marsh and Peats Lake Wetlands fl and $2.

C11m ate

The closest weather station providing climatic data for Atkinson Marsh
Complex is located at Green Bay Airport, Wiscons1n. In 1975, the average
monthly temperature was 44 ~ 2 F, the average daily 1ow for January was 12.2 F and
the average daily high 1n July was 82.4 F. The average annual precipitation is
27.01 inches, with a mean monthly precipitation of 1.09 inches in January and
3.09 1nches in July based on the normal period from 1941-1970. The growing
season 1s approximately five months long, w1th the last killing frost �8 F! in
1975 occurring on April 21 and the first ki111ng frost on October 2  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

Natural special features include a bird' s-foot delta formed by Duck Creek
southeast of Peats Lake Wetlands Pl and 42  U.S.G.S. quadrangle map, Green Bay
West, Wisconsin, 1971; Wiscons~n Coastal Zone Management Development Program
aerial photograph, 1975!.
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Groundwater levels 1n Atkinson Marsh are usually at or near the surface
 W1sconsin Bureau of Water and Shoreland Management, 1973!. Groundwater
quality data were obtained in 1968 near the eastern edge of Atkinson Marsh. The
pH value was 7.4; dissolved solids and hardness  CaC03! were 1000.0 and 404.0
milligrams per liter, respectively.
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Howlett �974! provides an analysis of the vegetation of West Green Bay
from the mouth of the Fox River to Peshtigo Point. However, the literature
search provided no site-specific information pertaining to major species
composition and distribution, density and productivity, or relationship to
water levels for the vegetation of the three wetlands compr~sing the Atkinson
Marsh Complex.

Fish

In lower Duck Creek, unnamed panfish are most commonly caught by anglers
and carp  ~Cr inus ~car io! are abundant  Nelson and Fassbender, 1972!. However,
a search of the literature provided no site-specific information pertaining to
major species, species composition, spawning and hatching areas, seasonal
locations and abundance, life histories, recreational and ccemercial use, or
food sources of the fish populations in the Atkinson Marsh Complex.

Invertebrates

Information on the relative abundance of the invertebrate fauna in
Atkinson Marsh is available in the files of the Wisconsin Department of Natural
Resources �971!. The tendipedids  Diptera! have been the most co!ill!on
macroinvertebrates collected while Daphnia  Cladocera! dominated the
zooplankton samples. The lists of invertebrates and zooplankton appear in
Tables 11-11 and 11-12.

Table 11-II. Invertebrates Collected from Atkin~on Marsh on
April 22 and June 30, 1971

Anneli da Coleoptera
0 1 i goc haeta
Hirudinae

Dyti sc i dae
Bidessus

Tendipedidae

Wisconsin Depar tment of Natural Resources   f i 1 es!
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Mollusca Diptera
Gastropoda

Cer atopogoni dae
Arthropoda

Crustacea
Isopoda

Asellidae
Asellus

Insecta

Hemiptera
Corixidae

Culi ci dae
Chaoborus

Ephy
Ehdra

Anthemyii ae
L' h



Table 11-12. 2ooplankton Collected from Atkinsgn Marsh on
April 22 and June 30, 1971

Cer i odaphni a
Leptodora
Moina

Daphni a
Cyclops
Nauplius  larvae!
Ostr acods

a Wisconsin Department of Natural Resources, f1les

Howmiller et al. �970, 1971! provide informat1on on seasonal d1stribution
and density of the oligochaete fauna and the associated benthos of southern
Green Bay. The species of oligochaetes collected 1n the bay are presented in
Appendix 8-3. These organisms probably occurred 1n theAtk1nson Marsh Complex at
the time of collection ow1ng to its location contiguous to the bay.

General information on the invertebrates of Green Bay may be found in The
Wisconsin State Committee on Mater Pollution �939!, Surber et al. �952!,
Balch et al. �956!, and Howmiller et al. �970, 1971!.

The literature search produced no site-specific data pertaining to
productivity, major food sources, or relat1onship to water levels of the
invertebrates present in the three wetlands comprising the Atkinson Marsh
Comp 1 ex.

Re t~les and Am hibians

Appendix C-ll contains general information on reptiles and amphibians of
Lake Section ll, but care should be exercised in the interpretation of the
relevance of these studies to Atkinson Marsh and Peats Lake Wetlands ¹1 and ¹2.

The literature search yielded no site-specific information pertaining to
seasonal distribution and abundance, density, recreational and commerc1al use,
life histories, major food sources, or relationship to water levels of the
reptiles and amphib1ans in the wetlands of the Atkinson Marsh Complex.

Avif auna

The Misconsin Department of Natural Resources, in its fish and wildlife
study of the coastal zone, designated Atkinson Marsh as Class I wildlife
habitat, "most desirable" for waterfowl, shore birds, and gulls and terns
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The Wisconsin Department of Natural Resources �969 and 1971! made field
checks on Atk1nson Marsh in 1969 and 1971. The presence of green frog  Rang
cl amitans!, nor them leopard frog  R. ~i1ens!, snapping turtle  ~Che1 dra

t n !, and eastern garter snakes  Thamno his s. sirtalis! was indicated.
dIng by the frogs may be assume, inasmuch a~s the eopard frogs were

chorusing on April 22, 1971, and the green frogs were calling on June 27, 1971.



 Thompson et, al., 1976!. Historically, this was one of the finest and largest
wetlands in the midwest. Whooping cranes  Grus americana! were reported to
breed here in the 19th century  Schar f et a!.,~1977 . Atkinson Marsh 1s
currently highly urbanized, and Tessen �976! predicts that Avif auna
productivity will continue to decrease.

Over 250 bird species have been recorded 1n Atkinson Marsh, and since 1970
about 174 species have been observed. Cleary's �972! 11st of birds seen in
Atkinson Marsh from 1940 to 1972 notably includes seven spec1es of herons; 26
species of swans, geese, and ducks; 28 species of shore birds; and nine species
of gulls and terns.

Atkinson Marsh and the adjacent waters of southwestern Green Bay receive
heavy use by waterfowl and shore birds during migration, as a resting and
stag1ng area. This is a particularly 1mportant resting area for whistling swans
 Olor columbi anus!, but the changing vegetation of Green Bay in recent years has
reduced the size of the flocks using the area  Wallace, 1977!. Spring swan
populations are the largest; the first swans arrive in late March and peak
populations, often close to 3,000 individuals, occur in April  U.S. Army Corps
of Engineers, 1976!. In the fall, fewer swans use the area and their stay is
shorter.

Many waterfowl species use Atkinson Marsh for feeding and nesting. Coal!on
waterfowl include the Canada goose  Branta canadensis!, mallard  Anas
lat rh nchos!, black ducks  A. rubri esa!ue-winged teal  A. disco~rs

re ea t a ameri cana!, ring-nec e duck  A. coll gris!, canva&ac E~YA.
valisineria . greater scaup  A th a mar11a!, lesser ~scaup A. affin1s!, comnon
mg d � [1 I I gg   g. 11 I !, g
 Mer us ~mer sneer, an erican coot  Fulica anier1~cana . Each year many shore
bir s are obser ved ut111zing the wetlanndnessenS95!, including the piping
plover  Charadrius mal odus!, solitary sandp1per  ~Trin a so11tar1a!, wil let
 C t ~~i « I d 1 IC 1 d 1 ~ - fll d
d « 1 Lf g !, g- "1 1 !L. ~1 !. tf
sandp1per Micro a ama himanto us!, Hudsonian godwit  Limosa haemastica! and

gldgd L..C.C f gg ~t~i
1976!. Other regular y observed birds are the least b1ttern  lxobr thus
exilis!, Virginia rail  Rallus lim1cola!, sara  Porzana carolina, greater
yy~yowlegs  Tr1n a mel anol~euca, lesser yell owlegs  T. ~~avi ~es, purple martin

d~ I f � . 1 lid g g
partridg~eP. erdix! are seen in the wetland  U.S. Army Corps of Engineers,
1976!. Atkinson arsh is also used by some bird species that are becoming
locally uncommon, such as the great blue heron  Ardea herodias!, black-crowned
night heron  ri. n cticorax!, k1ngfisher, b!ueb1r~d! aT!!asia is!, and yellow-

d 1 ~hht

Atkinson Marsh is heavily polluted and is rapidly being filled. Water
level changes often affect the wetland dur1ng the nest1ng season, making it
difficult to collect a definitive list of breeding birds. Currently, nine
species of ducks and the Canada goose breed in Atkinson Marsh  Scharf et al.,
1977!. The Wisconsin Department of Natural Resources list 15 add~tional known
breeders, including the black-crowned night heron, Forster's tern  Sterna
forsteri!, long ear-ed owl  Asio otus!, grewer's blackbird  ~Eu lpga us

-938-



c anoce hal us!, and yel 1 ow-headed bl ackbird. Nal 1 ar d, blue-winged teal,
5 I Iug 55 I, I

sparrow  Me!os iza ~ear iana! nests have been found within the dredge spo1ls
disposal site. wenty years ago, barriers  Circus c~aneus! were coasaon in the
wetlands of southern Green Bay. Currently, barriers are observed with
regularity only at Atkinson Marsh, but no recent nests have been located. In
1976, 7S to 80 pairs of black terns  Chlidonias ni ra! nested in this area; the
~ I I 555 gg 5 5 ~h 55 5 I Ig«
1977!. Dur1ng the same year, 80 pairs of I-orster's terns attempted nesting, but
high spr1ng water levels resulted in a limited amount of suitable nesting
habitat. The colony subsequently divided into four small groups, each with poor
nesting success; not more than 20 young fledged  Scharf et al., 1971!. Tern
nesting is 1n a state of change because high waters of recent years have
destroyed most of the cattail areas which had been used as nesting substrate.
The diked areas are less affected by high water levels, but are destined to be
filled and converted 1nto an industrial park.

The Wisconsin Department of Natural Resources has conducted many bird
censuses 1n Atkinson Narsh. Table 11-13 presents data from August 19 and
September 3, 1969. On the former date, 38 species were recorded; on the latter,
60 species were observed. Most of these are wetland-dependent birds. The most
abundant waterfowl during this period were the blue-winged teal and green-
winged teal  A. crecca!; shore birds were also abundant and diverse.

Winter population data are ava11able from the Christmas bird counts of the
Green Hay Census Area  Appendix D-27!. This census area includes all of
Atkinson Narsh, plus several other wetlands. Thus, the data may not be
representative of Atkinson Marsh itself. The most abundant waterfowl 1n late
Decembe~ are the Canada goose, mallard, and black duck. Scharf et al. �977!
report that this wetland is an important w1ntering area for snowy owls  ~hctea
scandiaca!. Occas1onally as many as eight to ten indiv1duals occur 1n the area
5!ursng the w1nter months  Tessen, 1976!.

Transmission lines crossing Atkinson Narsh may be responsible for some
avian mortality  Wisconsin Sc1entific Areas Preservation Council, 1971!. Duck
hunting is popu1ar 1n Atkinson Marsh, despite the fact that 1t lies within the
city limits of' Green Bay. Illegal shooting of ducks, geese, and other birds in
Atkinson Marsh during the summer is fairly common  Wisconsin Scientific Areas
Preservation Council, 1971!.

A considerable amount of information on the avifauna of' Atkinson Marsh
exi sts in the Wisconsin Department of Natural Resources f11 es, including
hunting records, bir d censuses, nesting recor ds  i.ea e number of nests, number
af eggs per nest, height of nests above ground or water, and vegetation in which
nests are located!, and miscellaneous observations.

Appendices D-23, D-24, D-25, D-26, and D-28 contain general information on
wetland birds. General studies on Lake Section 11 related to Atkinson Marsh and
Peats Lake Wetlands ¹1 and ¹2 are included, but care should be exercised in the
interpretation of the relevance of the studies to these wetlands. The
literature search provided no site-specif1c information pertaining to major
species, seasonal distribut1on and abundance, density and productivity,
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recreational and coamercial use, life histories, food sources, or relationship
to water levels af the birds uti1izing Peats Lake Wetlands 11 and 82, or to
comercial use and food sources of birds in Atkinson Marsh.

Mayoral s

Manealian species which are found in Atkinson Marsh are listed in Table
11-14. Numerous industrial and urban intrusions have lead to the degradation of
this wetland  Wisconsin Scientific Areas Preservation Council, 1976!, but
trapping of various furbearers occurs on Atkinson Marsh  U.S. Army Corps of
Engineers, 1976!. Atkinson Marsh has been classified as "most desirable"
habitat for muskrat  Ondatra zibethicus!  Thompson et al., 1976; Wisconsin
t « ! II t t , W t!.

Table 11-14. Hadal Species Associated with the "Green Bay Diked
Disposal Area" and Adjacent Wetl ands

Common nameommon name

eastern cottontail
house mouse
Norway rat
muskrat
red fox

gray fox
raccoon

weasel
striped skunk
white-tai1ed deer

adapted from U.S. Army Corps of Engineers, 1976, 1977

The literature search provided no other site-specific data pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreational and coamercial use, life histori es, food sources, or relationship
to water levels of the manuals inhabiting the three wetlands of the Atkinson
Marsh Complex.

Endan ered S ecies

The endangered peregrine falcon  Falco ere rinus!  U.S. Fish and Wildlife
Service, 1977! and the bald eagle I,"Fiii aeetus eucoce halus and osprey
 Pandion hali actus!, both endangered in W sconsin Hine at a ., 5!, have been
observed at Atkinson Marsh and in the vicinity  Scharf et al., 1977!. The
double-crested cormorant  Phalacrocorax auritus!, a species endangered in
Wisconsin, nests on the islands direct1y north of this wetland, but no
information is available on its use of Atki nson Marsh except that it does not
use the di ked dredge disposal site in the eastern part of the wetland  U.S. Army
Corps of Engineers 1976!. The piping plover  Char adrius meladus!, which is on
the state list of endangered species  Hine et al., 1975 , has disappeared from
Lake Michigan as a breedi ng bird but is occasional1y observed in and around
Atkinson Marsh. Forster's tern  Sterna forsteri! and common tern  Sterna
hirundo! are also listed as endangerege innn!sconsin and nest in 'Atkinson.s
mmars !. 'The wisconsin Depar tment of llatural Resources �969! indicates
that harriers  Circus ~caucus which 'are incluced on the state watch list  Mine
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Health

Site-specific information indicates that the environmental quality of
Atkinson Marsh Complex is poor. The Wisconsin Department of Natural Resources
has designated this wetland as Class I wildlife habitat and indeed, a great
number and diversity of avifauna at one time utilized these wetlands. However,
there is now extensive pollution of water in the wetlands due to the highly
industrialized surroundings.

LM 259-261CULTURAL SETTING

Atkinson Marsh and Peats Lake Wetlands 11 and 42 are located in Howard
Township of Brown County, Wisconsin. The county has a moderate population
density of 302 persons per square mile. Both the county and the township
experienced a rapid rate of population growth between 1970 and 1975, and
projecti ons f or 1990 indicate that rap i d popul ati on growth i s expected to
continue in Brown County.

Table 11-15. Population Oata for the Vicinity of Atkinson Marsh and
Peats Lake Wetlands 11 and t2

Projected
Population

1990

Estimated
Xh

1970-1915

Estimated
Population

1975

212,1507.1
20.6

169,467
5,921

Brown County
Howard Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use in Atkinson Marsh ranges from mixed industrial and urban open
space uses in the eastern portion of the wetland within Green Bay to more rural
open space uses in the northwestern portion of the wetland. Similarly, the
surrounding area is characterized by heavy industrial uses and residentia'l
development near the eastern portion of the wetland, with uses becoming less
i ntensive as one moves to the northwest, away from the city of Green Bay. The
area surrounding the northwest portion of the wetland is primarily rural open
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et al., 1975!, have decreased in Atkinson Marsh, and there i s no current
evidence of breeding. No other endangered or threatened plants and animals were
found through the literature search to occur in Atkinson Marsh or in Peats Lake
Wetl ands 41 and t2.



space. Land use with1n Peats Lake Wetlands ¹l-¹2 is open space. Land use in the
shoreline areas abutting Peats Lake is rural open space. Railroad lines and
boat slips are located near Atkinson Marsh. A municipal dumping ground is
situated offshore of Atkinson Marsh and Peats Lake Wetlands ¹1 and ¹2, within
Green Bay. A power plant and a large petroleum depot adjoin the southeast,
portion of' Atkinson Marsh  Wiscons1n Coastal Zone Management Oevelopment
Program aerial photograph, 1975!.

The portion of Atk1nson Marsh situated w1thin the corporate limits of Green
Bay is largely under municipal ownership, while the portion of the wetland
outside of the city is under private ownership  Artcraf't Company, 1978!. The
location of Peats Lake Wetlands ¹1-¹2 within Peats Lake indicates that they are
under public ownersh1p.

The eastern portion of Atkinson Marsh is situated within an area planned
for industrial use, while the remainder of the wetland is within an area
designated as a major conservation objective. The greatest portion of the land
surrounding Peats Lake 1s designated as a conservation object1ve, while the
north shore area is planned for single-family, low-density residential
development  Brown County Regional Plann1ng Commission, 1967!.

The 1ndustri al nature of the surroundings of the eastern portion of
Atkinson Marsh and current plans to fill that portion of the wetland for use as
an industrial park indicate that the wetland may be subject to imminent and
severe development pressure should these plans be realized. The western portion
of' the wet1and appears to be under minimal development pressure. Oevelopment
pressures on Peats Lake Wetlands ¹1 and ¹2 are assumed to be low, s1nce no
dredging plans for the area are known.

Recreati on

There are no known state or federal recreational facilities in the vicinity
of Atkinson Marsh or Peats Lake Wetlands ¹1 and ¹2.

Mineral Ener and Forest Resources

Trenton-Galena limestone in the vicinity of Atkinson Marsh and Peats Lake
Wetlands ¹1 and ¹2 is close to the surface. There are numerous outcroppings in
the Atkinson Marsh area that have been used for 11mestone production in the past
 Hotchki ss and Steidtmann, 1914! . However, there are no acti ve limestone
operations in close proxim1ty to the wetland  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wi de and over 40 miles 1 ong extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!.

There are no sign1ficant forest resources in Atkinson Marsh or Peats Lake
Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Green Bay Nest, Wisconsin, 1971;
Indi ana Uni vers1ty, Environmental Systems Appl1cati on Center aeri al
reconnaissance, 1978!, nor are there any known oil, gas, or coal resources.
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Public Utilities and F ac i 1 i t i es

The Pulliam Power Plant is located east of' Atkinson Marsh and Peats Lake
Wetlands 81 and f2. The power plant, owned by the Wisconsin Public Service
Corporation, burns ma~nly coal and some fuel oil. The plant is rated at 393
megawatts. Green Bay is the source of condensing water for the plant. Several
transmission lines and pipelines run through the wetland {Federal Power
Commission, 1972; Wisconsin Scientific Areas Preservation Council, 1976;
U.S.G.S. quadrangle map, Green Bay West, Wisconsin, 1971!.

Po1 luti on Sources

The Fox River is "lined by a concentrated municipal-industrial complex
whose discharge profoundly alters the quality of the river water"  U.S. Army
corps of Engineers, Chicago District, 1976!. It has been noted that many
industrial waste sources discharge inadequately treated wastes into the Fox
River. The pollution load carried by the Fox River may affect Green Bay for a
distance of five or more miles north of the river mouth. Municipal sewage
treatment plants may be bypassing partially treated or untreated sewage during
heavy rains, which can cause discharge directly into the surface waters. In
addition, agricultural byproducts, such as chlorinated hydrocarbons and manure,
enter the surface and the underground water supply through runoff and seepage.
Highway drainage and storm sewer runoff also contribute nutrients and road salts
to the surface waters which can enter the groundwater of Brown County  Nelson
and Fassbender, 1972!.

There are no NPDES permit holders adjacent to Peats Lake Wetlands 81 and
f2. However, there are at least four NPDES permit holders adjacent to Atkinson
Marsh. The F. Hurlbut Company, located adjacent to Atkinson Marsh, discharges
noncontact cooling water into the Fox River. The Chicago and North Western
Transportation Company's Green Bay Roundhouse is located adjacent to the
southern part of Atkinson Marsh. Contaminated storm runoff from the turntable
pit area is discharged via a ditch into the Fox River. Cities Service Company
discharges wastewater from runoff around the oil terminal into Green Bay.
Cit~ es Service is located next to the eastern edge of Atkinson Marsh. Cooling
water and wastewater are discharged from a wastewater treatment system into the
mouth of the Fox River. Wisconsin Public Service Corporation oper ates a power
plant adjacent to the eastern edge of Atkinson Marsh  Wisconsin Department of
Natural Resources, Industrial Discharge Sect~on, 1978!. In addition to the
above NPDES permit holders, there are other oil storage facilities located at
the eastern edge of Atkinson Marsh  U.S. Army Corps of Engineers, 1977!.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of the Atkinson Marsh
Wetland Complex  Wisconsin, Historic Preservation Division!, but one
archaeological site has been identified in the immediate vicinity of Atkinson
Marsh. A campsite discovered on the south side of the marsh has been parti ally
destroyed by interchange construction  U.S. 41!. Notes on this site are
available at the Wisconsin Historical Society  Wisconsin Historic Preservation
Division, 1978!.
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LM 269-261RESEARCH PROJECTS

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, gersonai consnunication! is undertaking a study of the
coastal wetlands of Green Bay. The pur pose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wetlands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.
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DEAD HORSE BAY WETLAND COMPLEX

LM 262-269PHYSIOGRAPHIC SETTING

The Dead Horse Bay Wetland Comp1ex, comprised of Dead Horse Bay Wetlands
¹1-¹7 and Peters Marsh, is located an the western side of Green Bay in Brown
County, Wisconsin. The distances af these wet1ands relative to the Green Bay
shoreline and the city of Green Bay, Wisconsin, are presented in Table 11-16.

Table 11-16. Location of Dead Horse Bay Wetlands ¹1-¹7 and Peter Marsh

Distance from
Green Ba Wisconsin

Distance from
shoreline

Dead Horse Bay Wetlands ¹1 and ¹2 and Peters marsh extend into Green Bay,
and portions of these wetlands consist of emergent vegetation growing in shallow
water. The remainder of the wetlands in the complex are located on Dead Horse
Bay, south of Long Tail Point. Dead Horse Bay Wetlands ¹1, ¹2, and ¹7 and Peters
Marsh are low, nan-wooded wetlands; Dead Horse Bay Wetlands ¹3-¹6 are low and
wooded. Dead Horse Bay Wetlands ¹3 and ¹5-¹7 are Palustrine Systems. The rest
of the wet1ands in this complex are Lacustrine, with Dead Horse Bay Wetlands ¹1
and ¹2 being littoral Lacustrine Systems  U.S.G.S. quadrangle maps, Green Bay
East, Wisconsin, 1971; Green Bay Nest, Wisconsin, 1971!.

The wetlands in Dead Horse Bay Wetland Complex have very slight relief; all
wetland elevations are less than 585 feet above sea level � feet above the
approximate mean elevation of Lake Michigan!. The wetlands are located in the
northern portion of the Green Bay-Lake Winnebago-Rock Ri ver Lawl and.
Topography at higher elevations in this region is generally rolling. The
shoreline along this portion of Green Bay is flat, low, sandy, and poorly
drained. Fluctuations in the level of Green Bay-Lake M~chigan cansiderab1y
alter the size of the wetlands  Harris et al., 1977!.
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Dead Horse Bay Wetland ¹1
Dead Horse Bay Wetland ¹2
Peters Marsh
Dead Horse Bay Wetland ¹3
Dead Horse Bay Wetland ¹4
Dead Horse Bay Wetland ¹5
Dead Horse Bay Wetland ¹6
Dead Horse Bay Wetland ¹7

adjacent
adjacent
adjacent
0.2 mile
adjacent
250 feet
0.2 mile
0.2 mile

2.0 miles
2.5 miles
3.0 miles
4.0 miles
4.0 miles
4.8 miles
4.8 miles
5.0 miles

north
north

north
north
north

north
north
north



The Great Lakes Basin Comm~ssion �975! describes the Green Bay shore1ine
in the vicinity of the wetlands as an erodible low plain. The littor al zone
lakeward of the shoreline is generally flat and sloped, with shallow depths.
Substantial portions of sandy beach are exposed dur1ng per1ods of low water
levels  Wisconsin Bureau of Mater and Shoreland Management, 1973!.

Surficial Geolo

Soils

There are two soil series present in Dead Horse Bay Wetland Complex,
Roscommon loamy f1ne sand and Tedrow loamy f1ne sand. The former is a deep,
poorly drained soil comprised of black muck on the surface and black loamy fine
sand underneath. Roscommon loamy fine sand has low natural fertility and a high
amount of organ1c material. This soil is found in depress1ons on sandy
Lacustrine and outwash plains. Tedrow loamy fine sand is a deep, somewhat
poorly dra1ned soil, with a surface layer consisting of dark-brown loamy fine
sand under lain with mottled grayish-brown loamy f1ne sand. Tedrow loamy fine
sand formed in deep sands and has low natural fertility and organic matter; it
is found on Lacustr1ne or outwash plains  Link et al., 1974!. Table 11-17 11sts
the soil ser1es for each wetland in Dead Horse Bay Wetland Complex except Dead
Horse Bay Wetland ¹2; since this wetland is submerged, no soil mapping has been
done.

Table 11-17. Soils Series for Dead Horse Bay Wetland Complex

Soiet and

Tedrow loamy fine sand
soil mapping not available
Tedrow loamy fine sand and Roscommon

loamy fine sand along the shore
Tedrow loamy fine sand
Roscommon loamy fine sand
Roscommon loamy fine sand
Roscommon loamy fine sand
Roscommon loamy fine sand

Dead Horse Bay Wetland ¹1
Dead Horse Bay Wetland ¹2
Peters Marsh

Dead Horse Bay Met 1 and ¹3
Dead Horse Bay Wetland ¹4
Dead Horse Bay Met1and ¹S
Dead Horse Bay Wetland ¹6
Dead Horse Bay Wetland ¹7

Link et al. �974!

-947-

The surficial geology of Dead Horse Bay Wetlands ¹1-¹7 and Peters Marsh is
character1zed by glaciolacustri ne deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Had ley
and Pelham, 1976!. Cont1nuous sand sp1ts are located 1n the bed of Green Bay
from Long Tail Point to Point au Sable  Wisconsin Bureau of Water and Shoreland
Management, 1973!.



~Hidr oslo g

The western shore of Gree~ Bay is subject to irregular water level
fluctuations caused by seiches. These fluctuations are large enough to have an
impact on the wetlands of the Dead Horse Hay Wetland Complex, especially an Dead
Horse Bay Wetlands ¹1-¹3 and Peters Marsh. The wetlands in the Dead Horse Bay
Wetland Complex have a maximum elevation of f1ve feet above lake level; thus, a
fluctuation of several inches in the water level can drastically change the
amount of wetland that is submerged. The water level fluctuations in Green Bay
have been known to reduce the wetlands along the western shore to one-third
normal size during high water periods. The seiche activity influences the type
of vegetation as well as wildlife habitat.

The wetlands along the western shore of Green Bay are cons1dered to be
"pulse stable" systems; periodic, short and long term changes in lake level may
be important to the maintenance and producti vity of the wetland ecosystem
{Harris et al., 1977!. Current high water levels have reduced the general
quality of the wetlands  Bertrand et al., 1976!.

Lower Green Bay is heav1ly polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlori nated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Water quality data for Green Hay sampled near Dead
Horse Wetlands ¹1 and ¹2 are presented in Table 11-18 and may reflect conditions
in the wetlands adjacent to Green Bay  Dead Horse Bay Wetlands ¹1-¹3 and Peters
Marsh!, especially during periods of h1gh water.

Table 11-18. Water guality Data far Green Bay Sqpled Near Dead Horse
Bay Wetlands ¹1 and ¹2

Dissolved

oxygen
m /1

Nitrogen
m /1

0. 500
1.200

Phosphorus
m /1!

0.095
0 ' 168

Temper atur e
 QC

9.5
9.1

15. 0
20.0

5/22/74
9/ 4/74

Patterson et al. �975!
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There are no streams f 1 owing through Dead Horse Hay Wetlands ¹1, ¹3, ¹6,
and ¹7. Parts of Peters Marsh and Dead Horse Bay Wetland ¹1 and all of Dead
Horse Bay Wetland ¹2 are submerged in Green Bay. Dead Horse Bay Wetland ¹3 and
Peters Marsh are adjacent to the bay. The center portion of Peters Marsh is
dra1ned by two short streams which flow 1nto Green Bay. An unnamed stream
orig1nates in Dead Horse Bay Wetland ¹5 and flows through the north central part
of Dead Horse Bay Wetland ¹5 on its way to Dead Horse Bay. A small area of open
water is located in the northern part of Dead Horse Bay 'Wetland ¹3  O.S.G.S.
quadrangle maps, Green Bay West, Wisconsin, 1971; Green Bay East, Wisconsin,
1971!.



The Fox River is an important determinant of water quality in Green Bay.
Strong northerly winds and changes in barometric pressure help cause the water
levels in Green Bay to fluctuate. The water level fluctuations and resulting
changes in the Fox River cause nutrient- and silt-laden water to i nundate the
wetlands in the Dead Horse Bay Wetland Complex, expecially those adjacent to the
shore  U.S. Army Corps of Engineers, Chicago district, 1976!.

Table 11-19. Water guality Data for Peters Marsh Sampled on
September 4, 1969a

Dissolved
Alkalinity Temper ature oxygen

m. F!   pm !

Kjel dahl Total
nitr ogen phosphate

m.!   m.

157 74 12.32.501.76 8.6

Wisconsin Scientific Areas Preservation Council �969!

The groundwater levels in the wetlands of the Dead Horse Bay Wetland
Complex are usually at or near the surface {Wisconsin Bureau of Water and
Shor el and Management, 1973! . Streams and groundwater provi de hi gh-qual i ty
water compared to the present low quality of Green Bay  Dundas, 1968!.

The literature search provided no site-specific information pertaining to
groundwater drainage patterns and runoff, depth, or seasonal changes in Dead
Horse Bay Wetlands tl-87 and Peters Marsh.
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The poor quality of the ~ater in lower Green Bay is demonstrated by the
fact that extensive beds of wild celery oncegrew in Dead Horse Bay but have now
been diminished by the water's turbidity. The turbidity is caused, in part, by
erosion of the spoil from dredging activity  Dundas, 1968!. Seiche activity in
Peters Marsh acts as a catalyst for nutrient exchange between the wetland and
Green Bay. Water quality studies conducted in Peters Marsh indicate that the
wetland receives polluted water containing high levels of suspended solids and
turbidity, and releases water which has less of these constituents. During the
night, Peters Marsh releases oxygen-depleted water. Although the data are
limited, these studies also indicate that Peters Marsh serves as a source of
orthophosphate in the early surlier months. Nore intensive study is needed to
investigate the extent and the dynamics of nutrient exchange between the coastal
wetlands on the west shore and Green Bay  Harris, 1977!. Water data for Peters
Harsh in 1969 are presented in Table 11-19. Water quality data for other
constituents are available from the files of the Wisconsin Scientific Areas
Preservation Council. Additional water quality information for Green Bay may be
found in Patter son et al. �975!.



Cl imate

S ecial Features

All of the wetlands in the complex lie to the north of the bird' s-foot
delta of Duck Creek and to the south of Long Tail Point {U.S.G.S. quadrangle
maps, Green Bay East, Wisconsin, 1971, and Green Bay West, Wisconsin, 1971;
W1sconsin Coastal Zone Management Development Program aerial photograph, 1975!.

BIOTIC SETTING LM 262-269

Howlett {1974! prov1des a general analysis of the vegetat1on of western
Green Bay from the mouth of the Fox River to Peshtigo Point. However, the
literature search yielded no site-specific information pertaining to major
species composition and distribution, density and productivity, or relationship
to water levels of the vegetation of the eight wetlands comprising the Dead
Horse Bay Wetland Complex.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composit1on, spawning and hatching areas,
seasonal locations and abundance, 11fe histories, recreat1onal and commercial
use, or food sources of the fish populations 1n the Dead Horse Bay Wetland
Complex.

Invertebrates

Howmiller et a' t. {1970, 1971! provide information on seasonal distribution
and density of the oligochaete fauna and the associated benthos of southern
Green Bay. The species of oligochaetes collected in the bay are presented 1n
Appendix B-3. These organisms probably occurred also in the wetland complex at
the time of collection owing to its location contiguous to the bay.

General information on the 1nvertebrates of Green Bay may be found in The
Wisconsin State Committee on Water Pollution �939! Surher et a'I. �952!,
Belch et al. �956!, and Horns lier et al. �970, 1971

-950-

The closest weather station providing climatic data for Dead Horse Bay
Wetland Complex is located in Green Bay Airport, Wisconsin. In 1975, the
average monthly temperature was 44.2 F; the average daily low for January was
12.2 F and the average dai1y high in July was 82.4 F. The aver age annual
precipitation is 27.01 inches, with a mean monthly precip1tation of 1.09 inches
in January and 3.09 inches in July based on the normal period from 1941-1970.
The growing season is approximately f1ve months long, with the last killing
frost 28 F! in 1975 occurring on April 21 and the first killing frost on October
2  National Oceanic and Atmospheric Administration, 1975!.



The literature search produced no site-specific data pertaining to
seasonal distribution, density and productivity, major food sources, or
relationship to water levels of the invertebrates present in the eight wet1ands
comprising the Dead Horse Bay Wetland Complex.

Re tiles and Am hibians

Append1x C-11 contains general information on reptiles and amphibians of
Lake Section 11, but care should be exercised in the interpretation of the
relevance of these studies to Dead Horse Say Wetlands 81-II� and Peters Harsh.

The literature search yielded na site-specif1c informati on perta1n1ng to
major spec1es, seasonal distribution and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the reptiles and amphibians in these wetlands.

Avif auna

Table 11-20. Nesting Records of the Double-crested Cormorant Colony
in Dead Horse Bay Wet1and Pla

Number of nestsDate 1976

April 20
June 3
July 6
July 12
July 25

7

13
17
19
9 �3 young, 53 adults and

subadults; 5 of the nests are
still active!

10August 16

a Scharf et al. �977!

On Willow Island, a small island in the vicinity of Dead Horse Bay Wetland
gl, Scharf et al. �977! observed 46 pairs of bl ack-crowned night her ons  N.
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The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
study of the coastal zone, designated Dead Horse Bay Wetland 4'1 as Class I
wildlife habitat, "mast desirable" to songbirds and ruffed grouse  Bonasa
umbel!us!, "desirable" to waterfowl and woodcock  Philohela minor!, an~wst
~supp cmental value" to pheasant  Phasianus co!chico~a hompson et al., 1976!.
Scharf et al.   1977! reports th~at doub ecrestecr cormorants  Pha! acrocor ax
auritus!, a species endangered in Wisconsin  Hine et al., 1975!, have nested on
aasma T island within Bead Horse Bay Met!and Pl since 197a. ln 1976, the birds
were f~rst observed on April 26, and the peak numbers �6! occurred on July 6.
Nesting records for 1976 appear in Table 11-20. This cormorant population is
one of four known nest1ng colonies in Wisconsin.



n cticorax! nesting. On July 6, 1976, twelve nests with eggs and 30 nests with
y g .7 young per nest! were reported. Mast of the nests are in red osier.

Two pairs of cattle egrets  Bubulcus ibis! nested in the colony in 1971 and 1972
but d1d not return in later years, presumably due to compet1tion for nesting
sites with the black-crowned night herons. The largest recorded number of
herons in the colony at one time, 80 pairs, occurred in 1972.

Lone Tree Island is located near Willow Island. In low-water years a large
cattail wetland, which supports numerous waterfowl, extends from this island
eastward to Grassy Island  Scharf et al., 1977!. Common terns  Sterna hirundo!,
which are currently being considered for state endangered s~a us Sasne,
Wisconsin fndangered Species Comnittee, !sersona! cotmunication! have nested on
9 1 df 1 tfy . ' ppddti 1 -Pftd

 Larus delawarensis! is currently 1ncreasing and the common tern population 1s
d ~i 1., 19»1.

The Wisconsin Department of Natural Resources has designated Dead Horse
Bay Wetland P2 and Peters Marsh as Class I w1ldlife habitat, "most des1rable" to
waterfowl, gulls and terns, and shore birds  Thompson et al., 1976!.

In the Peters Marsh area, Harris et al. �977! have studied the
adaptability of wetland birds to habitat changes that result from fluctuating
water levels. Nest site select1on, nest density, nest success, and territory
size of the yellow-headed blackb1rd  X. xanthoce halus! have been intensively
studied. Table 11-21 presents data on nes success in 975 and 1976 for Peters
Marsh, Long Tail Point  located approximately six m11es north!, and Sensiba
Wildlife Area  a diked wetland in the vic1nity that is little influenced by
short-term water level fluctuations in Green Bay!. During 1974, the water level
in Peters Marsh increased; the yellow-headed blackbirds invaded the shrub carr
when the emergent vegetation, their preferred nesting habitat, was inundated
with water. During the subsequent high water years of 1975 and 1976, the
difference in number of young fledged per nest in the shrub carr as compared to
those fledged in the remaining cattails was not significant. However, the
percentage of eggs laid reaching fledgl1ng stage decreased markedly from 1975 to
1976 for both the shrub carr and cattail nest1ng colonies at Peters Marsh. The
rate stayed relatively constant for the Sensiba birds. Harris et al, �977!
conclude that the yellow-headed bl ackbird was able to partly adapt to
fluctuating water levels by invading vegetation not usually available as a
nesting substrate.

Data on the least bittern,  Ixobr chus exi l is!, common gal 1 inule,
 Gallinule chloro us!, American coot   u >ca americ~ana, forster's tern  Sterna
f~orster> , and b act tern  Chlidonias ni ra! are being collected for the same

11 9 ~i t, 9 1 1. [111! 1 df t.
that their observat1ons are similar to the cyclical changes observed by Weller
and Fredrickson �974! in glacial wetlands of northern Iowa. Harris et al.
�977! further suggest that wetland birds adapt to periodic water level changes
and that "short and long term water level fluctuation may be important in the
maintenance of the productivity of the system."

The area between Duck Cr eek and Long Tail Point, which 1ncludes Dead Horse
Say Wetland Pl and $2 and Peters Marsh, is heavily used by waterfowl and shore
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birds during spring and fall migrations  Tessen, 1976!. These wetlands serve as
important resting areas for whistling swans  Olor columbianus!. Peak numbers
usually occur between late March and mid-Apr~1 , when up to 20,000 have been
observed along the southwest shore of Green Bay; numbers are much lower in the
fall. M1grant populat1ons 1n this area have diminished in recent years, as more
swans utilize seasonally flooded fields in Brown and adjacent counties  Tessen,
1976!. Changing vegetat1on in Green Bay may be responsible for the reduction in
swan flocks  Wallace, 1977!.

Seven or eight species of ducks and the Canada goose  Branta canadensis!
II 1 � h f, t 1., 1111! d 1 y i n 'dd~

Wetland ¹1 and ¹2 as well. The least bittern, common gallinule, American coot,
and Forster's and black terns also breed in the area. Information on the
wintering birds of these wetlands may be obtained from the Green Bay Christmas
Bird Count, which is presented in Appendix D-27. This census area encompasses
several other wetlands and may not be representative of individual wetlands.
The most abundant waterfowl in late December are the Canada goose, mallard, and
black duck.

The Wi sconsin Department of Natural Resources has designated Dead Horse
Bay Wetlands ¹3 and ¹4 as Class I wildlife habitat, "most desirable" to shore
birds and gulls and terns  Thompson et al., 1976!. Oead Horse Bay Wetlands
¹5-¹7 are also Class I wildlife habitat, "most desir able" to songb1rds and
"desirable" to woodcock  Phi1ohela minor!.

Limited information is ava11able on a deciduous forest wetland located at
the mouth of the Suamico River, one to two miles north of the wooded wetlands of
the Dead Horse Bay Wetland Complex  Tessen, 1976!. Our1ng the summer the pied-
11 1  ~1 d' ! I' ' I h h f Iy,
species, and four species o gu s and terns including Forster's tern  currently
under consideration for endangered status in W1scons1n; Nine, ~ersonal
communication! are regularly observed. The common tern, which is also be1ng

III' t t 1 1  , I « t.' I, d
1 1 �.~! I I 11 .   8 8 ' «h
wetland songbirds typical of the region are present, with a notable abundance of
purple martins  ~Pro ne subis! and tree sparrows � izel la arborea!. Ouring
migratory periods, add!tionaT grebes, loons, herons, gu s, a~n passerines are
present.

The literature search provi ded no site-specific 1nformation perta1ning to
recreational and commercial use, health, life histories, or major food sources
of the birds utilizing the Dead Horse Bay Wetland Complex.

Mama 1 s

Dead Horse Bay Wetlands ¹1 and ¹2 have been classified as "most desirable"
habitat for muskrat  Ondatra z1bethicus!  Thompson et al.. 1976; W1scons1n
Oepartment of Natural Resources, open f1!e report!. Peters Na! sh has been
cl ass ifi ed as "most desirable" habitat f or white-tailed deer  Odocoil eus

d "d I " I«f I . dlt hrdwnn
, an ¹7 have been classified as "most desirable" habitat for squirrels

and white-tailed deer.
-954-



A comprehensive discussion of the Green Bay watershed  Bertrand et al.,
1976! provides some general information which may be useful in characterizing
the wetlands of the western shore of Green Bay. This area provides high quality
wildlife habitat. Musk~at and mink  Mustela vison! are common in most wetlands.
Trapping of beaver  Castor canadensi~s, muskrat, mink, and river otter  Lutra
canadensis! is an important activity in the wetlands inhabited by these species.

The literature search provided no other site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mamals inhabiting any of the eight wetlands of the Dead Horse Bay Wetland
Complex.

Endan ered S eci es

The double-crested cormorant, a species endangered in Wisconsin, nests in
Dead Horse Bay Wetland ¹1  Scharf et al., 1977!. The peregrine falcon  Falco
ere rinus! and the bald eagle  Hali aeetus laurence halus!, both on the federaT

p y td dd ~ht, d d
occasionally observed in the vic>ni~ty e.gd.s atkinson marsh!, especially during
migration. The bald eagle and osprey historically nested along Green Bay but no
longer do  Dundas, 1968!.

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wildlife Service, 1977; Hine et
al., 1975! were documented in Dead Horse Bay Wetlands ¹1-¹7 or Peters Marsh by
the literature search.

Health

Site-specific information indicates that the environmental quality of the
Dead Horse Bay Wet1and Complex is very good. A large number and diversity of
avifauna utilize the wetlands as a resting and breeding grounds and many are
permanent inhabitants. An abundance of marmnal s can al so be f ound. The
Wisconsin Department of Natural Resources has designated each of the eight
wetlands of the Dead Horse Bay Wetland Complex as Class I wildlife habitat.

LM 262-269CULTURAL SETTING

Dead Morse Bay Wetlands ¹l-¹7 and Peters Marsh are in Suamico Township of
Brown County, Wisconsin. The county has a moderate population density of' 302
persons per square mile. Both the county and the township experienced a rapid
rate of population growth between 1970 and 1975. Projections for 1990 indicate
that rapid population growth is expected to continue in Brown County.
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Table 11-22. Population Data for the Vicinity of Dead Horse Bay
Wetlands ¹1-¹7 and Peters Marsh

Projected
Population

1990

Estimate

1970-1975

stimated
Popu1 ati on

1975

212,150Brown County
Suamico Township

7.1
25.6

169,467
3,555

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Nanagement �975!

Land Use and Ownershi

Land use within Dead Horse Bay Wetlands ¹1-¹7 and Peters Marsh is rural
open space. Land use in the surrounding area is predominantly rural open space
with scattered areas of residential development, most notably to the immediate
west of Peters Narsh and along the shore of Dead Horse Bay Wetlands ¹5-¹7. A
dumping ground is located adjacent to Dead Horse Bay Wetlands ¹1 and ¹2, and the
dredged channel of the Green Bay Harbor federal navigation project 1ies to the
east of these wetlands. Access roads are located in close proximity to Dead
Horse Bay Wetlands ¹1-¹7. Barrow pits 1ie to the west of Dead Horse Bay Wetland
¹3  U.S.G.S. quadrangle maps, Green Bay East, Wisconsin, 1971, and Green Bay
West, Wisconsin, 1971; Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. Dead Horse Bay Wetlands ¹1 and ¹2 and part of Peter s
Marsh are under public ownership, while the remaining wetlands are under private
ownership  Artcraft Company, 1978!.

Dead Horse Bay Wetland ¹4 and Peters Marsh are within an area designated as
a conservation objective. The remaining wetlands of the complex are within an
area planned primarily for agricultural and non-urban residential uses, with a
corridor planned for res~dential use along the shore of Dead Horse Bay  Brown
County Regional Planning Commission, 1967!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Dead Horse Bay Wetlands ¹l-¹7 or Peters Marsh.

-956-

Since Dead Horse Bay Wetl and ¹4 and Peters Marsh are within an area
designated as a conservation objective, developmental pressures appear to be
low. The location of the remainder of the wetlands within an area planned for
agricultural and residential uses suggests that these wetlands may be subject to
moderate to high developmental pressures, assuming these plans are realized.



Mineral Ener and Forest Resources

Dead Horse Hay Wetlands ¹1-¹7 and Peters Marsh are located in an area
underlain by Trenton-Galena limestone  Hotchkiss and Steidtmann, 1914!, but
there are no active limestone operations in close proximity to the wetland
complex {Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be comnercially exploited  Bertrand et al., 1976!. There are no known oil, gas,
or coal resources in the wetlands.

Dead Horse Bay Wetlands ¹3-¹6 are within a large wooded area that extends,
with only a few interruptions, approximately three miles inland  U.S.G.S.
quadrangle map, Green Bay West, Wisconsin, 1971!. It was not determined through
the literature search whether this area is used for wood production.

P ub 1 i c Uti 1 i t i es and Facilities

There are no public utilities within 0.5 mile of Dead Horse Bay Wetlands
¹1-¹7 or Peters Marsh  U.S.G.S. quadrangle maps, Green Bay East, Wisconsin,
1971; Green Bay West, Wisconsin 1971!.

Po 1luti on Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of the wetlands  Wisconsin
Historic Preservation Division, 1977!, but the Wisconsin Inventory of
Archaeology recognizes two sites in the vicinity of the Dead Horse Hay Wetland
Complex. Information about these sites can be obtained from the Wisconsin
Historical Society  Wisconsin Historic Preservation Division, 1978!.

LM 262-269RESEARCH PROJECTS

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, personal cossnunication! is undertaking a study of the
coastal wetlands of Green Bay. The purpose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wetl ands, as well as data on the natural
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There are no NPDES permit holders adjacent to the wetlands in the Dead
Horse Bay Wetland Complex  Wisconsin Industrial Discharge Section, 1978!. Non-
po~nt sources of pollution in the area, including agr icultural by-products,
such as chlorinated hydrocarbons and manure, enter the surface and the
underground water supply thr ough runoff and seepage. Highway drainage and storm
sewer runoff also contribute nutrients and road salts to the surface waters
which can enter the groundwater of Brown County  Nelson and Fassbender, 1972!.



succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.
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LONG TA!L POINT WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 270-273

The Long Tail Point Wetland Complex, comprised of Long Tail Point Wetlands
¹I and ¹2 and Dead Horse Bay Wet'lands ¹8 and ¹9, is located on the west side of
Green Bay in Brown County, Wisconsin. The mouth of the Suamico River lies to
the north of the wetlands, and the mouth of Duck Creek 11es approximately four
mi 1 es to the south. The Sens1ba Wi 1 dl if e Area, whi ch is managed by the
Wisconsin Department of Natural Resources, 1s located 0.5 mile north of the
complex. A11 of the wetlands are situated adjacent to the Green Bay shoreline.
Dead Horse Bay Wetlands ¹8 and ¹9 lie 2.0 miles southeast of the town of
Suamico, Wisconsin, while I.ong Tail Point Wetlands ¹1 and ¹2 11e 2.5 and 4.0
miles, respectively, to the southeast of Suami co.

Long Tail Point Wetlands ¹1 and ¹2 are on a low sand sp1t extending 3.5
miles southeast into Green Bay. In times of low water levels, this sand spit
forms a peninsula; however, the area is presently a series of small islands
because of high water levels and severe eros1on during recent years  Scharf et
al., 1977!. This area was once a federal refuge but is now a Wisconsin State
Wildlife Area. Dead Horse Bay Wetland ¹8 lies within Green Bay at the base of
Dead Horse Bay. Dead Horse Bay Wetland ¹9 is a low, non-wooded, Lacustrine
System. The rema1nder of the wetlands 1n the complex are low, non-wooded,
littoral Lacustr~ ne wetlands  U.S.G.S. quadrangle maps, Green Bay East,
Wisconsin, 1971; Green Bay West, Wisconsin, l971!.

The wetlands in the Long Tail Point Wetland Complex have very slight
relief. All wetland elevati ons are less than 585 feet above sea level, which is
only 5 feet. above the approximate mean elevation of I ake Michigan. The complex
is located in the northern portion of the Green Bay-Lake W1nnebago-Rock River
Lowland; topography at higher elevat1ons in this region is generally rolling.
The shorel1ne along this portion of Green Bay is flat, low, sandy, and poorly
drained. Fluct,uati ons in the level of Green Bay-Lake Michigan considerably
alter the size of the wetlands in the area  Harris et al., 1977!. The Great
Lakes Basin Commission �975! describes this portion of the Green Bay shoreline
as an erodible low pla1n. The littoral zone lakeward of the shorel1ne is
generally flat and sloped, with shallow depths. Substantial portions of sandy
beach are exposed during periods of low water levels  Wisconsin Bureau of Water
and Shoreland Management, 1973!.

Surfici al Geolo

The surficial geology of Dead Horse Bay Wetlands ¹8 and ¹9 and Long Tail
Point Wetlands ¹1 and ¹2 is characterized by glaciolacustri ne deposits of sand,
silt, and clay. These lake sediments include assoc1ated deltas, sand dunes, and
organic deposits  Hadley and Pelham, 1976!. Continuous sand sp1ts are located
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on the bed of Green Bay from Long Tail Point to Point au Sable  Wisconsin Bureau
of Water and Shoreland Management, 1973!.

Soil s

There are two types of so11 present in the Long Ta11 Point Wetland Complex,
Markey muck and Roscorrrnon loamy fine sand. Markey muck consists of moderately
deep, very poorly drained organic soils, which formed in organic material
derived from decayed wetland sedges, grasses, and reeds. Mar key muck is found
in shallow glacial lake basins and depressions on stream valleys. Roscorenon
loamy fine sand is a deep, poorly drained soil, comprised of black muck on the
surface and black loamy fine sand underneath. Roscommon loamy fine sand has low
natural fertility and a h1gh amount of organic material. This soil 1s found in
depressions on sandy lacustrine and outwash plains  Link et al., 1974!.

Dead Horse Bay Wetland f8 is submer ged and thus no soil mapping has been
done. The soil type in Dead Horse Bay Wetland P9 is Markey muck, wh1ch is also
found on the Dead Horse Bay side of Long Tail Point Wetland kl and is more
extensive than Roscommon loamy f1ne sand, found on the Green Bay s1de of the
wetland. The soil type in Long Tail Po1nt Wetland 82 is mostly Markey muck,
with some Roscommon loamy fine sand found on the Green Bay side of the wetland
 Link et al., 1974!. Long Tail Point was formed by materials and sediments
carried into Green Bay by the two Suamico Rivers  Dundas, 1968!.

~Hydro l~o

There are no streams flowing through the wetlands of the Long Tail Point
Wetland Complex. Dead Horse Bay Wetland 88 is submer ged in Dead Horse Bay.
Dead Horse Bay Wetland t9 is adjacent to the bay, as are Long Tail Point
Wetlands Pl and k2  U.S.G.S. quadrangle maps, Green Bay East, Wisconsin, 1971;
Green Bay West, Wisconsin, 1971!. High water levels of recent years have
transformed Long Tail Point into a series of small islands. Parts of the
peninsula have been extensively eroded and are submerged, making accessibility
difficult  Green Bay-Brown County Planning Commission, 1976!.

The western shore of Green Bay is subject to irregular water level
fluctuations caused by seiches. These fluctuations are large enough to have an
impact on the wetlands in the Long Tail Point Wetland Complex, especially on
Dead Horse Bay Wetland f8, which is submerged. The water level changes in Green
Bay have been known to aIter the size of the wetlands along the western shore,
including those in the Long Tail Po1nt Wetland Complex, to one-third normal size
during hi gh water periods. This seiche activity 1nfluences the type of
vegetation as well as wildlife habitat.

The wetlands along the western shore of Green Bay are considered to be
"pulse stable" systems; thus, periodic, short- and long-term changes in lake
level may be important to the maintenance and productivity of the wetland
ecosystem  Harr is et al., 1977!. The current high water levels have reduced the
general quality of the wetlands  Bertrand et al., 1976!.

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutr1ent
enrichment are si gnif1cant water quality problems. Chlorinated hydrocarbons
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and polychlorinated biphenyls ar e found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. The Fox River is an important determinant of water
quality in Green Bay. Strong northerly winds and changes in barometric pressure
help cause the water levels in Green Bay to fluctuate. These fluctuations and
resulting changes in the Fox River cause nutrient-and silt-laden water to
inundate the wetlands in the Long Tail Point Wetland Complex  U.S. Army Corps of
Engineers, Chicago District, 1976!.

Table 11-23. Water guality Data for Dead Horse Bay

isso ve

oxygen
 m /1

N1trogen
 m /1!

Phosphorus
 m /1!

Temperature
'c!Date

0. 300
0.600

0.080
0.076

11.3
10.2

5/22/74
9/ 4/74

16.0
19.0

Patterson et al. �975!

Groundwater levels 1n the wetlands are either at or near the surface  Green
Bay-Brown County Planning Commission, 1976 !. The 11terature search provided no
site-specific data pertaining to groundwater drainage patterns and runoff,
depth, or seasonal changes in Dead Horse Bay Wetlands ¹8 and ¹9 and Long Tail
Point Wetlands ¹1 and ¹2.

Climate

The closest weather station providing climatic data for the Long Tail Point
Wetland Complex is located at Green Bay Airport, Wisconsin. In 1975, the
average monthly temperature was 44.2 F, the average daily 1ow for January was
12.2 F and the average daily high in July was 82.4 F. The average annual
precipitation is 27.01 inches, with a mean monthly precipitation of 1.09 inches
in January and 3.09 inches in July based on the normal period from 1941-1970.
The growiIig season is approximately f1ve months long, with the last ki111ng
frost �8 F! in 1975 occurr1ng on April 21 and the first ki111ng frost on
October 2  National Ocean1c and Atmospheric Administration, 1975!.

-961-

The poor quality of the water 1n lower Green Bay is demonstrated by the
fact that extensive beds of wild celery once grew in Dead Horse Bay but have now
been d1minished by erosion of the so11 from dredging activ1ty  Dundas, 1968!.
Streams and groundwater provide high quality water compared to the present bad
quality of Green Bay. Water quality data from Dead Horse Bay are presented in
Table 22-23. These data. may reflect condit1ons in Long Tail Point Wetlands ¹1
and ¹2 and Dead Horse Bay Wetlands ¹8 and ¹9. Additional water quality data for
Green Bay are available in Patterson et al. �975!.



S ecial Features

No natural special features are found 1n the vicinity of the Long Tail
Point Wetland Complex  U.S.G.S. quadrangle maps, Green Bay West, Wisconsin,
1971, and Green Bay East, Wisconsin, 197l; Wisconsin Coastal Zone Management
Development Program aerial photograph, 1975!.

LM 270-273BIOTIC SETTING

Howlett �974! provides an analysis of the vegetation of West Green Bay
from the mouth of the Fox River to Peshtigo Point.

The literature search yielded no s1te-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation 1n the four wetlands comprising
the Long Tail Point Wetland Complex.

Fish

Invertebrates

Howm1ller et al. �970, 1971! provide information on seasonal distribution
and density of the ol1gochaete fauna and the associ ated benthos of' southern
Green Bay. The specfes of oligochaetes collected 1n the bay are presented in
Appendix B-3. These organ1sms probably occurred in the Lang Tail Point Wetland
Complex owing to its location contiguous to the bay.

General information on the invertebrates of Green Bay may be found 1n The
Wiscons~n State Corenittee on Water Pollution �939!, Surber et al. �952!,
Balch et al. �956!, and Howmiller et al. �970, 1971!. However, the literature
search produced no site-specific data pertaining to seasonal distribution,
density and productivity, major food sources, or relat1onship ta water levels of
the invertebrates present in the four wetlands comprising the Long Tail Point
Wetland Complex'

Re tiles and Am hibi ans

Appendix C-ll contains general i nformation on reptiles and amphibi ans of
Lake Section 11, but care should be exercised fn the interpretation of the
relevance of these studies to the Long Tail Point Wetland Complex. The
literature search yielded no site-specific information pertaining to major
species, seasonal distr1buti on and abundance, density, recreational and
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A search of the literature provided no site-specific information
pertaining to major species, spec1es composition, spawning and hatching areas,
seasonal locations and abundance, lffe histories, recreational and commercial
use, or food sources of the fish populat1ons in the Long Tail Point Wetland
Complex.



commercial use, life histories, major tood sources, or relationship to water
levels of the repti1es and amphibians in these wetlands.

Avif auna

The Wisconsin Oepartment of Natural Resources, in its fish and wildlife
study of the coasta't zone, designated all of the Long Tail Point Wetland Complex
as Class I wildlife habitat, "most desirable" for shore b~rds and gulls and
terns  Thompson et al., 1976!. High water in the early 1970's transformed the
area from a peninsula to a series of small is1ands; related changes have taken
place in the vegetationa In view of this situation, much information gathered
prior to the high water may have only historical relevance. For example, a
large cattail marsh existed in Dead Horse Bay Wetland $1  LM 262! until 1973,
when it was destroyed by high water. This wetland supported a large colony
�75-200 pairs! of Forster's terns  Sterna forsteri!, which are currently under
consideration for state endangered status uhune, wisconsin Department of
Natural Resources, Endangered Species Commmittee, gersonal conssunication!,
black terns  Chlidonias ni ra!, and numerous nesting green herons Butorides
striatus!; two pairs o itt e gulls  Lares minutus! nested in the te~rn co ony
in T9,1ir [scharf et al. 1977!. The gorster's terns subsequent'ly moved three
miles south to the diked dredge-spoils disposal site in Atkinson Marsh  Arbib,
1975!, which is rapidly being filled.

Scharf et al. �977! have recently studied the avifauna of Long Tail Point
Wetland 81 and state that although six species of ducks formerly nested there,
only the mallard  Anas lat rh nchos! and gadwall ducks  A. stre era! currently
do so. A gull co1ony exists on a .9 acr e island within this wet and, and in
ldll I fh fgg» 2.~! d1hf f fg-lllld
gulls  Larus delawarensis! were observed nesting. A few herring gulls have
always nested here, but the ring-billed gull is a recent addition. Scharf et
al. predict that this gull colony will grow until water levels decline and the
island becomes re-attached to the rest of the peninsula. Numerous nonbreeding
gulls and terns also use this area for resting and feeding. On June 6, 1976, 185
herr i ng gul 1 s, 410 ring-bi 1 1 ed gul 1 s, 15 Bonaparte ' s gu1 1 s  L grus
h'1 del hia!, 5 Caspian terns  Sterna cas ia!, and 9 Farster's terns were

obse . he black-crowned night heron N. n cticorax! has nested in Long Tail
Point Wetland II	 since at least 1940. This popu ation is presently decreasing,
probably because of a great increase in human disturbance. !n 1976, a colony of
30 to 40 pai rs existed in about 1.9 acres of flooded willows.

The Long Tail Point Wetland Complex is an important migratory focal point
that is heavily used by waterfowl and shorebirds, particular ly during fall
migration  Tessene 1976!. The habitat between the mouth of Duck Creek and the
Long Tail Poi nt Wetland Complex is an important resting area for whistling swans
 Olor columbi anus! during mi gration. Peak numbers usually occur between late
1 g~d- Il, h I ld,ddll d; 1 I
lower in the fall. Migrant numbers have diminished in recent years as more
swans utilize seasonally flooded fields in Brown and adjacent counties  Tessen,
1976!. This reduction in swan flocks may result from vegetational changes
occurring in Green Bay  Wallace, 1977!.
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Appendices D-23 to D-28 contain additional information on wetland b1rds.
General stud1es on Lake Secti on 11 related to the Long Tail Point Wetland
Complex are included, but care should be exercised in the interpretation of the
relevance of these studies to these wetlands.

The literature search provided no site-specific ~nformation pertaining to
productivity, recreational and comercial use, health, 11fe h1stories, or major
food sources of the birds utilizing the wetlands of the Long Tail Po~nt Wetland
Compl ex.

Marrlial s

A comprehensive discussion of the Green Bay watershed  Bertrand et al.,
1976! provides some general information which may be useful in character1zing
the wetlands of the western shore of Green Bay. This area provides h1gh quality
wild11fe habitat. Muskrat  Ondatra zibeth1cus! and mink  Mustela vison! are
coamon in most wetlands. Trapping of beaver Castor canadens~is, muskrat, mink,
and river otter  Lutra canadens1s! is an important activity in the wetlands
inhabited by these species.

The literature search provided no other s1te-specific data pertaining to
major species, seasonal distribution and abundance, density and productivity,
recreat1onal use, life histor1es, food sources, or relationship to water levels
of the marrrrrals inhabiting the four wetlands compr1sing the Long Tail Point
Wetland Complex.

Endan ered S ecies

The double-crested cormorant  Phalacrocorax auritus!, endangered in
d 11th ~di t « f«l d

compl ex si nce 1974  Schar f et al., 1977! . The peregrine f al con  F a 1 co
h I ld 1 tdtl t ~t d th 1

an ion haliaetus!, all endangered in Wisconsin, are occasionally observed in
the vicinity. The bald eagle and osprey historically nested along Green Bay but
no longer do  Dundas, 1968!.

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wildlife Service, 1977; H1ne et
al., 1975! were documented 1n the Long Tail Point Wetland Complex by the
li terature sear ch.

Health

Site-specific information indicates that the environmental quality of the
Long Tail Point Wetland Complex is good. Previous stud1es show that the
wetlands were well used by avifauna, but recent high water may have had some
effect on the health of the wetlands. The Wisconsin Oepartment of Natural
Resources has designated all four of the wetlands in the complex as Class I
wi1 dl1fe habitat.
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The Long Tail Po1nt Wetland Complex is located in Suamico Township of Brown
County, Wisconsin. The county has a moderate population dens1ty of 302 persons
per square mile. Both the county and the township experienced a rapid rate of
population growth between 1970 and 1975. Project1ons for 1990 indicate that
rapid population growth is expected to continue in Brown County.

Table 11-24. Population Data for the Vicinity of the Long Tail Point
Wetland Complex

Estimated

1970-1975

Estimated
Popu 1 at i on

1975

projected
Popul at>ton

1990

212,1507.1
25.6

169,467
3,555

Brown County
Suamico Township

b U.S. Bureau of the Census �977!
Misconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within the wetlands of this complex is rural open space, as is the
land use in the surrounding area on Long Tail Point. The dredged channel of the
Green Bay Harbor federal navigation project lies to the east of the wetlands.
An abandoned lighthouse is located to the north of Long Tail Point Wetland ¹2.
Barrow pits lie to the southwest of these wetlands and dumping grounds are
located within Green Bay south of the wetlands  U.S.G.S. quadrangle maps, Green
Bay West, Wisconsin, 1971, and Green Bay East, Wisconsin, 1971; Wisconsin
Coastal Zone Management Development Program aerial photograph, 1975!.

The location of Long Tail Point Wetlands ¹1 and ¹2 within a state
controlled wildlife area suggests that the wetlands will be subject to minimal
development pressures in the future. Dead Horse Bay Wetland ¹8 is located
offshore, within the public domain. Assuming no plans for dredging of the
wetland are forthcoming, the development pressures for Dead Horse Bay Wetland ¹8
can be viewed as low. Dead Horse Bay Metland ¹9 is located within an area
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Long Ta11 Point was proposed in 1968 by the Department of the Interior as a
Nat1onal Wildlife Refuge, but the proposal was never adopted. The area is
presently utilized as a state-owned wildlife area  U.S. Army Corps of Engineers,
1976!. Long Tail Point Wetlands ¹1 and ¹2 fall with1n this wildlife area. Dead
Horse Bay Wetland ¹8 is under public ownersh1p due to its location within the
bay. Dead Horse Bay Wetland ¹9 is privately awned.



desi gn ated for an env ironmental objective   Brown County Regional P 1 ani ng
Commission 1967!. Assuming the pr esent arrangements rema1n unchanged, Dead
Horse Bay Wetland ¹9 can be viewed as having low development pressures.

Recreation

Long Tail Point Wetlands ¹1 and ¹2 lie within the 103-acre Long Tail Point
Wildlife Area, and the 551-acre Sensiba Wildlife Area is located just north of
the Suam1co River, across the river from Dead Horse Bay Wetland ¹9. The
wildlife areas on the western shore of Green Bay are used for a multiplic1ty af
recreational uses of which the most s1gnificant is hunting, but the areas also
receive use from sport and ccmmercial fishing and trapping. In the summer the
areas receive boating use with some large craft, while in the winter
snowmobiling and cross-country skiing are popular  Green Bay-Brown County
Planning Comm1ssion, 1977; Dan Olson, W1sconsin Department of Natural
Resources ls,ersona1 cotnnunfcatSon!.

Mineral Ener and Forest Resources

The area in which the wetlands are situated is underlain by Trenton-Galena
limestone  Hotchkiss and Ste1dtmann, 1914!, but there are no active limestone
operations in close proximity to the wetlands  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!.

There are no significant forest resources present in Dead Horse Bay
Wetlands ¹8 and ¹9 and Long Tail Point Wetlands ¹1 and ¹2  U.S.G.S. quadrangle
maps, Green Bay East, Wisconsin, 1971; Green Bay West, Wisconsin, 1971!, nor are
there any known oil, gas, or coal resources present in these wetlands.

Public Ut11it1es and Fac1lities

There are no public utilities within 0.5 mile of Dead Horse Bay Wetland ¹8
 U.S.G.S. quadrangle map, Green Bay West, W1sconsin 1971!; Dead Horse Bay
Wetland ¹9  U.S.G.S. quadrangle maps, Green Bay West, Wisconsin, 1971; Green Bay
East, Wisconsin, 1971!; or Long Tail Point Wetlands ¹1 and ¹2  USGS.
quadrangle map, Green Bay East, Wisconsin, 1971!.

Pollution Sources

There are no NPDES permit holders adjacent to the wetlands in the Long Tail
Point Wetland Complex  Wisconsin Industria'l Discharge Section, 1978!. Non-
po1nt sources of pollution in the area, including agricultural by-products
 e. g., chlorinated hydrocarbons and manure!, enter the surface and the
underground water supply through runoff and seepage. Highway drainage and storm
sewer runoff also contribute nutrients and road salts to the surface waters
which can enter the groundwater of Brown County  Nelson and Fassbender, 1972!.
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Historical and Archaeolo ical Features

A stone lighthouse, built in l848, sits on the southern tip of Long Tail
Point Peninsula near Long Tail Point Wetland ¹2  Wisconsin Historic
Preservation Division, 1978!. A campsite workshop is located on a low, sandy
strip of land extending into Green Bay from the west shore of the peninsula.
Information regarding research and discoveries of this area can be obtained from
the Wisconsin Historical Society  Wisconsin Historic Preservation Division,
1978!.

LM 270-273RESEARCH PROJECTS
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H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, ersonal conmunication! is undertaking a study of the

d f G . IR p p f I ' i id
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wetlands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.



LITTLE TAIL POINT WETLAND COMPLEX

LM 274-275PHYSIOGRAPHIC SETTING

The Little Tail Point Wetland Complex, compr1sed of Little Tail Point
Wetlands 41 and $2, is located on the west side of Green Bay in Brown County,
Wisconsin. Both of the wetlands ar e adjacent to the Green Bay shor eline,
approximately 3.5 m1les northeast of the town of Suamico, Wiscons1n. Little
Tail Point Wetland 81 occupies a low, non-wooded site on the mainland, south of
the point at which Little Tail Point joins the ma1nland. Little Tail Point
Wetland 42 lies on Little Tail Point, a low, wooded, sand and gr avel bar
extending into Green Bay  Scharf et al., 1977!. Both wetlands are Lacustrine
Systems  U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954!.

Little Tail Point Wetlands tl and f2 have very sl1ght relief; all wetland
elevations are less than 585 feet above sea level � feet above the approximate
mean elevation of Lake Michigan!. The wetlands are situated in the northern
porti on of the Green Bay-Lake W1nnebago-Rock River Lowland; the topography at
higher elevat1ons in this region is generally rolling. The shoreline along th1s
port1on of Green Bay is flat, low, sandy, and poorly drained. Fluctuations in
the level of Green Bay-Lake Michigan considerably alter the s1ze of the wetlands
in the area  Harris et al., 1977!. The Great Lakes Basin Commission �975!
describes th1s portion of the Green Bay shoreline as an erodible low plain. The
littoral zone lakeward of the shoreline is generally flat and sloped, with
shallow depths. Substantial portions of sandy beach are exposed during periods
of low water levels  Wisconsin Bureau of Water and Shoreland Management, 1973!.

Surficial Geolo

The surficial geology of Little Tail Point Wetlands Pl and 42 is
char acterized by glaciolacustr inc deposits of sand, silt, and clay. These lake
sediments include associated deltas, sand dunes, and organic deposits  Hadley
and Pelham, 1976!.

Soils

There are three types of soil present in the Little Tail Point Wetland
Complex: Narkey muck, Rosconmon loamy fine sand, and Tedrow loamy fine sand.
Markey muck consists of moderately deep, very poorly drained organic soils,
whi ch formed 1n organic material derived from decayed wetland sedges, grasses,
and reeds. Narkey muck is found in shallow glacial lake bas1ns and depressions
on stream valleys. Roscormon loamy fine sand has low natural fertility and a
high amount of organic materi al. This so11 is found in depressions on sandy
lacustrine and outwash plains. Tedrow loamy fine sand is a deep, somewhat
poorly drained soil with a surface layer of dark-brown loamy fine sand underlain
with mottled grayish-brown loamy fine sand. Tedrow loamy fine sand formed in
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deep sands; 1t has low natural fertility and little organic matter. It is found
on lacustr1ne or outwash plains  L1nk et al., 1.974!.

The northern part of Little Tail Point Wetland ¹1 has Roscommon loamy fine
sand and the southern part has Narkey muck soil. Narkey muck is found on the
western part of Little Tail Point Wetland ¹2; Roscommon loamy f1ne sand is found
on the Green Hay side of the wetland, along with small pockets of Tedrow loamy
fine sand  Link et al., 1974!. Little Tail Point was formed by materials and
sed1ments carried into Green Bay by the two Suamico Rivers  Oundas, 1968!.

«Midro~lo g

There are no streams or rivers flowing through Little Tail Po1nt Wetlands
¹1 and ¹2. Little Tail Point Wetland ¹1 is adjacent to Green Hay, and Little
Tail Point Wetland ¹2 is on a sand and gravel spit in Green Bay  U.S.G.S.
quadrangle map, New Fr anken, W1scons1n, 1954!.

The western shore of Gr een Hay i s subject to ir regul ar water 1 eve 1
fluctuations caused by seiches ~ These fluctuations are large enough to have an
impact on Little Tail Point. Wetlands ¹1 and ¹2. The wetlands have a maximum
elevation of five feet above lake level so a fluctuation of several inches 1n
the water level can drastically change the amount of' wetland that is submerged.
The water level fluctuations in Green Hay have been known to reduce wetlands
along the western shore, including L1ttle Tail Point Wet1ands ¹1 and ¹2, to one-
th1rd normal size during high water periods. This seiche act1vity influences
the type of vegetation as well as wildlife habitat.

The wet1ands along the western shore of Green Bay are considered to be
"pulse stable" systems; thus, periodic, short- and 'long-term changes in lake
level may be important to the ma1ntenance and productivity of the wetland
ecosystem. Seiche act1vity in Little Tail Point Wetlands ¹1 and ¹2 acts as a
catalyst for nutr1ent exchange between the wetlands and Green Bay  Harris et
al., 1977!. The current high water levels have reduced the general quality of
the wetlands  Bertrand et a1., 1976!.

Lower Green Bay is heavily polluted; d1ssolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. The Fox River is an 1mportant determi nant of water
quality in Green Bay. Strong northerly winds and changes in barometric pressure
help cause the water levels in Green Bay to fluctuate; these fluctuations and
resultant changes in the Fox River cause nutrient-and silt-laden water to
1nundate Little Tail Point Wetlands ¹1 and ¹2  U.S. Army Corps of Eng1neers,
Chicago Oistrict, l976!. Streams and groundwater provide high quality water
compared to the present 1ow quality of Green Bay  Oundas, 1968!. Water qual1ty
data from samples collected near Little Tail Point are presented in Table 11-25.
These data may reflect cond1tions 1n the wetlands, especi ally during high water
periods. Additional water quality data for Green Bay ar'e available in Patterson
et al. �975!.
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Table 11-25. Mater guality Data for Green Bay Samp1ed Near
Little Tail Point

Dissolved

oxygen
 m»!

Phosphorus
m /1!

Nitrogen
 m /1!

Temperature
 C!Date

0. 4009/18/73
6/ 3/74
9/ 4/74

0.040

10.8
9.1

13.0
18.0

a Patterson et al. �975!

The groundwater levels in the wetlands are at or near the surface  Green
Bay-Brown County Planning Cemission, 1976!. The literature search provided no
site-specific data pertaining to groundwater drainage patterns and runoff,
depth, or seasonal changes in Litt1e Tail Point Wetlands Pl and f2.

Climate

No natural special features are found in the vicinity of the Little Tail
Point Wetland Complex  U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954;
Wisconsin Coastal Zone management Development Program aerial photograph, 1975!.

LH 274-275BIOTIC SETTING

Howlett �974! provides a general analysis of the vegetation of western
Green Bay fram the mouth of the Fox River to Peshtigo Point. However, the
literature search yielded no site-specific information pertaining to major
species composition and distribution, density and productivity, or relationship
to water levels of the vegetation of Little Tail Point Wetlands gl and t2.
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The closest weather station providing climatic data for the Little Tail
Point Wetland Complex is located at, Green Bay Airport, Wisconsin. In 1975, the
average monthly temperature was 44.2 F, the average daily low for January was
12.2 F and the average dai'Iy high in July was 82.4 F. The average annual
precipitati on is 27 .01 inches, with a mean monthly precipitation of 1.09 inches
in January and 3.09 inches in July based on the normal period from 1941-1970.
The growiIIg season is approximately five months long, with the last killing
frost �8 F! in 1975 occurring on April 21 and the first killing frost on
October 2  National Oceanic and Atmospheric Administration, 1975!.



Fish

A search of the literature provided no s1te-specif1c information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life h1stories, recreational and commercial
use, or food sources of the fish populations in Little Tail Point Wetlands ¹1
and ¹2.

Invertebrates

The 11terature search produced no site-specific data pertain1ng to species
composition, seasonal d1stribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present 1n
Little Tail Point Wetlands fl and ¹2.

Re tiles and Am hibi ans

Judging from the presence of small, quiet, open and duckweed-covered water
areas, as we] 1 as wet meadows, 1n Little Tail Point Wetland ¹2   Indiana
University, Environmenta] Systems Application Center aerial reconna1ssance,
1978!, one can predict the presence of the American toad  Bufo amerfcanus!,
northern leopard frog  Rang 1 iens!, snapping turt1e  Chel dra ser entina!,
painted turtle  Ch  sem s p cta, 5 ending's turtle  Em oi ea b an sn i t and

1 k

Appendix C-11 contains general 1nformat1on on reptiles and amphibians of
Lake Section ll, but care should be exercised in the interpretat1on of the
relevance of these studies to L1ttle Tail Point Wetlands $1 and 0'2.

The 11terature search yielded no site-specific information pertain1ng to
major species, seasonal distribut1on and abundance, density, recreational and
commercial use, life histories, major food sources, or re]ationship to water
levels of the reptiles and amphibians in these wetlands.

Avi f auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
study of the coastal zone, designated L1ttle Tail Point Wetlands 81 and $2 as
Class I wildlife habitat, "most desirable" for songbirds, waterfowl, and gulls
and terns  Thompson et al., 1976!.

 h ~ 11 d   ~ll, »  . b  I, bl -lgd
teal  A. discors!, green-winged teal  A. crecca!, wood duck Aix s onsa!, and
gadwalT ~nas s re era! probably nest in ~ittle Tail Point i!et!an 2. The
American coot � ~ ice americana!, comson gallinule  Gallinule chl orb us!, black
tern  Chlidonias ni ra~yell w ohe -dae dblackbird  X. xanthoce halos, and red-

gd~bkbid 11 h 1   1 « 1 dd
wetland. Scharf et a . 9 report 7 to 10 pairs of nesting green herons
 Butorides stri atus! and a Forster's tern  Sterna fosteri! colony �03 nests;
2TO to 250 ~b rds in the wetland. A small c~oony of~orster's terna, a species
that is being considered for endangered status in Wiscons1n  Hine, Wisconsin
Endangered Species Committee, personal communication!, has existed on the west
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side of this point since 1968. In 1976, the population greatly increased due to
the influx of d1splaced birds from Sens1ba Wildlife Area and Long Tai1 Point
where high water had destroyed suitable nesting substrate  Scharf et al., 1977!.
The herring gull  Larus ar entatus!, ring-billed gull  L. delawarens1s!, and
PP'PtttL.~P1dPLgTtttt 1 trodi d
r esting.

L1ttle Tail Point is an important focal point for migrating waterfowl,
shore b~rds, and gulls and terns on Green Bay, particularly dur ing the fall
 Scharf et al., 1977!. The Canada goose  Branta canadensis!, northern shove1er

d I . t. d g~y ~l
have been reported in LittTe ~Tai point Wetland g2 during migration.

The literature search prov1ded no site-spec1fic information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, 11fe histories, relationship to water levels, or major food sources of
the b1rds utilizing the Little Tail Point Wetland Complex.

Marmoal s

The two wetl ands of the Little Tail Point Wetland Complex have been
classified as "most desirable" hab1tat for furbearers  Thompson et al., 1976;
Wisconsin Department of Natural Resources, open file report!.

A comprehens1ve discussion of the Green Bay watershed  Bertrand et al.,
1976! provides some general information wh1ch may be useful in characterizing
the wetlands of the western shore of Green Bay. Th1s area prov1des high quality
w1ld11fe habitat. Muskrat  Ondatra zibethicus! and mink  Mustela vison! are

tt d . T ~it~t
and river otter  Lutra canadensis! is an 1mportant activity in the wetlands
inhabited by these species.

The literature search provided no other site-specific data perta1ning to
major species, seasonal distribution and abundance, density and productiv1ty,
recreational use, life histories, food sources, or relationship to water leve1s
of the mammals inhabit1ng the two wetlands comprising the Little Tail Point
Met 1 and Comp 1 ex.

Endan ered S eci es

The peregrine falcon  Falco ere rinus!, the bald eagle  Hal1aeetus
Pt t,t fd 1, t

endangered in Wisconsin, are occasionally observed in southern Green Bay,
especially during migration. The bald eag1e and osprey historically nested
along the western shore of Green Bay but no longer do  Oundas, 1968!. The
double-crested cormorant  Phalacrocorax auritus!, endangered in Wisconsin,
nests on isi ands in the bay. However no oat,oer piants or animals appearing on
the federal or state lists of endangered or threatened species  U.S. Fish and
Wildlife Service, 1977; Hine et al., 1975! were documented in the Long Tail
Point Wetland Complex by the literature search.
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Health

LM 274-275CULTURAL SETTING

Little Tail Point Wetlands ¹1 and ¹2 are located in Suamico Township of
Brown County, Wisconsin. The county has a moderate population density of 302
persons per square mile. Both the county and the township experienced a rapid
rate of population growth between 1970 and 1975. Projections for 1990 indicate
that rapid population growth is expected to continue in Brown County.

Table 11-26. Population Data for the Vicinity of Little Tail Point
Wetlands ¹1 and ¹2

Estimated
Population

1975

Estimated Projected
P opu1 a<i on

1970-1975 1990

169,467
3,555

7.1
25.6

212,150Brown County
Suamico Township

b U.S. Bureau of the Census �977!
Wi sconsi n, State Hur eau of Program Management �975 !

Land Use and Ownershi

Land use within Little Tail Point Wetlands ¹1 and ¹2 is rural open space,
while the surrounding area is characterized primar ily by agricultural open
space uses with occasional rural residences. An area south of Little Tail Point
Wetland ¹1 has been filled and a boat dock has been built there. The dredged
channel of the Green Hay Harbor federal navigation project lies to the east of
Little Tail Point Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, New Franken,
Wisconsin, 1954; Wisconsin Coastal Zone Management Development Program aerial
photograph, 1975!. The wetlands are under private ownership  Artcraft Company,
1978! .

Little Tail Point Wetland ¹1 is planned for use as a conservation area,
while Little Tail Point Wetland ¹2 is situated within an area planned for
agricultural and non-urban residential use  Regional Planning Commission of
Brown County, 1967!. Little Tail Point Wetland ¹1 may be subject to moderate
development pressures, if these plans are realized.
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The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I wildlife habitat.



Recreation

There are no known state or federal recreational facilities in the vicinity
of Little Ta11 Point Wetlands tl and $2.

Nineral Ener and Forest Resour ces

The area in wh1ch L1ttle Tail Point Wetlands fl and $2 are located is
underlain by Trenton-Galena limestone  Hotchkiss and Steidtmann, 1914!, but
there are no active limestone operations in close proximity to these wetlands
 Ostrom, 1970!.

A band of c1ean, abundant, and well-sorted sand about thr ee or four miles
wide and over 40 miles long extends along the western shore of Green Say.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!.

There are no significant forest resources present in Little Tail Point
Wetlands $1 and f2  U.S.G.S. quadrangle map, New Franken, Wiscons1n, 1954;
Indiana University, Environmental Systems App11cation Center aerial
reconnaissance, 1978!, nor are there any known oil, gas, or coal resources.

Public Ut11ities and Faci11ti es

Ther e are no public utilities within 0.5 mile of Little Tai'1 Point Wetlands
41 and f2  U.S.G.S. quadrangle map, New Fr anken, Wisconsin 1954!. The area
north of the wetlands, however, is owned by the Wisconsin Public Service
Corporation. A nuclear power plant 1s pr oposed to be built at the site  Scharf
et al., 1977!.

Pol luti on Sources

There are no NPOES permit holders adjacent to Little Tail Point Wetlands tl
and P2  Wisconsin Industrial Discharge Section, 1978!. Non-point sources of
pollution in the ar ea, including agricultural by-products  e.g., chlorinated
hydrocarbons and manure!, enter the surface and the underground water supply
through runoff and seepage. Hi ghway drainage and storm sewer runof f al so
contribute nutrients and road salts to the surface waters which can enter the
groundwater of Brown County  Nelson and Fassbender, 1972!.

Historical and Archaeolo 1cal Features

No known historical sites exist within 500 feet of Little Ta11 Point
Wetlands $1 and $2  Wisconsin Historic Preservation Division, 1978!, but the
Wiscons1n Inventory of Archaeology lists one archaeological site  BR 4175! 1n
the Little Tail Penirtsula. Information regarding the field f1nd1ngs for this
site can be obtained from the W1sconsin Historical Society  Wisconsin Historic
Preservat1on Division, 1978!.
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H. J. Harris  University of Wisconsin Sea Grant College Program, Green 8ay
Subprogram Coordinator, ersonal communication! is undertaking a study of the

11 1 I 11 y.~tp «1 1 1 1
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of di ki ng coastal wet 1 ands, as we 1 1 as d ata on the natura 1
succession of coastal wetl ands relevant to the Dredged Material Research
Progra~ of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.



LITTLE SUAMICO TOWNSHIP WETLAND
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Little Suamico Township Wetland is located on the western side of Green Bay
in Qconto County, Wisconsin, 0.3. mile from the Green Bay shoreline and four
miles east of the community of Sobieski. This Palustrine wetland occupies a
low, partially wooded site between the mouths of Tibbet Creek and Little Suamico
River  U.S.G.S. quadrang1e map, New Franken, Wisconsin, 1954!.

Little Suamico Township Wetland has very slight relief; elevations in the
wetland are less than 585 feet. above sea level � feet above the approximate
mean elevation of Lake Michigan!. The wetland is located in the northern
portion of the Green Bay-Lake Winnebago-Rock River Lowland; the topography at
higher elevatians in this r egion is gener ally rolling. The shoreline along this
portion of Green Bay is flat, low, sandy, and poorly drained. Fluctuations in
the level of Green Bay-Lake Michigan considerably alter the size of the wetlands
in the area  Harris et al., 1977!. The Great Lakes Basin Commission �975!
describes this portion of the Green Bay shoreline as an erodible low plain. The
littoral zone lakeward of the shoreline is generally flat and sloped, with
shallow depths. Substantial portions of sandy beach are exposed during periods
of low water levels  Wisconsin Bureau of Water and Shoreland management, 1973!.

Surf i ci al Geol o

The surficial geology f' or Little Suamico Township Wetland is characterized
by glaciolacustrine deposits of sand, si1t, and clay. These lake sediments
include associated deltas, sand dunes, and organic deposits  Hadley and Pelham,
].976 ! .

Soils

~Hdro1 pi~

There are no streams f1owing through Little Suamico Township Wetland
 U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954!.

The western shore of Green Bay is subject to irregul ar water level
f1uctuations caused by seiches; these fluctuations are large enough to have an
impact on Little Svamico Township Wetland. Since the wetland has a maximum
elevation of five feet above lake level, a f1uctuation of several inches in the
water level can drastically change the amount, of wetland that is submerged. The
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The soil type for Little Suamico Township Wetland is Peat, a poor1y drained
soil consisting of organic material derived from sedges, reeds, woods, and
mos ses  Hole et a 1 ., 1968! .



water level f1uctuations in Green Bay have been known to reduce wetlands along
the western shore, including Litt1e Suamico Township Wetland, to one-third
normal size during high water periods. This seiche activity influences the type
of vegetation as we11 as wi1dlife habitat.

The wetlands along the western shore of Green Hay are considered to be
"pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem
 Harris et al., 1977!. The current high water levels have reduced the general
quality of these wetlands  Bertrand et al., 1976!.

The literature search provided no site-specific information pertaining to
groundwater drainage patterns and runoff, water quality, depth, or seasona1
changes in Little Suamico Township Wetland.

Table 11-27. Water guality Data for Green Bay Samp1ed Near
Little Tail Point

Disso ved

oxygen
 m /1

Nitrogen
m /1

Phosphorus
 m /1!

Temper atur e
  C!Date

0.034 0.60013.7
10.0

9/18/73
5/20/74

9.6

12.2

a Patterson et al. �975!

Climate

The closest weather station providing climatic data for Little Suamico
Township Wetland is 13cated in Oconto, Wisconsin. In 1975, the aver ape monthly
temperature was 43.4 F, the average daily low for January was 8.7 F and the
average daily high in July was 82.9 F. The average annual precipitation is
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Lower Green Hay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality prob1ems. Ch1or inated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. The Fox River is an important determinant of water
quality in Green Hay. Strong northerly winds and changes in barometric pr essure
help cause the water levels in Green Hay to fluctuate. These fluctuations and
resultant changes in the Fax River may cause nutrient-and silt-laden water to
inundate Little Suamico Township Wetland  U.S. Army Corps of Engineers, Chicago
District, 1976!. Streams and groundwater provide high qua1ity water compared to
the present low quality of Green Bay  Dundas, 1968!. Water quality data from
samples collected near Little Tail Point are presented in Table 11-27, and may
reflect conditions in Little Suamico Township Wetland, especially during high
water peri ods. Additional water quality data for Green Bay are available in
Patter son et al., �975!.



l ittle Suamico Township Wetland lies between the mouths of Tibbet Creek and
Little Suamico River. Abandoned meanders of the Suamico River are located
nearby  U. S.G. S. quadrangle map, New Franken, Wiscons1n, 1954; Wisconsin
Coastal Zone Management Oevelopment Program aerial photograph, 1975; Indiana
University, Environmental Systems Appli cati on Center aeri al reconnaissance,
1978!.

LM 276BIOTIC SETTING

Howlett �974! prov1des a general analys1s of the vegetation of western
Green Bay from the mouth of the Fox R~ver to Peshtigo Point. However, the
literature search yielded no site-specific i nformat1on pertaining to major
speci es compos1tion and distribution, density and productivity, or relationship
to water levels of the vegetation of Little Suamico Township Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Little Suamico Township Wetland.

Inver tebrate s

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productiv1ty,
food sources, or relationship to water levels of the invertebrates present in
Little Suam1co Township Wetland.

Re tiles and Am hibians

The American toad  Bufo americanus! has been collected from the general
y S u k.1%00.

Judging from the presence of a variety of suitable hab1tats  e. g., sma11,
qu~et, open and duckweed-covered water areas, wet meadows, and interspersed
s and r 1 dges ! as soc1ated with Litt 1 e Suami co Towns hi p Wet 1 and   Indi an a
Univers1ty, Environmental Systems Appl ~cat~on Center aer ial r econnaissance,
1978!, one can predict the presence of the American toad, northern leopard frog
tR er' !, pr' g I ICI 1 d ~il, i I
 ~Chr sem s !sicta!, Blanding's turtle ~Em doidea ~hiandfn i!, eastern garter
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28.78 1nches, with a mean monthly precipitation of 1.18 inches in January and
3.20 inches 1n July based on the normal period from 1941-1970m The growing
season is approximately five months long, with the last k111ing frost �8 F! in
1975 occurring on April 21 and the first ki111ng frost on October 2  National
Oceanic and Atmospheric Administration, 1975!.



s. sirta1i s!, norther n red-bel 1 1 ed snake  Storeri a o.
g  H d at Hi ~i dg

Appendix C-11 conta1ns general information on reptiles and amphibians of
Lake Section ll, but care should be exercised in the interpretation of the
relevance of' these studies to Little Suamico Township Wetland. The literature
search yi el ded no si te-speci f1c inf ormati on pertaining to maj or speci es,
seasonal distr1bution and abundance, density, recreational and conIt!ercial use,
life histories, major food sources, or relationship to water levels of the
reptiles and amphibians 1n this wetland.

Av if auna

The Wisconsin Department of Natural Resources, in its f1sh and wildlife
study of the coastal zone, designated Little Suam1co Township Wetland as Class I
wil dli fe hab1tat "mast desirable" for songb1rds, ruffed grouse  Bonasa
umbel lus!, waterfowl, and gulls and terna, and "desirab!e" for shore~b>r s
~Thompson et alt s 1976!.

Tessen �976! characterizes the area surrounding L1ttle Suamico Township
Wetland as having moderate numbers of passerine birds during spring migrat1on,
includ1ng warblers, sparrows, vireos, thrushes, flycatchers, and finches. The
autumn passerine m1gration is more diffuse and is frequently augmented by great
numbers and varieties of hawks. Append1ces D-23 to 0-28 contain additional
information on wetland birds. General studies on Lake Section 11 related to
Little Suamico Township Wetland are included, but care should be exercised in
the 1nterpretation of the relevance of these studies to this wetland. The
literature search provided no site-specific information perta1ning to seasonal
abundance, density and productivity, recreat1onal and coneercial use, health,
life histories, relationship to water levels, or major food sources of the birds
util~zing Little Suamico Township Wetland.

Mammals

Little Suam1co Township Wetland has been classified as "most desirable"
d tt � ldd tld tl ~lit t lt I

et al., 1976; Wisconsin Department of Natural Resources, open f1le report!.

A comprehens1ve d1scussian of the Green Bay watershed  8ertrand et al.,
1976! provides some general information which may be useful in characterizing
the wetl ands of the western shor e of Green Bay. This ar ea provides h1gh quality
wildlife habitat. Muskrat  Ondatra z1bethicus! and mink  Mustela vison! are
common in most wetlands. Trapping of beaver astor canadensis , muskrat, mink,
and river otter  Lutra canadensis! is an important activity 1n the wetlands
inhabited by these species.

The literature search provided no other site-specific data pertain1ng to
seasonal d1stributi on and abundance, density and productivity, recreati onal
use, life histories, food sources, or relationship ta water levels of the
mama 1 s inhabiting L i tt 1 e S uami co Townshi p Wet 1 and.
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 U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975; ! ndi ana University,
Environmental Systems App11cation Center aerial reconna1ssance, 1978!. The
wetland is under private ownership  Bay-Lake Reg1onal Plann1ng Comm1ssion,
ersonal cottNIunication!. The agricultural use of the area surrounding the

wet and suggests that the wetland may be subject to moderate development
pressures.

Recreati on

There are no known state or federal recreational facil1ties in the v1cinity
of Little Suamico Township Wetland.

Nineral Ener and Forest Resources

Little Suamico Township Wetland is situated in an area underlain by
Trenton-Galena limestone {Hotchkiss and Steidtmann, 1914!, but there are no
active limestone operations in close proximity to the wetland  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, 1t 1s accessible to hydrau1ic mining and could
be coeeercially exploited  Bertrand et al., 1976!. There are no known oil, gas,
or coal resources 1n the wetland.

Little Suam1co Township Wetland is partially wooded {U.S.G.S. quadrangle
map, New Franken, Wisconsin, 1954; Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!. It was not determined through
the literature search whether the wooded area is used for coneercial production.

Pub11c Uti 11ti es and Facilit1es

There are no public utilities within 0.5 mlle of Little Suam1co Township
Wetland  U.S.G.S. quadrangle map, New Franken, Wisconsin 1954!.

Po11ution Sources

There are no NPDES permit holders adjacent to Little Suamico Township
Wetland  Wisconsin Industrial Dischar ge Section, 1978!. No site-specific
information was located through the literature sear ch pertaining to non-point
sources of pollution.

Historical and Archaeolo 1cal Features

No known histor1cal sites exist w1thin 500 feet of L1ttle Suamico Township
Wetland  Wisconsin Historic Preser vation Divis~on, 1978!, but the Wisconsin
Inventory of Archaeology lists one archaeological site  OC f97! in the v1cinity
of Little Suamico Township Wetland. Information on the period identif1cat1on
and field findings for the site can be obtained from the Wisconsin Historical
Society {Wisconsin Historic Preservat1on Div1sion, 1978!.

-981-



RESEARCH PROJECTS LM 276

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, ersonal corenunication! is under taking a study of the
coastal wetlands of Green ay. ,he purpose of the project is to provide
information on the ecological dimensions of these coastal wet1ands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wetlands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.



MUD CREEK 'WETLAND

LM 277PHYSIOGRAPHIC SETTING

Mud Creek Wetland is located approximately 200 feet from the western shore
of Green Bay in Oconto County, Wiscons1n, 3.5 miles east of the community of
Sobieski Corners. Mud Creek Wetland is a Palustrine System and occupies a low,
non-wooded s1te appr oximately 0.5 mile north of the mouth of Tibbet Creek
 U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954!.

Mud Creek Wetland has very slight relief; elevations in the wetland are
less than 585 feet above sea level � feet above the approximate mean elevation
of Lake Michigan!. The wetland is located in the northern port1on of the Green
Bay-Lake Winnebago-Rock River lowland; topography at higher elevations in this
region is generally rolling. The shorel1ne along this portion of Green Bay is
flat, low, sandy, and poorly drained. Fluctuations in the level of Green Bay-
Lake Michigan cons1derably alter the size of the wetlands in the area  Harris et
al., 1977 !. The Great Lakes Basin Commission �975! describes this portion of
the Green Bay shoreline as an erodible low plain. The littoral zone lakeward of
the shoreline is generally flat and sloped, with shallow depths. Substantial
portions of sandy beach are exposed during periods of' low water levels
 Wisconsin Bureau of Water and Shoreland Management 1973!.

The surficial geology for Mud Creek Wetland is character1zed by
glaciolacustr1ne deposits of sand, silt, and clay. These lake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Mud Creek Wetland is Peat, which cons1sts of organic
material derived from sedges, reeds, woods, and mosses. This soil 1s poorly
drained and is generally found in level areas  Hole et al., 1968!.

~Hydro ~lo

It is not evident from the U.S.G.S. quadrangle map whether Mud Creek is
adjacent to Mud Creek Wetland or flows through it. There is no apparent
elevational change in Mud Creek as it flows towards Green Bay  U.S.G.S
quadrangle map, New Franken, Wiscons1n, 1954!.

The western shore of Green Bay is subject to irregular water level
fluctuations caused by seiches. These fluctuations are large enough to have an
impact on Mud Creek Wetland. S1nce the wetland has a maximum elevat1on of five
feet above lake level, a fluctuat1on of several inches in the water level can
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drastically change the amount of wetland that is either submerged or exposed.
The water level f'Iuctuations in Green Bay have been known to reduce wetlands
along the western shore to one-third normal size during high water periods.
This seiche activity influences the type of vegetation as we11 as wildlife
habitat.

The wet1ands along the western shore of Green Bay are considered to be
" pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem. The
current high water levels have reduced the general quality of these wetlands
 Bertrand et al., 1976!.

Water quality data sampled above Little Tail Point, presented in Table
11-29, may reflect conditions in Mud Creek Wetland, especially during high water
periods. Additional water quality data for Green Hay are available in Patterson
et al. �975!.

The literature search provided no site-specific information pertaining to
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Mud Creek Wetland.

Table 11-29. Water guality Data for Green Bay Sampled Above
Little Tail Pointa

Disso ved
oxygen
 m /1

Nitrogen
 m /1

Phosphorous
 m /1!

Temperature
 o Date

0.6000.03413.7
10.0

9.6
12.2

9/18/73
5/20/74

a Patterson et a'I. �975!
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Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. The Fox River is an important determinant of water
quality in Green Hay. Strong northerly winds and changes in barometric pressure
help cause the water levels in Green Bay to fluctuate. These fluctuations and
resultant changes in the Fox River may cause nutrient-and silt-laden water to
inundate Mud Creek Wetland  U.S. Army Corps of Engineers, Chicago District,
1976!. Streams and groundwater provide high quality water compared to the
present low quality of Green Hay  Dundas, 1968!.



Cl 1 mate

No natural special features are found in the vicinity of Mud Creek Wetland
 U.S.G.S. quadrangle map, New Franken, Wisconsin, 1954; Wisconsin Coastal Zone
Management Development Program aerial photograph, 1975!.
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Mowlett �974! provides a general analysis of the vegetation of western
Green Bay from the mouth of the Fox River to Peshtigo Point. However, the
literature search y1elded no site-spec1fic information pertaining to major
species composition and distribution, density and productivity, or relationship
to water levels of the vegetation in Mud Creek Wetland.

Fish

A search of the literature provided no site-specif1c information
perta1ning to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life h1stories, recreational and commercial
use, or food sources of the fish populations in Mud Creek Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal d1stribution and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Mud Creek Wetland.

Re tiles and Am hibians

Appendix C-11 contains general informat1on on amphibians and reptiles of
Lake Section ll, but care should be exercised in the interpretation of the
relevance of these studies to Mud Creek Wetland.
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The closest weather station providing climatic data for Mud Creek Wet1and
is l!cated in Oconto, Wisconsin. In 1975, the average monthly temperature was
43.4 F, the average da~ ly low for January was 8.7 F and the aver age daily high
in July was 82.9 F. The average annual precipitation is 28.78 inches, with a
mean monthly precipitat1on of 1.18 inches in January and 3.20 inches in July
based on the normal period from 1941-1970. The growing season is approximately
five months long, with the last killing frost �8 F! in 1975 occurring on April
21 and the first killing frost on October 2  National Oceanic and Atmospheric
Administration, 1975!.



The literature search yielded no site-specific information per tain1ng to
major species, seasonal distribution and abundance, density, recreational and
commercial use, life histor1es, major food sources, or relationship to water
levels of the reptiles and amphibians in this wetland.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
study of the coastal zone, designated Mud Creek Wetland as Class ! wildlife
hab1tat, "most desirable" to songbirds, ruffed grouse  Bonasa umbellus!,
water fowl, and gulls and terna, and "desirable" to shore birds IThompson et aT.,
1976 !.

Tessen �976! characterizes the area surrounding Mud Creek Wetland as
having moderate numbers of passerine birds during spring migration, including
warblers, sparrows, viroes, thrushes, flycatchers, and finches. The autumn
passeri ne migration is more diffuse and is frequently augmented by great numbers
and varieties of hawks.

Appendices D-23 to D-ZS contain additional information on wetland birds.
General studies on Lake Section 11 related to Mud Creek Wetland are included,
but care should be exercised in the interpretation of the relevance of these
studies to this wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and comnercial use,
health, life histories, relat1onship to water levels, or major food sources of
the birds utilizing Mud Creek Wetland.

Mamal s

Mud Creek Wetland has been classified as "most desirable" habitat for
9 ~ tt . 11 d 9 thd 11 ~ii 1 I tth t.

19th; llt 1 9 p t f 9 ttt, p ftl p l. A
comprehensive discussion of the Green Bay watershed  Bertrand et al., 1976!
prov1des some general informat1on which may be useful in characterizing the
wetlands of the western shore of Green Bay. This area provides h1gh qua11ty
wildlife habitat. Muskr at  Ondatra zibethicus! and mink  Mustela vison! are

d. 1 PP 9 fh~ d, 1, 11,
and r1ver otter  Lutra canadens1s! is an important activity in the wetlands
inhabited by these species.

The literature search provided no other site-specif1c data pertain1ng to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or r elationship to water levels of
the mammals inhabiting Mud Creek Wetland.

Endan ered S ec1es

The peregrine falcon  Falco ere rinus!, the bald eagle  Hali aeetus
hl I, d tl p 9 P 11 1tt I. 11 9

WisconsIn, are occasionally observed ~a ong the western shore of lower Green Gay,
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especially during migration. The bald eag1e and osprey historically nested here
but no longer do  Dundas, 1968!. The double-crested cormorant  Phalacrocorax
auritus!, also on the state endangered list, nests on islands in Green Bay.

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wildl1fe Service, 1977; Hine et
al., 1975! were documented in Mud Creek Wetland by the literature search.

Health

The available informati on is not suffic1ent to allow an evaluat1on of the
env1ronmental quality of this wetland. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I wildlife habitats.
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Mud Creek Wetland is located in Little Suamico Township of Oconto County,
Wisconsin. The county is sparsely populated, having a density of 26 persons per
square mile. Both the county and the township experienced a rapid rate of
populat1on growth between 1970 and 1975, and projections for 1990 ind1cate that
rap1d population growth is expected to continue in Oconto County.

Table 11-30. Population Data for the Yicinity of Mud Creek Wetland

Projected
Popu t at>1 on

1990

Estimated
Population

1975'

Estimated

1970-1975'

34,2407.1
21. 8

Oconto County
Little Suamico Townsh1p

27,356
1,386

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi
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Land use within Mud Creek Wetland and the surrounding ar ea is rural open
space. A system of drainage d1tches lies ittrnediately to the south of Mud Creek
Wetland. Access roads lie to the west and north  U.S.G.S. quadrangle map, New
Franken, Wisconsin, 1954; Wisconsin Coastal Zone Management Development Program
aerial photograph, 1975!. The wetland is under pr1vate ownership  Bay-Lake
Regional Planning Commission, ersonal communication!, but the rural nature of

gg «It I ~" « I
pressures.



Recreati on

There are no known state or federal recreational fac1lit1es in the vicinity
of Mud Creek Wetland.

Mineral Ener and Forest Resources

Trenton-Galena 11mestone is present in the vicinity of Mud Creek Wetland
 Hotchkiss and Steidtmann, 1914!, but there are no act1ve limestone operat1ons
1n close proximity to the wetland  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!.

There are no significant forest resources present in Mud Creek Wetland
 U.S.G.S. quadrangle map, New Franken, Wisconsin, l954; Indiana University,
Environmental Systems Application Center aerial r econna1ssance, 1978!, nor are
there any known oil, gas, or coal resources.

P ub 1 1 c 0 ti 1 i ti es and F ac11i ti es

There are no pub 1 1 c uti11t i es wi thin 0. 5 mi 1 e of Mud Creek Wet 1 and
 U.S.G.S. quadrangle map, New Franken, Wiscons1n 1954!.

Pollution Sources

There are no NPDES permit holders adjacent to Mud Creek Wetland  Wisconsin
Industr1al Discharge Section, 1978!. No site-specific information was located
through the literature search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

LM 277RESEARCH PROJECTS

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subpeogram Coordinator, ~ersonal conrnunication! is undertaking a study of the
coastal wetlands of Green Bay. The purpose of the project is to provide
informati on on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also prov1de information relevant to the merits or
consequences of diking coastal wetl ands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
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No known historical sites exist within 500 feet of Mud Creek Wetland
 W1sconsi n Historic Preservation Divis1on, l978!, but the Wiscons1n Inventory
of Archaeology indicates the presence of one archaeological site  OC f18! near
Mud Creek Wetland. Information on the per1od identification and field f1ndings
for this site can be obtained from the Wisconsi n H1storical Society  Wisconsin
Historic Preservation Div1si on, 1978!.



Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.
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CHARLES POND AREA WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 278-279

The Charles Pond Area Wetland Complex, comprised of Kirchner Creek Area
Wetland and Charles Pond Wetl and, is located on the west side of Green Bay in
Qconto County, Wisconsin. Both of these wetlands are situated adjacent to the
shoreline af Green Bay, approximately four m1les south of the town af Pensaukee
 U. S.G.S. quadrangle maps, Oconto, Wi scons1n, 1956; New Franken, Wisconsin,
1954!.

Charles Pond Metland is owned by the State of Wisconsin and managed by the
State Department of Natural Resources as Charles Pond M1ldlife Ar ea. Charles
Pond is formed by a bay-mouth bar with only a narrow outlet to Green Bay. The
pond is actualiy a bay within a bay. The shallow wetland extends southward fram
the pond mare than 0.3 mile, and a 40-acre stand of hardwood forest lies to the
west. Part of this acreage  approximately 12 acres! has never been cut or
subjected to disturbance of any kind  Wisconsin Scientific Areas Preser vat1on
Counc11, 1968!. The wetland area is period1cal1y swept by wildfire, with
generally beneficial results  Wisconsin Scientific Areas Preservation Council,
1968!. Much of the wetland area visible 1n past years is naw inundated by high
water, and only the tips of hardy shrubs remain to indicate the outline of the
bay.

The shoreline in the v1cinity of the wet1ands has been descr1bed as a soupy
mush of s1lt, organic debris, and dead trees. It is vegetated in stabilized
parts by weeds  Wisconsin Scientific Areas Preservation Council, 1968!.
Charles Pand Metland is a low, partially wooded, Lacustrine System, while
Kirchner Creek Area Wetland is a low, non-woaded, Palustrine System  U.S.G.S.
quadrangle maps, Oconto, Wisconsin, 1956; New Franken, W1sconsin, 1954!.

Charles Pond Wetland and Kirchner Creek Area Wetland have very slight
relief; elevations in the wetlands are less than 585 feet above sea level �
feet above the approximate mean elevation of Lake Michigan!. The wetlands are
located in the northern portion of the Green Bay-Lake Winnebago-Rack River
Lowland; topography at higher elevations 1n this region is generally rolling.
The shoreline along this port1on of Green Bay is flat, low, sandy, and poorly
drained. Fluctuations in the level of Green Bay-Lake M1chigan considerably
alter the size of the wetlands in the area  Harris et al., 1977!. The Great
Lakes Basin Corenission �975! describes this portion of the Green Bay shoreline
as an erodible low pla1n. The littoral zone lakeward of the shoreline is
generally flat and sloped, with shallow depths. Substantial portions of sandy
beach are exposed during periods of low water levels   Wisconsin Bureau of Mater
and Shoreland management, 1973!.
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Sur f i ci al Geol o

The surf1cial geology of Charles Pond Wetland and Kirchner Creek Area
Wetland is char acterized by glacio1acustrine deposits of sand, silt, and clay.
These lake sediments inc1ude associated deltas, sand dunes, and organic
deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Charles Pond Wetland and Kirchner Creek Area Wetland is
Peat, which consists of organic material derived from sedges, reeds, woods, and
mosses. This soil is poorly drained and is generally found in level areas  Hole
et al., 1968!. The shore of Charles Pond consists of s1lt and organic debr1s
 Wisconsin Scientific Areas Preser'vation Council, 1973!

~H dro1 o~@

An intermittent str earn flows through Charles Pond Wet,l and and another
intermittent stream flows between Charles Pond Wetland and Kirchner Creek Area
Wetland. A small, unnamed stream originates in Kirchner Creek Area Wetland and
flows 1nto Green Bay. Both Charles Pond Wetland and Kirchner Creek Area Wetland
are adjacent to Green Bay, and Charles Pond Wetland is adjacent to Charles Pond
 U.S.G.S. quadrangle maps, Hew Franken, Wiscons1n, 1954, Oconto, Wisconsin,
1956!. Water quality data for Charles Pond presented in table 11-31 may reflect
conditions in Charles Pond Wetland. Addit~onal information is available from
the f11es of the W1sconsin Scientific Areas Preservation Council.

Table 11-31. Water Quality Data for Charles Pond

Dissolved

Alkalinity Tpp. oxygen
  m. F m.

Kj e 1 dahl Total
nitrogen phosphorus

  m. m.!Date

8.7
6.8

49

75
1.00
0.85

0.60
0.30

7.8

7 ~ 0
4/16/69
7/23/69

Wisconsin Scientific Areas Preservation Council �969!
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The western shore of Green Bay is subject to irregular water level
fluctuations caused by seiches. These fluctuations are large enough to have an
1mpact on Kirchner Creek Wetland and Char'Ies Pond Wetland. Since both of the
wetlands have a maximum elevation of five feet above lake level, fluctuations of
several inches in the water level can drast1cally change the amount of wetland
that 1s submerged. The water level fluctuations in Green Bay have been known to
reduce wetlands along the western shore, 1ncluding Kirchner Creek Area Wetland



and Charles Pond Wetland, to one-third normal size during high water periods.
This seiche activity influences the type of vegetation as well as wildlife
habitat.

The wetlands along the western shore of Green Bay are considered to be
"pulse stable" systems; peri odic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem. The
current high water levels have reduced the general quality of these wetlands
{Bertrand et al., 1976!.

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et alee 1976!. Water quality data from Green Bay off shore from
Charles Pond, presented in Table 11-32, may reflect conditions in the wetlands,
expecially during high water periods.

Table 11-32. Water i3oality Data for !reeo Day Sampled Near
Charles Pond

Disso ved
oxygen
m /1

Nitrogen
m /l

Phosphorus
m /1

Temperature
oCDate

10.0
11.7

13.0
10. 0

9/18/73
5/20/74

0. 6000.040

Patterson et al. {1975!

The groundwater level in the wetlands is either at or near the surface
 Green Bay-Brown County Planning Commission, 1976!. The literature search
provided no published, site-specific information pertaining to groundwater
drainage patterns and runoff, depth, or seasonal changes in Kirchner Creek Area
Wetland and Charles Pond Wetland.
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The Fox River is an important determinant of water qua'tity in Green Bay.
Strong northerly winds and changes in barometric pressure help cause the water
levels in Green Bay to fluctuate. These fluctuations and resultant changes in
the Fox River may cause nutrient-and silt-laden water to inundate Kirchner Creek
Area Wetland and Charles Pond Wetland  U.S. Army Corps of Engineers, Chicago
District, 1976!. Streams and groundwater provide high quality water compared to
the present low quality of Green Bay {Dundas, 1968!. Additional water quality
data for Green Bay are available in Patterson et al. �975!.



Cl imate

The closest weather station providing c11matic data for the Charles Pond
Area Wetland Complex is loci%ted in Oconto, Wisconsin. In 1975, the average
monthly temperature was 43.4 F, the average daily low for January was 8.7 F and
the average dally high in July was 82.9 F. The average annual precipitation is
28.78 inches, with a mean monthly precipitation of 1.18 inches in January and
3.20 inches in July based on the normal period from 1941-1970. The growing
season is approximately five months long, with the last killing frost �8 F! 1n
1975 occurr1ng on April 21 and the first killing frost on October 2  National
Oceanic and Atmospher1c Administrat1on, 1975!.

No natural specia1 fetures are found in the vicinity of the Charles Pond
Area Wetland Complex  U.S.G.S. quadrangle maps, Oconto, Wisconsin, 1956, and
New Franken, Wisconsin, 1954; Wisconsin Coastal Zone Management Development
Program aerial reconnaissance, 1978!.

LM 278-279BIOTIC SETTING

Howlett �974! provides a general analysis of the vegetation of western
Green Bay from the mouth of the Fox River to Peshtigo Po1nt. However, the
1 ~ terature search yi el ded no si te-spec if i c inf ormati on pertaining to major
species composition and distribution, density and productivity, or relationsh1p
to water 1evels of the vegetat1on in the two wetlands comprising the Charles
Pond Area Wetland Complex.

Fish

A search of the literature provided no site-spec1fic information
pertaining to major speci es, species composition, spawning and hatching areas,
seasonal locat1ons and abundance, life histor1es, recreational and commercial
use, or food sources of the f1sh populations in the Charles Pond Area Wetland
Campl ex.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
the Charles Pond Area Wetland Complex.

Re tiles and Am hibians

Judging from the presence of shallow, semi-qu1et open water areas and wet
meadows 1n these wetlands, and of associated sand, brush, and forest margi ns
 Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!, one can predict the presence of the American toad  Bufo
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amer1canus!, northern leopard frog  Rang ~i 1ens!, snapp1ng turtle  ~Che! dra
d ' " k~~T

Wet 1 and Complex.

Appendix C-11 contains general information on reptiles and amphibians of
Lake Section 11, but care should be exercised in the interpretation of the
relevance of these studies to Kir chner Creek Area Wetland and Charles Pond
Wetland. The literature search yielded no site-specific information pertaining
to major species, seasonal distribution and abundance, density, recreational
and comaercial use, life histories, major food source, or relationship to water
levels of the reptiles and amphibians in these wetlands.

Avif auna

The Wisconsin Department of Natura1 Resources, in its fish and wildlife
study of the coastal zone, designated Kirchner Creek Area Wetland and Charles
Pond Wetland as Class I wildlife habitat, "most desirable" to waterfowl, gulls
and terns, and shore birds. Kirchner Creek Area Wetland is also of
"supplemental value" to pheasant  Phasianus colchicus!  Thompson et al., 1976!.

Charles Pond Wetland is one of the state Wildlife Areas along Green Bay
admi nistered by the Marinette Game Office. Several small potholes have been
constructed in the wetland around the pond to improve the habitat for waterfowl
 Wisconsin Scientific Areas Preservation Council, 1967!. Table 11-33
surmarizes some casual bird sightings made in 1969 by the Wisconsin Department
of Natural Resources. The eastern wood pewee  Conto us virens!, red-eyed vireo
 vireo olivaceus!, and rose-breasted grosbeak eucti~cus udovic1anus! were
seen on the ethge of the maple-basswood-elm forest that is adjacent to the
wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and conmercia1 use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing the Charles Pond Area Wetland Complex.

Maranals

Kirchner Creek Wetland has been classified as "supplemental" habitat, and
Charles Pond Wetland as "desirable" habitat for muskrat  Ondatra zibethicus!
fT P 1.k, 1916: Ill i D f 1 R
report!.

A comprehensive discussion of the Green Bay watershed  Bertrand et aine
1976! provides some general information which may be useful in characterizing
the wetlands of the western shore of Green Bay. This area provides high quality
wildlife habitat. Muskrat and mink  Mustela vison! are co+non in most wetlands.
Trapping of beaver  Castor canadensi~s , muskrat, m1nk, and river otter  tetra
canadensis! is an important activity in the wetlands inhabited by these species.

The literature search provided no other site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
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e t.

great blue heron
green heron
mal 1 ard
gadwa 1 1
northern shoveler
wood duck

scaup spp.
surf scoter
common merganser
American coot
killdeer
herring gull
common tern
black tern
eastern wood pewee
tree swallow
rect-eyed vireo
rose-breasted grosbeak
long-billed marsh wren
swamp sparrow

ll
2
7

102

40

30

aWisconsin Department of Natural Resources �969d!
Species observed but not counted
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Table 11- 33. Bird Observations of Charles Pond Wetland in 1969a



the mamals inhab~ting the two wetlands comprising the Charles Pond Area Wetland
Complex.

Endan ered S ecies

Health

The avail able information is not suffici ent to allow an evaluation of the
environmental quality of these wetlands. However, the Wisconsin Department of
Natural Resources has designated these wetlands as Class I wildlife habitat.

LM 278-279CULTURAL SETTING

Charles Pond Wetland and Kirchner Creek Area Wetland are located in
Pensaukee Township of Oconto County, Wisconsin. The county is sparsely
populated, having a density of 26 persons per square mile. Both the county and
the township experienced a rapid rate of population growth between 1970 and
1975, and projections for 1990 indicate that rapid population growth is expected
to continue in Oconto County.

Table 11-34. Population Data for the Vicinity of Charles Pond Wetland
and Kirchner Creek Area Wetland

rojected
Population

1990

E st im ate d
Xa

1970-1975a

stimated
Population

1975

7.1
14.7

34,24027,356
990

Oconto County
Pensaukee Township

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!
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The peregrine f al con  Falco er e r inus!, the bald eagle  Hali aeetus
1' l' I. n 'aa'

Wisconsin, are occasionally observed ~song the western shore of lower Green Bay,
especially during migration. The bald eagle and osprey historically nested here
but no longer do  Dundas, 1968!. The double-crested cormorant  Phalacrocorax

d Ii IU i, i i 8 I�. Il
no other plants or animals appearing on the federal ar state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Hine et al., 1975!
were documented in the Charles Pond Area Wetland Complex by the literature
search.



Land Use and Ownershi

Land use with1n the wetlands of this complex is rural open space. The
surrounding area is characterized primarily by agricultural and other rural
open space uses. Small areas of residential development are located along the
lakeshore just to the east of Kirchner Creek Area Wetland and to the north of
Charles Pond Wetland. Residential development is also present along the
northwest inland boundary of Charles Pond Wetland. An access road lies between
Kirchner Creek Area Wetland and the Green Bay shoreline. A secondary h1ghway
lies landward of Charles Pond Wetland and a boat canal 1s located to the north
of this wetland  U.S.G.S. quadrangle maps, Oconto, Wisconsin, 1956, and New
Franken, W1sconsin, 1954; Wisconsin Coastal Zone Management Oevelopment Program
aerial photograph, 1975!.

Charles Pond Wetland was des1gnated in 1965 as the Charles Pond Scientif1c
Area, covering 110 acres  Wiscons1n Scientific Areas Preservation Council,
1977!. The wetland is under state ownership except for the northern tip, which
is privately owned. Kirchner Creek Area Wetland is under private ownersh1p
tgay-Lake Regional P'lanning Consnission, pensonai consnonicationj.

The portion of Charles Pond Wetland within the Charles Pond Scientific Area
is under minimal development pressures. The agricultural nature of the
surround1ng area suggests that the remainder of Charles Pond Wetland, as we11 as
Kirchner Creek Area Wetland, may be subject to low to moderate development
pressures.

Recreat1on

There are no known state or federal recreational facilities in the vicin1ty
of Charles Pond Wetland or Kirchner Creek Area Wetland.

M1neral Ener and Forest Resources

The two wet1ands are situated in an area underlain by Trenton-Ga'Iena
11mestone {Hotchkiss and Steidtmann, 1914!, but there are no active 1imestone
operations in close proximity to the wetlands  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wi de and over 40 miles lang extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!. No known oil, gas, or coal
resources are present in Charles Pond Wetland or Kirchner Creek Area Wetland.

There are no s1gnificant forest resources present in Kirchner Creek Area
Wetland. Charles Pond Wetland is part1ally wooded  U.S.G.S. quadrangle map,
Oconto W1sconsin, 1956; Ind1ana University, Environmental Systems Application
Center aerial reconnaissance, 1978!. It was not determined through the
literature search whether this wooded area is used for commercial production.
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Public Ut i 1 i t i es and Facilities

There are no public utilities within 0.5 mi1e of Kirchner Creek Area
Wetland  U.S.G.S. quadrangle map, New Franken, Wisconsin 1954! or Charles Pond
Wetland  U,S.G.S. quadrangle map, Oconto, Wisconsin, l956!.

Pollution Sources

There are no NPDES permit holders adjacent to Kirchner Creek Area Wetland
and Charl es Pond Wet 1 and  Wisconsin I ndustri al Di vi si on of Environmental
Standards, 1976!. No site-specific information was located through the
literature search pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

LN 278-279RESEARCH PROJECTS

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Suhprogram Coordinator, persona'I consnunication! is undertaking a study of the
coastal wetlands oF Green Bay. The purpose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wet 1 ands, as we 1 1 as data on the natura 1
succession of coastal wetl ands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineer s ~ The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.
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There are no known historical sites within 500 feet of the Charles Pond
Area Wetland Complex, nor are there any known archaeological sites in the
vicinity. However, the area has not been systematically surveyed by a
professional archaeo1ogist  Wisconsin Historic Preservation Division, 1978!.



PENSAUKEE RIVER WETLAND COMPLEX

LM 280-282PHYSIOGRAPHIC SETTING

Pensaukee River Wetland and Pensaukee River Area Wetlands ¹1 and ¹2 have
very slight relief . Elevations in these wetlands are less than 585 feet above
sea level � feet above the approximate mean elevation of Lake Michigan!. The
wetlands are located in the northern portion of the Green Bay-Lake Winnebago-
Rock River Lowland; topography at higher elevations in this region is generally
rolling. The shoreline along this portion of Green Bay is flat, low, sandy, and
poor ly drained. Fluctuations in the level of Green Bay-Lake Michigan
considerably alter the size of the wetlands in the area  Harris et al., 1977!.
The Great Lakes Basin Commission �975! describes this portion of the Green Bay
shoreline as an erodible low plain. The littoral zone lakeward of the shoreline
is generally flat and sloped, with shallow depths. Substantial portions of
sandy beach are exposed during periods of low water levels  Wisconsin Bureau of
Water and Shoreland %nagement, 1973!.

Surficial Geolo

The surficial geology of Pensaukee River Wetland and Pensaukee River Area
Wetlands ¹1 and ¹2 is characterized by glaciolacustrine deposits of sand, silt,
and clay. These lake sediments include associated deltas, sand dunes, and
organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type for Pensaukee River Wetland and Pensaukee River Area Wetlands
¹I and ¹2 is Peat, a poorly drained soil consisting of organic material derived
from sedges, reeds, woods, and mosses  Hole et al., 1968!.

Hi~drolocg

The Pensaukee River flows through the middle of Pensaukee River Wetland
with little change in elevation. An intermittent stream having a change in
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The Pensaukee River Wetland Complex, comprised of Pensaukee River Wetland
and Pensaukee River Area Wetlands ¹I and ¹2, is located near the mouth of the
Pensaukee River on the western shore of Green Bay, in Oconto County, Wisconsin.
All of the wetlands in the complex are adjacent to the shoreline. Pensaukee
River Wetland is four miles south of the town of Oconto, Wisconsin. Pensaukee
River Area Wetlands ¹1 and ¹2 are 3.3 miles and 2.2 mi1es, respectively, south
of Oconto. A11 of the wetlands in this complex are low, Lacustrine Systems.
Pensaukee River Wetland and Pensaukee River Area Wetland ¹1 are partially
wooded, and Pensaukee River Area Wetland ¹2 is non-wooded  U.S.G.S. quadrangle
map, Oconto, Wisconsin, 1956! ~



elevation of approximately five feet flows through the southern port i on of
Pensaukee River Wetland. There are no streams flowing through Pensaukee River
Area Wetlands 41 and $2. Limited hydrologic information, such as stream flow,
temperature, and suspended sediment analysis, is available for the Pensaukee
River, sampled two miles upstream from Pensaukee River Metland  U.S. Geological
Survey 1977!. Runoff in the Pensaukee River drainage basin is heavy and may
cause significant amounts of suspended soli ds to enter the Pensaukee River
 Wisconsin Division of Environmental Protection, 1971!. The effect of the river
on Pensaukee River Wetland is unknown. Water quality data for Pensaukee R~ver
Metland are available from samples taken on September 25, 1969. The pH value
was 8.2, while Kjeldahl nitrogen and total phosphorus were 1.56 and 0.20 parts
per million, respectively  Wisconsin Scientific Areas Preser vation Council,
1969!. Additonal water quality data for this wetland are available from the
files of the Wisconsin Scientific Areas Preservation Council.

The western shore of Green Bay is subject to irregular water leve1
fluctuations caused by seiches. These fluctuations are large enough to have an
impact on Pensaukee River Wetland and Pensaukee River Area Wetlands $1 and P2.
The water level fluctuations in Green Bay have been known to reduce wetlands
along the western shore, including those in the Pensaukee River 'Wetland Complex
to one-third normal size during high water periods. This seiche activity
influences the type of vegetation as well as wildlife habitat.

The wetlands along the western shore of Green Bay are considered to be
"pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem. The
current high water levels have reduced the general quality ot these wetlands
 Her tr and et al., 1976!.

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Streams and groundwater provide high qua1ity water
compared to the present low quality of Green Bay  Dundas, 1968!. Additional
water quality information for Green 8ay is available in Patterson et al. �975!.

Water quality data collected offshore of Pensaukee River Wetland and
Pensaukee River Area Wetlands 81 and f2 are presented in Table 11-35. These
data may reflect conditions in the wetlands, especially during high water
per i ods.
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Table 11-35. Water equality Data for Green Bay Sampled Near the
P ensaukee R i ver Wet 1 and Complex

Disso ved

oxygen
m /l

Nitrogen
 m /1

Temperature
 OC

Phosphor us
 m /1Date

0.04010.0
11.7

0.6009/18/73
5/20/74

13.0
10.0

Patterson et al. �975!

The groundwater level in the wetlands are often at or near the surface
 Wisconsin Division of Environmental Protection, 1971!. The literature search
provided no published, site-specific information pertaining to groundwater
drai nage patterns and runoff, water quality, depth, or seasonal changes in
Pensaukee River Area Wetlands Pl and k2, or to groundwater drainage patterns and
runoff, depth, or seasonal changes in Pensaukee River Wetland.

Cl imate

No natural special features are found in the vicinity of the Pensaukee
R~ver Wetland Complex  U.S.G.S. quadrangle map, Oconto, Wisconsin, 1956;
Wisconsin Coastal Zone Management Development Program aerial photograph, 1975!.

LM 280-282BIOTIC SETTING

Howlett �974! provides a general analysis of the vegetation of western
Green Hay from the mouth of the Fox River to Peshtigo Point. However, the
literature search yielded no site-specific information pertaining to major
species composition and distr~bution, density and productivity, or relationship
to water levels of the vegetation in the three wetlands comprising the Pensaukee
River Wetland Complex.

The closest weather station providing climatic data for Pensaukee River
Wetland Complex is located in Oconto, Wisconsin. In 1975, the average monthly
temperature was 43.4 F, the average daily low for January was 8.7 F and the
aver age daily high in July was 82.9 F. The average annual precipitation is
28.78 inches, with a mean monthly precipitation of' 1.18 inches in January and
3.20 inches in July based on the normal period from 1941-1970. The growing
season is approximately five months long, with the last killing frost �8 F! in
1975 occurring on April 21 and the first killing frost on October 2  National
Oceanic and Atmospheric Administration, 1975!.



Fish

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in the Pensaukee River Wetland
Complex.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re'1ationship to water levels of the invertebrates present in
the Pensaukee River Wetland Complex.

Re tiles and Am hibi ans

Leroy Lintereur {Wisconsin Department of Natural Resources, ersonal
communication! has indicated that the American toad  Bufo americanus , green
~gt tt I, t i g f Ili. ~t. ig.
s lvatijca, snapp>ng turtle  ~Chel dra ser entinaI, painted turtle  ~Chr sem s
icta, 81anding's turtle  ~Em doidea blandin 1, and eastern garter snake
Thamno his s. sirtalis! occur in the Pensaukee iver Wetland Complex. Another

recor o the Teopard frog in Pensaukee Township is given by Vogt   1978, in
preparati on! .

Appendix C-11 contains general information on reptiles and amphibians of
Lake Section 11, but care should be exercised in the interpretation of the
relevance of' these studies to the Pensaukee River Wetland Complex. The
literature search yielded no site-specific information pertaining to major
species, seasonal distribution and abundance, density, recreational and
comercial use, life histories, major food source, or relationship to water
levels of the reptiles and amphibians in these wetlands.

Avif auna

The Wisconsin Department of Natural Resources, in its fish and wildlife
study of the coastal zone, designated the area south of the Pensaukee River in
Pensaukee River Wetland as Class !I wildlife habitat, "most desirable" to
waterfowl, " desirable" to songbirds, gulls and terns, and shore birds, and of
"supplemental value" to pheasant  Phasi anus colchicus!. The area north of the
Pensaukee River in Pensaukee River~kiet and isaaass I wildlife habitat, "most
desir able" to songbir ds, waterfowl, and gulls and terns, and "desirab'1e" to
shore birds  Thompson et al., 1976!. Part of Pensaukee River Wetland lies in
the Pensaukee Wi ldlife Area, administered by the Wisconsin Department of
Natural Resources-Narinette Game office. This wetland habitat is excellent for
ducks and gulls through much of the year, terns from Nay to October, and
passerine birds from April until November {Tessen, 1976!.

The Wisconsin Department of Natural Resources designated Pensaukee River
Area Wetlands ¹1 and ¹2 as Class I wildlife habitat {Thompson et al., 1976!.
The former is "most desirable" to songbirds, waterfowl, and gulls and terns, and
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"desirable" to shore birds; the latter is "most desirable" to waterfowl and
gulls and terns, and "desirable" to shore birds.

Appendices D-23 to D-28 contain additiona1 information on wetland birds.
General studies on Lake Section 11 related to the Pensaukee River Wetland
Complex are included, but care should be exercised in the interpretation of the
relevance of these studies to these wetlands. The literature search yielded no
si te-specif1c i nformati on pertaining to seasonal abundance, densi ty and
productiv1ty, recreational and commercial use, life histories, food sources,
and relationship to water levels of the birds utilizing the Pensaukee River
Wetland Complex.

Mammal s

Pensaukee River Wetlands ¹1 and ¹2 have been classified as "desirable"
habitat for white-tailed deer  Odocoileus vir inianus!, and Pensaukee River
Wetland ¹3 has been classified as "desirab e" habitat for muskrat  Ondatra
zibethicus!  Thompson et al., 1976; Wisconsin Department of Natural Resources,
open file report!.

A comprehensive discussion of the Green Bay watershed  Bertrand et al.,
1976! provi des some general information which may be useful in characterizing
the wetlands of the wester n shore of Green Bay. This area prov1des h1gh quality
w11dlife habitat. Muskrat  Ondatra zibethicus! and mink  Mustela vison! are

 .      ~l    ! .  ,   ,
and river otter  Lutra canadensis! is an important act1vity in the wet'lands
inhabited by these spec1es.

The literature search provided no other site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreat1onal and
commerc1al use, life histories, food sources, or relationship to water levels of
the mammals inhabiting the three wetl ands comprising the Pensaukee River
Wetland Complex.

Endan ered S ecies

The peregrine falcon  Falco ere rinus!, the bald eagle  Hali aeetus
!   I.     !i !, t! I    

Wisconsin, are occasionally observed along the western shore of lower Green Bay,
especially during migration. The bald eagle and the osprey h1storica11y nested
here but no 'longer do  Dundas, 1968! . The double-crested cormorant
 Phalacrocorax aur1tus!, also endangered in Wisconsin, nests on islands in
Green Bay. However, no plants or animals appear1ng on the federal or state
lists of endangered or threatened species  U.S. Fish and Wild11fe Service, 1977;
Hine et al., 1976! were documented in the Pensaukee River Wetland Complex.
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Health

The available informat1on is not suff1c1ent to allow an evaluation of the
environmental qual1ty of these wetlands. However, the Wisconsin Department of
Natural Resources has des1gnated them as Class I and II wildlife habitat. A
fish reducti on plant is located nearby, and may have some effect on the health
of the wetlands.

LM 280-282BIOT1C SETTING

Pensaukee River Wetland and Pensaukee R1ver Area Wetlands tl and 42 are
located 1n Pensaukee Township of Oconto County, Wisconsin. The county 1s
sparsely populated, having a density of 26 persons per squar e mile. Both the
county and the township experienced a rapid rate of populat1on growth between
1970 and 1975, and projections for 1990 indicate that rap1d population growth 1s
expected to continue in Oconto County.

Table 11-36. Population Data for the Vicin1ty of the Pensaukee River
Wetland Complex

Projected
Popul at i on

1990

Estimated
Cd

1970-1975

Estimated
P opul ati on

1975'

7.1
14.7

27,356
990

Oconto County
Pensaukee Township

34,240

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

-1004-

Land use within Pensaukee River Wetland and Pensaukee River Area Wetlands
81 and t2 is primarily rural open space. The surrounding area is under mixed
agricultural and other rural open space uses. There are residential areas along
the lakeshore to the north and the south of the wetlands and a small area of
residential and commercial development  the town of Pensaukee! on the Pensaukee
River just west of Pensaukee River Wetland. Two access roads and a secondary
highway lie within Pensaukee Wetland. Four small, man-made ponds have been
constructed within the wetland. A dredged canal extends lakeward from the mouth
of the Pensaukee River through this wetland, and a harbor light marks the
channel  U.S.G.S. quadrangle map, Oconto, Wisconsin, 1956; Wisconsin Coastal
Zone Management Development Program aerial photograph, 1975!.



The southern portion of Pensaukee River Wetland is under state ownership.
The remainder of the wetland 1s under private ownership. Pensaukee River Area
Wet1ands ¹I and ¹2 are privately owned  Bay-Lake Regional Planning Commission,
!sersonal cosssunication!.

The port1on of Pensaukee River Wetland ¹l under state ownership 1s assumed
to be under m~nimal development pressures. The primarily agricultural and
residential nature of the area suggests that the remainder of Pensaukee River
Wetland as well as Pensaukee River Area Wetlands ¹1 and ¹2 may be subject to low
to moderate deve1opment pressures'

Recreati on

The southern portion of Pensaukee River Wetland 11es within the Pensaukee
Wildlife Area. The wildlife areas on the west shore of Green Bay are used for a
multiplicity of recreational uses. The most significant use is hunting, but the
areas also are used for sport and commerc1al fish1ng and trapping. In the
surener the areas receive boating use with some large craft, while in the winter
snowmobi11ng and cross-country skiing are popular  Dan Olson, Wisconsin
Department of Natural Resources, ~ersonal coasnunication!.

Mineral Ener and Forest Resources

The wetlands are located in an area underlain by Trenton-Galena limestone
 Hotchkiss and Steidtmann, 19l4!, but there are no active limestone operations
in close proximity to the wetlands  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it 1s accessible to hydraulic mini ng and could
be commercially exploited  Bertrand et al., l976!. No known oil, gas, or coal
resources are present 1n the wetlands.

There ar e no significant forest resources present in Pensaukee River Area
Wetland ¹2. Pensaukee River Wetland and Pensaukee River Area Wetland ¹l are
parti ally wooded  U.S.G.S. quadrangle map, Oconto Wisconsin, l956!. It was not
determined through the literature search whether these wooded areas are used for
commercial production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Pensaukee R~ver WetIand or
Pens aukee R i ver Area Wet 1 ands ¹1 and ¹2  U.S.G.S. quadrangle map, Oconto,
W1s cons i n l956 ! .

Pollution Sources

As of 1971, the Shilling Fish Company, Incorporated, operated a f1sh
reduction plant near the mouth of the Pensaukee River. Excess process 'liquid
wastes and sanitary sewage were dumped into a shallow holding pond probably
located in Pensaukee River Wetland. These wastes, when not treated, have a
strong odor and constitute one of the major pollution problems in the Pensaukee
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River Hasin. It is not known if this plant is still in operation or if it is a
current NPDES permit holder. The past and present effects of this fish plant on
Pensaukee River Wetland are unknown  Wisconsin Dei vi si on of Environmental
Protection, 1971!. No other NPDES permit holders are adjacent to the wetlands
in the Pensaukee River Wetland Complex  Wisconsin Industrial Discharge Section,
1978!.

No site-specific information was located through the literature search
pertaining to non-poi nt sources of pollution.

Historical and Archaeolo ical Features

There are no known historical sites within 500 feet of Pensaukee River
Wetland or Pensaukee River Area Wetlands $1 and P2, but the Wisconsin Inventory
of Archaeology lists twelve archaeological sites in the Pensaukee River
vicinity. Information concerning the exact location and field findings for
these sites can be obtained from the Wisconsin Historical Society  Wisconsin
Hi stori c Preser vati on Di v i si on, 1978! .

LM 280-282RESEARCH PROJECTS
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H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
gubprogram Coordinator, ise song! cousnunication! is undertaking a study oi' the
coastal wetlands of Green 8ay. The pur pose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wet 1 ands, as we 1 1 as data on the natural
s uccessi on of coastal wet 1 ands re 1 evant to the Dredged Materi al Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wiscons~n Sea Grant College Program and is scheduled to continue through l980,
pending budget approval.



OCONTO MARSH

PHYSIOGRAPHIC SETTING LM 283

Oconto Marsh is a large wetland located on the western shoreline of Green
Bay. The major portiori of the wetland 1ies with1n Oconto County, Wisconsin,
although the northern and eastern portions of the wetland extend into Marinette
County, Wisconsin. The southern extent of the wetland abuts the town of Oconto,
and the northern edge of the wetland lies two miles southwest of the town of
Peshtigo  U.S.G.S. quadrangle maps, Oconto, Wisconsin, 1956; Porter field,
Wisconsin, 1963!. Part of the southern portion of the wetland is diked, and
this area is managed by the Wisconsin Oepartment of Natural Resources as the
Green Bay Shores Wildlife Area.

The Oconto River flows through Oconto Marsh, and the southern port~on of
the wetland surrounds the river mouth. Abandoned meanders of the Oconto River
lie within the southern portion of the wet1and. Oconto Marsh lies adjacent to
Green Bay at several points along the shore1ine, and much of the wetland is
influenced by Lake Michigan water levels  Wiscons1n Scientific Areas
Preservation Council, 1976!.

Most of Oconto Marsh is wooded, although parts of the wetland, particularly
around the Oconto River delta, are non-wooded. The wet1and features low beach
r1dges and swal es. Much of the area is second growth I acustrine wetl and;
however, the area near the Oconto River mouth can be classified as a Lower
Perennial R1ver ine System  Wisconsin Scientific Areas Preservation Council,
1976! .

The total rel1ef of Oconto Marsh is approx1mately 40 feet. The highest
inland wetland elevation is 620 feet above sea level, 40 feet above the
approximate mean elevation of Lake M1chigan. The wetland gradually slopes
lakeward to 580 feet above sea level  lake level!. Oconto Marsh is located in
the northern portion of the Green Bay-Lake Winnebago-Rock River Lowland;
topography at higher elevati ons in this region is generally rolling. The
shoreline along this portion of Green Bay is flat, low, sandy, and poorly
drained. Fluctuations in the level of Green Bay-Lake Michigan considerably
alter the size of the wetlands in the area  Harris et al., 1977!. The Great
Lakes Basin Conmission �975! describes this portion of the Green Bay shoreline
as an erodible low plain. The littoral zone lakeward of the shoreline is
generally flat, and sloped, with sha'tlow depths; substantial portions of sandy
beach are exposed during periods of low water levels  Wisconsin Bureau of Water
and Shoreland Management, 1973!.



Surf i c i a 1 Geo 1 o

The surficial geology of Oconto Marsh is characterized by glaciolacustrine
deposits of sand, silt, and clay. These lake sediments include associated
deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soil s

The soil type in Oconto Marsh is Peat, a poorly drained soil consisting of
organic material derived from sedges, reeds, wood, and mosses  Hole et al.,
1978!.

The Oconto River flaws through the southern tip of Oconto Marsh with no
change in elevation. The bottom of the Oconto River is comprised of sand, silt,
wood chips, and detritus  Wisconsin Division of Environmental Standards, 1976!.
Thomas Slough, which has been channelized, flows south through the western part
of the wetland and has an elevati onal change of approximately 20 feet. There
are five unnamed perennial streams flowing through Oconto marsh. The first
stream originates at the edge of the wetland approximately 1.3 miles north of
the tawn of Oconto. This stream is in the southern portion of the wetland and
has an elevational change of four feet as it travels through the wetland. The
second stream is located approximately 0.3 mile above the first and also
originates at the border of the wetland, This stream has been channelized and
has an elevational change of about thirteen feet as it flows through the wetland
into Green Bay. The third stream is short and has little elevational change.
This stream is located south of the WMB'll television tower. The fourth stream
originates in the surrounding upland and flows through Oconto Marsh to Green Bay
to the north of the WMBV television tower. This stream has an elevational
change of eighteen feet and has been channelized. Oconto Marsh has numerous
inlets from Green Bay and the Oconto River  U.S.G.S. quadrangle maps, Oconto,
Wisconsin, 1956; Porterfield, Wisconsin, 1963!.

Oconto Marsh is heavily influenced by Lake Michigan water levels
 Wisconsin Scientific Areas Preservation Council, 1976!. The western shore of
Green Bay is subject to irregular water level fluctuations caused by seiches,
and these fluctuations are large enough to have an impact on Oconto Marsh. The
water level fluctuations in Green Bay have been known to reduce the wetlands
along the western shore to one-third normal size during high water periods.
This seiche activity influences the type of vegetation as well as wildlife
habitat.

The wetlands along the western shore of Green Bay are considered to be
"pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem.
Current high water levels have reduced the general quality of these wetlands
 Bertrand et al., 1976!.

The Scientific Areas Preservation Council has sampled water quality in
Oconto Marsh. These data are presented in Table 11-37. Additional data are
available from the files of the Wisconsin Department of Natural Resources,
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Table 11-37. Water Quality Data for Oconto Marsh Sampled
July 17, 1969

Kje dah
nitrogen

m.!

Tota

phosphorus
m.

Alkalinity
  m.

0.4 7.4 128

Wisconsin Scientific Areas Preservation Council �969!

Table 11-38. Water guality Data for the Oconto River Sampled at
River Mile 1.3

isso ve

oxygen
m /l

Temperature
 c

Phosphorus
m /1Date

7.4
7.6

10. 1
6.6

0.30
0.03

3/15/73
10/ 3/73

4,0
17.0

Wisconsin Division of Environmental Standards �976!

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Water quality data sampled near Oconto Marsh in Green
Bay,  Table 11-39!, may reflect conditions in the wetland, especially during
high water periods. Additional water quality data for Green Bay are available
in Patterson et al. �975 !. Streams and groundwater provide high quality water
compar ed to the present low quality of Green Bay  Dundas, 1968!.
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Scientific Areas Preservation Council. The Oconto River mouth, includ1ng the
last 1.3 miles, 1s polluted. An unba1anced benthic community exists which
contains no pollution-intolerant organ1sms. Water quality information is
available for the Oconto River, sampled from the part of the river that flows
through the extreme southern portion of the wet1and. These data  Table 11-38!
may reflect conditions 1n this part of Ocanto Marsh. Additional data are
ava1lable from the Wisconsin Division of Environmental Standards �976!.



Table 11-39. Water guality Data for Green Hay Sampled Offshore
of Oconto Marsh

Di s so 1 ved

Oxygen
m /1

Phosphorus
m /1!

Nitrogen
 m /1

Temperature
C!Date

0.047
0.025

0.200
0.100

12.2
10. 6

5/21/74
9/ 5/74

9.0
16.0

Patterson et al. �975!

The groundwater levels in the wetland are e1ther at or near the surface
 'W1sconsin Division of Environmental Protection, 1971!. The literature search
provided no site-specif1c information perta1ning to groundwater drainage
patterns and runoff, depth, or seasonal changes in Qconto Marsh.

Cl im ate

Abandoned oxbows and meanders of the Oconto R1ver lie within the wetland
near the river delta  U.S.G.S. quadrangle maps, Oconta, Wisconsin, and
Porterfield, Wisconsin, 1963; Wisconsin Coastal lone Management Program aerial
photograph, 1975!.

LM 283BIOT! C SETTING

Howlett �974! provides a general analysis of the vegetation of western
Green Bay from the mouth of the Fox River to Peshtigo Po~nt. However, the
literature search yielded no site-specific information pertaining to major
spec1es composition and distribution, density and productivity, or relationship
to water levels of the vegetat1on in Oconto Marsh.
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The closest weather station providing climatic data for Oconto Marsh is
1oca!ed in Oconto, Wisconsin. In 1975, the average monthly temperature was
43.4 F, the average daily low for January was 8.7 F and the average daily high
in July was 82.9 F. The average annual precipitation is 28.78 inches, with a
mean monthly precipitation of 1.18 inches in January and 3.20 inches in July
based on the normal period from 1941-1970. The grow1ng season is approximately
five months long, w1th the last killing frost �8 F! in 1975 occurring on April
21 and the first killing frost on October 2  National Oceanic and Atmospheric
Admini strati on, 1975!.



Fish

A search of the 11terature provided no site-speci f i c information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Oconto Marsh.

Invertebrates

Information on the compos1tion and relative abundance of the invertebrate
fauna of this wetland is available in files of the Wisconsin Department of
Natural Resources �970!. The ol igochaetes, tendipedids  Diptera!, and
amphipods have been the major species collected at the sample sites. These
organisms are probably still present in Oconto Marsh.

The literature search produced no site-specific informat1on pertaining to
seasonal distribution, density and productivity, major food sources, or
relationship to water levels of the invertebrates present in this wetland.

Re tiles and Am hibians

Mendel J. Johnson  Llnivers ity of Misconsin Center-Marinette, personal
cormunication! and Leroy Lintereur  Wisconsin Department of Natural Resources,
~ersonal communication! concur that the bullf!og  Rang catesbeiana! is cossnon

1 1. L» «d « - d 1 d
 Plethedon c. cinereus!, American toad  Bufo americanus!, green frog {Rang

'rddd d  ' Au""!, " d ~d  '' . '1
tturt et~he! dra ser eating, painted turtle  Chr sem s ~1cta, 8landing's

~ 1 . d 1 1
occur in conto ars . ogt �978. 1n re a at1on! confirms the presen~ce o the
American toad and leopard frog in 0conto ownship and adds the northern red-
b "' " � ""' ' ~1! '" "' '  "'  k '""1
reptiles. Suzuki {1950! reported that the gray tree frog {ala versicolor! has
been collected in the vicinity af the town of Oconto.

Appendix C-11 contains general information on amphibians and reptiles of
I ake Section 11, but care shou1d be exercised in the 1nterpretation of the
relevance of these studies to Oconto Marsh.

The 11terature search yielded no site-specific information pertaining to
major species, seasonal distr1buti on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the reptiles and amphibi ans in this wetland.

Avi f gun a

The Wisconsin Department of Natural Resources, in 1ts fish and wildlife
study of the coastal zone, designated Oconto Marsh as Class I wildlife habitat,
"most desirable" to waterfowl, gull s and terns, shore birds, and songb1rds
 Thompson et al., 1976!. This wetland is one of the outstanding bird habitats

ill l . 	 ll 1  A A  k I b! k 1 k  A ~b
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Scharf et al. �977! also descr1be the spatial use of Oconto Marsh by
herons and terns. The outlet to the Oconto River  south of the diked area! 1s
heavily used for feeding by the herons and snowy egrets. All heron and egret
nests were 1n flooded willows; green her on nests were found only in live trees
and many of the black-crowned night heron nests were in dead trees. Green heron
nests were present at the per1phery of the black-cr owned n1ght heron colony.
Scharf et al. note that this is the only site on the Great Lakes where colon1al
nesting of green herons has been obser ved. The green heron was also the only
heron species to nest outside of the diked area. The black tern nested in
cattails and sedges, while the For ster's tern only nested in catta11 areas.

Oconto Marsh, particularly near the Oconto River mouth, is an important
focal point for migrating waterfowl and shore birds  Scharf et al., 1977!.
IAIinter papulat1On data are aVailable far PeShtigO ChriStmaS bird cOuntS. The
Peshtigo Census Area includes the northern portion of Oconto Marsh but also
includes several small, non-coastal wetlands and thus may not be representative
of Oconto Marsh. Table 11-40 presents the 1972-1976 bird counts, which include
five species of waterfowl as we11 as the Cooper's hawk  ~Acti iter ~coo erii!, a
threatened species in Misconsin  Hine, et al., 1975! and the endangered bald

Scharf et al. �977! report that the diked area of Oconto Marsh rece1ves
1ntens1ve use from birdwatchers. This indiscriminate use threatens an
important breeding area. The authors believe that a management plan is
critically needed to protect the nest1ng birds from human d1sturbance. Much of
the wetland is inaccessible to human traffic, and there the avifauna remain
unstudied and undisturbed. Oconto Marsh is the only large wetland remaining on
lower Green Bay and is probably important to many species that have been forced
to abandon traditional habitat in the southern part of the bay because of high
water levels and filling. Scharf et al. predict that the number and diversity
of birds in Oconto Marsh w111 increase for several years.

Append1ces D-23 to D-28 contain addit1onal informat1on on wetland b1rds.
General studies on I ake Sect1on 11 related to Oconto Marsh are included, but
care should be exercised in the interpretation of the relevance of these studies
to this wetland.

The literature search yielded no s1te-specifi c information pertaining to
commercial use, food sources, and relationship to water levels of the birds
utilizing Oconto Marsh.

Mamal s

Oconto Marsh has been classified as "most desirable" habitat for muskrat
 Ondatra ZibethicuS!  ThOmpSOn et al., 1976; |AIiSCOnsin Department Of Natural
R . pPI p

A comprehens1ve discussion of the Green Bay watershed  Bertrand et al.,
1976! provides some general information which may be useful in characterizing
the wetlands of the western shore of Green Bay. This area provides high quality
w11dlife habitat. Muskrat  Ondatra zibethicus! and m1nk  Mustela vison! are
common in most wetlands. Trapping of beaver Castor canadensis, muskrat, mink,
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Table 11-40. wetland Bird Species of the Peshtigo Census Area
in the 1972-1976 Christmas Bird Countsa

2
27

133

10
2

59

1
2

51 90

55a95

1
71

2
3

23 15

4 4

6

The Peshtigo Census Area encompasses the northern portion of Oconto ttarsh
and severa1 smaller wetlands not included in this study  Arbib, 1973;
1974; 1975; 1976; 1977!

bobserved in the area during the count week, but not seen on the count day
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pi ed-bi 1 led grebe
mal lard
black duck
comon goldeneye
common merganser
Cooper's hawk
bald eagle
herring gull
barred owl
pileated woodpecker
starling
Brewer's blackbird
cardinal
purple finch

1
23
19
56
14

--b

1
2 1

84 183



and r1ver otter  Lutra canadens1s! is an important activity 1n the wetlands
inhabited by these species.

The literature search provided no other site-specific data pertaining to
seasonal distribution and abundance, dens1ty and product1vity, recreational and
commercial use, life histor ies, food sources, or relat1onship to water 1evels af
the mammals inhab1ting Oconto Marsh.

Endan ered S ecies

Forster's tern, which is being consi dered for state endangered status
 Hine, Wisconsin Department of Natural Resource, Endangered Species Committee
ersonal communication! nests in Oconto Marsh. The yellow rail, a bird

«y
past but recent sightings are extremely rare.

The peregrine fa1con  Falco ere rinus!, the bald eag1e, and the osprey
 Pandion haliaetus!, a11 endangere in Wisconsin, are occasionally observed
aTong the western shore of Green Say, especia11y during migration. The bald
eagle and the osprey historically nested here but no longer do  Dundas, 1968!.
The double-crested cormorant  Phalacrocor ax auritus!, also endangered in
Wisconsin, nests on 1slands in the bay. However, no other plants or animals
appearing on the federal or state lists of endangered or threatened species
 U.S. Fish and Wildlife Service, 1977; Hine et al., 1975! were documented in
Oconto Marsh.

Health

Site-specific information indicates that the environmental quality of
Oconto Marsh is very good. An abundance of waterfowl, shore birds and heron 1s
found in this wetland which has been designated as Class I wildlife habitat by
the Wisconsin Oepartment of Natural Resources. Several NPOES permit holders
discharge into the Oconto R1ver, which flows through part of Oconto Marsh and
may have some effect on its health.

LM 283CULTURAL SETTING

Oconto Marsh is located in Little River and Oconto Townships of Oconto
County, Wisconsin, and Grover Township of Marinette County, Wisconsin. Oconto
County experienced a rapid rate of population growth between 1970 annd 1975.
Oconto Township experienced slow growth, and Little River Township underwent
rap1d decline during the same time per iod. Marinette County experienced
moderate decline in population between 1970 and 1975. Grover Township had a
moderate growth rate during the same time period. Projections for 1990 indicate
that Oconto County is expected to undergo continued rapid population growth,
while Marinette County will have a moderate increase in population.
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Table 1l-41. Populat1on Data for the Vicinity of Oconto Marsh

Estimated
Population

l975

Estimated

1970-1975

Projected
Popul at i an

l990

Oconto County
Oconto Township
Little River Township

Marinette County
Grover Township

27,356
4,746

792
37,555

1,620

7.1
1.7

-7.8
-4.7

3.6

34,240

40,130

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Oconto Marsh is rural open space. The areas surrounding
the wetland are primarily 1n rural open space uses, with an area of 1ndustrial,
commercial, and residential development  the town of Oconto! just west of the
extreme southern portion of the wetland. Areas of r esi dent1al development occur
along the lakeshore near the eastern border of the wetland. A navigation aid
and piles lie offshore from Oconto Marsh at the mouth of the Oconto River and a
dumping ground lies with1n Green Bay near the wetland. A cemetery and a
telev1si on transmission tower are located within the wetland. Several roads
cross the wetland, and a rail line lies to the west. A portion of Oconto Marsh
is d1ked and water levels within this area are controlled by the Wisconsin
Department of Natural Resources  Wisconsin Coastal Zone Management Development
Program aerial photograph, l975!. The ownership of th1s wetland is primarily
private, with areas of state and local ownership interspersed throughout the
wetland. Predomi nant among these is a large area of local owner ship in the
northeastern portion of the wetland near the Oconto-Marinette county line. A
significant part of the wetland south of the Oconto River 1s privately owned by
the Oconto Sportsman Club  Bay-Lake Regional Planning Comnission, ~ersonal
conmuni cati on! .
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Developmental pressures on Oconto Marsh vary greatly within the wetland.
The portion of the marsh south of the Oconto River appears to be subject to low
developmental pressure since it is under the protective ownership of the Oconto
Sportsman Club. The areas north of the river under the ownership of the
Wisconsin Department of Natural Resources and local governmental units are also
assumed to be under minimal pressures. The privately-owned area northeast of
the town of Oconto between the diked area and Lake Michigan appears to be under
high developmental pressure, while pressures become moderate as one moves
further north in the wetland.



Recreation

Much of Oconto Marsh north of the Oconto River is within the Green Bay
Shores Wildlife Area. The wildlife areas on the west shore of Green Bay receive
a multiplicity of recreational uses. The most significant use is hunting, but
the areas also are used for sport and corliiercial fishing and trapping. In the
sumner the areas receive boati ng use with some large craft, while in the winter
snowmobiling and cross-country skiing are popular  Dan Olson, Wisconsin
Department or Natural Resources ~ersonal consaunication!,

Mineral Ener and Forest Resources

Oconto Marsh is situated in an area underlain by Trenton-Galena limestone
 Hotchkiss and Steidtmann, 1914!, but there are no active limestone operations
in close proximity to the wetland  Ostrom, 1970!.

A band of clean, abundant, and well-sorted sand about three ar four miles
wide and over 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be coenercially exploited  Bertrand et al., 1976!. No known oil, gas, or coal
resources are present in Oconto Marsh.

Portions of Oconto Marsh are heavily wooded  U.S.G.S. quadrangle map,
Oconto Wisconsin, 1956; Indiana University, Environmental Systems Application
Center aerial reconnaissance, 1978!. It was not determined through the
literature search whether these wooded areas are used for cormercial
production.

Public Utilities and Facilities

Transmissi on lines run along the western edge and across the northern
portion of Oconto Marsh  U.S.G.S. quadrangle maps, Oconto, Wisconsin 1956;
Porterfield, Wisconsin, 1963!.

Pollution Sources

There are several NPDES permit holders discharging into the Oconto River,
which passes through the southern portion of Oconto Marsh. The city of Oconto
Municipal Sewage Treatment Plant is adjacent to Oconto Marsh and discharges into
the Oconto River  Wisconsin Division of Environmental Standards, 1976!. No
site-specific information was located through the literature search pertaining
to non-point sources of pollution.

Historical and Archaeolo ical Features

There are no known historical sites within 500 feet of Oconto Marsh, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematical'ly surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1978!.

-1017-



RESEARCH PROJECTS LN 283

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Suhprogram Coordinator, gersonal comnunication! is undertaking a study of the
coastal wetlands of Gr een Bay. The purpose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wetlands, as well as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.



PE SHTI GO R I VER WETLAND

PHYSIOGRAPHIC SETTING LM 284

Peshtigo R1ver Wetland is located on the western shoreline of Green Bay at
the mouth of the Peshtigo River. This large wetland is situated 1n Marinette
County, Wisconsin, adjacent to the bay and three miles southeast of the city of
Peshtigo  U.S.G.S. quadrangle maps, I ittle Sturgeon, Wisconsin, 1961; Marinette
West, Wisconsin-Michigan, 1976!. Part of this wetland lies within the Peshtigo
Harbor Wildlife Area, which is managed by the Wisconsin State Department of
Natural Resources. Peshtigo River Wetland features abandoned oxbow lakes and a
series of channels with1n the river delta which offer excellent waterfowl
habitat. Part of the wetland is non-wooded, but much of the wetland supports
Lacustrine forest, a portion of which has recently been clear-cut. The
character of this low, Lacustr1ne System is periodically altered by
fluctuations in the level of Green Bay-Lake Michigan  Wisconsin Sc1entific
Areas Perservation Council, 1976!.

The total relief of Peshtigo River Wetland is approximately 10 feet.
Wetland elevations range from 580 to 590 feet above sea level  lake level to 10
feet above the approximate mean elevation of Lake Michigan!. The wetland is
located in the northern portion of the Green Bay-Lake Winnebago-Rock River
Lowland; the topography at higher elevations in this region is generally
rolling. The shoreline along this portion of Green Bay is flat, low, sandy, and
poor 1 y dra i ned. F luc tuati on s in the level of Green Bay-L ake Mi chi gan
considerably alter the size of the wetlands in the area  Harris et al., 1977!.
The Great Lakes Basin Ccmmission �975! describes this portion of' the Green Bay
shoreline as an erodible low pla1n.

The surf i ci al geology of Pes ht1go River Wetland 1 s characterized by
glaciolacustrine deposits of sand, silt, and clay. These lake sed1ments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Peshtigo River Wetland is Peat, a poor ly drained soil
consisting of organic mater1al derived from sedges, reeds, wood, and mosses
 Hole et al., 1968!.

~H~dro~lo ~g

The Peshtigo River flows through Peshtigo River Wetland. The last two
miles of the river, which conta1n the wetland, consist af a delta complex at the
river mouth. This delta complex includes old river channels and cutoff areas,



some of which are now lagoons. Dyers Slough, 1ocated in the central portion of
Peshtigo River Wetland, forms a complex of 'lagoons as lt empties into Green Hay.
There are also several intermittent streams flowing into the upper section of
Peshtlgo River Wetland  U.S.G.S. quadrangle maps, Little Sturgeon, Wisconsin,
1961; Marinette Nest, Wisconsin-Michigan, 1976!.

The Peshtigo River is light brown in color, and bottom sediments consist of
sand and vegetative detritus. Biological samples of the benthic con+unity
reveal that the mouth of the Peshtigo River is either polluted ar adversely
affected by pollution from upstream dlschargers of sludge deposits, si lamentous
slimes, and algae growths which limit dissolved oxygen levels. Water quality
data for the Peshtigo River sampled several miles upstream from the wetland are
available in Wisconsin Division of Environmental Standards �976!. The effect
of the Peshtigo River on Peshtigo River Wetland ls unknown.

Peshtigo River Wetland is influenced by Lake Michigan. A slight lowering
in the lake level can expose large areas of peat, muck, sedge humnocks, and
detritus  Wisconsin Scientific Areas Preservation Council, 1976!. The western
shore of Green Bay is subject to irregular water level fluctuations caused by
seiches. These fluctuations are large enough to have an impact on Peshtigo
River Wetland. Water level fluctuations in Green Hay have been known to reduce
the size of the wet1ands along the western shore, including Peshtigo River
Wetland, to one-third normal size during high water periods. This seiche
act1vity influences the type of vegetation as we11 as wildlife habitat.

The wetlands along the western shore of Green Hay are considered to be
"pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and productivity of the wetland ecosystem.
Current high water levels have reduced the general quality of these wetlands
 Bertrand et al., 1976!.

The Scientific Areas Preservation Council has sampled water quality in
Peshtigo River Wetland. The pH value on September 9, 1969, was 7.7, and
Kjeldahl nitrogen and total phosphorus values were 0.65 and 0.20 parts per
million, respectively  Wisconsin Scientific Areas Preservation Council, 1969!.
Additiona1 data are available from the files of the Wisconsin Scientific Areas
Preservatl on Council .

Lower Green Hay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are significant water quality problems. Chlorinated hydrocarbons
and polychlorinated biphenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Water quality data sampled in Green Bay near the
Peshtigo River are presented ln Table 11-42. These data may reflect conditions
in Peshtigo River Wetland, especially during high water periods. Additional
water quality data for Green Bay are available in Patterson et al. �975!.
Streams and groundwater provi de high quality water compared to the present low
quality of Green Hay  Oundas, 1968!.
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Table 11-42. Water guality Data for Green Bay Sqpled Offshore
of Peshtigo River Wetland

Dissolved
oxygen
m /1!

Nitrogen
 m /l

Phosphorus
 m /l !

Temper ature
 'cDate

0.200
0.100

0.047
0.025

12.2
10.6

9.0
16.0

5/21/74
9/ 5/74

a Patterson et al. �975!

The groundwater level 1n Peshtigo River 'Wetland 1s e1ther at or near the
surface  Wisconsin D1vision of Environmental Protection, 1971!. The l1terature
search provided no site-specific information pertaining to groundwater drainage
patterns and runoff, depth, or seasonal changes in Peshtigo River Wetland.

Cl imate

No natural special features are found in the vicinity of Peshtigo River
Wetland  U.S.G.S, quadrangle maps, Little Sturgeon, Wisconsin, 1961, and
Marinette West, W1scons1n-Michigan, 1976; Wisconsin Coastal Zone Management
Development Program aerial photograph, 1975!.
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In 1976, much of Peshtigo River Wetland was inundated, including large
tracts of the sedge Carex stricta, shrub carr, and upland trees. Extremely

f ~~TT4 I It ~ ! "1
spp.! were present  Bedford et a ., 1976 . Howlett �974! provides a general
analysis of the vegetation of western Green Bay from the mouth of the Fox River
to Peshtigo Point. However, the literature search yielded no site-specific
information perta1ning to dens1ty and productivity, or relationship to water
levels of the vegetat1on 1n Peshtigo River Wetland.
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The closest weather station providing climat1c data for Peshtigo River
Wetland is located in Marinette, Wisconsin. In 1975, the average monthly
temperature was 46.0 F, the average daily low for January was 13.3 F and the
average daily high 1n July was 86.4 F. The average annual precipitation is
30.68 inches, with a mean monthly precipitati on of 1.29 inches in January and
1.32 i nches in July based on the normal period from 1941-1970. The growing
season is approximately five months long, with the last killing frost �8 F! in
1975 occurring on April 21 and the first killing frost on October 2  National
Ocean1c and Atmospheric Admin1strati on, 1975!.



A search af the 11terature provided no site-specific information
perta1ning to major species, species composit1on, spawning and hatch1ng areas,
seasonal locations and abundance, life histor~es, recreational and commercial
use, or food sources of the fish populations in Peshtigo River Wet1and.

Invertebrates

Information on the composition and relative abundance of the invertebrate
fauna of Peshtigo River Wetland is available in the files of the Wisconsin
Department of N atura l Resources �970! . The ol i gochaetes, tendi pedi ds
 Diptera!, and amphipods have been the major species collected at the sample
sites, and can probably still be found there.

The literature search produced no site-specific information pertaining to
seasonal distribution, density and productivity, major food sources or
relationship to water levels of the invertebrates present in this wetland.

Re tiles and Am hibians

Accord1ng to Wendel J. Johnson  University of W1sconsin Center-Marinette,
er sonal comounication! and Leroy Lintereur  Wisconsin Department of Natural
esources, ersona communication! the bullfrog  Rang catesbeiana! is common in

t hti i ~h «� i I
rare where the Peshtigo River crosses the wet and. e re -backed salamander
 Plethedon c. cinereus!, American toad  Bufo amer1canus!, green frog  Rang
c~lamitans, northern Teopard frog  R. i iens, wood frog  g. s ivati~ca,
snappsng turtle  Chel dra ser entina7, painte turtie  Chr sem s g>cta , and
Blanding's turtle m doidea b andin i! also occur in Pes tigo iver Wetland
 L. Lintereur ~ersona cosvnunicat>on .

Mathiak and Kleinert  Wisconsin Department of Natural Resources, 1969!
recorded the presence of the American toad, spring peeper  ala crucifer!,
bullfrog, green frog, leopard frog, common snapping turtle, and paainted turtle
in Peshtigo River Wetland. These observers noted bullfrogs calling on July 18
and 30 and green frogs call1ng on July 30, which may suggest dates within the
breeding season. On July 30, 1969, a large number of leopard frogs had recently
metamorphosed. According to these observers, snapping turtles were being
har vested for home consumption.

Appendix C-ll contains general 1nformation on amphibians and reptiles of
Lake Section 11, but care should be exerc1sed in the interpretation of the
relevance of these studies to Peshtigo River Wetland.

Avif auna

The Wisconsin Department of Natural Resources, 1n its fish and wildlife
study of the coastal zone, designated Peshtigo River Wetland as Class I wildlife
habitat. With the exception of a small northern piece along the Peshtigo River,
this wetl and is "most desirable" to waterf owl and gulls and terns, and
"desirable" to shore birds  Thompson et alee 1976!. A major portion of Peshtigo
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Table 1]-43. Breeding Birds of Peshtigo River Wetland

anest records in Wisconsin Department of Natural Resources �969d!
bprobably a breeding bird  although no nest records! � Wisconsin Department

of Natural Resources
cnest records in Scharf et al. �977!

-1024-

green heronc
least bittern
Aoerican bitterna
mallarda
black duck
green-winged tea]
b]ue-winged te~]a
sandhill crane
Virginia rail
soraa
killdeerc
Forster's ternc

co+eon ternc
black terna
barn swal 1 owa
1 ong-bi] led marsh wrena
b] ue-gray gnatcatchera
ye11ow warblera
cerulean warblera
ye]]ow-headed b]ackbirda
red-winged blackbi rda
Brewer's b]ackbirda
brown-headed cowbirda
song sparrow



Table 11-44. Bird Observations at Peshtigo River Wetlanda

15019
6

16

7b
107

2
1

30

71

3
15b»5
10 5

8
5 1

20
1

1
5b
3
4b

aObservation dates in 1969 were April 16, 17, 27, and 30; May 1, 15, 21, and
29; June 18; and July 30. In 1970 observation dates were April 21; Nay 15
and 28; and June 25 and 26  Wisconsin Oepartment of' Natural Resources, 1969e
and 1970!.

bBirds were observed but not counted
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common loon
horned grebe
pied-billed grebe
great blue heron
green heron
great egret
black-crowned ni ght heron
least bittern
American bittern
whistling swan
Canada goose
snow goose
black duck
mallard
pintail
green-winged teal
blue-winged teal
northern shovel er
American wigeon
wood duck
ring-necked duck
canvasback
scaup spp.
commn gol deneye
buf fl ehead
hooded merganser
comnon merganser
harrier
osprey
kes trel
Yirginia rail
sora

American coot
comon snipe
spotted sandpiper
greater yellowlegs

2
3

6
2
1
1
1
8b

31
283

12
5 3b

6
87
»

3
17

6

35
28
29

3

10

2
20

2

25

4

16

2
3
1

17
5
3
1
9

herring gull
Bonaparte's gull
common tern
Caspian tern
black tern
mourning dove
downy woodpecker
eastern kingbird
tree swallow
barn swallow
cliff swallow

blue jay
crow
short-bi »ed marsh wren
gray catbird
brown thrasher
Ameri can robin
veery
starling
yellow warb 1 er
blackburnian warbler
comon ye'1lowthroat
redstart
bobolink
madowl ark spp.
ye 1 low-headed b1ackb ird
red-winged bl ackbird
northern oriole
Brewer's blackbird
brown-headed cowbird
rose-breasted grosbeak
gol dfi nch
rufus sided towhee
white-crowned sparrow
swamp sparrow
song sparrow

8
1
6b
1
1
7

7
16

5

33
2

»
6

b

7
2

--b
--b

87

1 7
2 2 5 1
2b

81

52 1 1
10
20



s olo a e s!, sandpipers  Micro alama himanto us!, pectoral sandpipers
elanotus!, red kno s, . canutus, greater and lesser yellowlegs

 ~Tr1n a melanoleuca, T. flavi es! and peep sandpipers. A raptor flyway passes
9khh . « « ., Rld

eagle and the osprey are frequently observed dur ing migration. Passer ine birds
rest and feed here during both migrations, including species of flycatchers,
thrush, vireo, warbler, grosbeak, finch, and sparrow.

Appendices D-23 to D-28 contain additional information on wetland birds.
General studies on Lake Section 11 related to the Peshtigo River Wetland are
included, but care should be exercised in the interpretation of the relevance of
these studies to this wetland.

The liter ature search provided no site-specific information pertaining to
recreational and comerci al use, life histories, or food sources of the birds
utilizing Peshtigo River Wetland.

Mammals

Substantial populati ons of beaver  Castor canadensis! and river otter
lt «1 9 19 Ill il ~l d 9 1., 19169.
This wetland has been cl assif ied as "most desirable" habitat for muskrat
 Ondatra zibethicus!  Thompson et al., 1976; Wisconsin Department of Natural
6 . Sih

A comprehensive discussion of the Green Bay watershed  Bertrand et al.,
1976! provides some general information which may be useful in characterizing
the wetlands of the western shore of Green Bay. This area provides high quality
wildlife habitat. muskrat and mink  Mustela vison! are common in most wetlands.
Trapping of beaver, muskrat m,ink, a~n rfver otter is an important activity in
the wetlands inhabited by these species ~

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
cottN ercial use, life histories, food sources, or relationship to water levels of
the mamals inhabiting Peshtigo River Wetland.

Endan ered 5 ecies

The wood turtle  ~Clenm s inscul ta] endangered in Wisconsin, is present
but rare along the lower section o the Peshtigo River, which includes Peshtigo
River Wetland  Wendel J. Johnson, University of Wisconsin Center-Narinette, and
Leroy Lintereur, Wisconsin Department of Natural Resources, personal
communications!.

The peregrine f alcon  Falco ere rinus!, the bal d eagle,  Hali aeetus
11 l, 9 1 1 11 l, 1 d 6 d

Wisconsin, are observed in the vic>nity of Peshtigo River Wetland during
migration. The bald eagle and the osprey historically nested along the western
shore of Green Bay but no longer do  Dundas, 1968!.
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Forster 's and common terns  Sterna forsteri, S. hirundo!, which are being
considered for state endangered status Pl>ne, Wisconsin Endangered Species
Committee, ersona1 communication! nest in this wetland. The red-shouldered
hawk  Buteo ineatus, a species threatened in Wisconsin, is a sulmer resident
fth~ I «g

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wi 1dlife Service, 1977; Hine et
al., 1975! were documented in Peshtigo River Wetland by the liter ature search.

Health

LM 284CULTURAL SETTING

Peshtiga River Wetland is located in Peshtigo Township of Marinette
County, Wisconsin. The county is sparsely populated, having a density of 26
persons per square mile. Marinette County experienced a moderate rate of
population growth between 1970 and 1975, but Peshtigo Township experienced a
r apid rate of population growth during the same time period. Projections for
1990 indicate that moderate population growth is expected to continue in
Marinette County.

Table 11-45e Population Data far the Vicinity of Peshtigo River Wetland

Estimated Projected
Xb Popul a<i on

1970-1975 1990"

Estimated
Popul ati on

1975

40,1303.3
7.3

Marinette County
Peshtigo Township

37,555
3,166

b U.S. Bureau of the Census �977!
Wisconsin, State Bureau of Program Management �975!

Land Use and Ownershi

Land use within Peshtigo River Wetland and most of the surrounding area is
rural open space. A few rural residences are scattered throughout the area.
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Site-specific information indicates that the environmental quality of
Peshtigo River Wetland is good. The area is an important resting area for
migrati ng waterfowl, and has been designated as Class I wildlife habitat by the
Wisconsin Department of Natural Resources. Several NPOES permit holders
discharge into the Peshtigo River, which flows through part of Peshtigo River
Wetland and may have some effect on its health.



Several access roads and two secondary highways cross Peshtigo R~ver Wetland. A
navigation light lies offshore and d~a~nage ditches are located near the center
of the wetland  U.S.G.S. quadrangle maps, Little Sturgeon, Wisconsin, 1961, and
Marinette West, Wisconsin-Michigan, 1976; Wisconsin Coastal Zone Management
Deve1opment Program aerial photograph, 1975!. The wetland is under mixed state
and private ownership; private ownership is primarily concentrated around the
periphery of the wetland. However, two sites in the approximate center of the
wetland are privately owned. The major portion of the wetland is under state
ownership  Bay-Lake Regional Planning Commission, ersonal communication!. The

d ~ I P h«g H 1 Nldl f I ..~ql I p.
Little Sturgeon, Wisconsin, 1956!. The location af Peshtigo River Wetland
within this wildlife area suggests that the wetland is subject to minimal
development pressure.

Recreation

Peshtigo River Wetland is situated within the Peshtigo Harbor Wildlife
Area. Specific information on the recreational usage of this wildlife area was
not obtained. However, the wildlife areas on the west shore of Green Bay
generally receive a multiplicity of recreational uses. The most significant use
is hunting, but the areas also are used for sport and conmercial fishing and
trapping. In the summer the areas receive boating use with some large craft,
while in the winter snowmobiling and cross-country skiing are popular  Oan
O'I son, Ieisconsin l!apartment of IIatura1 Resources, !sersona1 coassunication!.

Mineral Ener and Forest Resources

Peshtigo River Wetland is situated in an area under lain by Trenton-Galena
limestone  Hotchkiss and Steidtmann, 1914!, but there are no active limestone
operations in close proximity to the wetland  Ostrom, 1970!.

A band of clean, abundant, and we11-sorted sand about three or four miles
wide and over 40 miles long extends along the western shore of Green Hay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!. No known oil, gas, or coal
resources are present in Oconto Marsh.

Peshti go Ri ver Wetland is partially wooded  U.S.G.S. quadrangle maps,
Little Sturgeon, Wisconsin, 196]., and Mar inette West, Wisconsin-Michigan, 1976;
Indi ana Uni vers i ty, 6 nv ironmenta 1 Systems App 1 i cat i on Center aer i a1
reconnaissance, 1978!. A portion of this wooded area has been recently clear
cut.

Pub li c Util i ti es and Facil iti es

There are no public utilities within 0.5 mile of Peshtigo River Wetland
 U.S.G.S. quadrangle maps, Little Sturgeon, Wisconsin, 1961; Marinette West,
Wi s cons i n-Ni chi gan, 1976 ! .
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Pollution Sources

There are several NPDES permit holders in Peshtlgo discharging into the
Peshtigo River, which passes through the wetland. However, ther e are no NPDES
permit holders adjacent to Peshtigo River Wetland  Wisconsin Division of
Env i r onmenta 1 Standards, 1976 ! . No s 1 te-spec 1 f i c 1 nf ormati on was located
through the literature search pertaining to non-point sources of pollution.

Historica1 and Archaeolo ical Features

The Slough Bridge, an important local historical site, spans a section of
the Peshtigo River mouth within the wetland. Information related to this site
is available from the Marinette County Historical Logging Museum  Wisconsin
Historic Preservation Division, 1978!. A village and an historical Indi an
cemetery are also within the wetland.

An archaeological site is situated approximately one mile west of the
Slough Bridge, where skeletons were discovered after plowing near the river bank
 Wisconsin Historic Preservation Division!. Information regarding the
research, field reports, and analysis of this site can be obtained from the
Wisconsin Historical Society  Wisconsin Historic Preservation Division, 1978!.

RESEARCH PROJECTS

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Cour dinator, persona'I coasnunication! 1s undertak1ng a study of the
coastal wetl ands of' Green Bay. The purpose of the project i s to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences of diking coastal wet 1 ands, as we 1 1 as data on the natural
successi on of coastal wetlands r el evant to the Dredged Materi al Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approval.
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SEAGULL BAR WETLAND

PHYSIOGRAPHI C SETTING LN 285

Seagull Bar Wetland is located on the cuspate delta of the Menominee River
adjacent to the western shoreline of Green Bay in Mar inette County, Wisconsin.
The wetland lies at the base of Seagull Bar, approximately one mile south af the
Menominee River mouth. Seagull Bar is a sand spit consisting of ridges and low
dunes. The bar shelters a lagoon of shallow water with mud flats and emergent
vegetation. Seagull Bar Wetland is located within the city of Narinette,
Wisconsin, and occupies a low, non-wooded, Lacustrine site  U.S.G.S. quadrangle
map, Marinette East, Wisconsin-Michigan, 1976!.

The total relief of Seagull Bar Wetland is less than 5 feet. Elevations
within the wetland range from 580 feet to approximately 583 feet above sea level
  lake level to three feet above the approximate mean elevation of Lake
Michigan!. The wetland is located in the northern portion of the Green Bay-Lake
Winnebago-Rock River Low'tand; topography at higher elevations in this region is
generally rolling. The shoreline along this portion of' Green Bay is flat, low,
sandy, and poor ly drained. Fluctuations in the level of Green Bay-Lake Michigan
considerably alter the size of the wetlands in the area  Harris et al., 1977!.
The Great Lakes Basin Commission �975! describes this portion of the Green Bay
shoreline as an erodible low plain. The littoral zone lakeward of the shoreline
is generally flat and sloped, with shallow depths. Substantial portions of
sandy beach are exposed duri ng periods of low water levels.

The surficial geology of Seagull Bar Wetland is characterized by
glaciolacustrine deposits of sand, silt, and clay. These 1ake sediments include
associated deltas, sand dunes, and organic deposits  Hadley and Pelham, 1976!.

Soils

The soil type in Seagul1 Bar Wetland is Peat, a poorly drained soil
consisting of organic material derived from sedges, reeds, wood, and mosses
 Hole et al., 1968!.

~Hydrol pi~

There are no streams flowing through Seagul1 Bar Wetland  U.S.G.S.
quadrangle map, Marinette East, Wisconsin-Michigan, 1976!. Wave action in
Green Bay and the swirling waters of the Menominee River mouth formed Seagull
Bar  Lintereur et al., 1970!. This long sand spit may protect Sea Gull Bar
Wetland from wave action.
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The wetlands along the western shore of Green Bay are considered to be
"pulse stable" systems; periodic, short- and long-term changes in lake level may
be important to the maintenance and product1vity of the wetland ecosystem.
Current high water levels have reduced the general quality of these wetlands
 Bertrand et al ~ , 1976!.

The Scientific Areas Preservation Council has sampled water qual1ty in
Seagull Bar Wetland  Table 11-46!. Additional data are available in the files
of the Wisconsin Scientif~c Areas Preservation Council.

Table 11-46. Water guality Data for Seagull Bar Wetland

Dissolved

oxygen
  m.

otal
phosphorus

m.

Kje dahl
nitrogen

m.

Temperature
0F

Date

44.07.7
7.7

0.64
0.71

4/16/69
9/25/69

8.30.20
0.10

'Wisconsin Scientific Areas Preservation Council �969!

Lower Green Bay is heavily polluted; dissolved oxygen levels and nutrient
enrichment are s1gnificant water quality problems. Chlor1nated hydrocarbons
and polychlorinated b1phenyls are found throughout the Green Bay ecosystem
 Bertrand et al., 1976!. Water qual1ty data for Green Bay sampled near Seagull
Bar are presented 1n Table 11-47. These data may reflect conditions 1n Seagull
Bar Wetland, especially dur1ng high water periods. Additional water quality
data for Green Bay are ava1lable in Patterson et al. �975!.
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The western shore of Green Bay i s subject to 1rregul ar water level
fluctuations caused by seiches. These fluctuations are large enough to have an
1mpact on Seagull Bar Wetland. Since the wetland has a max1mum elevation of
three feet above lake level, a fluctuation of several inches 1n the wat r level
can drastically change the amount of wetland that is submerged. Recent high
water levels 1n Green Bay have reduced the wetland by at least ninety percent
 Scharf et al., 1977!. However, during periods of low water, additional coastal
wetland, beach, and shore vegetation are exposed  Wiscons1n Scientific Areas
Preservation Council, 1976! ~



Table 11-47. Water guality Data for Green Bay Sampled at Seagull Har

Disso 1 ved
oxygen
 m /1!

Nitrogen
 m /1

Phosphorus
 m /1

Temperature
'c!Date

0.1000.0039.3
12.2

9/24/73
5/21/74

13.5
7.5

a P at ters on et a 1 . �975 !

The literature search provided no site-specific information pertaining to
groundwater drainage patterns and runoff, depth, or seasonal changes in Seagull
Bar Wetland.

Cl im ate

S ec1al Features

No natural special features are found in the vicinity of Seagul1 Bar
Wetland  U.S.G.S. quadrangle map, Marinette East, Wisconsin-Michigan 1976;
Wiscons1n Coastal Zone Management Development Program aerial photograph, 1975!.

LM 285BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major speci es composition and distributi on, density and productivity, or
relationship to water levels of the vegetati on of Seagull Bar Wetland.

Fish

A search of the literature provided no site-specific 1nformation
pertain1ng to major spec1es, species composition, spawning and hatch1ng areas,
seasonal locations and abundance, 11fe histories, recreational and coneercial
use, or food sources of the fish populations in Seagull Bar Wetland.
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The cl osest weather stati on prov i ding c 1 imati c data f or Seagu11 Bar
Wetland is located in Marinette, Wisconsin. In 1975, the average monthly
temperature was 46.0 F, the average daily low for January was 13.3 F and the
average daily high in July was 86.4 F. The average annua1 precipitation is
30.68 inches, with a mean monthly precipitation of 1.29 inches in January and
1.32 inches in July based on the normal period from 1941-1970. The growing
season is approximately five months long, with the last killing frost �8 F! 1n
1975 occurr1ng on April 21 and the first ki111ng frost on October 2  National
Oceanic and Atmospheric Administrat1on, 1975!.



Invertebrates

Information on the composit1on and relative abundance of the invertebrate
f auna of Seagul1 Bar Wetl artd 1s available in the files of the Wisconsin
Department of Natural Resources �970!. The oligochaetes, tendipedids Oiptera!, and amphipods have been the major species collected at the sample
sites, and cart probably still be found in this wetland.

The literature search produced no site-specific information pertaining to
seasonal distribution, density and productivity, life histories, major food
sources, or relationship to water levels of the invertebrates present in Seagull
Bar Wetl and.

Re tiles and Am hibians

Append1x C-11 contains general 1nformation ort amphibians and rept11es of
Lake Section 11, but care should be exercised 1n the interpretat1on of the
relevance of these studies to Seagull Bar Wetland.

The literature search y1elded no site-specific information pertainirtg to
major spec1es, seasonal distribut1on and abundance, density, recreational and
commercial use, life histories, major food sources, or relationship to water
levels of the rept11es and amphibians in this wetland.

Avifauna

Seagull Bar Wetland is part of a state wildlife area, administered by the
Wisconsin Department of Natural Resources-Marinette Game Off1ce. This wildlife
area is well known for its large concentrations of birds. According to Scharf
et al. �977!, Seagull Bar has histor1cally been a productive waterfowl area as
well as a heavily used staging area for migrating water fowl and shore birds.
Recent high water levels have reduced the wetland area by at least ninety
percent. This has greatly reduced the amount of nesting and staging substrate
available to wetland birds.

A summary of bird observations on Seagull Bar between April and June of
1969 is presented in Table 11-48. These data are divided into April, May, and
June observation per1ods to loosely separate spr 1rtg migrants from summer  i.e.,
June! residents of the area. During spring migration, Seagull Bar Wetland is
heavily used by herons, waterfowl, shore birds, gulls, terns and passer1nes.
Some common sprirtg migrants not observed in the 1969 census include the
whistling swan  Olor columbianus!, canvasback  A th a valisineria!, Hudsortian

III ~ d t pfp I I d I tti W .�966! mentions that large numbers of American wigieo~ in~as amer cana!, mallardId. gff" !, d 92 g 11 I I g 1 I
migration.

A list of 22 known breed1ng birds of Seagull Bar 1s presented irt Table
11-49. The mallard and blue-winged teal  Anas discors! are the most abundarttnesting ducks, followed by the green-winge~ea!~crecca! and black duck  A.

~ ~rubri es!  Lintereur, 1966!. Other comnort wetland nesters 1nclude the Virginia
rai Rallus limicola!, black tern  Ch!idonias ~ni ra!, ged-winged blackbirds
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1969

Apri1 May JuneCommon name

common loon
horned grebe
pied-bi11ed grebe
great blue heron
black-crowned night heron
least bittern
American bittern
mallard
black duck
gadwall
pintail
green-winged teal
blue-winged teal
northern shoveler
American wigeon
ring-necked duck
scaup, spp.
common goldeneye
bufflehead
common merganser

red-breasted merganser
sora

American coot
killdeer
ruddy turnstone
spotted sandpiper
greater yellowlegs
wil'tet

dunlin

sander ling
glaucous gull
herring gull
ring-billed gull
Bonaparte's gull
common tern
Caspian tern
black tern
great horned owl
short eared owl
common flicker
tree swallow
bank swallow
barn swallow
purple martin
long-billed marsh wren
short-billed marsh wren

9
36

2
23

1
2

6
4

39
6

33

2
31
34
ll
19

2
622

4
22
32

6

82

20

8

15

1
40

3

480

150
521
156

18
46

100
70

5
80

40
40

1

80
8

25
7

1
ll
~*b

2
**b

3

2
6

6c
**b

-continued-
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Table 11-48. Bird Observations on Seagu11 Bar During



Table 11-48.  concluded!

April JuneMay
Common name

2
14

**b
14

brown thrasher
American robin
ruby-crowned kinglet
starl ing
yellow warbl er
yellow-rumpted warbler
common yellowthroat
meadowlark spp.
yellow-headed blackbird
red-winged blackbird
northern oriole
rusty blackbird
Brewer's blackbird
common grackle
brown-headed cowbird
American goldfinch
dark-eyed junco
white-throated sparrow
swamp sparrow
song sparro~
snow bunting

15

11
100

4
3

5
**b

1

6
~*b

10

8
32

2

~*b
23+

10
1
5

+*b 14

8
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Observation dates were April 15, 16, 27 and 30; I<lay 14, 20, 21 and 30; and
bJune 17  'hlisconsin Oepartment of Natural Resources, 1969!
c
**species observed but not counted
more individuals may have been present



d I ' ll Ilk I  ~E ~h
ye ow-headed bl ackbirds  X. xanthoce ha1us! are unco+non nesters. No nests of
the American coot  pu! ica americana, comnon ga!!inu!e  Ga! iinula ~chioro us!.

d-I ll I ~~I ~i I d I  III
Seagull Bar  Wisconsin Department of Natural Resources, 1969!. On July 16,
l976, Scharf et al. �977! observed a black tern nesting colony �3 individuals!
in Seagull Bar Wetland.

Table 11-49. Breeding Birds of Seagu11 Bar

b nesting records from Wisconsin Department of Natural Resources �969!
nesting records from Lintereur �966!

Lintereur �966! indicates that gulls, great, blue herons  Ardea herodias!,
and b!ack-crowned night herons  N. n cticorax! nest on green~ s an~ocated
about four miles to the east!. hese birds use Seagull Bar Wetland for
nocturnal feeding and resting. Herons are not currently breeding on the island,
but old black-crowned night heron nests indi cate a potenti al for future

dd ~tkk  d I  C
allina o! also breed in the vicinity, but documentation of their use of eagu

Bar Wet and is lacking. The p1p1ng plover  Charadrius melodus!, a species
threatened 1n Wisconsin,  Hine et al., 1975!, has been observed on Seagull Bar.

The W1scons1n Department of Natur al Resources files indicate that both
b1rdwatchers and hunters use Seagu'tl Bar Wetland during appropriate seasons.
These files a1so include a small study of brown-headed cowbird  Molothrus ater!
nest parasitism of red-winged and Brewer's blackbirds, swamp sparrows
 ~Nelos isa ~ear iana!, and song sparrows  Si. meiodia!.

Appendix D-lO contains additional information on wetland birds. Genera1
studies on Lake Section 11 related to Seagull Bar 'Wetland are included, but care
should be exercised in the interpretation of the relevance of these studies to
this wetl and.
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mal 1 arda
bl ack d~ck
pintail
green-winged teal
blue-winged teal b
northern shoveler
ring-necked p!easanta

Virginia rail
spotted sa~dpiper
bl ack ter n
eastern kingbird

long-bil led mar!h wren
brown thrasher
American robina
yellow warbler
yellow-headed blackbird
red-winged blackbird
Brewer's blackbird
brown-headed cowbird
swamp sparrow
song sparrow



The literature search provided no s1te-specific information pertaining to
density and product1vity, commercial use, health, 11fe histories, or major food
sources of the birds uti1iz1ng Seagull Bar Wetland.

Mammal s

Beaver  Castor canadensis!, muskrat  Ondatra zibethicus!, mink  Mustela

Seagull Bar Wetland  Wisconsin Department of Natura Resources, open file
reports, 1969 and 1970!.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histori es, food sources, or relationship to water levels of
the mammals inhabit1ng this wetland.

Endan ered S ecies

The piping plover  Charadrius melodus!, a species threatened in Wisconsin,
has been observed on Seagull Bar Wetland.

No other plants or animals appearing on the federal or state lists of
endangered or threatened species  U.S. Fish and Wildlife Service, 1977; H1ne et
al., 1975! were documented 1n Seagull Bar Wetland by the literature search.

Health

Site-specific information indicates that the environmental quality of
SeaguIl Bar Wetland is good. The ar ea is widely used as breeding, nesting, or
resting habitat by a large diversity of b1rds.

LM 285CUI TURAL SETTING

Seagull Bar Wetland is located with1n the city of Marinette in Marinette
County, Wisconsin. The county is sparsely populated, having a density of 26
persons per square mile, Marinette County experienced a moderate rate of
population growth between 1970 and 1975, but the city of Mar1nette experienced a
moderate decl1ne in population dur1ng the same time period. Projections for
l990 i ndi cate that Mari nette County may continue to undergo a moderate rate of
population growth.
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     g         ~i .  I       ,   I
o h 1 s!, and the osprey IVandion ha11aetus!, all endangered in Wisconsin,

are occasionally obs erve din soa~t  em Green Bay, especi ~ lly during  nigration.
The bald eagle and the osprey historically nested along the western shore of the
bay but no 1 onger do  Dundas, 1968! . The doub 1 e-crested cormor ant
 Phalacrocorax auritus!, also endangered in W1sconsin, h1stor1cally nested on
G~



Table 11-50. Population Data for the Vicinity of Seagull Bar Wet1and

Estimated
Population

1975

Estimated
Pod

1970-1975

Projected
Popul aibi on

1990

Marfnette County
City of Marinette

37,555
12,240

3.3
-4.7

40,130

a U.S. Bureau of the Census �977!
Wisconsin State Bureau of Program Management, �975!

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in Seagull Bar
Wetland. However, Red Arrow Park and Seagull Bar Scient1fic Area, located to
the east of the wet1and, are used for recreational purposes, including hunting,
trapping, fishing, picnicking, and camping.

Mineral oner and Forest Resources

Seagull Bar Wetland is located in an area underlain by Trenton-Galena
limestone  Hotchkiss and Steidtmann, 1914!, but there are no act1ve 11mestone
operat1ons in cl ose prox1mity to the wetland  Ostrom, 1970! .

A band of c1ean, abundant, and well-sorted sand about three or four m11es
wide and aver 40 miles long extends along the western shore of Green Bay.
Although not currently exploited, it is accessible to hydraulic mining and could
be commercially exploited  Bertrand et al., 1976!. No known oil, gas, or coal
resources are pr esent in Oconto Marsh.

- 1 038-

Land use within Seagull Bar Wetland is urban open space. The surrounding
area is characterized primarily by residential uses to the west  the eastern
edge of the city of Marinette!. The limited amount of 1and lying east af the
wetland is in urban open space, including the vaunicipally-owned Red Arrow Park
 Wiscons1n Coastal 2one Management Development Program aerial photograph,
1975!. The 20-acre Seagull Bar Scientific Area also lies to the east of the
wetland. This scientific area is owned by the Wisconsin Department of Natural
Resources  Wisconsin Sc1entific Areas Preservat1on Council, 1977!. The wetland
is under private ownership  Bay-Lake iiegfonal Planning Cotnnission, gersona1
corrrnunication!. The coastal location of the wetland and its proximity to the
city of Marinette suggest that the wetland may be subject to h1gh development
pressure.



There are no significant forest resources present in Seagull Bar Wetland
 U.S.G.S. quadrangle map, Marinette East, Wisconsin-Michigan, 1976; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!, nor are there any known oi1, gas, or coal resources.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Seagull Bar Wetland
 U.S.G.S. quadrangle map, Marinette East, Wisconsin-Michigan, 1976!.

Pollution Sources

There are no NPDES permit, holders adjacent to Seagull Bar Wetland. No
site-specific information was located through the literature search pertaining
to non-point sources of pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Seagull Bar Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematically surveyed by a professional archaeologist  Wisconsin
Historic Preservation Division, 1978!.

RESEARCH PROJECTS lM 285

H. J. Harris  University of Wisconsin Sea Grant College Program, Green Bay
Subprogram Coordinator, ~ersona1 conmunication! is undertaking a study of the
coastal wetlands of Gree~ Bay. The purpose of the project is to provide
information on the ecological dimensions of these coastal wetlands, which can be
utilized in the development of sound management policies regarding land use and
acquisition. The study will also provide information relevant to the merits or
consequences af diking coastal wetl ands, as wel l as data on the natural
succession of coastal wetlands relevant to the Dredged Material Research
Program of the U.S. Army Corps of Engineers. The project is funded by the
Wisconsin Sea Grant College Program and is scheduled to continue through 1980,
pending budget approva1.
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