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PREFACE

OBJECTIVES

The purpose of the volumes of which this is the fifth is the compilation of
published information concerning fish and wildlife resources and environmental
factors in the coastal wetlands of the Great Lakes within the United States.
Specific objectives were as follows:

 a! to delineate and describe all wetland areas along the Great Lakes
shorelines

 b! to inventory the fish and wildlife resources of these wetlands
 c! to describe the physiographic and cultura1 setting in which these

wetlands are situated, and
 d! to determine the voids in knowledge pertaining to the fish and

wildlife resources of the Great. Lakes coastal wetlands.

The Great Lakes region has been divided into five areas of study, each
consisting of a single lake and its connecting channel. These five areas are
 I! Lake Ontario and the St. Lawrence River; �! Lake Erie and the Niagara
River; �! Lake Huron and the St. Clair River, Lake St. Clair and the Detroit
River; �! Lake Michigan and the Mackinac Straits; and �! Lake Superior and the
St. Mary's River. Each such area comprises one volume in this study. An
overview volume has been prepared which serves as an introduction to the five
lake volumes.

The information sumnarizing the study areas is based on an extensive
literature search undertaken by the Ohio State University Center for Lake Erie
Area Research and the Indiana University Environmental Systems Application
Center. Major sources of information included referee journals and various
technical and popu1 ar pub I i cat i ons of the state departments of natural
resources, libraries, universities, federal, state, and local agencies, multi-
agency commissions having Great Lakes responsibilities, and private groups and
individuals possessing knowledge of Lake Michigan's coastal wetlands. In some
cases unpublished open file data of various agencies and individuals was used.
The sheer volume and the unfinished nature of unpublished data prec1uded its
extensive use. Many agencies, institutions, and individuals were contacted by
letter, telephone, or personal visit and provided valuable assi stance in the
acquisition and interpretation of published information. A complete listing of
agencies, institutions, and individuals contacted appears in the Overview
Volume  Volume $1!.
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INTRODUCTION

WETLAND !DENTIFICATION AND DELINEATION

This volume concerns the coastal wetlands of Lake Michigan and the Mackinac
Straits. U.S. Geological Survey quadrangle maps  scale 1:24,000 or 1:62,500,
depending on availability! were the primary basis for i dent i f ying and
delineating all coastal wetlands. An arbitrary boundary line was drawn on these
maps 1,000 feet landward of the normal high water mark at all points along the
Lake Michigan shore. All wetlands depicted on the maps which were contained
entirely or partially between the 1,000 feet boundary and the shore, whether
contiguous to the lake or not, were included in the review. Wetlands located
wholly or partially within 1,000 feet of a coastal body of water such as a bay,
harbor, or estuary, or small lakes and ponds with direct connections to Lake
Michigan, were similarly included. Figure 1 illustrates the above delineation
rules.

An aerial reconnaissance of the Lake Michigan shoreline was conducted
during July, 1978 to verify the existence of the wetlands shown on the
quadrangle maps as well as to provide some first-hand familiarity with the
wetlands and their setting. Hased on the quadrangle maps and aerial
reconnaissance, 417 wetlands were identified and delineated along the Michigan
shoreline. The 417 wetlands of Lake Michigan are located along approximately
1,632 shoreline maples in Michigan, Indiana, Illinois and Wisconsin.

USE OF TH!5 DOCUMENT

In order to facilitate the use of this report, the Michigan shoreline has
been divided into 15 lake sections  Table 1 and Figure 2!. Each lake section
corresponds to a separate chapter within this report. Hy looking at Figure 2,
users of this document can determine which lake section contains the wetland s!
in which they are interested. Once this has been accomplished, the
"Introduction" section of the appropriate lake section chapter should be
consulted. A more detailed map of the shoreline is contained within the chapter
Introduction. This map will permit users of the document to find the specific
wetland s! for which they are seeking information. The grouping of wetlands in
a lake section does not necessarily imply physical or biological relationships
among those wetlands. Rather, these sections are simply organizational devices
and usually were drawn according to political boundaries or the density and
distribution of wetlands along the coast.

Each wetland has been described in terms of its physiographic, biotic, and
cultural characteristics. Table 2 identifies the sub-components considered
~ithin these three components. Where available, wetland-specific data are
presented first within the individual wetland narratives, followed by
historical or general information of relevance to the wetland. Reference may
also be made to one of the appendices contained at the end of the report when
more generalized but non-specific information is applicable to the wetland. A
list of threatened and endangered species of Michigan, Indiana, Illinois, and
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Table 1. Fifteen Lake Sections of Lake Mfchfgan

a e sect on ore ne area nc u e

Mackinaw City, Michigan, to Sevenarlle Point, northwest of
Harbor Springs

Seveiilile Pofnt, northwest of Harbor Springs, to Cathead
Pofnt «t the tip of Leelanau Peninsula

Gathead Point, at the tip of Leelanau Peninsula, to Lookout
Point, north of Portage Lake

Lookout Point, north of Portage Lake, to the City of North
Muskegon, Nichigan

City of North Muskegon. Mfchfgan, to the Allegan County-
Van Buren Coun+ border

Allegan County - Van Buren County border to the Mf chfgan-
Indiana border

Michfgan - Indiana border to East Chicago, Indi ana

East Chicago, Indiana, to !ust north of the Illinofs-
Nsconsfn border

Just north of the Illinois - Mfsconsfn border to the Door
County - Kewaunee County border

10

Kewaunee County - Brown County border to the Nsconsfn-
Mfchf gan border along the Nenoitfnee Rfver

Misconsin - Michigan border along the Nenamlnee River to
Escanaba, Mf chf gan

Escanaba, Mfchfgan, to just east of the Delta County-
Schoolcraft County border near Point aux Barques

13

Just east of the Delta County - Schoolcraft County border
near Point aux Barques to an area west of Naubinway, Mfchf-
gan, near the Lower Millecoquins Rfver

14

Nest of Naubfnway, Michigan, near the Lower Millecoqufns
River to Point St. Ignace near the Nackinac 8rfdge

15

Door County - Kewaunee County border to the Kewaunee County-
Brown County border



LM-347 to LM-378 LM-379
to

LM-417
to

012

LM-036

LM-256
LM-28

LM-17
LM-

LM-137 to
LM-174

FigUre 2. Lake Sections of Lake Michigan and
The Straits of Mackinac



Table 2. Major components Addressed in Individual
Wetl and Narrati ves

PHYS IOGRAPMIC SETTING

Setting
Topography
Surficial Geology
Soil s
Hydrology
Cl imate
Special Features

BIOTIC SETTING

Vegetation
Fish
Invertebrates

Reptiles and Amphibians
Avifauna
Mamnal s
Endangered Species

CULTURAL SETTING

Oemography
Land Use and Ownership
Recreation
Mineral, Energy, and Forest Resources
Public Utilities and Facilities
Pollution Sources
Historic and Archaeologic Features

RESEARCH PROJECTS



Wisconsin appears in Appendix F-1 of this volume. Scientific names associated
with the co+non names used in this volume are presented in the Append1ces of the
Overview Volume.

A number of the wetlands along the Lake Mich1gan shoreline are situated in
close proximity to one another and have been grouped into "complexes" for
conven1ence of discuss1on. The grouping of several wetlands in a complex does
not necessarily imply any physical or biological continuity among those
wetlands, although such continuity may exist in some cases. Several small
wetlands in close proximity to one another or to a single larger wetland may
have little or no site-specific information associated with them. It 1s simpler
to group them under a single narrative rather than provide a completely negative
narrative for each separately. A complete listing of these complexes as well as
the individual wetlands along the I ake Michigan shorel1ne is presented in Table
3. The table also 1ndicates the page number on wh1ch a description of the
wet 1 and can be f ound.

This report. is intended to provide a comprehens1ve summary of published
informati on concerning the coastal wetlands of Lake Michigan that can be readily
used by public institutions and agencies as well as private groups and
individuals. This report should enable interested persons to more easily use
existing informat1on as we11 as to identify areas where information concerning
coastal wetlands is lacking. Doubtless, some sources of published information
have been overlooked. It is hoped that such information, however minor, will be
relayed to the authors.



Table 3. Wetlands in Lake Nichigan

Page NumberWetlandWetland Number

Lake Section 1

LN-001

LM-002

LM-003

LM-004

LM-005

19

29

35

41

52

57

Lake Section 2 63

LPGA-013

LM-014

LM-015

LM-01 6

67

77

82

N-011
LN-018
LM-019

LH-020

LN-021

5-022

93

98

103

LM-006
U'l-007

LM-008

LM-009

LM-010

LM-011

LM-01 2

Mackinaw City Wetland

Johnson Point Wetland

Trails End Bay Wetland

Wa-Watson Point Wetland

Carp Lake River Area Wetland

CECiL BAY WETLAND COMPLEX
Cecil Bay Wetland fl
Cecil Bay Wetland $2

Big Stone Point Wetland

Waugoshance Point Wetland fl

Waugoshance Point Wetland f2

Waugoshance island Wetland

Litt'le Sucker Creek Wetland

West Traverse Township Wetland

NcGeach Creek Wetland

Norwood Township Wetland

Whiskey Creek Wetland

BANKS TOWNSHlP WETLAND COMPLEX
Banks Township Wetland 41
Banks Township Wetland f2
Banks Township Wetland P3

Torch Lake Township Wetland fl

Torch Lake Township Wetland f2

Torch Lake Township Wetland $3

-continued-

X11



Table 3.  continued!

Pa e NumberWet an Number et an

108

113

118

123

LM-027
LN-028

LN-029

LM-030
LYi-031

137

142

152

157

163Lake Section 3

167

172

177

LM-041
lH-042

LM-043 Gull Island Wetland 194

LM-023

LN-024

LM-025

LN-026

LN-032

LH-033

LH-034

LM-035

LM-03k

LM-037

LH-038

LM-039

LM-040

Torch Lake Township Wetland 4'4

Milton Township Wetland fl

Milton Township Wetland f2

Paradine Creek Wetland

TRANSYERSE CITY ARFA WETLAND COMPLEX
Transverse City Area Wetland fi
Transverse City Area Wetland f2

Peninsula Township Wetland fl 135

PENINSULA TOWNSHIP AREA WETLAND COMPLEX 136
Peninsula Township Wetland 42
Peninsula Township Wetland f3

Bowers Harbor Wetland

Lee Point Wetland

Suttons Bay Wetland

Omena Wetland

Ennis Creek Area Wetland

Good Harbor Bay Wetland tl

Good Harbor Bay Wetland 82

Good Harbor Bay Wetland 43

Port Oneida Wetland

NORTH MANITOU ISLAND WETLAND COMPLEX 187
Lel and Townshi p Wetland
Tamarack Lake Wetland



Table 3.  continued!

Pa e Numberet andet an umber

200

lH-044
N-045

208

LM-046
LM-047
LM-048
LM-049
LM-050

218

225

232

LM-069
LM-010
LM-071
LM-012
LM-073

LM-074

LH-075

238

-centfnued-
xiv

LM-051
LM-052
LM-053
LM-054
LM-055
LM-056

LM-057

LM-058
LM-059
LM-060
LM-061
LM-062
LM-063
LB-064
LM-065
LM-066
LM-067
LM-068

BEAVER ISLAND WETLAND COMPLEX  NORTH!
Looney Point Wetland
Little Sandy Bay Wetland

BEAVER ISLAND WETLAND COMPLEX  SOUTH!
Jordan River Met'land
Point La Par Wetland
Beaver Island Interior Metland
Kelly Point Area Wetland
French Bay Wetland

HIGH ISLAND WETLAND COMPLEX
High Island Metland H
High Island Wetland f2
High Island Wetland 43
Hf gh Island Wetland 04
High Island Metland k5
High Island Wetland f6
High Island Wetland 47

HOG ISLAND lKTGVD COMPLEX
Hog Island Wetland fl
Hog Island Wetland f2
Hog Island Wetland f3
Hog Island Wetland f4
Hog Island Wetland f5
Hog Island Wetland 46
Hog Island Wetland 47
Hog Island Metland f8
Hog Island Wetland f9
Hog Island Metland HO
Hog Island Wetland Oil

GARDEN ISLAND WETLAND COMPLEX
Garden Is'land Wetland fl
Garden Island Wetland f2
Garden Island Metland 43
Jensen Harbor Wetland
Northcutt Bay Wetland

Betsfe River Wetland

Arcadia Lake Metland



Table 3.  continued!

et and Number Pa e NumberWet an

Lake Section 4 253

258LN-076

263
LN-077
LN-078
LN-079

269

277

282

287

292

297

LN-085
LN-086

LN-087

LPI-088

302

307

312

317

322

327

328

333

-continued-
XV

LN-080

N-081

LN-082

LN-083

LN-084

LN-089
LN-090

N-091

N-092

LN-093

LN-094

LN-095

Portage Lake Wetland

BAR LAKE WETLAND COMPLEX

Bar Lake Swanp
Bar Lake Wetland 01
Bar Lake Wetland P2

Nanfstee Rf ver Wetland

Little Nanfstee River Wetland

Ff ler/Grant Townshf ps Wetland

Bf g Sable 'Point Wetland

Rupert Bayou Wetland

HANLIN LAKE AREA WETLAND CONPLEX
Hamlin Lake Wetland fl
Hamlfn Lake Wetland 82

Big Sable River Wetland
I

Hamlin Lake Wetland f3

HANLIN LAKE WETLAND CONPLEX
Ham'lfn Lake Wetland 84
Hamlin Lake Wetland 45

North Bayou Wetland

Mfddle Bayou Wetland

South Bayou Area Wetland

Pfney Ridge Area Wetland

Pere Narquette Rfver Wetland



Table 3.  continued!

Pa e Numberet and

342

LN-096
LH-097
LN-098

348

353

359

364

369

374

379

385

391

395LN-107

LN-108 400

405

410

422

427

432

437

442

447

LN-116
LN-117
5-118

Wet an umber

LN-099

LN-'l00

LN-101

LH-102

LH-103

LN-104

LH-105

LN-106

Lake Section 5

LH-109

LN-110

LN-ill

LN-112

LN-113

lM-114

-116

BASS LAKE WETLAND CONPLEX
K!bby Creek Area Wetland
Bass Lake Wetland 41
Bass Lake Wetland f2

Pentwater Lake Wetland

Pentwater River Wetland

Rfchmonds Inlet Wetland

Stony Greek Wetland

Claybanks Township Wetland

Flower Creek Wetland

Wh!te River Wetland

Duck Lake Metland

Devils Qtchen Wetland

Green Creek Wetland

Nuskegon Lake Metland

Nuskegon Rfver Metland

Norton Shores Wetland

Nona Lake Wetland

Little Pigeon Creek Wetland

Pigeon R!ver Metland

Sloan Pond Wetland

BIG BAY WETLAND QNPLEX
Big Bay Metland fl
Big Bay Metland f2
Big Bay Metland f3

-cont! nued-
XV1



Table 3.  continued!

Pa e NumberMet an Number Wet and

Lake Section 6 453

457

462

467

472

LN-1 26

LN-127

482

487

Lake Section 7 495

498

512

LN-129
LN-130

522

LN-136 535

-continued-
Xvi1

' LH-119

LN-120

LN-121

LN-122
LN-123
LN-124
LN-125

LN-131
LN-132
LN-133
LN-134
LN-135

Black River Metland

Hagar Township Wetland 41

Hagar Townshfp Wetland P2

GRAND MERE LAKES AREA WETLAND COMPLEX
Grand Mere Lakes Wetland Pl
Grand Mere Lakes Wetland P2
Grand Mere Lakes Wetland f3
Grand Mere Lakes Metland P4

Harbert Metl and

Galien Rf ver Wetland

Indfana Dunes Wetland

DUNE ACRES WETLAND COMPLEX
Dune Acres Metland 41
Dune Acres Metland 82

OGDEN DUNES WETLAND CONPLEX
Ogden Dunes Wetland 81
Ogden Dunes Wetland f2
Ogden Dunes Metland k3
Ogden Dunes Metland 84
Ogden Dunes Wetland f5

Marquette Park Area Wetland



Table 3.  continued!

Pa e Numberet aWet an umber

Lake Section 8 542
546

LH-137
LPI-'l38
LH-139
LN-140
LN-141
LH-142
LN-143
LN-144
LN-145
LH-146
LN-147

LN-148

LH-149

LH-150
LH-151
N-152
LH-153
LH-154
LH-155
LH-156
LH-157
LH-158
LH-159
LN-160

LN-161

LN-162
LN-163
LN-]64
LN-165
LN-166
LN-167
LN-]68
LN-169
LH-170
LH-171
Ul-172

-continued-
XV111

LAKE CALUHET WETLAND CQ1PLEX
East Chicago Wetland
Lake George Wetland «1
Lake George Canal Wetland «1
Lake George Canal Wetland «2
Lake George Wetland «2
Lake George Canal Metland «3
Wolf Lake Park Wetland «1
Molf Lake Park Wetland «2
Molf Lake Park Wetland «3
Wolf Lake Park Wetland «4
Mil'liam M. PINers Conservation Area

Wetland «1
William M. Powers Conservation Area

Wetland «2
William M. Powers Conservat1on Area

Wetland «3
Powder Horn Lake Wetland «1
Pa<der Horn Lake Wetland «2
Powder Horn Lake Wetland «3
Lake Calumet Wetland «1
Lake Calwet Wetland «2
Lake Calumet Wetland «3
Lake Calumt Wetland «4
Lake Calurmt Metland «5
Lake Calulet Wetland «6
Lake Calumet Wetland «7
Calumet River Turning

Basin «5 Wetland «1
Calumet River Turning

Basin «5 Metland «2
O' Brien Lock and Dam Area Wetland «1
O' Brien Lock and Dam Area Wetland «2
O' Brien Lock and Dam Area Metland «3
O' Brien Lock and Dam Area Wetland «4
O' Brien Lock and Dam Area Wetland «5
Grand Calumet River Nouth Wetland «1
Grand Calumet River Nouth Wetland «2
Grand Calumet River Youth Wetland «3
Little Calulmt River Wetland «1
Little Calumet River Metland «2
Little Calumet River Metland «3



Table 3.  continued!

Wetlan Num er Pa e NumberWet and

570

LM-173
LM-174

Lake Section 9

LN-175

lJ1-176
600

607

612

617

622
LM-181
LM-'l82

LPl-183

628

633

640

645

650

655

660

668

673

-continued-
X1X

LM-177
LM-178

8-119

N-180

LM-184

LM-185

LM-186

LN-187

LM-188

LH-189

LM-190
LM-191

LM-19] A

LM-192

ILLINOIS BEACH STATE PARK
WETLAND COMPLEX
Waukegan Wetland
Illinois Beach State Park Wetland

Dominican College Wetland

Oak Creek Wetland

. CARROLLVILLE WETLAND COt!PLEX
Carrollville Wetland IfIl
Carrollvi1'le Wetland $2

Mequon Township Wetland

Grafton Township Wetland

WASHINGTON SCHOOL WETLAND COMPLY
Washington School Wetland fl
Washington School Wetland f2
Washington School Wetland f3

Mosel Township Wetland

Point Beach State Forest Wetland

Two Creeks Township Wetland fl

Two Creeks Township Wetland f2

Two Creeks Township Wetland 83

Carlton Township Wetland

KEWAUNEE RIVER WETLAND COMPLEX
Kewaunee River Wetland fl
Kewaunee River. Wetland 42

Pierce Township Wetland

Threemile Creek Wetland



Table 3.  continued!

Pa e Numberet anet an um er

Lake Section 10 679

684

LN-193
LN-194
LN-195

LN-196 690

695

LN-197
LN-198

LN-199 702

707

713

724

733

LN-204
LN-205

LN-206 738

748

756

763

770

775

781

787

-contfnued-
XX

LN-200
LN-201

LN-202

LN-203

LN-207
LN-208

LN-209

LM-210

LN-211

LN-212
LN-213

LM-214

LN-215

ROCKY POINT WETLAND CONPLEX
Rocky Point Metland
Sturgeon Bay Townshfp Wetland
Sturgeon Bay Canal Wetland

Lilly Bay Wetland

MHITEF?SH BAY METLAND COHPLEX
Mhiteffsh Bay Wetland
Whitefish Bay Creek Wetland

Jacksonport Area Metland

KANGAROO LAKE AREA METLANO COMPLEX
Kangaroo Lake Area Wetland H
Kangaroo Lake Area Wetland f2

Baf leys Harbor-Ephrafm Swamp

Toft Point Metiand

CANA ISLAND AREA METLAND CSlPLEX
Cana Island Area Wetland 41
Cana Island Area Wetland P2

North Bay Wetland

ROMLEYS HAY WETLAND CONPLEX
Rowleys Bay Wetland 81
Rowleys Bay Wetland P2

Liberty Grove Townshfp Wetland fl

Lfberty Grove Townshf p Wetland P2

Europe Bay Wetland

EUROPE LAKE WETLAND CONPLEX
Europe Lake Wetland fl
Europe Lake Wetland 0'2

Plum Island Metland

Detroit Island Metland



Table 3.  continued!

et and Pa e NumberWet an Number

792

801

806

811

817

823

828

833

838

843

848

LN-237
LN-238
$-239

LN-240 854

859
LN-241
LN-242
$-243
LN-244

-continued-
xxi

U1-216
LN-217
LN-218
LN-219
LN-220
LN-221
LN-222
LN-223
LN-224
LN-225

LN-226

LN-227

LN-228
LN-229

N-230
N-231

LN-232

LN-233

LN-234

LN-235

LN-236

WASHINGTON ISLAND WETLAND CONPLEX
Jackson Harbor Wetland fl
Jackson Harbor Wetland $2
South Point Wetland fl
South Point Wetland 82
Detroit Harbor Wetland Sl
Detroit Harbor Wetland 82
West Harbor Area Wetland kl
West Harbor Area Wetland P2
Coffee Swamp
Coffee Swamp Area Wetland

Gills Rock Wetland

Garret Bay Wetland

ELLISON BAY WETLAND CONPLEX
Ellison Bay Wetland 41
Ellison Bay Wetland f2

CHANBERS ISLAND METLAND CGNPLEX
Chambers Island Wetland 41
Chambers Island Wetland f 2

Sister Bay Wetland

Tennison Bay Wetland

Juddvi lie Bay Wetland

Egg Harbor Wetland

Leroys Point Wetland

HORSESHOE POINT WETLAND CONPLEX
Horseshoe Point Metland
Nonument Point Wetland 81
Nonument Point Wetland 02

Egg Harbor Township Wetland

SANER HARBOR WETLAND CNPLEX
Sawyer Harbor Metland 81
Sawyer Harbor Metland 42
Sawyer Harbor Wetland 43
Sawyer Harbor Metland f4
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a e Number
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LH-245 866

871

N-246
9-247
LH-248

LH-249

&-250

877

LH-251
LH-252
LH-253
lÃ-254

LH-255 894

901

905

910

916

924

932

LH-259
lH-260
LH-26l

946
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l.ake Section ll

LH-256

LH-256A

LH-257

LH-258

LH-262
8-263
LH-264
LH-265
LH-266
LH-267
LH-268
LH-269

Sand Bay Area Wetland

SAND BAY METLAND COHPLEX
Sand Bay Wetland fl
Sand Bay Wetland f2
Sand Bay Wetland f3

Snake Island Wetland

Rl leys Point Wetland

LITTLE STURGEON BAY WETLAND COHPLEX
Little Sturgeon Bay Metland fl
Little Sturgeon Bay Metland f2
Keyes Creek Wetland
Henderson Point Metland

Gardner Township Wetland fl

Scott Township Wetland

Po!nt au Sable Wetland

Whitney Slough

Fox River Metland

ATKINSON HARSH COHPLEX
Atkinson Harsh
Peats Lake Metland fl
Peats Lake Metland f2

DEAD HORSE BAY METLAND COHPLEX
Dead Horse Bay Wetland fl
Dead Horse Say Wetland f2
Peter's Harsh
Dead Horse Bay Wetland f3
Dead Horse Bay Wetland f4
Dead Horse Bay Wetland 45
Dead Horse Bay Wetland 46
Dead Horse Bay Wetland 47
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959

968

976

983

990
LM-278
LM-279

999
LH-280
LM-281
LH-282

1007

1019

1030

Lake Section 12 1041

1045

1050

1055

1060
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LH-270
LH-271
LH-272
LM-273

LH-274
LM-275

lN-276

lN-277

LH-283

LM-284

LM-285

LM-286

LM-287

LH-288

LM-289
LM-290
LM-291
LH-292
ill-293

LONG TAIL POINT WETLAND COMPLEX
Dead Horse Bay Wetland ¹8
Dead Horse Bay Wetland ¹9
Long Tail Point Wetland ¹1
Long Tail Point Wetland ¹2

LITTLE TAIL POINT WETLAND COMPLEX
Little Tail Point Wetland ¹1
Little Tail: Point Wetland ¹2

Little Suamico Township Wetland

Hud Creek Wetland

CHARLES POND AREA WETLAND COMPLEX
Kfrchner Creek Area Wetland
Charles Pond Wetland

PENSAUKEE RIVER WETLAND COMPLEX
Pensaukee River Wetland
Pensaukee River Area Wetland ¹1
Pensaukee River Area Wetland ¹2

Oconto Marsh

Peshtigo River Wetland

Seagull Bar Wetland

Menomfnee River Wetland

Ingallston Township Wetland

Arthur Bgr Wet'land

CEDAR RIVER AREA WETLAND COMPLEX
Cedarville Tmnshfp Wetland ¹1
Cedar River Wetland
Deer Creek Wetland
Fox Park Wetland
Cedarville Township Wetland ¹2
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Bark River Wetland

Henderson Lakes Wetland

North Lake Area Wetland

LN-294

LN-295

LH-296

1069

1074

1079

FORD RIVER AREA WETLAND GQHPLEX '
Ford River Townshfp Wetland
Ford Rf ver Delta Wetland

1084

N-297
N-298

LH-299

LH-300

Portage Harsh

Escanaba Gf ty Wetland

1091

1099

1105Lake Section 13

N-301 Escanaba Rf ver Wetland

Escanaba Townshf p Wetland

Saunders Point Wetland

Kf plfng Wetland

Days Rf ver Wetland

1110

1116

ll26

1136WHITEFISH RIVER AREA WETLAND CONPLEX
Nasonvil 1 e Wetl and
Rapid River Wetland
Whitefish River Wetland fl
Whf tefish River Wetland P2
Whftefish River Wetland f3

N-306
LH-307
LN-308
N-309
LN-310

Squaw Point Wetland

1149Trfnfty Church Wetland

DEEPWATER POINT WETLAND CGNPLEX
Deepwater Point Wetland 41
Deepwater Point Wetland P2

1154

1160

1165

1170
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N-302

N-303

N-304

N-305

LN-311

LN-312

LN-313
N-314

LN-315

ill-316

&-317

Peninsula Point Wetland

'wflsey Bay wetland

Wedens Bay Wetland
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1175
LH-318
LH-31 9

1181
LM-320
LN-321

1'I 86

LN-322
LN-323
LH-324
LN-325

1192LH-326

1997

LH-327
LH-328

1203LH-329

1210
LN-330
$-331

-332 121 7

1222

1228

1233

1238

1244
LN-338
LH-339
LH-340

1251
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XXV

LH-333
LH-334

LN-335

LN-336

LN-337

GRANSKDG CREEK WETLAND CNPLEX
Chippewa Point Wetland
Granskog Creek Wetland

SAND BAY WETLAND C NPLEX
Sand Bay Wetland fl
Sand Bay Metland f2

MARTIN BAY WETLAND COMPLEX
Hartin Bay Wetland fl
Hartin Creek Wetland
Hartin Bay Metland f2
St. Vital Point Wetland

St. Vital Island Wetland

OGONTZ BAY WETLAND COMPLEX
Ogontz Bay Wetland 81
Ogontz Bay Wetland f2

Sturgeon River Wetland

UPPER BIG BAY DE NGC WETLAND COMPLEX
Vpper Big Bay De Noc Wetland
Jacks Bluff Wetland

Garden Bay Wetland

PUFFY BAY WETLAND COMPLEX
Puffy Bay Wetland fi
Puffy Bay Metland III2

South River Bay Wetland

Point Detour Wetland

Sucker Lake Wetland

PORTAGE BAY AREA WETLAND COMPLEX
Portage Bay Wetland fl
Portage Bay Metland f2
Hal fmoon Lake Wetland

Delta County Border Wetland
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1256

LN-342
LM-343

1261

LN-344
LM-345
LM-346

Lake Section 14 1269

1273

1279

1284

LM-35l
9-352
LN-353
LN-354

Day Creek Area WetlandLM-355 1300

1305

Port Inland Wetland 1314

1319

LN-364
LM-365
LM-366

1324

LM-367
LM-368

LM-347

LM-348

LM-349

LM-350

LM-356
LM-357
LM-358
lPI-359
LM-360
LM-361
LM-362

POINT G'KEEFE AREA METLAND COMPLEX
Point O'Keefe Wetland
Trail Creek Metland

LITTLE HARBOR AREA WETLAND CGMPLEX
Cole Point Wetland
Little Harbor Metland
Pillows Point Wetland

Stony Point Area Metland

Manfstique City Wetland

Manistique Township Wetland 81

Manistique Township Wetland f2 1289

DUTCH JOHNS POINT AREA WETLAND CNPLEX 1294
Nanfstfque Township Wetland f3

, Manistfque Township Wetland f4
Manistfque Township Wetland f5
Dutch Johns Point Wetland

SEUL CHOIX POINT AREA WETLAND COMPLEX
Marblehead Creek Area Wetland 41
Narblehead Creek Area Wetland 42
Marblehead Creek Metiand
Gulliver Lake Wetland
Clear Lake Wetland
Seul Choix Bay Wetland fl
Seul Chofx Say Wetland f2

SEINERS POINT AREA WETLAND COMPLEX
Hughes Point Area Metland
Seiners Point Wetland 81
Seiners Point Wetland f2

SWAN CREE}  AREA WETLAND COMPLEX
Swan Creek Area Wetland fl
Swan Creek Area Wetland P2
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LN-369

LN-370

1329

1334

1339
LN-371
LN-372

1344

Fox Point Area Wetland

NcNeil Creek Wetland

1350

1355

1360
LN-377
LN-378

Lake Section 15 1366

U4-379

U4-380
LN-381

1380
lH-382
LNi-383

LN-384

lH-385

1385

Nattix Creek Wetland 1390

]395
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LN-373
LN-374

LN-375

LN-376

LN-386
LN-387
LN-388
LN-389

Peterson Creek Area Wetland fl

Peterson Creek Area Wetland f2

BIRCH POINT WETLAND CONPLEX
Birch Point Wetland 0'1
Birch Point Wetland t2

POINT PATTERSON AREA WETLAND COMPLEX
Scott Point Wetland
Point Patterson Wetland

GARFIELD TOWNSHIP WETLAND CONPLEX
Garfield Township Wetland fl
Garfield Townshi p Wetland 02

Lcwer Yiillecoquins River Area Wetland . 137p

NILLECO UINS POINT AREA WETLAND COMPLEX 1375
Nillecoquins Point Area Wetland
Nllecoquins Point Wetland

NAUBINWAY WETLAND COViPLEX
Naubinway Wetland 6
Naubinway Wetland f2

West Mile Creek Wetland

BIDDLE POINT WETLAND CI'DUPLEX

Biddle Point Wetland 81
Biddle Point Wetland 42
Biddle Point Wetland 83
Biddle Point Wetland f4
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1401

LM-394 1407

LM-395
LM-396

Paquin Creek Wetland 1422

1427

Brevort Area Wetland 1434

1438

1445

1450

1455

1459

xxviii

LN-390
LM-391
lN-392
LN-393

LM-397
LM-398

LN-399

LN-400
LN-401
lÃ-402
LM-403
LN-404

LN-406
LM-407
LM-408
LN-409

LN-410
LH-411
LM-41 2
LN-41 3
LM-414

$-41 5

LN-416

LN-41 7

BLACK RIVER BAY WETLAND COMPLEX
Black River Bay Wetland 41
Black River Bay Wetland 82
Black River Bay Wetland f3
Black River Bay Wetland k4

Hog Island Can@ground Wetland

HOG ISLAND POINT AREA WETLAND COMPLEX
Hog Island Point Wetland f1
Hog Island Point Wetland 42

DAVENPORT CREEK AREA WETlAND COMPLEX 141 7
Davenport Creek Area Wetland 81
Davenport Creek Area Wetland 82

EPOUFETTE AREA WETLAND COMPLEX
West Harbor Wetland
Kenyon Bay Wetland
Point Epoufette Wetland
Epoufette Bay Wetland 01
Epoufette Bay Wetland f2

POINTE AUX CHENES WETLAND COMPLEX
Pointe Aux Chenes Bay Wetland tl
Pointe Aux Chenes Bay Wetland f2
Pointe Aux Chenes Bay Wetland f3
Pointe Aux Chenes Marshes

GROS CAP ROAD WETLAND COMPLEX
Gros Cap Road Wetland kl
Gros Cap Road Wetland f2
Gros Cap Road Wetland k3
Gros Cap Road Wetland l4
Gros Cap Road Wetland 45

West Moran Bay Wetland

St. Helena Is'land Wetland

Point St. Ignace Wetland
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LAKE SECTION 1

INTROOUCTION

Lake Section 1 extends along the northeastern shoreline of Lake Michigan
from Mackinaw City to Sevenmile Point, northwest of Harbor Springs. The lake
section is situated entirely within Emmet County, Michigan, which is sparsely
populated. The wetlands of Lake Section 1 lie on a low lacustrine plain on the
south-facing slope of the Niagara Cuesta. Large wetlands are common in low
inland areas on this plain. The predominant shore type in the vicinity of the
wetlands is erodible low plain featuring a sand and gravel beach  Great Lakes
Basin Commission, 1975!.

Figure 1-1 shows the approximate location of the 12 wetlands in Lake
Section 1. Latitude, longitude, acreage, and classification for each of these
wetlands are presented in Table 1-1. Elevations of the wetlands in Lake Section
1 range from 580 to 615 feet above sea level fake level to 35 feet above the
approximate mean elevation of Lake Michigan!. The majority of the wetlands are
Pa1ustrine systems. Lacustrine wetl ands are al so common.

Information related to the physiographic and cultural features of the 12
wetlands is summarized in the individual wetland narratives presented in this
chapter. Mith the exception of Trails End Bay Wetland and Big Stone Pond
wetland, published sources have not provided site-specific information on the
biotic characteristi cs of Section 1 wetlands. Information on the hydrologic
characteristics of these wetlands is also lacking.



8-=

5

1

8

!

Figure 1-1. Lake Section 1
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Table l-l. Location, Acreage, and Classification of Wetlands
in Lake Section 1

Wetland Vumher LatitudeWetland Longitude Acreage assiffcation
001

189
002

003
P.R

005
29

CECIL BAY WETLAHD CDMPLEX
Cecfl Bay Wetland Hf
Cecil 8ay Wetland 42

45'44'40'
45 d44 I 4p II

006
007 84'50'30"

84'51'30"
10
38

'! 85008
P,R

009

010

10
O'I 1

259
012

P,R

P=pa'Iustrine
L=lacustrine
R=riverfne

-3-

Mackinaiv City Wetland

Johnson Point Wetland

Trails End Bay Wetland

Wa-Watum Point Wetland

Carp Lake River Area Wetland

Big Stone Pond Wetland

Waugoshance Pofnt Wetland ffl

Waugoshance Point Wetland 42

Waugoshance Island 'Ifetland

Little Sucker Creek Wet'!and

45'46'4D"

45*46'20"

45 044 l 4pll

45 45'20"

45'44'30"

45 44'20"

45 45'20"

45'45'22"

45'45'15"

45 44'ZD"

84'44'25"

84 46'53"

84'47'40"

84'49'50"

84'50'00"

84 53'40"
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MACKINAW CITY WETLAND

PHYS IOGRAPHI C SETTING LM 001

Mackinaw City Wetland is located approximately 0.2 mile from the Lake
Michigan shoreline in Emmet County, M1chigan, adjacent to Mackinaw City. The
wetland is a Palustrine System and occupies a raised, partially wooded site.
Porti ons of the wetl and have been al tered by construction of a r ail line,
absorption ponds, a transmission corridor, and Interstate Highway 75  U.S.G.S.
quadrangle map, St. Ignace, Michigan, 1964; M1chi gan Department of State
Hi ghways and Transportati on aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

The total relief of Mackinaw City Wetland is 10 feet; wetland elevations
range from 600 to 610 feet above sea level �0 to 30 feet above the approximate
mean elevat1on of Lake Michigan!. The wetland lies on a low lacustrine plain on
the south-facing slope of the Niagara Cuesta. Large wetlands occupy low inland
sites on this pla1n. The Great Lakes Basin Corwission �975! describes the
shoreline near Mack1naw City Wetland as an erodible low plain featuring a sand
and gravel beach.

The surficial geology of Mackinaw City Wetland is characterized by sand
dunes  Martin, 1957!.

Soils

The soil type in Mackinaw City Wetland is Tawas muck, which has a surface
layer consisting of black muck underlain by dark gray and dark brown muck and
sand. Tawas muck was formed from woody and fibrous organic matter and
decomposed wood. This soil is poorly drained and has moderate available water
capacity and low natural fertility  Alfred et al., 1973!.

There are no streams flowing through Mackinaw City Wetland, but a small
lake is located near its center  U.S.G.S. quadrangle map, St. Ignace, Michigan,
1964!. The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, and seasonal changes in Mackinaw City Wetland.

Climate

The cl osest weather stati on provi d1ng cl imati c data f or Mack inaw C i ty
Wetland is located in Mackinaw City, Michigan. Based on the normal period from



No natural special features are found in the vicinity of Mackinaw City
Wetland  U.S.G.S. quadrangle map, St. Ignace, Michigan, 1964; Michigan
Department of State Highways and Transportation aerial photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!.

BIOTIC SETTING LM 001

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 Mackinaw City 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 Mackinaw City 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
Mackinaw City Wetland.

Re tiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Mackinaw City Wetland. The literature 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 amphi bi ans in this wet land.

Avif auna

Appendices D-l, D-2, and D-3 contain general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
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1931-1960, the mean monthly low for January is 14.6 F and the mean monthly high
for July is 66.9 F. The average annual precipitation is 28.88 inches, with a
mean monthly precipitation gf 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National. Oceanic and
Atmospheric Administration, 1972!.



the relevance of this information to Mackinaw City Wetland. The literature
search provided no site-specific information pertain~ng to seasonal abundance,
density and productivity, recreational and commercial use, health, 1ife
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mammals

The literature search provided no site-specific data pertaining to major
speci es, seasonal distribution and abundance, density and productivity,
recreational and comnercial use, life histories, food sources, or relationsh1p
to water levels of the mammals inhabiting Mackinaw City Wetland.

Endan ered S ecies

No plants or an1mals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Mich1gan
Endangered and Threatened Species Program, 1976! were documented in Mackinaw
City Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, two NPDES permit holders
d1scharge waste in the vic1nity of this wetland, which may have some affect on
1ts health.

LM 001CULTURAL SETTING

Mackinaw City Wetland is located in Wa-Watam Township of EiiIiiet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-2 ind1cates that Emmet County experienced a rap1d rate of
population growth between 1970 and 1975, but Wa-Watam Township experienced a
rapid decline in population during the same time period. Projections for 1990
indicate that rapid population growth is expected ta cont1nue in Emmet County.



Table 1-2. Population Data for the Vicinity of Mackinaw City Wetland

stimated

Populataion
1975

Estimated Prospected
Popul a/i on

1970-1975 1990

Emmet County
Wa-Watam Township

21,211
406

27,37015.7
-5 ' 8

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

Land Use and Ownershi

Land use within Mackinaw City Wetland is rural open space. The area
surrounding the wetland is characterized by residential, comnerci al, and
industrial land uses to the north and east  Mackinaw City!, and rural open space
to the south and west  Michigan Department of State Highways and Transportation
aeria1 photograph, 1973!. The wetland is under private ownership  Rockford Map
Publishers, Inc., 1975!. The proximity af the wetland to Mackinaw City suggests
that the wetland may be subject to moderate to high deve1opment pressures should
continued expansion of the city take place. Gravel pits, absorption ponds, a
transmission corridor, a rail line, and an i nterstate hi ghway are located in or
near Mackinaw City Wetland. Fort Michilimackinac and the Mackinac Straits
Bridge lie to the north of the wet1and, and fer ry docks lie to the east
 U.S.G.S. quadrangle map, St. Ignace, Michigan, 1964; Michigan Department of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

Recreation

Mineral Ener and For est Resources

There are four sand and gravel pits operating in close proximity to
Mackinaw City Wetland. One pit is situated near the northwestern portion of the
wetland, two pits are located just west of the approximate center, and a fourth
lies west of the southern portion of the wet1and  Michigan Department of State
Highways and Transportation aerial photograph, 1973!. There are no known oil,
gas, or coal resources in or near the wetland  Michigan Geological Survey
Division, 1977; Smith, 1915!.

Mackinaw City Wetland is partially wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!. The
literature search did not reveal whether or not this wooded area is used for
commercial production.

There are no known federal or state recreational facilities in the vicinity
of Mackinaw City Wetlands



Pub 1 i c Uti 1 iti es and F ac i 1 i ti es

The Straits Power Plant is located west of Mackinaw City Wetland. The
Straits plant is a gas turbine generating plant rated at 20 megawatts, owned by
the Consumers Power Company. There are transmission lines from the pl ant
situated west of the wetland  Federal Energy Administration, 1977; U.S.G.S.
quadrangle map, McGulpin Point, Michigan, 1964!.

Pollution Sources

There ar e two NPDES permit holders in the vicinity of Mackinaw City
Wetland. The Mackinaw City waste water treatment plant is situated south of the
wetland  T38N, R3W, SW 1/4 of NE 1/4, Sec. 24!. Some of the discharge from this
plant is used for irrigation and may enter the groundwater. The Mackinaw
Laundry Company, northwest of the wetland  T39N, R4W, Sec. 13!, discharges into
the groundwater  Michigan Water equality Division, 1978!. The effect  if any! of
the discharges by these NPDES permit holders on Mackinaw City Wetland is not
known.

An absorption pond is located in Mackinaw City Wetland; the nature and
effects of any discharge are not known  Michigan Department of State Highways
and Transportation aerial photograph, 1973!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution in Mackinaw City Wetland.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Mackinaw City Wetland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that three archaeological sites �0-EM-12, 20-EM-44, 20-EM-48! are
present in the vicinity of the wetland. These sites are mounds of an unknown
culture and time period  Peebles and Black, 1976 !. Further information
regarding the field research and exact location of the mounds can be obtained
from the Michigan History Division.

LM 001RESEARCH PROJECTS

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



JOHNSON POINT WETLAND

PHYS IOGRAPHI C SETTING LM 002

Johnson Point Wetland is located about 400 feet inland from the
northeastern shore1ine of Lake Michigan in Emmet County, Michigan, two miles
west of Mackinaw City. The wetland is situated at the northern end of Trails
End Bay, and is a Palustr inc System which occupies a raised, wooded site
 U.S.G.S. quadrangle map, McGulpin Point, Michiqan, 1964; Michigan Department
of State Highways and Tr ansportation aerial photograph, 1973!.

The total relief of Johnson point Wetland is approximately 5 feet. Wetland
elevations range from 593 to 598 feet above sea level �3 to 18 feet above the
approximate mean elevation of Lake Michigan� !, The wetland lies on a low
lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wetlands occupy low inland sites on this plain. The Great Lakes Basin
Commission �975! describes the shoreline near Johnson Point Wetland as an
erodible low plain. The shoreline features a broad sand beach   Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

Surficial Geolo

The surficial geology of Johnson Point Wetland is characterized by sand
dunes  Martin, 1957!.

Soils

The soil type in Johnson Point Wetland is Wheatley loamy sand, which has a
surface 1 ayer of black loamy sand underlain by gravelly sand. Wheatley loam
sand has low available water capacity and low natura1 fertility, and may have
ponded runoff . It is poorly drained and is generally found in depressions on
sand and gravel plains  Alfred et al., 1973!.

There are no streams flowing through Johnson Point Wetland, but open water
may be present in the wetland during periods of heavy rain  Alfred et al., 1973;
U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1964!. 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.



Cl imate

The closest weather station providing climatic data for Johnson Point
Wetland is located in Mackinaw City, Michigan. Based on the normal-period from
1931-1960, the msan monthly low for January is 14.6 F and the mean monthly high
for July is 66.9 F. The average annual precipitation is 28.88 inches, with a
mean monthly precipitation gf 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National Oceanic and
Atmospheric Administration, 1972!.

No natural special features are present within Johnson Point Wetland
 U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1964!.

LM 002BIOTIC 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 Johnson Point Wetland.

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

Invertebrates

The literature search produced no site-specifi c data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the i nvertebrates present in
Johnson Point Wetland.

Re tiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians of Lake
Section 1, but care should be exercised in the interpretation of the relevance
of this i nformati on to Johnson Point 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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Avif auna

Appendices D-l, D-2, and D-3 contain general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Johnson Point Wet wand. 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

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, 'fife histories, food sources, or relationship
to water levels of the mammals inhabiting Johnson 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Johnson
Point Wetland by the literature search.

Health

CULTURAL SETTING LM 002

Johnson Point Wetland is located in Wa-Watam Township of Emmet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-3 indicates that Emmet County experienced a rapid rate of
population growth between 1970 and 1975, but Wa-Watam Township experienced a
rapid decline in population during the same time period. Projections for 1990
1 ndi cate that rap i d popul ati on growth is expected to conti nue in Emmet County.

-11-

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



Table 1-3. Population Data for the Vicinity of Johnson Point Wetland

Estimated ProJected
Populatbion

1970-1975 1990

stimated
Population

1975

ErrIaet County
Wa-Watam Township

27,37021,211
406

15. 7

-5.8

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

Land Use and Ownershi

Recreation

There are no known state or federal recreational facil1ties in the vicinity
of Johnson Po1nt Wetland.

Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal deposits 1n close proximity to
Johnson Point Wetland  Gere, 1977; Michigan Geological Survey Div1sion, 1977;
Smith, 1915!. The wetland is wooded  Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!, but the literature search did
not reveal whether or not this wooded area is used for corenercial production.

Public Utilities and Facilities

There are no publ1c utilities within 0.5 mile of Johnson Point Wetland
 U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1.964!.

Pollution Sources

There are no NPDES permit holders adjacent to Johnson Point Wetland
 Michigan Water equality Divis1on, 1978!. No site-specific informat1on was
located through the literature search pertaining to non-point sources of
pollution in this wetland.
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Land use within Johnson Point Wetland is rural open space. The area
surrounding the wetland is characterized primarily by rural open space, with
lim1ted agricultural use. Some residential development exists along the Lake
Michigan shoreline, primarily in the vicinity of Trails Etid Bay  Michigan
Department of State Highways and Transportation aerial photograph, 1973!. The
wetland is under private ownership  Rockford Map Publishers, Inc., 1975!. The
slightly inland location of the wetland suggests that Johnson Po1nt Wetland may
be subject to low developmental pressures.



Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Johnson Point Wetland,
nor are there any known archaeological sites in the vic~nity. However, the area
has not been systematically surveyed by a professional archaeologist  Peebles
and Black, 1976!.

RESEARCH PROJECTS LM 002
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The literature search identified no on-going or impending research
projects pertaining to Johnson Point Wetland.



TRAILS END BAY WETLAND

PHYSIOGRAPHIC SETT I NG LM 003

Elevations of Trails End Bay Wetland range from 595 to 600 feet above sea
level �5 to 20 feet above the approximate mean elevation of Lake Michigan!.
The total relief of the wetland is 5 feet. Trails End Bay Wetland lies on a low
lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wetlands occupy low inland sites on this plain. The Great Lakes Basin
Commission �975! describes the shoreline near Trails End Bay Wetland as an
erodible low plain featuring a sand and gravel beach.

The surficial geology of Trai1s End Bay Wetland is characterized by sand
dunes  Martin, 1957!.

SOE 1 s

The soil type in Trails End Bay Wetland is Tawas muck, which has a surface
layer consisting of bl ack muck underlain by dark gray and dark brown muck and
sand. Tawas muck was formed from woody and fibrous organic matter, and contains
partially decomposed wood. It is poorly drained and has moderate available
water capacity and low natural fertility  Alfred et al., 1973!.

An unnamed intermittent stream flows along the northern edge of Trails End
Bay Wetland  U.S.G.S. quadrangle maps, McGulpin Point, 1964; Pellston,
Michigan, 1958!. The literature search provided no site-specific data
pertaining to water 1evel influences, groundwater drainage patterns and runoff,
water quality, depth, and seasonal changes in this wetland.

Climate

The closest weather station providing climatic data for Trails End Bay
Wetland is located in Mackinaw City, Michigan. Based on the normal period from
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Trails End Bay Wetland is located about 300 feet inland from the
northeastern shoreline of Lake Michigan in Emnet County, Michigan, 2.7 miles
southwest of Mackinaw City. It is situated near the southern end of Trai'Is End
Bay, and a small pond and a secondary highway are located between the shoreline
and the wetland. Trails End Bay Wetland is a Palustr inc and intermittent
Riverine System whi ch occupies a raised, wooded site  U. S .G.S. quadrangle maps,
McGulpin Point, Michigan, 1964 and Pellston, Michigan, 1958; Michigan
Department of State Highways and Transportation aerial photograph, 1973!.



1931-1960, the m~an monthly low for January is 14.6 F and the mean monthly high
for July is 66.9 F. The average annual precipitation is 28.88 inches, with a
mean monthly precipitation gf 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National Oceanic and
Atmospheric Administration, 1972!.

No natural special features are found in the vicinity of Trails End Bay
Wetland  U.S.G.S. quadrangle maps, McGulpin Point, Michigan, 1964, and
Pellston, Michigan, 1958; Michigan Department of State Highways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.

BIOTIC SETTING LM 003

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 Trails End 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 Trails End Bay Wetland.

Invertebrates

Re tiles and Am hibi ans

Appendix C-1 contains general information on the reptiles and amphibians of Lake
Section 1 but care should be exercised in the interpretation of the relevance of
this information to Trails End Bay 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

Trails End Bay Wetland, in addition to adjacent open-water and upland
segments, was included in a proposed environmental area by the Michigan

-15-

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
Trails End Bay Wetland.



Department of Natural Resources  Michigan Shorelands Management Unit, 1975'.
The area is considered to be a high priority locationn for waterfowl use.
Principal waterfowl utilizing the wetland portion of this area are dabbling and
diving ducks, mergansers, coats, geese, and snipe. The area is used primarily
for waterfowl staging, feeding, resting, and nesting. Waterfowl use of the area
is heavy in comparison to the surrounding habitat.

Shore birds, gulls, and terns also utilize Trails End Bay Wetland,
principally for migration stopover, feeding, and resting. Wading birds,
including the great blue heron  Ardea herodias!, American bittern  Botaurus
le ti inos s!, and great egret  Casmerodi~us a bus!, frequent the wetian~",aalu

P
been obsei ved in the vicinity. The wetland receives Tight use For wildlife
watching  Michigan Shorelands Management Unit, 197'!.

Appendices D-1, D-2, and D-3 contain general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Trails End 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.

Matinal 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 maenals inhabiting Trails End Bay Wetland.

Endan ered S ecies

Bald eagles, which are on the federal threatened species list, have been
observed in the vicinity of Trails End Bay. Osprey, threatened in Michigan, and
the rare American bittern are also known to occur in the area  Robert F. Pintal,
Wilderness State Park, Carp Lake, ersonal communication!. However, no plants

� �g�,
species  U. S. Department of the Interior, Fish and Wildlife Service, 1977;
Michigan Department of Natural Resources Endangered and Threatened Species
Program, 1976j were documented in Trails End Bay Wetland by the literature
search.

Health

Site-specific information indicates that the environmental quality of
Trail s End Bay Wetland is very good for waterfowl habitat.

Information is insufficient for evaluation of the wetland as habitat for
fish, mammals, or reptiles and amphibians.

-16-



CULTURAL SETTING LM 003

Table 1-4. Population Data in the Vicinity of Trai1s End Bay Wetland

progectef
Population

1990

stlmate
Population

1975

stimate
Xh

1970-1975

Emmet County
Wa-Watam Township

21,211
406

15. 7
-5.8

27,370

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

Land Use and Ownershi

Land use within Trails End Bay Wetland is rural open space. The area
surrounding the wetland is primarily rural open space, with limited residential
development along the shoreline of Lake Michigan  Michigan Department of State
Highways and Transportation aerial photograph, 1973!. The western portion of
the wetland is under state ownership, while the remainder of the wetland is
privately owned  Rockford Map Publishers, Inc., 1975!.

The portion of the wetland which is state owned is likely to be subject to
low development pressures. The location of wetland near the shoreline, coupled
with the presence of Iimited residential development, suggests that the
privately owned portion of Trails End Hay Wetland may be subject to moderate
development pressure. A secondary highway is located between Trails End Hay
Wetland and the shoreline  U.S.G.S. quadrangle maps, McGulpin Point, Michigan,
1964, and Pellston, Michigan, 1958; Michigan Department of State Highways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.

Recreati on

Trails End Hay Wetland lies within the Hardwood State Forest, and portions
of the wetland are state owned. Although there are no known areas specifically
designated for recreational use in or near the wetland, all Michigan state

-17-

TraiIs End Bay Wetland is located in Wa-Watam Township of Emmet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-4 indicates that Emmet County experienced a rapid rate of
population growth between 1970 and 1975, but Wa-Watam Township experienced a
rapid decline in population during the same time period. Projections for 1990
indicate that rapid population growth is expected to continue in Emmet County.



forest lands are open for camping unless otherwise posted. Hunting and fishing
also constitute major uses of state forest lands  Henry H. Webster, Michigan
Department of Natural Resources, 2ersona1 conanunication!.

Mineral Ener and Forest Resources

There are no mineral, o11, gas, or coal depos1ts in close proximity to
Trails End Bay Wetland  Gere, 1977; Michigan Geological Survey Division, 1977;
Sm1th, 1915!. The wetland lies with1n the Hardwood State Forest  Indiana
Uni versity, Environmental Systems Application Center aer1al reconnai ssance,
1978!. State forest lands in the coastal area are with1n a "water influence
zone," where water quality, water use, and aesthetic surroundings are the
principal management concerns. Cover treatments are des1gned to maintain or
enhance these factors, and timber harvesting within this area is conducted
accordingly  Henry H. Webster, Michigan Department of Natural Resources,
~er senal conssuni cation! .

Publ1c Utilit1es and Facilit1es

There are no pub1ic utilities within 0.5 mile of Trails End Bay Wetland
 U.S.G.S. quadrangle maps, Pellston, Michigan, 1958; McGulpin Point, Michigan,
1964 !.

Pollution Sources

There are no NPDES permit holders adjacent to Trails End Hay Wetland
 Mi chi gan Water gual i ty D i vi si on, 1978! . No site-specific information was
located through the literature search pertaining ta non-point sources of
pollution in this wetland.

H1storical and Archaeola ical Features

No known historical sites exist within 500 feet of Trails End Bay Wetland,
nor are there any known archaeological sites in the v1cinity. However, the area
has not been systematically surveyed by a professional archaeologist  Peebles
and Black, 1976!.

LIvI 003RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Trails End Bay Wetland.
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WA-WATAM POINT WETLAND

PHYSIOGRAPHIC SETTING LM QO4

Wa-Watam Point Wetland is adjacent to the northeastern shoreline of Lake
Michigan in EIiIiet County, Michigan, 4.3 miles southwest of Mackinaw City, on a
headland which separates Cecil Bay and Trails End Bay. A small system of
coastal beach ridges parallels the shoreline near this headl and, and marshes lie
within the swaIes. Wa-Watam Point Wetland is a Lacustrine System, and occupies
a low, wooded site within the Hardwood State Forest  U.S.G.S. quadrangle map,
McGulpin Point, Michigan, 1964; Michigan State Department of Highways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.

The relief of Wa-Watam Point Wetland is very slight; wetland elevations
range f rom 580 to 582 f eet above sea level   1 ake 1 evel to 2 f eet above the
approximate mean elevati on of Lake Michigan!. The wetland lies on a low
lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wetlands occupy low inland sites on this plain. The Great Lakes Basin
Commission �975! describes the shoreline near Wa-Watam Point Wetland as an
erodible low plain featuring a sand and gravel beach.

The surficial geology of Wa-Watam Point Wetland is characterized by sand
dunes  Martin, 1957!.

Soil s

The soil type in Wa-Watam Point Wetland is Roscommon mucky sand, which has
a surf ace 1 ayer of very dark brown mucky sand and a substratum of li ght
yellowish-brown sand. Rosconeon mucky sand has low available water capacity,
low natural fertility, and rapid permeability. This soil was formed from sand
and is poorly drained  Alfred et al., 1973!.

-19-

There are no streams flowing through Wa-Watam Point Wetland  U.S G.S.
quadrangle map, McGulpin Point, Michigan, 1964!. The literature search
provided no site-specific data pertaining to water level influences,
groundwater drai nage patterns and runoff, water quality, depth, or seasonal
changes in this wetland,



C 1imate

No natural special f atures are found in the vicinity of Wa-Watam Point
Wet1and  U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1964!.

BIOTIC SETTING LM 004

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 the vegetation of Wa-Watam Point Wetland.

Fish

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

Invertebrates

The literature sear=h produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels for the invertebrates present in
Wa-Watam Point Wetlands

'Re tiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Wa-Watam Point 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 amphibi ans in this wetland.
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The closest weather station providing climatic data for Wa-Watam Point
Wetland is located in Mackinaw City, Michigan. Based on the normal period from
1931-1960, the mgan monthly low for January is 14.6 F and the mean monthly high
for July is 66.9 F. The average annua1 precipitation is 28.88 inches, with a
mean monthly precipitation 8f 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annua1
temperature and freeze data are not readily available  National Oceanic and
Atmospheric Admini stration, 1972!.



Avif auna

Appendices D-l, D-2, and D-3 contain general information on the wetland
birds of Lake Sect~on 1, but care should be exercised in the interpretation of
the relevance of this information to Wa-Watam Point Wetland. The literature
search provided no site-specific 1nformation pertaining to seasonal abundance,
density and productiv1ty, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mammals

The 11terature 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 Wa-Watam Point Wetland.

The bald eagle  Hal1aeetus leucoce halus!, which is on the federal list of
4 p i 1f, 1 b

Wetland. The osprey  Pand1on haliaetus!, threatened in Michigan, and the rare
American bittern  Beta~urus ent»noses!, are also known to occur in the area
 Robert F. Pintal &~i~~erness ta e ark, Carp Lake, ersonal communication.
However, no other plants or animals appearing on the federa or state lists of
endangered or threatened spec1es  U.S. Fish and W1ldlife Ser vice, 1977;
Michigan Depar tment of Natural Resources Endangered and Threatened Species
Progr am, 1976! were documented in Wa-Watam Point Wetland by the literature
search.

Health

The available i nformati on is not suffi cient to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 004

Wa-Watam Point Wetland is located in Wa-Watam Township of Emmet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-5 indicates that Eeet County experienced a rapid rate of
population growth between 1970 and 1975, but Wa-Watam Township experienced a
rapid decline in population during the same time period. Projections for 1990
indicate that rapid population growth is expected to continue in Emmet County.



Table 1-5. Population Data for the Vicinity of Wa-Watam Point Wetland

Estimated

1970-1975

Projected
Popu/ation

1990

Estimated

Population
1975

Emmet County
Wa-Watam Township

21,211
406

27,37015.7

-5. 8

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

Land U se and Owners hi

Recreat i on

Although Wa-Watam Point Wetland lies within the Hardwood State Forest, it
is privately owned. Thus, any recreational use of the wetland would depend upon
the owner's permission  Henry H. Webster, Michigan Department of Natural
Resources, personal coesnunicationI.

Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal resources in close proximity to Wa-
Watam Point Wetland  Gere, 1977; Michigan Geological Survey Division, 1977;
Smith, 1915!. State forest lands in the coastal area are within a "water
influence zone," where water quality, water use, and aesthetic surroundings are
the principal management concerns. Cover treatments are designed to maintain or
enhance these f actors, and timber harvesting within this area is conducted
accordingly  Henry H. Webster, Michigan Department of Natural Resources,
personal coessuni cati on! .

Public Utilities and Facili ti es

There are no public utilities within 0.5 mile of Wa-Watam Point Wetland
 U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1964!.
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Land use within Wa-Watam Point Wetland is rural open space. The area
surrounding the wetland is also rural open space, with limited residential
development along the Lake Michigan shoreline  Michigan Department of State
Highways and Transportation aer ial photograph, 1973!. The wetland is within the
pr i vately-owned Mackinaw Shores resi denti al development  Rockf ord Map
Publishers, Inc., 1975!, which suggests that it is subject to moderate to high
developmental pressures. An access road lies inland of Wa-Watam Point Wetland
 U.S.G.S. quadrangle map, McGulpin Point, Michigan, 1964!.



Pollution Sources

There are no NPDES permit holders adjacent to Wa-Watam Point Wetland
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po11uti on ~

Historical and Archaeolo ical Features

No know historical sites exist within 500 feet of Wa-Watam Point 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 004

-23-

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



CARP LAKE RIVER AREA WETLAND

PHYSIOGRAPHIC SETTING LM 005

Carp Lake River Area Wetland is located near the northeastern shore of Lake
Michigan in Ereshet County, Michigan. The wetland lies to the west of Carp Lake
River, 0. I mile inland from Cecil Bay and 4.0 miles northwest of the community
of Carp Lake. Low coastal beach ridges parallel the shoreline of Cecil Bay; the
wet land lies behind these ridges. Carp Lake River Area Wetland is a low, wooded
Palustri ne System situated within the Hardwood State Forest  U.S.G.S.
quadrangle map, Pellston, Michigan, 1958; Michigan Department of State Highways
and Transportation aerial photograph, 1973!.

The total relief of Carp Lake River Area Wetland is approximately 10 feet.
Wetland elevations range from 590 to 600 feet above sea level, 10 to 20 feet
above the approximate mean elevation of Lake Michigan. The wetland lies on a
low lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wet 1 ands occupy 1 ow inland sites on this pl ain. The Gr eat Lakes Basin
Commission �975! describes the shoreline near Carp Lake River Area Wetland as
an erodible low plain featuring a sand and gravel beach.

The sur ficial geology of Carp Lake River Area Wetland is characterized by
sand dunes  Martin, 1957!.

So i 1 s

The soil type in Carp Lake River Area Wetland is Roscommon-Eastport sand.
Roscomnon soils are generally found on old lake beach areas and in swales, while
Eastport soils are generally found on ridges. Roscomoon soil consists of very
dark brown mucky sand underlain with mottled yellowish-br own sand. It is poorly
drained and has low natural fertility and low available water capacity  Alfred
et al., 1973!.

Climate

The closest weather station providing climatic data for the Carp Lake River
Area Wetland is located in Mackinaw City, Michigan. Based on the normal period
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There are no streams flowing through Carp Lake River Area Wetland  U.S.G.S.
quadrangle map, Pellston, Michigan, 1958!. 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.



from 1931-1960, the mean monthly low for January is 14.6 F and the mean monthly0

high for July is 66.9 F. The average annual precipitation is 28.88 inches, with0

a mean monthly precipitatio~ of 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National Oceanic and
Atmospher ic Administration, 1972!.

No natural special features are present in Carp Lake River Area Wetland
 U.S.G.S. quadrangle map, Pellston, Michigan, 1958; Michigan Department of'
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

BIOTIC SETTING
LM 005

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 Carp Lake River Area 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 Carp Lake River Area Wetland.

Invertebrates

Re tiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Carp Lake River Area 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 amphibi ans in this wet land.

Avif auna

Appendices D-l, D-2, and D-3 contain general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Carp Lake River Area Wetland. The
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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
Carp Lake River Area Wetland.



literature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreational and coeoercia1 use, health,
fife histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mamnal 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 Carp Lake River Area Wetland.

Endan ered S ecies

Health

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

LM 005CULTURAL SETTING

Carp Lake River Area Wetland is located in Wa-Watam Township of Enmet
County, Mi chi gan. The county is sparsely populated, having a density of 40
persons per square mile. Table 1-6 indicates that Emmet County experienced a
rapid rate of population growth between 1970 and 1975, but Wa-Watam Township
experienced a rapped decline in population during the same time period.
Projections for 1990 indicate that rapid population growth is expected to
continue in Emmet County,
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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 Car p Lake
River Area Wetland by the literature search. However, the federally listed bald
" "   "'"' " ~! "' ' "  ' " '" " '" "l. ""' '"'4 '"
      ~l i«  t ~«o    k
to occur in the Cecil Bay-Trails End Bay area   obert . intal, Wilderness
State Park, Carp Lake, Siichigan, ~ersona1 coassunication!.



Table 1-6. Population Data for the Vicinity of Carp Lake
Ri ver Area Wetl and

Estimated Prospected
%%u~ Population

1970-1975 1990

Estimated
Population

1975

Emmet County
Wa-Watam Township

21,211
406

15. 7
-5.8

27,370

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

Land Use and Ownershi

Land use within Carp Lake River Area Wetland is rural open space. The area
surrounding the wetland is characterized primarily by rural open space, with
limited residential development along the shoreline of Cecil Bay  Michigan
Department of State Highways and Transportation aerial photograph, ].973!. The
wetland is under private ownership  Rockford Map Publishers, Inc., 1973!, but
its inland location, as well as the presence of only limited residential
development in the vicinity, suggests that development pressures on Carp Lake
River Area Wetland will be low.

Recreation

Mineral Ener and Forest Resor ces

There are no mineral, oil, gas, or coal deposits in close proximity to Carp
Lake River Area Wetland  Gere, 1977; Michigan Geological Survey Division, 1977;
Smith, 1915!. Carp Lake River Area Wetland is wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this area is used for
commercial production. Any timber havesting within this area may be subject to
state forest policy.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Carp Lake River Area
Wet1and  U.S.G.S. quadrangle map, Pellston, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Carp Lake Area Wetland
 Michigan Water guality Division, 1978!. No site-specific information was
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Although Carp Lake River Area Wetland lies within the Hardwood State
Forest, it is privately owned. Therefore, recreational use of this wetland
would depend upon the owner's permission.



Historical and Archaeoio ical Features

No know historical sites exist within 500 feet of Carp Lake Area 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 OOS

The literature search identified no on-going or impending research
projects pertaining to Carp Lake Area Wetland.
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l oc ated thr ough the l i ter ature search per ta i ning to non-po i nt sources of
po l l u t i on.



CECIL BAY WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 006-007

The Cecil Bay Wetland Complex, comprised of Cecil Bay Wetlands ¹1 and ¹2,
lies on the northeastern shore of Lake Michigan along Cecil Bay in Emmet County,
Michigan. Cecil Bay Wetland ¹1 is adjacent to the lakeshore, 4.7 mi"Ies
northwest of the community of Carp Lake This wetland is a Lacustrine System
featuring emergent vegetation growing in the shallow water af Cecil Bay. The
wetland occupies a low, partially wooded site lakeward of low coastal beach
ridges. Cecil Bay Wetland ¹2 lies 250 feet inland from the shoreline and 5.0
miles northwest of Carp Lake. This wetland is a wooded Palustrine System and
occupies a raised site within Wilderness State Park  U.S.G.S. quadrangle map,
Pellston, Michigan, 1958; Michigan Department of State Highways and
Transportation aerial photograph, 1973!.

Cecil Bay Wetland ¹1 has a total relief of less than 10 feet; wetland
elevati ons r ange from 580 to approximately 590 feet above sea level   lake level
to 20 feet above the approximate mean elevation of Lake Michigan!. Cecil Bay
Wetland ¹2 has a total relief of 15 feet, with elevations ranging from 600 to
615 feet above sea 1 eve 1 .

Cecil Bay Wetlands ¹1 and ¹2 lie on a low lacustrine plain on the south-
facing slope of the Niagara Cuesta. Large wetlands occupy low inland sites on
this plain. The Great Lakes Basin Comnission �975! describes the shoreline
near the Cecil Bay Wetland Complex as an erodible low plain featuring a sand and
gravel beach.

The surficial geology of Cecil Bay Wetlands ¹1 and ¹2 is characterized by
sand dunes  Martin, 1957!.

Soils
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The soil type in Cecil Bay Wetland ¹1 is Eastport sand; in Cecil Bay
Wetland ¹2 it is Thomas mucky loam. Eastport sand has been altered by shifting
wind, which has prevented the formation of a distinct soil profile. This soil
ranges from dark grayish-brown to very pale brown sand with low available water
capacity and low natural fertility. It is a well drained soil and is generally
found on beach ridges and low dunes. Thomas mucky loam has a surface layer of
very dark gray plucky loam with high available water capacity and medium natural
fertility. It is a poorly drained soil which formed from silty clay loam and is
generally found on glacial lake plains  Alfred et al., 1973!.



There are no streams flowing through Cecil Bay Wetlands ¹1 and ¹2  U.S.G.S.
quadrangle map, Pellston, Michigan, 1958!. 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 Cec11 Bay
Wetlands ¹1 and ¹2.

C11m ate

The closest weather station providing cl1matic data for Cecil Bay Wetlands
¹1 and ¹2 is located in Mackinaw City, M1chigan. Base! on the normal period
from 1931-1960, the yean monthly low for January 1s 14.6 F and the mean monthly
high for July is 66 ~ 9 F. The average annual precipitation is 28.88 inches, with
a mean monthly precipitatiog of 1.59 1nches in January and 2.37 1nches in July.
The first ki lling frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National Oceanic and
Atmospheric Administration, 1972!.

S ecial Features

No natural special features are found in the vicinity of the Cecil Bay
Wetland Complex  U.S.G.S. quadrangle map, Pellston, Michigan, 1958; Indiana
University, Environmental Systems Application Center aer1al reconnaissance,
1978!.

LM 006-007BIOTIC SETTING

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 of Cec11 Bay Wetlands ¹1 and 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, 11fe histories, recreational and commercial
use, or food sources of the fish populations 1n Cecil Bay Wetlands ¹1 and ¹2.

Invertebrates

The 11terature search produced no site-specific data pertaining to species
composition, seasonal di stribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present. in
Cecil Bay Wetlands ¹1 and ¹2.
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Reptiles and Am hibi ans

Appendix C- 1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Cecil Bay Wetlands 41 and g2. The literature
search yielded no site-specific information pertaining ta major species,
seasonal distribution and abundance, density, recreational and commercial use,
1 if'e hi stori es, major food sources, or rel ati onship to water levels of the
repti1 es and amphibi ans in these wetlands.

Avif auna

Recent observations in the Cecil Bay area suggest that waterfowl are
prevalent in the area and that various species of ducks nest there  Robert R.
Pintal, Wilderness State Park, Carp Lake, Michigan, ~ersona1 co naunication!.
Wading birds, including the great blue heron  Ardea herodias, great egret
 Casmerodius albus!, and the American bittern i!!otaur~us enti inosus!, are
y . Tc y      ~nn c 

h c 'rly

Appendices D-l, D-2, and D-3 contain general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Cecil Bay Wetlands Pl and t2. The
literature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreational and commercial use, health,
1ife histories, relationship to water levels, or major food sources of the birds
utilizing these wetlands.

Mar mal s

Snowshoe hare  ~Le us amer icanus!, beaver  Caste  canadensis!, river otter
d c I. ""~i  c m ' '   c y d

i~y  ye  yc y c ~ d c .

The literature search provided no other site-specific data pertaining to
major species, seasonal distribution and abundance, density and productivity,
life histories, food sources, or relationship to water levels of the mammals
inhabiting the Cecil 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 Wild1ife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented specifically
in the Cecil Bay Wetland Complex by the literature search. However, the bald

I y I
haliaetus, threatened in Michigan, and the rare American bittern  Botaurus
ienti  nosus! are known to occur in the Cecil Bay area  Robert F. Pintal,

derness State Park, Carp Lake, Michigan, !sersonal comnunication!.
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Heal th

Site-specif ic informati on indicates that the environmental quality of
Cecil Bay Wetlands ¹1 and ¹2 is very good. Minimal developmental pressure
occurs in the area, and large mammals and some endangered bird species are found
here.

CULTURAL SETTING LM 006-007

Cecil Bay Wetlands ¹1 and ¹2 are located in Wa-Watam Township of Emmet
County, Michigan. The county is sparsely populated, having a density of 40
persons per square mile. Table 1-7 indicates that Emmet County experienced a
rapid rate of population growth between 1970 and 1975, but Wa-Watam Township
exper i enced a r api d dec 1 inc in population dur i ng the same t ime per i od.
Projections for 1990 indi cate that rapi d popul ati on growth is expected to
continue in Emmet County.

Table 1-7. Population Data for the Vicinity of Cecil Bay
Wetlands ¹1 and ¹2

stimafee E's >ma e magee e
Popul ati on Kh, Popul at i on

1975 1970-1975 1990

27,37015.7
-5.8

21,211
406

Emmet County
Wa-Watam Township

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

Land Use and Ownershi

Land use within Cecil Bay Wetlands ¹1 and ¹2 is rural open space. The area
surrounding the wetlands is primarily rural open space, with limited
residential development along the shoreline of Lake Michigan  Michigan
Department of State Highways and Transportation aerial photograph, 1973!.
Cecil Bay Wetland ¹1 is under private ownership; Cecil Bay Wetland ¹2 is under
state ownership  Rockford Map Publishers, Inc., 1975!.

Since Cecil Bay Wetland ¹2 lies within Wilderness State Park, development
pressures can be consi dered minimal. The park has been nominated as an
environmental " area of particular concern" under Michigan's Coastal Zone
Management Program  Northwest Michigan Regional Planning and Development
Commission, 1977!. Should the nomination be accepted, Cecil Bay 'Wetland ¹2 will
probably be assured of protection from development. Cecil Bay Wetland ¹1 lies
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outside of the park boundaries, but owing to the apparent absence of immediate
resi denti al, agri cul tural, and commerci al pressures, development pressures on
Cecil Bay Wetland ¹1 are like1y to be low. An access road lies landward of Cecil
Bay Wetland ¹1 and lakeward of Cecil Bay Wetland ¹2  U.S.G.S. quadrangle map,
Pellston, Michigan, 1958; Indiana University, Environmental Systems Application
Center aerial reconnaissance, 1978!.

Recreation

Recreational acti viti es in Wilderness State Park include hunting, fishing,
camping, swimming, and picnicking. A boat launch is also available. The area
receives heavy use for wildlife watching, moderate use for fishing, and light
use for boating and hunting  Michigan Shorelands Management Unit, 1975!. The
park is considered to be an excellent site for geological and nature study
 Michigan Department of Natural Resources, 1978!.

Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal deposits in close proximity to
CeciI Bay Wetlands ¹1 and ¹2  Gere, l977; Michigan Geological Survey Division,
1977; Smith, 1915!. Cecil Bay Wetland ¹2 is wooded  Michigan Department of'
State Highways and Transportation aerial photograph, 1973!. However, timber
stands in Michigan's state parks are managed principally for aesthetic and
recreational purposes, so commercial timber harvests there are prohibited in
most cases  Henry H. Webster, Michigan Department of Natural Resources,
~ersona1 conraoniciation!.

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

There are no pub1ic utilities within 0.5 mile of Cecil Bay Wetlands ¹1 and
¹2  U.S.G.S. quadrangle map, Pellston, Michigan, 1958!.

Pollution Sources

There are no NPDES permit ho1ders adjacent to Cecil Bay Wetlands ¹1 and ¹2
 Mi chi gan Water equal ity D i vi si on, 1978! . iVo si te-specif i c inf ormati on was
located through the literature search pertaining to non-point sources of
pollution in these wetlands.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Cecil Bay Wetlands ¹1
and ¹2  Peebles and Black, 1976!. However, the Michigan Coastal 2one Inventory
indicates that one archaeological site �0-EM-19, from the Late Woodland
period! is present in the vicinity of the wetlands  Peebles and Black, 1976!.
Further information regarding the field research and exact location of this site
can be obtained from the Michigan History Division.
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RESEARCH PROJECTS LN 006-007

The literature search identified no on-going or impending research
projects pertaining to Cecil Bay Wetlands 11 and 42.



BIG STONE POND WETLAND

PHYSIOGRAPHIC SETTING I M 008

Big Stone Pond Wetland is located near the northeastern shoreline of Lake
Michigan in Emmet County, Michigan. The wetland lies 0.2 mile inland from Big
Stone Bay and 5.6 miles northwest of the community of Carp Lake. Big Stone Pond
adjoins the wetland to the north, and spruce-tamarack bogs are contiguous with
the wetland to the east and west. Big Stone Pond Wetland is a perennial
Riverine and PaIustrine System; it occupies a raised, partially-wooded site
within Wi 1 derness State Park  U.S.G.S. quadrangle map, Pe 1 1 ston, Michigan,
j.958! .

The total relief of Big Stone Pond Wetland is 20 feet; wetland elevations
range from 590 to 610 feet above sea level, 10 to 30 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a low lacustrine plain on
the south-facing slope of the Niagara Cuesta. Large wetlands occupy low inland
sites on this plain. The Great Lakes Basin Commission �975! describes the
shoreline near Big Stone Pond Wetland as an erodible low plain featuring a sand
and gravel beach.

Surficial Geolo

The surficiaI geology of Big Stone Pond Wetland is characterized by sand
dunes  Martin, 1957!.

Soils

The soil type in Big Stone Pond Wetland is Carbondale muck, which has a
surface layer of black muck underlain by brown mucky peat. Car bondale muck is
formed from decomposed woody materials and is very poorly drained; it has high
available water capacity but low natural fertility  Alfred et al., 1973!.

~Hidr o l~o

Big Stone Creek flows north through Big Stone Pond Wetland. The creek
originates just south of the wetland and runs along the eastern border before
f'Iowing into an unnamed lake. Big Stone Creek has an elevational change of
approximately 15 feet as it travels through the wetland  U.S.G.S. quadrangle
map, Pellston, Michigan, 1958!. Big Stone Pond is the largest of the three
shalIow open-water areas in the wetland, and was artificially created by damming
Big Stone Creek. Information on the flow rates of Big Stone Creek are not
available. However, the flow of the creek has been slowed by numerous beaver
dams  Pettingill et al., 1957!.



The literature search prov1ded no site-specific data pertain1ng to water
level influences, groundwater dra1nage patterns and runoff, water quality,
depth, or seasonal changes in Big Stone Pond Wetland.

C 1 1m ate

S ecial Features

No natural spec1al features are found in the vicinity of Big Stone Pond
Wetland  U.S.G.S. quadrangle map, Pellston, Michigan, 1958; Michigan Oepartment
of State Highways and Transportation aerial photography 1973; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

BIOTIC SETTING LM 008

Big Stone Pond Wetland has been described by Pettingill et al. �957! as a
bullrush marsh featuring many high shrubs, remnants of woods that preceded
formation of the wetland. 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 Big Stone
Pond 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 conmercial
use, or food sources of the fish populations in Big Stone Pond Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distribution and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Big Stone Pond Wetland.
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The closest weather station providing climatic data for Big Stone Pond
Wetland is located in Mackinaw City, Michigan. Based on the normal period from
1931-1960, the mgan monthly low for January is 14.6 F and the mean monthly high
for July is 66.9 F. The average annual precipitation is 28.88 inches, with a
mean monthly precipitati on tf 1.59 inches in January and 2.37 inches in July.
The first killing frost �8 F! in 1972 occurred on October 10. Average annual
temperature and freeze data are not readily available  National Oceanic and
Atmospheric Administration, 1972!.



Reptiles and Am hibi ans

Avif auna

According to Pettingill et al. �957!, Big Stone Pond Wetland is the most
noteworthy of the wetlands within Wilderness State Park. Table 1-8 lists the
bird species which are known to occur in Big Stone Pond Wetland or Big Stone
Pond. The list is incomplete since it refers primarily to summer species.

Table 1-8. Birds Occurring in Big Stone Pond or Big Stone Pond Wetlanda

S ecies Status

pied-billed grebe
great blue heron
black-crowned night heron
black duck
pintail
green-winged teal
blue-winged teal
wood duck
sharp-shinned hawk
bald eagle
marsh hawk

common snipe
spotted sandpiper
so1itary sandpiper
greater yellowlegs
lesser yellowlegs
wi 1 1 ow f 1 ycat cher
tree swallow
black-throated blue warbler

summer resident

common summer resident
rare

rare

rare

summer resident
summer resident
common summer resident
transient
transient
transient
common summer resident
summer resident
uncommon surrmer resident

Pettingill et al. �957!

Pettingill et al. also list the American bittern  Botaurus lenti inosus!,
Virginia rail  Rallus limico1a!, short-billed marsh wren istothorus

~ ~

latens s!, red-wage b~ack >r  ~Ae!aius hoeniceus!, and swamp sparrow

~ ~
e os iza eor iana! as birds known to breed regu ar y in the Wilderness State

Par we an s. pecies presumed to breed regularly in the Park include the
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Appendix C-I contains general i nformati on on the reptiles and amphibians
of L,ake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Big Stone Pond Wet1and. 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.



marsh hawk  Circus ~c aneus!, soda  Porzana carolina!, and conmon snipe  ~Ca ella
1 1 i o! .

Appendices D-l, D-2, and 0-3 contain general information on the wetland
birds vf Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Big Stone Pond Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and co tN!ercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing Big Stone Pond Wetland.

Maria 1 s

Snowshoe hare  ~Le us americanus!, beaver  Castor canadensis!, river otter
tl d l I, d t -turd  dd r « I t

d g~ t d  ltt ltg d d t~«, d dl.
Hunting is not permitted.

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 mamals inhabiting this
wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  IJ.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Big Stone
Pond Wetland by the literature search. However, recent observations  Robert F.
Pintal, Wilderness State Park, Carp Lake, Michigan, !sersonal comnunication!
note that the federally listed bald eagie  Haliaeetus leucoce ha us , the
osprey  Pandion hali actus , threatened in Mic igan, an the rare erican
b'ttern Botaurus enti inosus! are seen in the wetlands of Wilderness State
Pa~k. Pettingi et a . noted that, although there were no eagles nesting
in the park, an aerie that had been used previously was located in a tree south
of Big Stone Pond. Pettingil 1 et al. also list the marsh hawk, the black-
crowned night. heron  N cticorax n cticorax!, and the sharp-shinned hawk
 ~Acci iter striatus! al rea ene or rare in Michigan, as occurring in the
vicinity of Big Stone Pond Wetland. The marsh hawk and American bittern
apparently breed in the Wilderness State Park area.

Health

Site-specific information indicates that the environmental quality of Big
Stone Pond Wetland is very good for birds and mammals.

Information is insufficient for evaluation of the wetland as habitat for

fish or reptiles and amphibians.
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CULTURAL SETTING LM 008

Big Stone Pond Wetland is located in Bliss Township of Emmet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-9 indicates that Errrnet County and Bliss Township both
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Emmet County is expected to undergo continued
rapid population growth.

Table 1-9. Population Data for the Vicinity of Big Stone Pond Wetland

Estimated Projected
Population

1970-1975 1990

stimated
Population

1975

Emmet County
Bliss Township

21,211
398

15.7
41.1

27,370

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

Land Use and Ownershi

Land use within Big Stone Pond Wetland and most of the surrounding area is
rural open space. A camping area lies between the wetland and Big Stone Bay
 Michigan Department of State Highways and Transportation aerial photograph,
1973!. The wetland is under state ownership  Rockford Map Publishers, Inc.,
1975!, so developmental pressures should be minimal. Wilderness State Park has
been nomi nated as an environmental "area of particular concern" under
Michigan's Coastal Zone Management Program  Northwest Michigan Regional
Planning and Development Commission, 1977!. Should the nomination be approved,
Big Stone Pond Wetland will probably be assured of protection from development.
Foot trails and camping facilities are located near Big Stone Pond Wetland
 U.S.G.S. quadrangle map, Pellston, Michigan, 1958; Michigan Department of
State Highways and Transportation aerial photography 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

Recreati on

-39-

Recreational activiti es available in Wi Iderness State Park include
hunting, fishing, camping, swimming, and picnicking. A boat launch is also
avail able. The area recei ves heavy use for wildlife watching, moderate use for
fishing, and light use for boating and hunting. Wilderness State Park is an
excellent site for geological and nature study  Michigan Shorelands Management
Unit, 1975!.



Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal deposits in close proximity to Big
Stone Pond Wetland  Gere, 1977; Michigan Geological Survey 1977; Smith, 1915!.
Big Stone Pond Wetland is partially wooded, but timber stands in Mi chi gan' s
state parks are managed principally for aesthetic and recreational purposes and
commercial timber harvests are prohibited in most instances  Henry H. Webster,
Michigan Department of Natural Resources, personal communication!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Big Stone Pond Wetland
 U.S.G.S. quadrangle map, Pellston, Michigan, 1958!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Big Stone Pond 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 008

The literature search identified no on-going or impending research
projects pertaining to Big Stone Pond Wetland.
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There are no NPDES permit holders adjacent to Big Stone Pond Wetland
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution in this wetland.



WAUGOSHANCE POINT WETLAND ¹1

PHYSIOGRAPHIC SETTING I M 009

Waugoshance Point Wetland ¹1 is located 0.2 mile from the northeastern
shoreline of Lake Michigan in Emmet County, Michigan, ten miles west of Mackinaw
City. A line of low dunes and a sand and gravel beach lie between the wetland
and the lakeshore. Waugoshance Point Wetland ¹1 is a wooded Palustrine System
and occupies a raised site within Wilderness State Park  U.S.G.S. quadrangle
map, Big Stone Bay, Michigan, 1964!.

The total relief of Waugoshance Point Wetland ¹1 is less than 10 feet;
wetland elevations range from approximately 590 to 600 feet above sea level, 10
to 20 feet above the approximate mean elevation of Lake Michigan. The wetland
lies on a low lacustrine plain on the south-facing slope of the Niagara Cuesta.
Large wetlands occupy low inland sites on this plain. The Great Lakes Basin
Commission �975! describes the shoreline near Waugoshance Point Wetland ¹I as
an erodible low plain.

The surficial geology of Waugoshance Po~nt Wetland ¹1 is characterized by
lake beds comprised mainly of sand. These g1aciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

SoiIs

The soil type in Waugoshance Point Wetland ¹1 is Roscommon-Eastport sand.
Roscornrion soils are found on old lake beach areas and in swales, while Eastpor t
sand is found on ridges. Roscommon soil consists of very dark brown, mucky sand
underlain with mottled yellowish-brown sand. It is poorly drained and has low
natural fertility and low available water capacity. Eastport sand also has low
available water capacity and low natural fertility  Alfred et al., 1973!.

~Hdro~lo g

There are no streams flowing through Waugoshance Point Wetland ¹1
 U.S.G.S. quadrang1e map, Big Stone Say, Michigan, 1964!. 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 Waugoshance Point Wetland ¹1.



Climate

The closest weather station providing climatic data for Waugoshance Point
Wetland ¹1 is located in Cross Village, Michigan. In 1975, the average monthly
temperature was 45.2 F; the average daily low for January was 17.6 F and the0

average daily high in July was 78.4 F. The average annual precipitation is
29.43 inches, with a mean monthly precipitation of 2.22 inches in January and
2.59 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
28 F! in 1975 occurring on April 26 and the first killing frost on October 30
 National Oceanic and Atmospheric Administr ation, 1975!.

S ecial Features

No natural special features are present in Waugoshance Point Wetland ¹1
 U.S.G.S. quadrangle map, Big Stone Bay, Michigan, 1964; Michigan Department of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

BIOTIC SETTING LM 009

The literature search yielded no site-specific information per taining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Waugoshance Point Wetland ¹1.

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 Waugoshance Point Wetland ¹1.

Invertebrates

Re tiles and Am hibi ans

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1 but care should be exercised in the interpretation of the
relevance of this information to Waugoshance Point 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 amphi bi ans in this wetland.
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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
Waugoshance Point Wetland ¹1.



Avi f auna

Appendices D-l, D-2, and D-3 contains general information on the wetland
birds of Lake Section 1 but care should be exercised in the interpretation of
the relevance of this information to Waugoshance Point Wetland 41. The
literature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreational and commerci a] use, health,
life histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

mammal s

Snowshoe hare  ~Le us a nericanus!, beaver  Castor canadensis!, river otter
f1t. d   . d A~ltd  l

g~ g   l~
undated!.

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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Waugoshance
Point Wetland fl by the literature search. However, according to Robert F. Pintal
 Wilderness State Park, Carp Lake, Michigan, ersonal communication!, the

»y 1  I Il � ~1. y d 
tl dt tlg,dg

i t ! have recently been observed in wetlands located within WiTderness

Heal th

Site-specific information indicates that the environmental quality of
Waugashance Point Wetland tl is very good. Minimal developmental pressure
occurs in the area, and large mammals and some endangered bird species are found
here.

LM 009CULTURAL SETTING

Waugoshance Point Wetland Pl is located in Bl~ss Township of Emmet County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-10 indicates that Emmet County and Bliss Township both
experi enced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Emmet County is expected to undergo continued
rapid population growth.
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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 mar@rais inhabiting this
wetland.



Table 1-10. Population Data for the Vicinity of Waugoshance Point
Wetl and 81

Estimated
XB,

1970-1975

Projected
Popul atbi on

1990

stimated
Popul ati on

1975

Erect County
Bliss Township

21,211
398

15.7
41.1

27,370

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

Land Use and Ownershi

Land use within Waugoshance Point Wetland 41 and in the surrounding area is
r ural open space  Michigan Department of State Highways and Transportation
aerial photograph, 1973!. The wetland is under state ownership  Rockford Map
Publishers, Inc., 1975!.

Recreation

Recreational activities available in Wilderness State Park include
hunting, fishing, camping, swimming, and picnicking. A boat launch is also
available. The area receives heavy use for wildlife watching, moderate use for
fishing, and light use for boating and hunting  Michigan Shorelands Management
Unit, 1975!.

Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal deposits in close proximity to
Waugoshance Point Wetland tl  Gere, 1977; Michigan Geological Survey 1977;
Smith, 1915!. Waugoshance Point Wetland is wooded, but timber stands in
Michigan's state parks are managed principally for aesthetic and recreational
purposes, and commercial timber harvests are prohibited in most instances
 Henry H. Henster, HicHigan llepartment of Natural Resources, personal
communication!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Waugoshance Point Wetland
81  U.S.G.S. quadrangle map, Big Stone Bay, Michigan, 1964!.
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The location of Waugoshance Point Wetland $1 within Wilderness State Park
suggests that it is subject to minimal developmental pressure. Wilderness State
Park has been nominated as an environmental "area of particular concern" under
Mi chi gan' s Coastal Zone Nanagement Program  Northwest Michigan Regional
Planning and Development Corenission, 1977!. Should the nomination be approved,
the wetland will probably be assured protection from development.



Pollution Sources

There are no NPDES permit holders adjacent to Waugoshance Point Wetland ¹1
 Michigan Mater guality Division, 1978!. No site-specific informati on was
located through the literature search pertaining to non-point sources of
pollution in this wetland.

Historical and Archaeolo ical Features

RESEARCH PROJECTS LM 009

The literature search identified no on-going or impending research
projects pertaining to Maugoshance Point Wetland ¹1.
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No known historical sites exist within 500 feet of Maugoshance Point
Wetland ¹1, nor are there any known archaeological sites in the vicinity.
However, the area has not been systematically surveyed by a professional
archaeologist  Peebles and 8lack, 1976!.



WAUGOSHANCE POINT WETLAND ¹2

PHYS IOGRAPHI C SETTING LM 010

Waugoshance Point Wetland ¹2 is located adjacent to the northeastern
shore 1 inc of Lake Mi chi gan in Emnet County, Mi chi gan, 12. 5 mi les west of
Mackinaw City and within Wilderness State Park. Waugoshance Point Wetland ¹2 is
a partially wooded Lacustrine System situated in a low area of sand and gr avel
beach and dunes. A lagoon lies to the north of the wetland  U.S.G.S.
quadrangle map, Big Stone Bay, Michigan, 1964!.

Waugoshance Point Wetland ¹2 has slight relief; elevations in the wetland
range fromm 580 to 583 feet above sea level  lake level to 3 feet above the
approximate mean elevation of Lake Michigan!. The wetland lies on a low
lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wetlands occupy 1 ow inland sites on this plain. The Gr eat Lakes Basin
Commission �975! describes the shoreline near Waugoshance Point Wetland ¹2 as
an erodible low plain ~

Surficial Geolo

The surficial geology of Waugoshance Point Wetland ¹2 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soils

The soil type in Waugoshance Point Wetland ¹2 is Stoney lake beach, a
miscellaneous land type consisting of loose sand, gravel, and stone. These soil
materials have not weathered sufficiently to have formed a distinct soi 1 profile
 Alfred et al., 1973!.

There are no streams flowing through Waugoshance Point Wetland ¹2
 U.S.G.S. quadrangle map, Big Stone Bay, Michigan 1964!. The literature search
provided no site-specific data pertaining to water 'Ievel influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Waugoshance Point Wetland ¹2.

C 1 im ate

The closest weather station providing climatic data for Waugoshance Point
Wetland ¹2 is locategin Cross Village, Michigan. In 1975, the average monthly
temperature was 45.2 F; the average daily low for January was 17.6 F and the



average daily high in July was 78.4 F. The average annual precipitation is
29.43 inches, with a mean monthly precipitation of 2.22 inches in January and
2.59 inches in July based on the normal period from 1941-1970. The growing
season is approximately six ar!d a half months long, with the last killing frost
28 F! in 1975 occurring on April 26 and the first killing frost on October 30
 NationaI Oceanic and Atmospheric Administration, 1975!.

Temper ance Island li es to the west of Waugoshance Point Wetland ¹2
 U.S.G.S. quadrangle map, Big Stone Bay, Michigan, 1964; Michigan Oepartment of
State Hi ghways and Transportati on aer i al reconnaissance, 1973; Indi ana
University, Environmental Systems Application Center aerial reconnaissance,
1978! .

BIOTIC SETTING LM 010

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
re1ationship to water levels of the vegetation of Waugoshance Point Wetland ¹2.

The Lake Michigan waters adjacent to Waugoshance Point support a
relatively dense population of smallmouth bass  Micro terus dolomieui!, and
"wading for bass" along the shore of the point is popu ar among anglers.
According to a study reported by Latta   1963!, adult smallmouth bass began
spawnir!g in June in sheltered, shallow bays along Waugoshance Point, primarily
along the southern shore. Nests were mainly constructed on bottoms of gravel
and rubble, but a few were placed in sand among the rootlets of aquatic plants.
Emergent vegetation adjacent to nests also served as cover for fry. Other
species associated with smallmouth bass at Waugoshance Point included northern
pike {Ksox iucius!, carp  Cyyr inus car io!, cosmon shiner  hotro is cornutus!,
white sucker rratostomus commersoni, brown bullhead  icta urus n~ebu usus!,
rock bass   e nd ye!!ow perch  Percaaaavesce~ns

Waugoshance Point Wetland ¹2 may be utilized by smallmouth bass and the
other seven species as a feeding, spawning, and nursery area. 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, or food sources
of the fish popul ati ons in Waugoshance Point 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
Waugoshance Point Wetland ¹2.



Reptiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Waugoshance Point Wetland t2. The literature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreational and conmercial use,
life histories, major food sources, or relationship to water levels of the
reptiles and amphibi ans in this wetland.

Avif auna

Pettingill et al, �957! compiled a list of birds observed at Waugoshance
Point. This list, presented in Table 1-11, may be indicative of species present
in Waugoshance Point Wetland $2.

Table l-ll. Birds Recorded at Waugoshance Point

S ecies Status

summer resident
summer resident
r are

con+on summer resident
rare transient

Pettingill et al. �957!

Appendices D-l, D-2, and 0-3 present general information on the wetland
birds of Lake Section 1, but care should be exercised in the interpretation of
the relevance of this information to Waugoshance Point Wetland g2. The
liter ature search provided no site-specific information pertai ning 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.
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great blue heron
American bittern
green-winged teal
blue-winged teal
scaup spp.
osprey
sora

greater yellowlegs
lesser yellowlegs
red knot
pectoral sandpiper
white-rumped sandpiper
Baird's sandpiper
dun 1 i n
semi p a 1m ated s andp i per
sanderling
dowitcher

summer res~dent
transient
transient
rare transient
transient
rar e transient
common transient
rare transient

transient
transient
rare transient



Marina l s

Snowshoe hare  ~Le us americanus!, beaver  Castor canadensis!, river otter
ft 1 I. h~id d fdd V ~i I d
onnnaugoshance Point Wetland si2  Michigan Oenartment or Natural Resources,
undated!.

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 'tevels of
the marmals inhabiting this wetland.

Health

Site-specific i nformati on i ndi cates that the environmental quality of
Waugoshance Point Wetland P2 is very good. Minimal developmental pressure
occurs in the area, and large marrmals and some endangered bird species are found
here.

CULTURAL SETTING LM 010

Waugoshance Point Wetland 12 is located in Bliss Township of ErrIrret County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 1-12 indicates that Erlnet County and Bliss Township both
experienced a rapi d rate of population growth between 1970 and 1975 .
Projections for 1990 indicate that Emmet, 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 Waugoshance
Point Wetland 82 by the literature search. However, according to Robert F.
Pintal,  Wilderness State Park, Carp Lake, Michigan, ersonal conmunication!
th dd 11 11 td I I   ~III, I
h1 1. 1 i~l I Ih
ie t nos ! have recently been observed in the wetlands located wR!iin

tate Park.



Table 1-12. Population Data for the Vicinity of Waugoshance Point
Wetland 42

Estimated Projected
Population

1970-1975 1990

stimated
Population

1975

Emmet County
Sliss Township

21,211
398

15. 7
41. 1

27,370

b U. S. 8ureau of the Census �977!
Michigan Department of Management and 8udget �977!

Land Use and Ownershi

Land use within Waugoshance Point Wetland f2 and in the surrounding area is
rural open space  Michigan Department of State Highways and Transportation
aerial photograph, 1973!. The wetland is under state owner ship  Rockford Map
Publishers, Inc., 1975!.

Recreation

Recreational activities available in Wilderness State Park include
hunting, fishing, camping, swimming, and picnicking. A boat launch is also
available. The area receives heavy use for wildlife watching, moderate use for
fishing, and light use for boating and hunting  Michigan Shorelands Management
Unit, 1975! ~

Mineral Ener and Forest Resources

There are no mineral, oil, gas, or coal resources in close proximity to
Waugoshance Point Wetland 42  Sere, 1977; Michigan Geological Survey Division,
1977; Smith, 1915!. There are no significant forest resources in the wetland
 Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Waugoshance Point Wetland
t2  U.S.G.S. quadr angle maps, Cross Village, Michigan, 1958; Big Stone Bay,
Michigan, 1964!.
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The location of 'Waugoshance Point Wetland 42 within Wilderness State Park
suggests that it is subject to minimal developmental pressure. Wilderness State
Park has been nominated as an environmental " area of particular concern" under
Michigan's Coastal Zone Management Program  Northwest Michigan Regional
Planning and Development Commission, 1977!. Should the nomination be approved,
the wetland will probably be assured protection from development.



Pol1ution Sources

There are no NPDES permit holders adjacent to Waugoshance Point Wetland g2
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution in this wetland.

Historical and Archaeolo ical Features

No known historical sites exist within 500. feet of Waugoshance Point
Wetland 42, nor are there any known archaeo1ogical sites in the vicinity.
However, the area has not been systematically surveyed by a professional
archaeologist  Peebles and Black, 1976!.

LM 010RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Waugoshance Point Wetland PZ.
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WAUGOSHANCE ISLAND WETLAND

LM 011PHYSIOGRAPHIC SETTING

Waugoshance Island Wetland is located adjacent to the shoreline on
Waugoshance Island, which lies offshore from the northeastern shore of Lake
Michigan in Enmet County, Michigan, 15 miles west of Mackinaw City. Waugoshance
Island Wetland is a Lacustrine System and occupies a low, heavily wooded site
within Wilderness State Park  U.S.G.S. quadrangle map, Cross Village, Michigan,
1958!.

The total relief of Waugoshance Island Wetland is 5 feet; wetland
elevations range from 580 to 585 feet above sea level  lake level to 5 feet
above the approximate mean elevation of Lake Michigan!. The island lies on a
low lacustrine plain on the south-facing slope of the Niagara Cuesta. The Great
Lakes Basin Cormission �975! describes the shoreline near Waugoshance Island
Wet1and as an erodible 1ow plain featuring a sand and gravel beach,

Surficial Geo1o

The surfi ci al geology of Waugoshance Island Wetland is character ized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin 19.'7; Dorr and Eschman, 1970!.

Soils

The soil type for Waugoshance Island Wetland is Stoney lake beach, a
misce11aneous land type consisting of loose sand, gravel, and stone. These soi1
materials have not weathered sufficiently to have formed a distinct soi 1 profi le
 Alfred et al., 1973!.

There are no streams flowing through Waugoshance Island Wet1and  U.S.G.S.
quadrangle map, Cross Village, Michigan, 19~1!. The literature search provided
no site-specific data pertaining to water level influences, groundwater
drainage patterns and runoff, water quality, depth, or seasonal changes i n
Waugosnance Island Wetland.

Climate

The closest weather station providing climatic data for Waugoshance Island
Wetland is 1ocated ig Cross Village, Michigan. In 1975, the average monthly
temperature was 45.2 F; the average daily low for January was 17.6 F and the
average daily high in July was 78.4 F. Tne average annual precipitation is
29.43 inches, with a mean monthly precipitation of 2.22 inches in January and
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2.59 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
28 F! in 1975 occurr1ng on April 26 and the first kill1ng frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

A small lake 1s located to the north of the wetland on Waugoshance Island,
and several sand spits extend 1nto Lake Michigan 1n a northwestward direction
from the island  U.S.G.S. quadrangle map, Cross Village, Michigan, 1958;
Michigan Department of State Highways and Transportation aerial photograph,
1973!.

LM 011BIOTIC 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 Waugoshance Island Wetland.

Fish

I fi

Waugoshance Point are discussed in connection with Waugoshance Point Wetland $2
 LM 010!. Observations by Latta �963! indicate that these species may utilize
the wetlands along Waugoshance Point, including Waugoshance Point Island
Wetland, as feeding, nesting, and nursery areas. However, 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 commercial use, or food sources of
the fish populations in Waugoshance Island Wetland.

Invertebrates

Re t1les and Am hibi ans

Appendix C-1 conta1ns general 1nformation on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information ta Waugoshance Island Wetland. The 11terature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreational and conmercial use,
'life histor ies, major food sources, ar relationship to water levels of the
reptiles and amphibians in this wetland.
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The 11terature search produced no site-specific data pertaining to species
composition, seasonal distributi on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Waugoshance Island Wetland.



Avif auna

Appendices D-l, 9-2, and D-3 contain general information on the wetland
birds of Lake Section 1,- but care should be exercised in the interpretation of
the relevance of this information to Waugoshance Island Wetland. The literature
search provided no site-specific information pertaining to seasonal abundance,
densi ty and productivity, recreational and coomerci al use, health, life
histories, relationship to water levels, or major food sources of the birds
utiilizing this wetland.

Marrmals

Snowshoe hare  ~Le us atnericanus!, beaver  Castor cane iensis!, river otter
d   . d h~   ~ I h

~g: "1 d ll 1 d  lll h  ll d
undated!.

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 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
Endanger ed and Threatened Species Program, 1976 ' were documented specifically
in Waugoshance Island Wetland by the literature search. However, according to
Robert F. Pintal  Wilderness State Park, Carp Lake, Michigan, ersonal

fd 11 tl dhtd
d   1 1, d

! have been observed in wetlands located within

Health

Site-specific information indicates that the environmental quality of
Waugoshance Island Wetl and is very good. Minimal developmental pressure occurs
in the area, and large mammals and some endangered bird species are found here.

LM 011
CULTURAL SETTING

Waugoshance Island Wetland is located on Waugoshance Island, which is
apparently uninhabited although some seasonal population may be pr esent.



Land Use and Ownershi

Land use within Waugoshance Island Wetland and in the surrounding area is
rur al open space  Michigan Department of State Highways and Transportation
aeri al photograph, 1973!. Waugoshance Isl and is under state ownership
 Rockf ord Map Publishers, Inc., 1975!. Given the f act that the is 1 and i s
uninhabited and is state owned, developmental pressures on Waugoshance Island
Wetland are assumed to be minimal.

Recreation

RecreationaI activities in Wilderness State Park include hunting, fishing,
camping, swimming, and picnicking. A boat launch is also available. This area
receives heavy use for wildlife watching, moderate use for fishing, and light
use for boating and hunti ng I'ii chi gan Shorel ands Management Uni t, 1975! .
Wilderness State Park is an excellent site for geological and nature study
 Michigan Department of Natural Resources, 1978!.

Mineral Ener, and Forest Resources

There are no mineral, oil, gas, or coal resources in close proximity to
Waugoshance Island Wetland  Gere, 1977; Michigan Geological Survey Divis~on,
1977; Smith, 1915!. Waugoshance Islartd Wetland is wooded  Indiana Univer sity,
Environmental Systems Application Center aerial reconnaissance, 1978!, but its
locati on on a relatively small island within a state park suggests that
commercial use of this wooded area is unlikely.

Pub 1 i c Utilities and Fac i 1 i t i es

There are no public utilities within 0.5 mile of Waugoshance Island Wetland
 U.S.G.S. quadrangle map, Cross Village, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holder s adjacent to Waugoshance Island Wetland
 Michigan Water equality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po 1 1 uti on.

Historical and Archaeolo ica1 Features

No known historical sites exist within 500 feet of Waugoshance Island
Wetland, nor are thero any known archaeological sites in the vicinity. However,
the area has not been systematically surveyed by a professional archaeologist
 Peebles and 8lack, 1976 !.
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RESEARCH PROJECTS LM 011

The liter atUre search identified no on-going or impending research
projects pertaining to 'Aaugoshance Is> and hletl and.



LITTLE SUCKER CREEK WETLAND

PHYSIOGRAPHIC SETTING LIvI 012

Little Sucker Creek Wetland is located near the northeastern shoreline of
Lake Michigan on Sturgeon Bay in Emmet County, Michigan. Coastal beach ridges
parallel the shoreline of Sturgeon Bay, and Little Sucker Creek Wetland lies
behind and north of these ridges. It is a Riverine and Palustr inc System and
occupies a raised, partially wooded site within Wilderness State Park  U.S.G.S.
quadrangle map, Pellston, Michigan, 1958; Michigan Department of State Highways
and Transportation aerial photograph, 1978; Indiana University, Environmental
Systems Application Center aerial reconnaisance, 1978!.

Surficial Geolo

The surficial geology of Little Sucker Creek Wetland is characterized by
sand dunes  Martin, 1957!.

Soils

The soil type in Little Sucker Creek Wetland is Linwood muck, which has a
surface layer of black muck underlain by mildly alkaline brown loam. This soil
has high available water capacity and low natural fertility, and may have ponded
runoff. Linwood muck is a very poorly drained soil that formed from well
decomposed organic material  A1fred et al., 1973!.

Little Sucker Creek flows north through Little Sucker Creek Wetland for
approximately one mile before turning south to Sturgeon Bay. Little Sucker
Creek has two forks which originate in the wetland and have little change in
elevation. A smal1 pond lies within the wetland. 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 Little Sucker Creek Wetland.

The total relief of Little Sucker Creek Wet1and is 10 feet; wetland
elevations range from 585 to 595 feet above sea level � to 15 feet above the
approximate mean elevation of Lake Michigan!. The wetland lies on a low
lacustrine plain on the south-facing slope of the Niagara Cuesta. Large
wetlands occupy low inland sites on this plain. The Great Lakes Basin
Commission �975! describes the shoreline near Little Sucker Creek Wetland as
sand dunes featuring a sand and gravel beach.



Climate

The closest weather station providing climatic data for Little Sucker
Creek Wetland is located iq, Cross Village, Michigan. !n 1975, the average
monthly temperature was 45.2 F; the average daily low for January was 17.6 F and
the average daily high in July was 78.4 F. The average annual precipitation is
29.43 inches, with a mean monthly precipitation of 2.22 inches in January and
2.59 inches in July based on the normal per iod from 1941-1970. The growing
season is approximately six and a half months long, with the last killing frost
28 F! in 1975 occurring on Apri1 26 and the first killing frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.

S eci al Features

No natural special features are present within Little Sucker Creek Wetland
  U.S.G.S. quadr ang 1 e map, Pe 1 1 s ton, IgIi chi g an, 1958; Indi ana Uni vers i ty,
Environmental Systems Application Center aerial reconnaissance, 1978!.

LIMNI 012BIOTIC SETTING

Fish

  11      ~id  i i  d
Maugoshance Point are discussed in unnect on with Maugoshance Point Wetland P2
 LM 010!. Observations by Latta �963! indicate that these species may utilize
wetlands along Waugoshance Point, including Little Sucker Creek Wetland, as
f eeding, spawning, and nursery areas. 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 historI, s, recreational and commercial use, or food sources of the fish
populations in Little Sucker Creek Wetland.

! nvertebrates

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

Re tiles and Am hibians

Appendix C-1 contains general information on the reptiles and amphibians
of Lake Section 1, but care should be exercised in the interpretation of the
relevance of this information to Little Sucker Creek Wetland. The literature
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The literature search yielded no ite-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels af the vegetation of Little Sucker Creek Wetland.



search yielded no site-specific information pertaining to major species,
seasonal distribution a id abundance, density, recreational and commercial use,
1i;.e liistories, major food sources, or re1ationship to water levels of the
reptiles and amphibians in this wetland.

Avif auna

Appendices D-l, l3-2, and D-3 contain genera1 information on the wetland
birds of Lake Section ', but care should be exercised in the interpretation of
the relevance of this information to Little Sucke~ Creek Wetland. The
1iterature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreational and commercial use, health,
life histories, relationship to water leve1s, or major food sources of the birds
utilizing this wetland.

Marenals

Snowshoe hare  ~Le us a mrei can u!s, beaver  Caste  canadensis!, river otter
 L«d    , d h~t-   dd tbd ~i~ii   b f d

L n t t h II t d  lll lg t d I ll I II
undated!.

The 1iterature 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 1evels of
the mammals inhabiting this wetland.

Endan er ed S ecies

Health

Site-specific information indicates that the environmenta1 quality of
Little Sucker Creek Wetland is very good. Minimal developmental pressure occurs
in the area, and large mammals and some endangered bird species are found here.

CULTURAL SETTING LM 012

Little Sucker Creek Wetland is located in Bliss Township of Emmet County,
Michigan. The county is sparse1y populated, having a density of 40 persons per
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No plants or animals appearir!g on the federal or state lists of endangered
or threatened species  U.S. F ish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented specifically
in Little Sucker Creek 'wetland by the literature search. However, according to
Robert F. Pintal  Wi1derness State Park, Carp Lake, Michigan, ersona'l

h fd 11 lltd ld gl  Ill  ~ h 
ion haliaetus!, threatened in Michigan, and the rare American

bit Tg ~~ii I h b b d   I d ~   hl
Wi1 derness State Park.



square mile. Table 1-13 indicates that Emmet County and Bliss Township both
experienced a r apid rate of population growth between 1970 and 1975.
Projqctions for 1990 indicate that Erliiet County is expected to undergo continued
rapid population growth.

Table 1-13. Population Data for the Vicinity of Little Sucker
Creek Wetland

Estimated
Population

1975

Estimated

1970-1975

Prospected
Population

1990

27,37015.7
41.1

21,211
398

Exact County
Bliss Township

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

Land Llse and Ownershi

Land use within Little Sucker Creek Wetland and in most of the surrounding
ar ea is rural open space  Michigan Department of State Highways and
Transportation aerial photograph, 1973!. The wetland is under state owner ship
 Rockford Map Publishers, Inc., 1975!.

The location of Little Sucker Creek Wetland within Wilderness State Park
suggests that it is subject t~:a;n'mal developmental pressure. Wilderness State
Park has been nominated as an environmental "area of particular concern" under
Mi chigan' s Coastal Zone tlanagement Program  Northwest Michigan Regional
Planning and Development Commission, 1977!. Should the nomination be approved,
the wetland will probably be assured protection from development.

Recreation

Recreational acti viti es available in Wilderness State Park include
huflting, f is ling, camping, swimming, and picnicking. A boat 1 aunch is also
available. This area receives heavy use for wildlife watching, moderate use for
f ishing, and light use for boating arid hunting  Mi chi gan Shorel ands Management
Unit, 1975!. Wilderness State Park is an excellent site for geological and
nature study  Michigan Department of Natural Resources, 1978!.

Mineral Ener and Forest Resources

-60-

There are no mineral, oil, gas, or coal resources in close proximity to
Little Sucker Creek Wetland  Gere, 1977; Michigan Geological Survey 1977;
Smith, 1915!. Little Sucker Creek Wetland is partial'ty wooded, but timber
stands in Michigan's state parks are managed principa>ly for aesthetic and
" creational purposes and commercial timber harvests are prohibited in most



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Little Sucker Creek
Wetland  U.S.G.S. quadrangle map, Pellston, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Little Sucker Creek Wetland
 Michigan Water equality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po1 1uti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Little Sucker Creek
Wetland  Peebles and Black, 1976!. The Michigan Coastal 2one Inventory
indicates that one archaeological site  EM-A, an historical Indian settlement!
is present in the vicinity of Little Sucker Creek Wetland  Peebles and Black,
1976 !. Further i nformation regarding the field research and exact location of
this site can be obtained from the Michigan History Division.

RESEARCH PROJECTS LM 012

The literature search identified no on-going or impending research
projects pertaining to Little Sucker Creek Wetland.
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instances  Henry H. Hebster, Michigan Department of Natural Resources, ~ersonal
comnunication!.
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LAKE SECTION 2

INTROOUCTION

Lake Section 2 extends along the northeastern shoreline of l ake Michigan
from Sevenmile Point northwest of Harbor Springs to Cathead Point at the tip of
Leelanau Peninsula. The lake section ls situated within Errmet, Charlevolx,
Antrim, Grand Traverse and Leelanau Counties in Michigan, all of which
are sparsely populated. Most of the wetlands of Lake Section 2 lie on a low
lacustrine plain which is situated lakeward of a hilly till plain. The
predominant shore type in the vicinity of the «t»nds is erodible low plain
featuring a sand and gravel beach. Non-erodible low plain and erodible low
bluff ar e also present  Great Lakes Basin Commission, 1957!.

Figures 2-1 and 2-2 show the approximate location of the 24 wetlands in
Lake Section 2. Latitude, longitude, acreage, and classification for each of
these wetlands are presented in Table 2-1. Elevations range from 585 to 650
feet above sea level � to 70 feet above the approximate mean elevation of Lake
Michigan!. The majority of the wetlands are Palustrine Systems; the remainder
Lacustrine or Riverine Systems.

Information related to the physiographic and cultural features of the
wetlands of Lake Section 2 is summarized in the individual wetland narratives
presented in this chapter. Published sources have yielded no site-specific
information on the biotic and hydrologic characteristics of these wetlands.
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Figure 2-1. Lake Section 2 - Little Traverse Bay Area
r,4



Figure 2-2. Lake Section 2 � Grand Traverse Bay Area
-65-



Table 2-1. Location, Acreage, and Classification of Wetlands
in Lake Section 2

Lon ltude Acrea e Classif cation'I et and Number

O!3
P,R534

O'I 5
P ~ R573016

BANKS TOWNSHIP WETLAND COMP'LEX
Banks Township Wetland VI
BankS TewnShip Wetland «2
Banks Township Wet'land C3

19
57
10

85'Z2'25"
85 22 ZO
85'22'20"

45 10 DO
45'09'00"
45 08'40"

01 7
018
0'I 9

10OZO

GZ1

642022

003 39

024 19

224GZS
P,R026 87

TRANsvERsE cITY AREA wETLAND cDIIPLEx
TransverSe City Area Wetland fl
Transverse City Area Wetland PZ

85"31'40"
85'33'00"027

028
45 44'30"
45'44'30"

L,R
L,R

97
87

Peninsvla Township wetland VI Drained85'30'00"45 52'50"029

PENINSULA TGIVNSHIP AREA kIETLAND COMPLEX
Peninsvla Township Wetland 42
Peninsula Township Wetland 43

45454'50v
45 54 55

85'29'20"
86'29'35"030

031
Drained
Drained

032

033 59

'I 05G34

035

13036

dP*palustrine
L~lacustrine
R*riverine
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Wet and

West Traverse Township Wetland

HcBeach Creek Wetland

Norwood Township 'Wetland

Whisky Creek Wetland

Torch Lake Township Wetland a1

Torch Lake Township Wetland «2

Torch Lake Township Wetland 43

TOrch I.ake Township Wetland 44

Milton Township Wetland tl

Milton Township wetland VZ

Paradine Creek wetland

BOwerS HarbOr Wetland

Lee Point Wetland

Suttons Bay Wetland

Omena Wet'land

Ennis Creek Area Wetland

Latitude

45'27'20"

45'l7'40"

45'16'20"

45'14'40"

45 05 45

45'04'45"

45 03'00"

45 DO'20"

45 59'20"

45'58'00"

45'57'00"

44 54'00"

44'55'40"

44'57'23"

45'03'10"

45 06'30'

85'49'40"

85'18'40"

85'21'50"

85'22'20"

85'21 '40"

85 22'00"

85'22'00"

85'22'10"

85'22'55"

BS'22'40"

85'23'00"

85'31'20"

BS 36'30"

85'38'00"

85!35'30"

BS'36I30v



WEST TRAVERSE TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 013

West Traverse Township Wetland is located 250 feet inland from the
northeast shoreline of Lake Michigan in Emmet County, Michigan, 3.4 miles
northwest of the community of Harbor Springs. A steep bluff line, 140 feet high,
lies a short distance inland from the wetland, which is a Palustrine System and
occupies a raised, partially wooded site  U.S.G.S. quadrangle map, Bayshore,
Michigan, 1958!.

The total relief of West Traverse Township Wetland is 10 feet; wetland
elevations range from 600 to 610 feet above sea level, 20 to 30 feet above the
approximate mean elevation of l ake Michigan. The wetland lies behind a low
bluff, on a hilly morainal plain; inland elevations range to over 1,200 feet
above sea level. The Great Lakes West Traverse Township 'Wetland Basin
Commission �975! describes the shoreline near West Traverse Township Wetland
as an erodible low bluff featuring a sand and gravel beach.

Surficial Geolo

The surficial geo'logy of 'Nest Traverse Township Wetland is characterized
by lake beds comprised mainly of sand. These glaciolacustrine sediments consist
of fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soils

There are no streams flowing through West Traverse Township Wetland
 U.S.G.S. quadrangle map, Bayshore, Michigan, 1958!. The literature search
provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes of West Traverse Township Wetland.

C imate

The closest weather station providing climatic data for West Traverse
Township Wetland is located in Petoskey, Michigan. In 1975, the average monthly
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The soil type in Nest Traverse Township Wetland is Roscommon mucky sand,
which has a surface layer of very dark brown mucky sand with a substratum of
light yellowish-brown sand. This soil type is poorly drained and has low
available water capacity, low natural ferti lity, and rapid permeability  Alfred
et al., 1973!.



temperature was 45.9 F, the aver age daily low for January was 19.2 F and the
average dally high ln July was 79.3 F. The average annual precipitation 1s
37.97 inches, with a mean monthly precipitation of 3.06 inches in January and
2.21 inches in July based on the normal period from 1941-1970. The 9~owing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 22 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 West Traverse
Township Wetland  U.S.G.S. quadrangle map, Bayshore, Michigan, 1958!.

LM 013BIOTIC SETTING

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 West Traverse 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
West Traverse Township Wetland.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of th1s information to West Traverse 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
reptiles and amphibians in this wetland.

Avif auna

Appendices D-4 and D-5 contain general information on the wetland birds
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to West Traverse Township Wetland. The literature
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The literature search yielded no site-specific information pertaining to
major species composition and distributi on, density and productivity, or
relationship to water levels of the vegetation of West Traverse Township
Wetland.



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.

M arm al s

The literature search provided no site-specific data perta~ning to major
species, seasonal distribution and abundance, density and productivity,
recreational and co~ercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting West Traverse Township 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 013

West Traverse Township Wetland is located in West Traverse Township of
Emmet County, Michigan. The county is sparsely populated, having a density of
40 persons per square mile. Table 2-2 indicates that Emmet County and West
Traverse Township both experienced a rapid rate of population growth between
1970 and 1975. Projections for 1990 indicate that Emmet County is expected to
undergo continued rapid population growth.

Tab'Ie 2-2. Population Data for the Yicinity of West Traverse
Township Wetland

Estimated
Population

1975

Estimated

1970-1975

Projected
Populat>ion

1990

27,370Emmet County
West Traverse Township

21,211
573

15.7

36.4

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 West
Traverse Township Wetland by the literature search.



Land Use and Ownershi

Land use within West Traverse Township Wetland is rural open space. The
surrounding area is characterized by rural open space, with a limited amount of
agricultural open space. An access road lies inland from West Traverse Township
Wetland  U.S.G.S. quadrangle map, Bayshore, Michigan, 1958; Michigan Department
of State Highways and Transportation aerial photograph, 1973!. The wetland is
under private ownership  Rockford Map Publishers, Inc., 1975!, but the lack of
any apparent developmental activity near the wetland suggests that it is subject
to low developmental pressures.

Recreation

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

Mineral Ener and Forest Resources

West Traverse Township Wetland lies within an area underlain by
industrial-quality limestones and Silurian salt deposits. However, ther e are
na operations in close proximity to the wetland exploiting these resources
 Gere, 1977!. No oil, gas, or coal resources are present in or near the wetland
 Michigan Geological Survey 1977; Smith, 1915!.

Although West Traverse Township Wetland is partially wooded  U.S.G.S.
quadrangle map, Bayshore, Michigan, 1958!, it was not determined through the
literature search whether this wooded area is used for commercial production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of West Travese Township
Wetland  U.S.G.S. quadrangle map, Bayshore, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to West Traverse Township
Wetland  Michigan Water guality Division, 1978!. No site-specific information
was located through the literature search per taining to non-point sources of
pol luti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of West Traverse Township
Wetland  Peebles and Black, 1976! . The Michigan Coastal Zone Inventory
indicates that one archaeological site �0-EM-20, a habitation of the Woodland
Culture! is present in the vicinity of the wetland  Peebles and Black, 1976!.
Further information regarding the field research and exact location of this site
can be obtained from the Michigan History Division.
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RESEARCH PROJECTS LM 013
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The literature search identified no on-going or impending research
projects pertaining to West Traverse Township.



MCGEACH CREEK WETLAND

LM 014PHYS!OGRAPH!C SETTING

NcGeach Creek Wetland is located 0.1 mile inland from the eastern shoreline
of Lake Michigan in Charlevoix County, Nichigan, 2.6 miles southwest of the city
of Charlevoix. The northern portion of the wetland is situated in the Pigeon
River State Forest. The wetland lies on either side of McGeach Creek, a
perennial stream flowing in a northwesterly direction into Lake Michigan. From
McGeach Creek, the wetland extends southward behind a low line of old, wooded
dunes. McGeach Creek Wetland is heavily wooded and occupies a raised site. It
is a Riverine  Lower Perennial Subsystem! and Palustrine System  U.S.G.S.
quadr angle map, Char levoix, Michigan, 1954; Indiana University, Environmental
Systems Appli cati on C enter aerial reconnai ssance, 1978! .

The total relief of McGeach Creek Wetland is 30 feet; wetland elevations
range from 590 to 620 feet above sea level, 10 to 40 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a low lacustrine plain
which is situated lakeward of a hilly till plain. The lacustrine plain in this
area is only about one mlle wide; the inland till plain features many drumlins.
The shoreline near NcGeach Creek Wetland is described by the Great Lakes Basin
Commission �975! as a non-erodible low plain featuring a sand and gravel beach.

Surficial Geolo

The surficial geology of McGeach Creek Wetland is characterized by sand
dunes  Martin, 1957!.

Soil s

There are two soil types found in McGeach Creek Wetland, Tawas muck and
Alpena gravelly sandy loam. The former is found along NcGeach Creek, and the
latter is present throughout the remaining portion of the wetland. Tawas muck
consists of organic dark muck over sand, with high aval aable water capacity, low
natural fertility, and slow runoff. Tawas muck is a very poorly drained soil
generally found ln depressional basins or plains. Alpena gravelly sandy loam
has a surface layer of very dark brown grave'Ily sandy loam underlain by brown,
very gravelly sand. This soil has low organic content, low natural fer tility,
and low available water capacity. It is a well-drained soil generally found on
beach ridges and sandy plains  Alfred and Hyde, 1974!.

Her~pl o g

McGeach Creek flows northwest through the eastern portion of McGeach Creek
Wetland. The creek has an elevational change of approximately 30 feet as lt
travels through the wetland  U.S.G.S. quadr angle map, Char levoix, Michigan,
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1954!. 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 McGeach Creek Wetland.

Climate

The closest weather station providing cIimatic data for McGeach Creek
Wet l and is l ocated in Petoskey, Mi chi gan. In 1975, the averaqy monthly
temperature was 45.9 F, the average daily low for January was 19.2 F and the
average daily high in July was 79.3 F. The average annual precipitation is0

37.97 inches, with a mean monthly precipitation af 3.06 inches in January and
2.21 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 22 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

Fisherman Island lies offshore to the southwest, and a tombolo extends from
the shoreline towards the island  U.S.G.S. quadrangle map, Charlevoix,
Michigan, 1954; Michigan Department of State Highways and Tr ansportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!.

LM 014BIOTIC SETTING

The literature search yielded no site-specific informat~on pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of McGeach Creek 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 McGeach Creek Wetland.

Invertebrates

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
retevance of this information to McGeach Creek Wetland. The literature search
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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
McGeach Creek Wetland.



Avifauna

Append1ces D-4 and D-5 contain general information on the wetland birds
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of th1s information to McGeach Creek Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productiv1ty, recreational and commercial use, health, life histor1es,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Mammals

The literature search prov1ded no site-specific data pertaining to major
species, seasonal distribut1on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals 1nhabiting McGeach 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; Michigan
Endangered and Threatened Spec1es Program, 1976! were documented in McGeach
Creek Wetland by the literature search. However, according to W. L. Gelston
 ~er senal comnunicationI, an active nest of the osprey  Pandion haliaetus3, a
p« ~i i, 1 i i i~y~d

1976.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, a limestone pit is located 1n
the vicin1ty of this wetland, and may have some affect on its health.

LM 014CULTURAL SETTING

McGeach Creek Wetland is located in Charlevoix Township of Charlevoix
County, Michigan. The county is sparsely populated, having a density of 40
persons per square mi 1 e. Table 2-3 1nd1cates that Charlevo1x County and
Char levoix Township both exper1enced a rapid rate of population growth between
1970 and 1975. Projections for 1990 indicate that Char levoix County is expected
to undergo continued rapid population growth.
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yielded no site-specific informat1on pertaining to major species, seasonal
distribution and abundance, density, reer eational and commerc1al use, life
histories, major food sources, or relationship to water levels of the reptiles
and amphibians in this wetland.



Table 2-3. Population Data for the Vicinity of McGeach Creek Wetland

Estimated
Population

1975

Estimated Projected
/h Population

1970-1975 1990

Charlevoix County
Charlevoix Township

25,78211.6

32.9
18,467

957

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

Land Use and Ownershi

Land use within McGeach Creek Wetland is rural open space. The surrounding
area is characterized primarily by agricultural and other rural open space uses,
with an area of residential, commercial, and industrial development  the city of
Charlevoi x! northeast of the wetland. A limestone pit is located to the
northeast of McGeach Creek Wetland, and an access road lies lakeward of the
wetland  U.S.G.S. quadr angle map, Charlevoix, Michigan, 1954; Michigan
Department of State Highways and Transportation aerial photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!. The northern and western portions of the wetland,
comprising the greatest part, are under state ownership, while the remainder is
under private ownership  Rockford Map Publishers, Inc., 1976!. Development
pressures for this wetland are likely to be low, owing to the location of the
wetland predominantly within state forest holdings.

Recreation

Mineral Ener and Forest Resources

'McGeach Creek Wetland lies within an area underlain by industrial-quality
limestones and Silurian salt deposits. A limestone operation exists northeast
of the wetland in the South Point area  Gere, 1977!. An active sand and gravel
pit is also present, lying almost irmediately to the east of the wetland
 Michigan Department of State Highways and Transportation aerial photograph,
1973!. There are no oil, gas, or coal resources in the wetland  Michigan
Geological Survey 1977; Smith, 1915!.

McGeach Creek Wetland is wooded, but state-owned forest lands in the
coastal area are within a "water influence zone" in which water quality, water
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Portions of McGeach Creek Wetland lie within the Pigeon River State Forest.
Although there are no known areas specificaily designated for recreati onal use
in or near the wetland, all Michigan state forest lands are open for camping
unless otherwise posted. Hunting and fishing are also major uses of state
forest lands  Henry H. Webster, Michigan Department of' Natural Resources,
personal cotnnonication!.



Publi c Util iti es and Faci1 i ti es

There are no publ i c util i ti es within 0.5 mi le of McGeach Creek Metl and
 U.S.G.S. quadrangle map, Charlevoix, Michigan, 1954!.

Pollution Sources

There are no NPDES permit holders adjacent to McGeach Creek Wetland
 Michigan Mater Quality Division, 1978! . 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 McGeach Creek Metland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that two archaeological sites of the middle and late archaic cultures
are present in the vicinity of the wetland  Peebles and Hlack, 1976!. Further
information regarding the field research and exact location of these sites can
be obtained from the Michigan History Division.

LM 014RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to McGeach Creek Wetland.
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use, and aestheti c surroundings are the princ i pal management concerns. Cover
treatments are designed to maintain or enhance these concerns, and timber
har vesting within this area is conduc ted accordi ng 1 y  Henry H. Mebster,
Nicnigan geparteent of Natural Resources, ~ersonal cosssunication!.



NORWOOD TOWNSHIP WETLAND

PHYSIOGRAPHIC SETTING LM 015

Norwood Township Wet 1 and is located 0.2 mi1 e inl and from the eastern
shoreline of Lake Michigan in Charlevoix County, Mich1gan, 5.1 miles southwest
of the city of Charlevoix. The wetland lies on a gent1e slope, 35 feet above the
lake. It is a Palustrine System and occupies a non-wooded site  U.S.G.S.
quadrang1e map, Char1evoix, Michigan, 1954; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.

Surf ici al Geol o

The surficial geology of Norwood Township Wetland is characterized by sand
dunes  Martin, 1957!.

Soils

The soil type for Norwood Township Wetland is Alpena gravelly sand loam,
which has a surface layer of very dark brown gravelly sand 1oam underlain with
brown, very gravelly sand. Alpena gravelly sand loam has a low content of
organic matter, low natural ferti1ity, and low available water capacity. It is
a well-drained soil generally found on beach ridges and sandy plains  Alfred and
Hyde, 1974!.

There are no streams f1owing through Norwood Township Wetland  U.S.G.S.
quadrangle map, Charlevoix, Michigan, 1954!. 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 Norwood
Township Wetland.

Climate

The closest weather station providing climatic data for Norwood Township
Wetland is located in Petoskey, Hichigan. In 1975, the average monthly
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The total relief of Norwood Township Wetland is 5 feet; wetland elevations
range from 615 to 620 feet above sea level, 35 to 40 feet above the approximate
mean elevation of Lake Michigan. The wet1and is situated on a low, lacustrine
plain which lies 1akeward of a hilly till plain. The lacustrine plain 1n this
area is less than one mile wide; the inland till plain features many drum11ns.
The shoreline near Norwood Township Wetland is descr1bed by the Great Lakes
Basin Caanission �975! as an erodible low plain featuring a sand and gravel
beach.



temperature was 45.9 F, the average daily low for January was 19.2 F and the0 0

average daily high in July was 79.3 F. The average annual precipitation is0

37.97 inches, with a mean monthly precipitation of 3.06 inches in January and
2.21 inches in July based on the normal period from 1941-1970. The growing
sea~oti is approximately six and a half months long, with the last killing frost
�8 F! in 1975 occurring on April 22 and the first killing frost on October 30
 National Oceanic and Atmospheric Administration, 1975!.

S ecia1 Features

Fisherman Island lies to the north of the wetland, and a tombolo extends
from the shorelitie towards the island  U.S.G.S. quadrangle map, Charlevolx,
Michigan, 1954; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!.

LM 015BIOTIC SETTING

Fish

A search of the literature provided no site-specific inf ormat i on
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 Norwood 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
Norwood Township Wetland.

Reptiles and Am hibians

Appendix C-2 contains general information on the amphibi ans and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Nor wood Township Wetland. The literature
search yiel ded no site-specific inf ormati on pertaining to major species,
seasonal distribution and abundance, density, reci eatlonal and commercial use,
life histories, major food sources, or relationship to water levels of the
rept~ les and amphibians in this wetland.

Avif auna

Appendices D-4 and D-5 contain general information on the wetland birds of
Lake Secti on 2, but care should be exercised in the i nterpretati on of the
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The 1iterature 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 Norwood Township Wetland.



relevance of this information to Norwood Township Wet1and. The literature
search provided no site-specific information pertaining to seasonal abundance,
density and productivity, recreational and commercial use, health, 1ife
histories, relationship to water levels, or major food- sources of the birds
utilizing this wetland,

Mamnals

The literature search provided no site-specific data pertaining to major
species, seasona'I distribution and abundance, density and productivity,
recreational and commercia1 use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Norwood Township Wetland.

Endan ered S ecies

No plants or animals appearing on the federal or state 'tists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Norwood
Township Wetland by the literature search. However, according to W. L. Gelston
 personal cossnunication!, an active nest of the osprey [Pand!on hali actus!, a
species threatened in Michigan, was located in the vicin~ity o thhe we hand in
1976.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental qual i ty of thi s wet 1 and.

CULTURAL SETTING LM 015
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Norwood Township Wetland is located in Norwood Township of Charlevoix
County, Michigan. The county is sparsely populated, having a density of 40
persons per square mile. Table 2-4 indicates that Charlevoix County and Norwood
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Charlevoix County is expected to
undergo continued rapid population growth.



Table 2-4. Population Data for the Vicinity of Norwood
Township Wetl and

stimated
Popul at i on

1975

Estimated
1oh

1970-1975

Projected
Population

].990

Charlevoix County
Norwood Township

11.6
38.8

18,467
451

25,782

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

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in Norwood
Township Wetland. The Pigeon River State Forest is located approximately 0.5
mile south of the wetland  U. S.G. S. quadrangle map, Charlevoix, Michigan,
1954!.

Mineral Ener and Forest Resources

Norwood Township Wetland lies within an area underlain by industrial-
quality limestones and Silurian salt deposits. However, there are no operations
exploiting these resources in close proximity to the wetland  Gere, 1977!. No
oil, gas, or coal resources are present in the wetland  Michigan Geological
Survey 1977; Smith, 1915!.

Pub l i c Utilities and Facilities

There are no public utilities within 0.5 mile of Norwood Township Wetland
 U.S.G.S. quadrangle map, Charlevoix, Michigan, 1954!.
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Land use within Norwood Township Wetland is rural open space. The
surrounding area is in agricultural and other rural open space uses  Michigan
Department of State Highways and Transportation aerial photograph, 1973!.
Since the wetland lies within the platted area of Clipper View  Rockford Map
Publishers, Inc., 1976!; it is assumed that the wetland is under private
ownership, and its location suggests that Norwood Township Wetland is subject to
moderate development pressures. An access road lies lakeward of Norwood
Township Wetland  U.S.G.S. quadrangle map, Charlevoix, Mich~gan, 1954; tndi ana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.



Pollution Sources

There are no NPDES permit holders adjacent to Norwood Township Wetland
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po1 1uti on.

Historical and Archaeolo ica1 Features

LN 015RESEARCH PROJECTS

The literature search identified no on-going or impend~ng research
projects pertaining to Norwood Township Wetland.
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No known historical sites exist within 500 feet of Norwood Township Wetland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that nine archaeological sites are present in the vicinity of the
wetland. Sites 20-CX-7, 20-CX-18, 20-CX-22, 2O-CX-34, 20-CX-35, 20-CX-36, and
20-CX-39 are all habitations occupied from the Archaic to Late Woodland Periods,
and sites 20-CX-20 and 20-CX-21 are chert quarries  Peebles and Black, 1976!.
Further information regarding the field research and exact location of' these
sites can be obtained from the Michigan History Division.



WHISKEY CREEK WETLAND

LM 016PHY S IOGRAPH I C SETTING

Whiskey Creek Wetland 1s a Palustrine and Riverine System; it is heav1ly
wooded and occupies a ra1sed site  U.S.G.S. quadrangle maps, Charlevoix,
M1chigan, 1954, and Central Lake, Michigan, 1954; Michigan Department of State
Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Appl1cation Center aerial reconnaissance, 1978!.

The total relief of Whiskey Creek Wetland is 40 teet; wetland elevations
range from 620 to 660 feet above sea level, 40 to 80 feet above the approximate
mean elevation of Lake Michigan. The wetland is s1tuated on a lacustrine plain
wh1ch lies lakeward of a hilly t111 plain. The lacustrine plain 1n this area is
less than one mile wide; the inland t111 plain features many drumlins and small
lakes. The shoreline near Whiskey Creek Wetland is described by the Great Lakes
Basin Commission �975! as an erodible low plain featuring a sand and gravel
beach.

Surf i ci al Geol o

The surficial geology of Whiskey Creek Wetland is characterized by sand
dunes and 1ake beds of sand. The lake beds are composed of various
gl aciol acustrine sediments, mainly sand, and consi st of the fine-grained
products of glacial erosion  Martin, 1957; Oorr and Eschman, 1970!.

Soil s

The soil type 1n Wh1skey Creek Wetland is Eastport sand. Eastport sand has
been altered by shifting w1nd, which has prevented the formation of a distinct
soil profile. This soil ranges from dark gray1sh-brown sand to light brownish-
gray sand which has low natural fertility, low organic matter content, and low
available water capacity. It is well drained and is generally found on beach
ridges and low dunes  Alfred and Hyde, 1974!.

Whiskey Creek flows westward through Whiskey Creek Wetland. This creek
originates 1n the adjacent upland and has an elevational change of approximately
20 feet as it travels through the wetland ~ An unnamed, intermittent stream
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Whiskey Creek Wetland is located 250 feet inland from the eastern shorel1ne
of Lake Michigan in Charlevoix County, Michigan, 0.2 mile north of the community
of Norwood. The wetland is situated on a broad headland which separates Little
Traverse Bay and Grand Traverse Bay, and all but a small portion lies within the
P~ geon River State Forest.



flows westward through the northern part of Whiskey Creek Wetland  U.S.G.S.
quadrangle maps, Charlevoix, Michigan, 1954, and Central Lake, Michigan, 1954!.
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 Whiskey Creek Wetland.

Climate

The closest weather station providing climatic data for Whiskey Creek
Wetland is located ig East Jordan, Michigan. In 1975, the average monthly
temperature was 45.5 F, the average daily low for January was 17.1 F and the
average daily high in July was 81.9 F. The average annual precipitatian is0

31.37 inches, with a mean month1y precipitation of 1.83 inches in January and
3.15 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 13 and the first kil1ing frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

BIOTIC SETTING LM 016

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 Whiskey Creek Wetland.

Fish

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

Invertebrates

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

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
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Small sand spits are located along the beachline {U.S.G.S. quadrangle
maps, Charlevoix, Michigan, 1954, and Central Lake, Michigan, 1954; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.



re1evance of this informat1on to Whiskey Creek 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

Mammal 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 relationsh1p
to water levels of the mammals inhabit1ng Whiskey Creek 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Whiskey
Creek Wetland by the literature search. However, according to W. L. Gelston
 ~ersonal communication!, an active nest of the osprey  pandion ha!iaetus!, a
species threatened in Michigan, was iocated in the vicinity o tahe wet and in

1976.

Health

The available information 1s not sufficient to allow an evaluation of the
env1ranmental quality of this wetland.

LM 016CULTURAL SETTING

Poou1 ati on

Whiskey Creek Wetland is located in Norwood Townsh1p of Charlevoix County,
Michigan. The county is sparsely populated, having a density of 40 persons per
square mile. Table 2-5 indicates that Charlevoix County and Norwood Township
both experienced a rapid r ate of population growth between 1970 and 1975.
Projections for 1990 indicate that Charlevoix County is expected to undergo
continued rapid population growth.
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Appendices 0-4, and D-5 contain general information on the wetland birds of
Lake Section 2, but care should be exercised 1n the 1nterpretation of the
relevance of this 1nformation to Whiskey Creek Wetland. The 11terature search
provided no site-specific information pertaining to seasonal abundance, density
and producti vi ty, recreati onal and commerci al use, health, 1 if e hi stories,
rel at1onship to water levels, or major food sources of the birds utilizing this
wet 1 and.



Table 2-5. Population Data for the Yicinity of Whiskey Creek Wetland

Estimated
Population

1975

Estimated
Xh

1970-1975

Projected
Population

1990

Charlevoix County
Norwood Township

18,467
451

11 ' 6
38.8

25,782

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

Land Use and Ownershi

Recreation

Although there are no known areas specifically designated for recreational
use in or near the wetland, all Michigan state forest lands are open for camping
unless otherwise posted. Hunting and fishing are also major uses of state
forest lands  Henry H. Webster, Michigan Department of Natural Resources,
~eraona1 common1cat1onl.

Mineral Ener and Forest Resources

Whiskey Creek Wetland lies within an area underlain by industrial-quality
1imestones and Silurian salt deposits. However, there are no operations
exploiting these resources in close proximity to the wetland  Gere, 1977!. No
oil, gas, or coal resources are present in the wetland  Michigan Geological
Sur vey, 1977; Smi th, 1915 ! ~

Whiskey Creek Wetland is heavily wooded, but state-owned forest lands in
the coastal area are within a "water influence zone" in which water quality,
water use, and aesthetic surroundings are the principal management concerns.
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Land use within Whiskey Creek Wetland is rural open space. The surrounding
area is characterized by rural open space uses, inciuding agricultural to the
east, but a small area of residential development  the community of Norwood!
lies south of the wetland. An access road lies lakeward of most of Whiskey
Creek Wetland  U.S.G.S. quadrangle maps, Charlevoix, Michigan, 1954, and
Central Lake, Michigan, 1954; Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978; Michigan Department of State
Highways and Transportation aerial photograph, 1973!. The major part of the
wetland is under state ownership; areas of private ownership occur along the
southwestern periphery  Rockford Map Publishers, Inc., 1976!. The presence of
residential and agricultural land use surrounding Whiskey Creek Wetland
suggests that the privately owned portions of the wetland may face moderate
development pressures. The portion of the wetland that lies within the Pigeon
River State Forest is likely to have low development pressures.



Cover treatments are designed to maintain or enhance these concerns, and timber
harvesting within this area is conducted accordingly  Henry H. Webster,
Michigan Department of Natural Resources, personal communication].

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Whiskey Creek Wetland
 U.S.G.S. quadrangle maps, Central Lake Mich~gan, 1954; Charlevoix, Michigan,
1954!.

Pollution Sources

There are no NPOES permit holders adjacent to Whiskey Creek 'Wetland
 Mi chi gan Water equality Division, 1978! . No site-speci f ic inf ormati on was
located through the literature search pertaining to non-point sources of
po 1 1 uti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Whiskey Creek 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 !.

LM 016RESEARCH PROJECTS
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The literature search identified no on-going or impending research
projects pertaining to Norwood Township Wetland.



BANKS TOWNSHIP WETLAND COMPLEX

LIvI 017-019PHYS IOGRAPHI C SETTING

The Banks Township Wetland Complex, comprised of Banks Township Wetlands
¹1-¹3, is located near the eastern shoreline of Lake Michigan in Antrim County,
Michigan. Each of these wetlands lies approximately 0.2 mile from the lake
shore; their respective distances from the community of Eastport are given in
Table 2-6.

Table 2-6. Location of Banks Township Wetlands ¹l-¹3

Distance to
East ort Michi an

4.0 miles north/northwest
3.0 miles north/northeast
2.8 miles north/northeast

All three of these wetlands are Palustrine Systems and occupy raised, wooded
sites  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954; Indi ana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

Elevations within the Banks Township Wetland Complex range from 610 to 635
feet above sea level. Elevations and total relief of the individual wetlands
are presented in Table 2-7 ~

Table 2-7. Elevati ons and Total Relief of Individual Wetlands
in Banks Township Wetlands ¹1-¹3

Max imum
elevatign Total relief

 feet  feet

a Elevations measured in feet above sea level; approximate mean elevation of
Lake Michigan is 580 feet above sea level.
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8 ank s Towns hi p Wet 1 and ¹1
Banks Township Wetland ¹2
Banks Township Wetland ¹3

Banks Township Wetland ¹1
Banks Township Wetland ¹2
Banks Township Wetland ¹3

Minimum

elevati gn
feet

625
610
610

635
620
620

10
10
10



Ranks Township Wetlands ¹1-¹3 are situated on a narrow lacustrine plain
which lies lakeward of a hilly till plain. The lacustrine plain in this area is
less than one mile wide; the inland till plain features many drumlins and small
lakes. The shoreline near Banks Township Wetlands ¹1-¹3 is described by the
Great Lakes Basin Commission �975! as an erodible low plain featuring a sand
and gravel beach.

Surficial Geolo

The surficial geology of Banks Tow~ship Wetlands ¹1-¹3 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soils

The soil type in Banks Township Wetlands ¹1 and ¹3 is Antrim gravelly sandy
loam; the soil type in Banks Township Wetland ¹2 is Rifle peat. Antrim gravelly
sandy loam has a surface layer of dark grayish-brown sandy loam underlain with
coar se clay loam, gravel, and a lower layer of sand and gravel. This soil
contains organic matter and is moderately fertile. Antrim gravelly sandy loam
has poor subsurface drainage in places. Rifle peat consists of woody and coarse
material and is high in organic matter. It has a subsurface of fibrous and
1ncompletely decomposed peat and may be underlain by clay or sand  Veatch et
al., 1928!.

~Hdro~lo v

There are no streams fl owing through Banks Township Wetlands ¹1-¹3
 U.S.G.S. quadrangle map, Central Lake, M1chigan, 1954!. 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 Banks Township Wetlands ¹1-¹3.

Climate

The closest weather stat1on provi ding cl lmati c data f or Banks Township
Wet 1 ands ¹1-¹3 is 1 ocated jn East Jordan, Mi chi gan. In 1975, the average
monthly temperature was 45.5 F, the ave!age da1ly low for January was 17.1 F and
the average daily high in July was 81.9 F. The average annual precipitation is
31.37 inches, with a mean monthly precipitation of 1.83 inches 1n January and
3.15 inches in July based on the normal per iod 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 13 and the first ki111ng frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.
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S ecial Features

No natural sp cial features are found in the vicin~ty of the Banks Township
Wetland Complex  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978 j .

LM 017-019BIOTIC 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 the Hanks Township Wetlands
¹1;¹3.

Fish

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
Banks Township Wetlands ¹1-¹3.
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Species found in the Grand Traverse Bay region which are general in
distribution and commonly occur in wetlands or whi ch perfer or depend on wetland
habitats during all or part of their life cycles include longnose gar
 ~Le istosteus osseus!, bowfin  Amia calva!, central mudminnow  Umbra limij,

bid 1
hb lt 1 ~il. bl 1

sucker   atostomus commersoni!, northern pike  Esox ucius , m~smke m unge  Esox
ll   1 1W, b lib d

ne u usus, black bullhead  I~cta urus meeeas, banded killifish ipundulus
dianhanusl, brook stickleback kku aea inconstans!, bluegill ~~e am~s
macrochirus!, pumpkinseed  Le amis d ibbosus , black crappie  Pomoxis

db 1 1!, 11 h~
olomieui!, largemouth bass Micro terus sa moidesj, yellow perch

  a avescte~s ,  ogperch  Percina ~ca rodes , johnny darter  Etheostoma
Id nl. d «1 d 111

rgce and Kelly, 1976 . The dgversity of the fish comaunities in smaT1
Palustrine coastal wetlands with no surface water connections to the bay or
adjacent large lakes, such as Torch Lake and Elk Lake, is probably much less
than those communities of the larger Lacustrine and Riverine wetlands. 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, or
food scurces of the fish populations in Hanks Township Wetlands ¹1-¹3.



Re t1les and Am hibians

Avif auna

Appendices D-4 and D-5 contain general information on the wetland birds
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to the Banks Township Wetland Complex. The
literature search provided no site-specific information pertaining to seasonal
abundance, density and productivity, recreat1onal and commercial use, health,
11fe histories, relationship to water levels, or major food sources of the birds
utilizing this wetland complex.

Mammals

The literature search prov1ded no site-spec1fic data pertaining to major
spec1es, 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
Banks Township Wetland Complex.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened spec1es  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Banks
Township Wetland Complex by the literature search.

Health

The ava1lable information is not sufficient to allow an evaluation of the
environmental quality of this wetland complex.

LM 017-019CULTURAL SETTING

Banks Township Wetlands fl-t3 are located in Banks Townsh1p of Antr1m
County, Michigan. The county is sparsely populated, having a density of 26
persons per square mile. Table 2-8 indicates that Antrim County and Banks
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Appendix C-2 contains general 1nformation on the amphibians and rept, iles
of Lake Sect~on 2, but care should be exercised in the interpretation of the
relevance of this information to the Banks Township Wetland Complex. The
literature search y1elded no site-specific information pertaining to major
species, seasonal distribution and abundance, density, recreational and
corItierci al use, life hi stories, major food sources, or relationship to water
levels of the reptiles and amphib1ans in this wetland complex.



Township both experienced a rapid rate of popu1ation growth between 1970 and
1975. Proj ctions for 1990 indicate that Antrim County is expected to undergo
continued rapid population growth.

Table 2-8. Population Data for the Vicinity of Banks Township
Wetlands ¹1-¹3

Estimated
Xa

1970-1975

Projected
Popul at i on

1990

Estimated
Popu1 ati on

1975

Antrim County
Hanks Township

21. 4
14.3

21,922].5,314
1,407

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

Land Use and Ownershi

Land use within Banks Township Wetlands ¹1-¹3 is rura1 open space. The
area surrounding these wetlands is characterized primari1y by agricultural and
other rural open space uses, with rural residences scattered throughout the area
 Agricultural Stabilization and Conservation Service aorial photograph, 1973!.
The wetlands are under private ownership  Rockford Map Publishers, Inc., 1975!,
but the agricultural nature of the area suggests that Banks Township Wetlands
¹1-¹3 are subject ta low to moderate development pressures. Access roads are
located near all of the wetlands in the Hanks Township Wetland Complex  U.S.G.S.
quadrangle map, Central Lake, Michigan, 1954; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.

Recreation

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

Mineral Ener and Forest Resources
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Banks Township Wetlands ¹1-¹3 lie within an area of shale outcroppings and
Si1uri an salt deposits. A shale pit is situated to the east of Banks Township
Wetland ¹2, but no operations in or near the wetlands currently exp1oit the salt
resources  Gere, 1977!. There are two sand and gr avel operations east of Banks
Township Wetlands ¹1 and ¹2, and four more pits southeast of Banks Township ¹3
 Michigan Department of State Highways and Transportation aerial photograph,
1973!. No oil, gas, or coal resources are present in the vicinity of the
wetlands  Michigan Geological Survey, 1977; Smooth, 1915!.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Banks Township Wetlands
¹1-¹3  U.S.G.S. quadrangle map, Centra1 Lake, Michigan, 1954!.

Po11ution Sources

There are no NPDES permit holders adjacent to Banks Township Wetlands gl-¹3
 Mi chi gan Water gual ity D1v i si on, 1978! . No si te-specific information was
1ocated through the 11terature search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Hanks Township Wetlands
P'1-¹3  Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that two archaeolog1cal sites �0-AN-27 and 20-AN-28, of the Archaic-
Early Woodland Cultures! are present in the vicin1ty of the wetlands  Peebles
and Black, 1976!. Further information regarding the field research and exact
location of these sites can be obtained from the Mich1gan History Division.

LM 017-019RESEARCH PROJECTS

The literature search identif1ed no on-going or 1mpending research
projects pertaining to Banks Township Wetlands ¹1-¹3.
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Hanks Township Wetlands ¹1-$3 are wooded  Ind1ana Uni versity,
Environmental Systems Appl1cation Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether these wooded areas are
used for coneercial production.



TORCH LAKE TOWNSHIP WETLAND ¹1

LM 020PHYSIOGRAPHIC SETTING

Torch Lake Township Wetland 41 is located 0.1 mile inland from the eastern
shoreline of Lake Michigan in Antrim County, Michigan, 0.7 mile southwest of the
community of Eastport. The wetland is a Palustrine System and occupies a
raised, wooded site on an isthmus separating Torch Lake from Lake Michigan
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

The total relief of Torch Lake Township Wetland ¹1 is 5 feet; wetland
elevations range from 610 to 615 feet above sea level, 30 to 35 feet above the
approximate mean elevation of Lake Michigan. The wetland is situated on a
narrow, low lacustrine plain which lies lakeward of Torch Lake and a hilly till
plain. The inland till plain features many drumlins and small lakes. The
shoreline near Torch Lake Township Wetland ¹1 is described by the Great Lakes
Basin Commission �975! as an erodible low plain featuring a sand and gravel
beach.

Surficial Geolo

The surficial geology of Torch Lake Township Wetland ¹1 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Oorr and Eschman,
1970!.

Soils

The soil type in Torch Lake Township Wetland ¹1 is Lupton muck, which
consists of black or brown loamy muck. This soil is high in organic matter, but
generally is more decomposed and has a higher ash content than peat soils.
Lupton muck is usually underlain by marl or clay, but may be underlain by sand
 IIeatch et al., 1928!.

There are no streams flowing through Torch Lake Township Wetland ¹1
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!. lhe literature search
provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Torch Lake Township Wetland $1.
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Cl imate

The closest weather station providing climatic data for Torch Lake
Township Wetland ¹1 is located in East Jordan, Michigan. In 1975, the average
monthly temperature was 45.5 F, the ave age daily low for January was 17.1 F and
the average daily high in July was 81.9 F. The average annual precipitation is
31.37 inches, with a mean monthly precipitation of 1.83 inches in January and
3. 15 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 May 13 and the first killing frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of' Torch Lake
Township Wetaand ¹1  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954;
Indiana University, Environmental Systems Application Center, aerial
reconnaissance, 1978!.

LM 020BIOTIC SETTING

Fish

Species expected to be associated with coastal wetlands along Grand
Traverse Bay are listed in connect~on with the Sanks Township Wetland Complex
 LM 017-019!. Some of these species probabIy occur in Torch Lake Township
Wetland ¹1. 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, or food sources of the fish populations in Torch Lake
Township Wetland ¹1.

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
Torch Lake Township Wetland ¹1.

Re tiles and AmDhibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Torch Lake Township Wetland ¹1. The literature
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The literature search yielded no site-specific information pertaining to
major species compos~tion and distribution, density and productivity, or
relationship to water levels of the vegetation of Torch Lake Township Wetland
¹1.



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 in this wetland.

Avif auna

Appendices D-4 and 0-5 contain general information on the wetland birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Torch Lake Township Wetland ¹1. The literature
search provi ded 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

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 Torch Lake Township Wetland ¹1.

Endan ered S ecies

Health

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

LM 020CUlTURAL SETTING

Torch Lake Township Wetland ¹1 is located in Torch Lake Township of Antrim
County, Michigan. The county is sparsely populated, having a density of 26
persons per square mile. Table 2-9 indicates that Antrim County and Torch Lake
Township both experienced a rapid rate of population growth between 1970 and
1975 ' Projections for 1990 indicate that Antrim County is expected to undergo
continued rapid population growths
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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 Torch Lake
Township Wetland ¹1 by the literature search.



Table 2-9. Population Data for the Vicinity of Torch Lake
Township Wetland 81

Estimate
Populata1on

1975

Projected
Population

1990

E s t1m ate d
Xh

1970- 1975

Antrim County
Torch Lake Township

21,92221.4
38.9

15,314
543

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

Land Use and Ownershi

Recreation

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

Mineral Ener and Forest Resources

Torch Lake Township Wetland 81 11es within an area of known shale
outcroppings and Silurian salt deposits underlain by Devon1an salt deposits.
However, there are no operations in the area explo1ting these resources  Gere,
1977!. No oil, gas, or coal resources are present in the wetland  M1chigan
Geological Survey, 1977; Smith, 1915!.

Torch Lake Township Wetland fl is wooded   Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether th1s wooded area is
used for commerc1al production.

Public Utilities and Facilities

There are no public ut1lities w1thin O.5 mile of Torch Lake Township
Wetland Pl  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!.
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Land use w1thin Torch Lake Township Wetland P1 is rural open space. The
surrounding area is characterized by rural open space, with 'Iimited shoreline
residential development  U.S.G.S. orthophotograph, Central Lake SE, Michigan,
1975!. The wetland lies within a platted area near the community of Eastport.
It is assumed that the wetland is under private ownership  Rockford Nap
Publishers, Inc., 1975!, and its location suggests that it is subject to
moderate to heavy development pressures. An access road lies to the south of
Torch Lake Township Wetland kl and a secondary h1ghway lies to the east
 U.S.G.S. quadrangle map, Central Lake, Mich1gan, 1954; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.



Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Torch Lake Township
Wetland Pl,, 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!.

LM 020RESEARCH PROJECTS

The literature search identified no an-going or impending research
projects pertaining to Torch Lake Township $1.
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There are no NPDES permit holders adjacent to Torch Lake Township Wetland
gl  Michigan Water guality Oivision, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po11ution.



TORCH LAKE TOWNSHIP WETLAND 82

LM 021PHYSIOGRAPHIC SETTING

Torch Lake Township Wetland t2 1s located 0.1 mile 1nland from the eastern
shoreline of Grand Traverse Bay in Antr1m County, Mich1gan, 0.4 mile west of the
community of Torch Lake. The wetland is a Lacustrine System and occupies a low,
wooded site on an 1sthmus separating Torch Lake from Lake Michigan  U.S.G.S.
quadrangle map, Central Lake, Michigan, 1954; Indiana University, Environmental
Systems Appl i cati on Center aeri al reconnai ssance, 1978! .

The total relief of Torch Lake Township Wetland P2 is 5 feet; wetland
elevations range from approximately 585 to 590 feet above sea level, 5 to 10
feet above the approximate mean elevation of Lake Michigan. The wetland lies on
a narrow, low, lacustrine plain situated lakeward of a hilly till plain. The
inland till plain features many drumlins and small lakes. The shoreline near
Torch Lake Townsh1p Wetland 42 is described by the Great Lakes Basin Commission
�975! as an erodible low plain featuring a sand and gravel beach.

Surficial Geolo

The surficial geology of Torch Lake Township Wetland 42 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970! .

Soils

The soil type in Torch Lake Township Wetland 42 is Bridgeman sand, which
ranges f rom dark gray to ye11owish sand. The surf ace 1 ayer of this so i I
contains organic materi al and has suff1c1ent moisture to support a varied
vegetation  Veatch et al., 1928!.

«Hydro~la Y

There are no streams flowing through Torch Lake Township Wetland $2
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!. 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 Torch Lake Township Wetland g2.

Climate

The closest weather station providing climat1c data for Torch Lake
Township Wetland f2 is locatgd in East Jordan, Michigan. In 1975, the average
monthly temperature was 45.5 F, the average daily low for January was 17.1 F and
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the average da~ly high 1n July was 81.9 F. The average annual precipitation is
31.37 1nches, with a mean monthly precipitation of 1.83 inches 1n January and
3.15 1nches 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 Nay 13 and the first killing frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Torch Lake
Townsh1p Wetland 42  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954;
Indiana University, Environmental Systems Application Center, aerial
reconnaissance, 1978!.

BIOTIC SETTING LM 021

Fish

Species expected to be associated with coastal wetlands along Grand
Traverse Hay are listed 1n connect1on with the Hanks Township Wetland Complex
 LM 017-019!. Some of these species may occur in Torch Lake Township Wetland
P2. However, 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, recreational and commercial
use, or food sources of the fish populations in Torch Lake Township Wetland III2.

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
Torch Lake Townsh1p Wetland 42.

Reptiles and Am hib1ans

Appendix C-2 contains general i nformation on the amphibi ans and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Torch Lake Township Wetland t2. The literature
search yielded no s1te-specific information per taining 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 literature search yielded no s1te-specific informat1on pertaining to
major species composition and distr1bution, density and productivity, or
relationship to water levels of the vegetat1on of Torch Lake Township Wetland
f2.



Avi f auna

Appendices 0-4 and D-5 contain general informat1on on the wetland b1rds
of Lake Section 2, but care should be exercised 1n the interpretation of the
relevance of this 1nformation to Torch Lake Township Wetland ¹2. The 11terature
search provided no site-specific 1nformation pertaining to seasonal abundance,
density and productivity, recreational and comnercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mammals

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 Torch Lake Township Wetland ¹2.

Endan ered S ec1es

Health

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

LN 021CULTURAL SETTING

Torch Lake Townsh1p Wetland ¹2 is located 1n Torch Lake Township of Antr1m
County, Michigan. The county is sparsely populated, having a dens1ty of 26
persons per square mile. Table 2-10 ind1cates that Antrim County and Torch Lake
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Antrim 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 Spec1es Program, l976! were documented in Torch Lake
Township Wetland ¹2 by the literature search.



Tab1e 2-10. Population Data for the Vicinity of Torch Lake Township
Wetl and $2

Estimated
Xh

1970-1975

Estimated

Populat>ion
1975

Projected
Population

1990

Antrim County
Torch Lake Township

21.4
38 F 9

21,92215,314
543

b U.S. 8ureau of the Census �977!
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Land use within Torch Lake Township Wetland gl is rural open space. The
surrounding area is characterized by agricultural and other rural open space
uses, with limited residential development to the east of the wetland  U.S.G.S.
orthophotograph, Central Lake SE, Michigan, 1975!. The wetland lies within an
unincorporated area of small privately owned tracts  Rockford Nap Publishers,
Inc., 1975!. Although no specific development plans were identified through the
literature search for Torch Lake Township Wetland f2, it appears that the land
has been divided into parce1s in such a manner as to facilitate development. An
access road lies to the south of Torch Lake Township Wetland $2, and a pond lies
lakeward from the wetland  U.S.G.S. quadrang1e map, Central Lake, Michigan,
1954; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Torch Lake Township Wetland t2.

Mineral Ener and Forest Resources

Torch Lake Township Wetland 42 is wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for commercial production.

Torch Lake Township Wetland f2 lies within an area of known shale
outcroppi ngs and Silurian salt deposits underlain by Devonian salt deposits.
However, there are no operations in the area exploiting these resources  Gere,
1977!. No oil, gas, or coal resources are present in the wetland  Michigan
Geological Survey, 1977; Smith, 1915!.



Publi c Util iti es and Faci1 iti es

Pollution Sources

There are no NPDES permit holders adjacent to Torch Lake Township Wetland
t2  Michigan Water guality 0~vision, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po 1 1 uti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Torch Lake Township
Wetland P2, nor are there any known archaeological sites in the vicinity.
However, the area has not been systematically surveyed by a professional
archaeologist  Peebles and Hlack, 1976!.

LM 021RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Torch Lake Township t2.
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There are no public utilities within 0.5 mile of Torch Lake Township
Wetland 42  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!.



TORCH LAKE TOWNSHIP WETLAND ¹3

PHY S IOGRAPH I C SETT IN G LM 022

Torch Lake Township Wetland 83 is located 350 feet inland from the eastern
shoreline of Grand Traverse Bay in Antrim County, Mich1gan, 0.6 mile south of
the community of Torch Lake. Torch Lake Township Wetland ¹3 is situated on an
isthmus separating Torch Lake from Lake Michigan. The northeastern portion of
the wetland  on either side of Highway 31! has been drained, and the forest has
been cut. Torch Lake Township Wetland ¹3 is a Palustrine System and occupies a
raised, wooded site  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954;
Indiana University, Environmental Systems Application Center, aerial
reconnaissance, 1978!.

The total rel1ef of Torch Lake Township Wetland ¹3 is 40 feet; wetland
elevations range from 590 to 630 feet above sea level, 10 to 50 feet above the
approximate mean elevation of Lake Michigan. The wetland ¹3 is situated on a
narrow low lacustrine plain which lies lakeward of both Torch Lake and a hilly
till p/ain. The inland till plain features many drumlins and small lakes. The
shoreline near Torch Lake Township Wetland ¹3 is described by the Great Lakes
Basin Commission �975! as an erod1ble low plain featuring a sand and gravel
beach.

Surfic1al Geolo

The surf1cial geology of Torch Lake Township Wetland ¹3 1s characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soils

Three soil types are found in Torch Lake Township Wetland ¹3: Saugatuck
sand, Ogemaw sandy loam, and Newton sandy loam. Saugatuck sand consists of dark
gray or black loamy material mixed with organic matter, underlain by a layer of
nearly white, incoherent sand and yellowish-brown mottled wet sand. This soil
is strongly acid and has low natural fertility. Saugatuck sand developed under
poor drainage conditi ons on wet flats and may include areas of muck. Ogemaw
sandy loam consists of fine to medium sand mixed wi'h organic material,
underlain with reddish-brown calcareous clay; this soil is poorly drained when
found in depressional areas. Newton sandy loam has a surface layer containing a
high amount of organic matter, underlain with grayish water-logged sand and a
substratum of clay. This soil is generally found in wet or poorly dra1ned areas
 Veatch et al., 1928!.



There are no streams f 1 owing through Torch L ake Townshi p Wet l and ¹3
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!. 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 Torch I ake Township wetland ¹3.

Climate

The closest weather statio~ provid1ng climatic data for Torch Lake
Township Wetland ¹3 is located in East Jordan, Michigan. In 1975, the average
monthly temperature was 45.5 F, the average daily low for January was 17.1 F and
the average daily high in July was 81.9 F. The average annual prec1pitation is
31.37 inches, with a mean monthly precipitation of 1.83 inches in January and
3.15 inches in July based on the normal period from 1941-1970. The growing
sea~on is approx1mately five and a half months long, with the last killing frost
�8 F! in 1975 occurring on May 13 and the first killing frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Torch Lake
Township Wetland ¹3  U.S.G.S. quadr angle map, Central Lake, Michigan, 1954;
Indiana University, Environmental Systems Application Center, aerial
reconnaissance, 1978!.

LM 022BIOTIC SETTING

Fish

Species expected to be associated with coastal wetlands along Grand
Traverse Bay are listed in connection with the Banks Township Wetland Complex
 LM 017-019!. Some of these species may occur 1n Torch Lake Wetland ¹3.
However, a search of the literature provided no site-specific 1nformation
pertaining to major species, species composition, spawning and hatching areas,
seasonal locat1ons and abundance, life histories, recreat1onal and commercial
use, or food sources of the fish populations 1n Torch Lake Township Wetland ¹3.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
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The literature search yielded no site-specif1c information pertaining to
major species compos i ti on and distr ibuti on, density and productivi ty, or
relationship to water levels of the vegetation of Torch Lake Township Wetland
¹3.



food sources, or relationship to water levels of the invertebrates present in
Torch Lake Township Wetland f'3.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Torch I ake Township Wetland g3. 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

Appendices 0-4 and D-5 contain general information on the wetland birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Torch Lake Township Wetland g3. 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

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 Torch Lake Township Wetland P3.

Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened species  LI.S. Fish and Wildlife Service, 1977; Nichigan
Endangered and Threatened Species Program, 1976! were documented in Torch Lake
Township Wetland 43 by the literature search.

Health

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

LN 022CULTURAL SETTING
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Torch Lake Township Wetland 43 is located in Tor ch Lake Township of Antrim
County, Nichigan. The county is sparsely populated, having a density of 26
persons per square mile. Table 2-11 indicates that Antrim County and Torch Lake
Township both experienced a rapid rate af population growth between 1970 and



1975. Projections for 1990 indicate that Antrim County is expected to undergo
continued rapid population growth.

Table 2-11. Population Data for the Vicinity of Torch Lake Township
Wetland ¹3

Estimated Estimated
Populat>lon

1975 1970-1975

Prospected
Populat>ion

1990

Antrim County
Torch Lake Township

21,92221.4
38.9

15,314
543

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

Land Use and Ownershi

Recreation

Ther e are no known state or federal recreational facilities in the vicinity
of Torch Lake Township Wetland ¹3.

Mineral Ener and Forest Resources

Torch Lake Township Wetland ¹3 lies within an area of known shale
outcroppi ngs and Silurian salt deposits underlain by Devonian salt deposits.
However, there are no operations in the area exploiting these resources  Gere,
1977!. No oil, gas, or coal resources are present in the wetland  Michigan
Geological Survey, 1977; Smith, 1915! ~

Torch Lake Township Wetland ¹3 is wooded  Indiana University.
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for commercial production.
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Land use within Torch Lake Township Wetland ¹3 is rural open space. The
surrounding area is characterized by agricultural open space to the east, and by
shore1ine residential development along Lake 'Michigan to the west and along
Torch Lake to the east  U.S.G.S. orthophotograph, Central Lake SE, Michigan,
1975!. The wetland is under private ownership  Rockford Map Publishers, Inc.,
1975!, and its location suggests that development pressures are moderate to
high. Access roads and a secondary highway lie within Torch lake Township
Wetland ¹3. A boat dock lies along the shoreline near the wetland  U.S.G.S.
quadrangle map, Centra1 Lake, Michigan, 1954; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.



Pub 1 i c Uti 1 it i es and F ac i 1 i ti es

There are no publi c utilities within 0.5 mile of Torch Lake Township
Wetland t3  U.S.G.S. quadrangle map, Central Lake, Michigan, i954I.

Pol'lution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Torch Lake Township
Wetland $3, 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 022

The literature search identified no on-going or impending research
projects pertaining to Torch Lake Township P3.
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There are no NPDES permit holders adjacent to Torch Lake Township Wetland
t3  Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.



TORCH LAKE TOWNSHIP WETLAND ¹4

PHYSIOGRAPHIC SETTING LM 023

Torch Lake Township Wetland ¹4 is located 0.2 mile inland from the eastern
shoreline of Grand Traverse Bay in Antrim County, Michigan, 4.6 miles south of
the community of Torch Lake. The wetland is situated on an isthmus separating
Torch Lake from Lake Michigan. The wetland is a Palustrine System and occupies
a raised, wooded site  U.SAG.S. orthophotograph, Central Lake S.E., Michigan,
1975; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978; U.S.G.S. quadrang'le map, Central Lake, Michigan, 1954!.

The total relief of Torch Lake Township Wetland ¹4 is 10 feet; wetland
elevations range from 640 to 650 feet above sea level, 60 to 70 feet above the
approximate mean elevation of Lake Michigan. The wetland lies on a hilly till
plain; nearby elevations range to over 800 feet above sea level. The Great
Lakes Basin Commission �975! describes the shoreline near Torch Lake Township
Wetland ¹4 as an erodible low plain featuring a sand and gravel beach.

Surficial Geolo

The surfi cial geology of Torch Lake Township Wetland ¹4 is char acter ized by
lake beds comprised mainly of sand. These glaciolacustri ne sediments consist of
fine-grained products of glacia1 erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soils

The soil type in Torch Lake Township Wetland ¹4 is Lupton muck, which
consists of black or brown loamy muck that is high in orgnaic matter. This soil
is generally highly decomposed and has a higher ash content than peat soils; it
is usually underlain by marl or clay but may be underlain by sand  tteatch et
al ~ , 1928!.

There are no streams flowing through Torch Lake Township Wetland ¹4
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!. 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 Torch Lake Township Wetland ¹4.

C 1 im ate
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The closest weather station providing climatic data for Torch Lake
Township Wetland ¹4 is located in East Jordan, Michigan. In 1975, the average



monthly temperature was 45.5 F, the average daily low for January was 17.1 F and
the average daily high in July was 81.9 F. The average annual precipitation is
31.37 inches, with a mean monthly precipitat~ on of 1.83 inches in January and
3. 15 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 May 13 and the first killing frost on October 26
 National Oceanic and Atmospheric Administration, 1975!.

No natural special features are present in Torch I ake Township Wetland P4
 U.S.G.S. quadrangle map, Central Lake, Michigan, 1954; U.S.G.S.
orthophotograph, Central Lake S.E,, Michigan, 1975; 1ndiana University,
Environmental Systems Application Center, aerial reconnaissance, 1978!.

BIOTIC SETTING LM 023

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 Torch Lake Township Wetland
P4.

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
Torch Lake Township Wetland P4.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Sect~on 2, but care should be exercised in the i nterpretation of the
relevance of this information to Torch Lake Township Wetland g4. The literature
search yielded no site-specific inf ormati on pertai ning to maj or 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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Species expected to be associated with coastal wetlands along Grand
Traverse Bay are listed in connection with the Banks Township Wetland Complex
 LM 017-019!. some of these species may occur in Torch Lake $4. Howerver, 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 cemercial use, or
food sources of the fish populations in Torch Lake Township Wetland 4'4.



Avif auna

Appendices D-4 and D-5 contain general information on the wetland birds
of Lake Section 2, but care should be exercised in the 1nterpretation of the
relevance of this 1nformation to Torch Lake Township Wetland P4. The literature
search provided no site-specific information pertaining to seasonal abundance,
density and productivity, recreational and coneercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Marrmals

The literature search provided no site-specific data pertain1ng 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 Torch Lake Townsh1p Wetland g4.

Endan ered S ecies

Health

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

CULTURAL SETT!NG LM 023

Torch Lake Township Wetland P4 is located in Torch Lake Township of Antrim
County, Michigan. The county is sparsely populated, having a density of 26
persons per square mile. Table 2-12 indicates that Antrim County and Torch Lake
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Antrim County 1s 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 Torch Lake
Townsh1p Wetland $4 by the literature search.



Table 2-12. Population Data f' or the Vicinity Torch Lake Township
Wetland ¹4

Estimated
Population

1975

Estimated Projected
Population

1970-1975 1990

Antrim County
Torch Lake Township

15,314
543

21.4
38.9

21,922

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

Land Use and Ownershi

Land use within Torch Lake Township Wetland ¹4 is rural open space. The
surrounding area is characterized by rura1 open space to the west, and
agricultural open space to the east  U.S.G.S. orthophotograph, Central Lake SE,
Michigan, 1975!. The wetland is under private ownership  Rockford Map
Publishers, inc., 1975!, but its location suggests that development pressures
are low to moderate.

Recreation
I

There are no known state or federal recreational facil ities in the vicinity
of Torch Lake Township Wetland ¹4.

Mineral Ener and Forest Resources

Torch Lake Township Wetland ¹4 lies within an area of Silurian sa1t
deposits underlain by Devonian salt deposits. However, there are no operations
in the area exploiting these resources  Gere, 1977!. No oil, gas, or coal
resources are present in the wetland  Michigan Geological Sur vey, 1977; Smith,
l915 !.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Torch Lake Township
Wetland ¹4  U.S.G.S. quadrangle map, Central Lake, Michigan, 1954!.

Pollution Sources

There are no NPDES permit holders adjacent to Torch Lake Township Wetland
¹4  Michigan Water gua1ity Division, 1978!. No site-specific information was

Torch Lake Township Wetland ¹4 is wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for coeaercial production.



located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeo1o ical Features

RESEARCH PROJECTS LN 023

The literature search identified no on-going or impending research
projects pertaining ta Torch Lake Township P4.
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No known historical sites exist within 500 feet of Torch Lake Township
Wetland f4, 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!.



MILTON TOWNSHIP WETLAND ¹1

PHYSIOGRAPHIC SETTING LM 024

Milton Township Wet tand ¹1 is located 0.1 mile inland from the eastern
shoreline of the East Arm of Grand Traverse Bay in Antr~m County, Michigan, 4.2
miles north of the comunity of Kewadin. The wetland is situated on an isthmus
separating Torch Lake from Lake Michigan. It is a Palustrine System and
occupies a raised, wooded site  U.S.G.S. quadrangle map, Elk Rapids, Michigan,
1957; Mi chi gan Department of State Hi ghways and Tr ansportati on aeri al
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!.

Surficial Geolo

The surficial geology of Milton Township Wetland 11 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Marti n 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Milton Township Wetland 01 is Saugatuck sand, which
consists of dark gray or black loamy material mixed with organic matter,
underlain by a layer of nearly white, incoherent sand and yellowish-brown
mottled wet sand. This soil is strongly acid and has low natural fertility.
Saugatuck sand developed under poor drainage conditions on wet flats and may
include areas of muck  Yeatch et al., 1928!.

There are no streams flowing through Milton Township Wetland ¹1  U.S.G.S.
quadrangle map, Elk Rapids, Michigan, 1957!. The literature search provided no
site-specific date pertaining to water level influences, groundwater drainage
patterns and runoff, water quality, depth, or seasonal changes in Milton
Township Wetland ¹l.
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The total re 1 i ef of Milton Townshi p Wet 1 and ¹1 i s 10 f eet; wet 1 and
elevations range from 590 to 600 feet above sea level, 10 to 20 feet above the
approximate mean elevation of Lake Michigan. The wetland lies on a low
lacustrine plain situated lakeward of Torch Lake and a hilly till plain. This
lacustrine plain is less than one mile wide; the inland till plain features many
small lakes. The Great Lakes Basin Commission �975! describes the shoretine
near Milton Township Wetland 41 as an erodible low plain featuring a sand and
gravel beach.



Climate

The closest weather station providing climatic data for Milton Township
Wetland Pl is located in Traverse City, Michigan. In 1975, the average monthly
temperature was 46.8 F, the average daily low for January was 18.1 F and the
average daily high in July was 83.4 F. The average annual precipitation is0

29.89 inches, with a mean monthly precipitation of 1.81 inches in January and
3.02 inches in July based on the normal period from 1941-1970. The 9~owing
season is approximately six months long, with the 1ast killing frost �8 F! in
1975 occurring on May 13 and the first killing frost on November 13  Nationa1
Oceanic and Atmospheric Administration, 1975!.

No natural special features ar'e present in Milton Township Wetland Pl
 U.S.G.S. quadrangle map, Elk Rapids, Michigan, 1957; Michigan Department of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

BIOTIC SETTING LM 024

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 Milton Township Wetland $1.

Fish

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
Milton Township Wetland 41.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this informati on to Milton Township Wetland $1. The literature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreational and conmercial use,
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Species expected to be associated with wetlands along Grand Traverse Bay
are listed in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Milton Township Wetland Pl. 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 conmercial use, or
food sources of the fish populations in Milton Township Wetland fl.



life histories, major food sources, or relat1onship to water levels of the
rept1 les and amphibians in this wetland.

Avifauna

Appendices D-4 and D-5 contain general 1nformation on the wetland birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Milton Township Wetland $1. The 'literature
search provided no site-specific information pertaining to seasonal abundance,
densi ty and producti vity, recreational and conmerci al use, heal th, 1 if e
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Manuals

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 relationsh1p
to water levels of the mammals inhab1ting M1lton Township Wetland $1.

Endan ered S ecies

No plants or animals appearing on the federal or state 11sts of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Milton
Township Wetland $1 by the literature search.

Health

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

LM 024CULTURAL SETTING

Milton Township Wetland tl is located in M1lton Township of Antrim County,
Michigan. The county 1s sparsely populated, having a density of 26 persons per
square mile. Table 2-13 indicates that Antrim County and Milton Township both
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Antrim County is expected to undergo
continued rapid population growth.

-115-



Table 2-13. Population Data for the Yicinity of Milton Township
Wetl and $1

Estimated

1970-1975

Pr ojected
Population

1990

Est mated
Popul at i on

1975

Antrim County
Milton Township

21,92215,314
1,099

21 ~ 4
28.8

b U.S. Bureau of the Census �977!
Mi chi gan Depar tment of Management and Budget �977 !

Land Use and Ownershi

Land use within Milton Township Wetland ¹1 is rural open space. The
surrounding area is char acterized by agricultural and other rural open space
uses, with limited residential development along Grand Traverse Bay  Michigan
Department of State Highways and Transportation aerial photograph, 1975!. The
wet land is under private ownership  Rockford Map Publishers, Inc., 1975!, and
its location suggests that it is subject to moderate development pressures.

Recreation

There are no known state or federal recreational facilit1es in the vicinity
of Milton Township Wetland ¹1.

Mineral Ener and Forest Resources

Nilton Townsh1p Wetland ¹1 lies within an area of S11urian salt deposits
underlain by Devonian salt deposits. However, there are no operations in the
area exploiting these resources  Gere, 1977!. No oil, gas, or coal resources
are present in the wetland  Michigan Geological Survey, 1977; Smith, 1915!.

Public Ut1lities and Facilities

There are no public ut1lities w1thin 0.5 mile of N1lton Township Wetland ¹1
 U.S.G.S. quadrangle map, Elk Rapids, Michigan, 1957!.
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Milton Township Wetland ¹1 is wooded  Indiana University Environmental
Systems Application Center aerial reconnaissance, 1978!, but it was not
determined through the literature search whether this wooded area is used for
commercial production.



Pollution Sources

There are no NPDES permit holders adjacent to Milton Township Wetland tl
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po1 1uti on.

Historical and Archaeolo ical Features

RESEARCH PRO SECTS LM l324

The literature search identified no on-going or impending research
projects pertaining to Milton Township $1.
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No known historical sites exist within 500 feet of Milton Township Wetland
tl, nor are there any known archaeological sites in the vicinity. However, the
area has not been systemat i cal 1 y sur veyed by a prof ess ional archaeol og i st
 Peebles and Black, 1976!.



MILTON TOWNSHIP WETLAN0 ¹2

PHYSIOGRAPHIC SETTING LM 025

Milton Township Wetland ¹2 is located 250 feet inland from the eastern
shoreline of the East Arm of Grand Traverse Bay, in Antrim County, Michigan, 4.2
miles north of the City of Elk Rapids. The wetland is situated on an isthmus
separating Torch Lake from Lake Michigan, within a series of coastal beach
ridges that parallels the shoreline. Milton Township Wetland ¹2 is a Palustrine
System and occupies a raised, wooded site  U.S.G.S. quadrangle map, Elk Rapids,
Michigan, 1957; Michigan Department of State Highways and Transportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
acr i al reconnaissance, 1978! .

The total relief of Milton Township Wetland ¹2 is 10 feet; wetland
elevations range from 590 to 600 feet above sea level, 10 to 20 feet above the
approximate mean elevati on of Lake Michigan. The wet 1 and lies on a low
lacustrine plain situated lakeward of Torch Lake and a hilly till plain. This
lacustrine plain is less than one mile wide; the inland till plain features many
small lakes. The Great Lakes Basin Commission �975! describes the shoreline
near Milton Township Wetland ¹2 as an erodible low plain featuring a sand and
gravel beach.

Surficial Geolo

The surficial geology of Milton Township Wetland ¹2 is chracterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Oorr and Eschman,
1970!.

Soils

The soil types in Milton Township Wetland ¹2 are Bridgeman sand and
Saugatuck sand. Saugatuck sand consists of dark gray or black loamy material
mixed with organic matter, underlain by a layer of nearly white, incoherent sand
and yellowish-brown mottled wet sand. This soil is strongly acid and has low
natural fertility. Saugatuck sand developed under poor drainage conditions on
wet flats and may include areas of muck. Bri dgeman sand ranges from dark gray
to yellowish sand. Its surface layer contains organic material and has
sufficient moisture to support a varied vegetation. Bri dgeman sand is generally
found in areas bordering Traverse Bay  Veatch et al., 1928!.

There are no streams flowing through Milton Township Wetland ¹2  U.S.G.S.
quadrangle map, Elk Rapids, Michigan, 1957!. The literature search provided no



site-specific data pertain1ng to water level influences, groundwater dra1nage
patterns and runoff, water qual1ty, depth, or seasonal changes in Milton
Township Wetland 42.

C l im ate

The closest weather station providing climatic data for Milton Township
Wtland f2 is located in Traverse City, Michigan. In 1975, the average monthly
temperature was 46.8 F, the average daily low for January was 18.1 F and the
average daily h1gh in July was 83.4 F. The average annual precipitation is0

29.89 inches, with a mean monthly prec1pitation of 1.81 inches in January and
3.02 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 on May 13 and the f1rst killing frost on November 13  National
Oceanic and Atmospheric Admin1stration, 1975!.

No natural special features are found in the vicinity of Milton Township
Wetland t2  U.S.G.S. quadrangle map, Elk Rapids, M1chigan, 1957; M1chigan
Department of State Highways and Transportation aerial photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconna1ssance, 1978!.

LM 025BIOTIC SETTING

The literature search yielded no site-specific information pertain1ng to
major species composition and distr1bution, density and productivity, or
relationship to water levels of the vegetation of Milton Township Wetland t2.
Fish

Species expected to be associated with wetlands along Grand Traverse Bay
are l1sted in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Milton Townsh1p Wetland 42. However, a
search of the literature provided no site-specific information perta1ning to
major species, species composition, spawning and hatching areas, seasonal
locations and abundance, life histories, recreat1onal and corrmercial use, or
food sources of the fish populations in Milton Township Wetland 42.

Invertebrates

The literature search produced no site-specific data perta1ning to species
composition, seasonal distributi on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Milton Township Wetland t2.
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Re tiles and Am hib1ans

Appendix C-2 contains gener al information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this informati on to Milton Townsh1p Wetland ¹2. The 11terature
search yielded no site-specific information pertain1ng to major spec1es,
seasonal distribution and abundance, density, recreational and conmercial use,
life histories, major food sources, or relationship to water levels of the
reptiles and amphi bians in this wetland.

Avif auna

Appendices 0-4 and 0-5 contain general information on the wetland birds
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Milton Township Wetland ¹2. The literature
search provided no site-specific information pertaining to seasonal abundance,
density and productiv1ty, recreational and ceenercial use, health, life
histories, relationship to water levels, or major food sources of the birds
uti 1izing this wetland.

Mammals

The literature search provided no site-spec1fic data pertaining to major
species, seasonal d1stribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationsh1p
to water levels of the mammals i nhabit1ng Milton Townsh1p Wetland ¹2.

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; M1chigan
Endangered and Threatened Species Program, 1976! were documented in Milton
Township Wetland ¹2 by the literature search.

Health

The available information 1s not sufficient to allow an evaluation of the
environmental quality of this wet'land.

LM 025CULTURAL SETTING
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Milton Township Wetland ¹2 is located 1n Milton Townsh1p of Antrim County,
Michigan. The county is sparsely populated, having a density of 26 persons per
square mile. Table 2-14 indicates that Antrim County and Milton Township both
experi enced a rapi d rate of popul ati on growth between 1970 and 1975.
Projections for 1990 1ndicate that Antrim County is expected to undergo
continued rapid population growth.



Table 2-14. Population Data for the Vicinity of Milton Township
Wetl and P2

stimated
Population

1975

st imated Prospected
Population

1970-1975 1990

Antrim County
Milton Township

15,314
1,099

21.4
28.8

21,922

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

Land Use and Ownershi

Land use within Milton Township Wetland f2 is rural open space. The
surrounding area is characterized by agricultural and other rural open space
uses, with limited residential development along Grand Traverse Bay  Michigan
Department of State Highways and Transportation aerial photograph, 1975!. The
wetland is under private o~nership  Rockford Map Publishers, Inc., 1975!, and
its location suggests that it is subject to moderate development pressures. A
secondary highway lies inland from Milton Township Wetland 4'2  U.S.G.S.
quadrangle map, Elk Rapids, Michigan, 1957; Michgian Department of State
Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.
Recreation

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

Mineral Ener and Forest Resources

Milton Township Wetland P2 lies within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in the
area exploiting these resources  Gere, 1977!. No oil, gas, or coal resources
are present in the wetland  Michigan Geological Survey, 1977; Smith, 1915!.
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Milton Township Wetland t2 is wooded   Indi ana University, Environmental
Systems Application Center aerial reconnaissance, 1978!, but it was not
determined through the literature search whether this wooded area is used for
commercial production.



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

There are no public utilities w1thin 0.5 mile of Milton Township Wetland f2
 U. S G.S. quadrangle map, Elk Rapids, Michi gan, 1957! .

Pol 1 ut1on Sources

There are no NPDES permit holders adjacent to M1lton Township Wetland g2
 Michigan Water Quality Div1s1on, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.

Histor1cal and Archaeolo ical Features

LM 025RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertain1ng to Milton Township P2.
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No known historical sites exist within 500 feet of Milton Township Wetland
f2, nor are there any known archaeological sites in the v1cinity. However, the
area has not been systematically surveyed by a professional archaeologist
 Peebles and Black, 1976!.



PARAOINE CREEK WETLAND

PHYSIOGRAPHIC SETTING LM 026

The total relief of Paradine Creek Wetland is approximately 15 feet;
wetland elevations range from 585 to 600 feet above sea level, 5 to 20 feet
above the approximate mean elevation of Lake Michigan. A low line of dunes
parallels the shoreline lakeward of the wetland. Paradine Creek Wetland lies on
a low lacustrine plain situated lakeward of both Torch Lake and a hilly till
plain. This lacustrine plain is less than a mile wide; the inland till plain
features many small lakes. The Great Lakes Basin Conmission �975! describes
the shoreline near Paradine Creek Wetland as an erodible low plain featuring a
sand and gravel beach ~

The surficial geology of Paradine Creek Wetland is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschmnan,
1970!.

Soils

The soil types in Paradine Creek Wetlartd are Rifle peat and Bridgeman sand.
Rifle peat consists of woody and coarse material and is high in organic matter,
with a subsurface of fibrous and incomplete'Iy decomposed peat which may be
underlain by clay or sand. Bridgeman sand ranges from dark gray to yellowish
sand. The surface layer of this soil contains organic material and has
sufficient moisture to support a vari ed vegetation. Bri dgeman sand is generally
found in areas bordering Traverse Bay  Veatch et al., 1928!.

Paradine Creek Wetland is located 0. 1 mile inland from the eastern
shoreline of the East Arm of Grand Traverse Bay in Antrim County, Michigan, 1.4
miles north of the community of Kewadin. The wetland is not wooded, but it is
surrounded by dense forest. Par adine Creek Wetland is a low perennial Riverine
and Palustrine System and occupies a raised site  U.S.G.S. quadrangle map, Elk
Rapids, Michigan, 1957; Michigan Department of State Highways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.



Paradine Creek has 11ttle elevational change as it flows through Parad1ne
Creek Wetland into Grand Traverse Bay. The creek originates in the upland area
to the east of the wetland. Two unnamed open-water areas are also present in
the wetland, and the largest of these is connected to Parad1ne Creek  U.S.G.S.
quadrangle map, Elk Rapids, Michigan, 1957!.

The literature search provided no site-specif1c information pertaining to
water level influences, groundwater drainage patterns and runoff, water
qual1ty, depth, or seasonal changes in Paradine Creek Wetland.

Climate

The closest weather station prov1ding climatic data for Paradine Creek
Wetland is located ig Traverse City, Michigan. In 1975, the average monthly
temperature was 46.8 F, the average daily low for January was 18.1 F and the
average daily high in July was 83.4 F. The average annual precipitation is
29 .89 inches, with a mean monthly prec1pitation of 1.81 inches in January and
3.02 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately s1x months long, with the last killing frost �8 F! 1n
1975 occurring on May 13 and the first killing frost on November 13  National
Oceanic and Atmospheric Admin1str ation, 1975!.

S ecia'l Features

No natural spec1al features are found in the vicinity of Paradine Creek
Wet 1 and  U.S.G.S. quadran g 1 e map, Elk R ap i ds, Mi chi gan, 1957; Mi chi gan
Department of State Hi ghways and Transportation aeri al photograph, 1973;
Indi ana Un i versi ty, Env1ronmental Systems App11cati an Center aeri al
reconnaissance, 1978! .

BIOTIC SETTING LM 026

Fish

Species expected to be associated with wetlands along Grand Traverse Bay
are listed in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur 1n Paradine Creek Wetland. However, a search of
the literature provided no site-specif1c information pertaining to major
species, spec1es composition, spawn1ng and hatching areas, seasonal locations
and abundance, 11fe histories, recreational and canmercial use, or food sources
of the fish populations in Paradine Creek Wetland.
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The literature search yielded no s1te-spec1fic information pertaining to
major species composi ti on and distribution, density and productivity, or
relationship to water levels of the vegetation of Paradine Creek Wetland.



Invertebrates

The literature search produced na 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
Paradine Creek Wetland.

Re tiles and Am hibians

Appendix C-2 contains general informati on on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this informati on to Paradine Creek Wetland. The literature search
yielded no site-specific information pertaining ta major species, seasona1
distribution and abundance, density, recreational and commercial use, life
histories, major food sources, or relationship ta water levels of the reptiles
and amphibians in this wetland.

Avif auna

Appendices 0-4 and 0-5 contain general information on the wetland birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Paradine Creek Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productivity, recreational and commercial use, health, life histories,
relationship ta water levels, or major food sources of the birds utilizing this
wetland.

Mammals

The literature search provided na site-specific data pertaining to major
species, seasonal distributi on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the marshals inhabiting Paradine Creek Wetland.

Endan ered S ecies

No plants or animals appearing an 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 Paradine
Creek Wetland by the literature search.

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 026

Milton Township Wetland P2 is located in Milton Township of Antr1m County,
Michigan. The county is sparsely populated, having a density of 26 persons per
square m1le. Table 2-15 ind1cates that Antrim County and Milton Townsh1p both
exper i enced a rap i d r ate of popul at1on g r owth between 1970 and 1975.
Projections for 1990 indicate that Antrim County is expected to undergo
continued rapid population growth.

Table 2-15. Population Oata for the Vicinity of Paradine Creek Wetland

Projected
Popul a/i on

1990

Estimated

1970-1975

Estimated
Popul ati on

1975

Antrim County
Mil ton Tow~ship

21,92221 ' 4
28.8

15,314
1,099

b U.S. 3ureau of the Census �977!
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Recreation

There are no known state or federal recreational fac11ities in the vicinity
of Paradine Creek Wetland.
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Land use within Parad1ne Creek Wetland is rural open space. The
surrounding area is characterized by agricultural and other rural open space
uses, with limited ; esi denti al development along Grand Traverse Bay  Mich1gan
Department of State Highways and Transportation aerial photograph, 1975!. The
wetland is under private owner ship  Rockford Map Publishers, Inc., 1975!, and
its location suggests that it is subject to moderate development pressures. An
access road is located lakeward of Paradine Creek Wetland  U.S.G.S. quadrangle
map, Elk Rapids, Michigan, 1957; M1chigan Department of State Highways and
Transportation aer i al photograph, 1973; Indiana Un1vers1ty, Environmental
Systems Application Center aer1al reconnaissance, 1978!.



Mineral Ener and Forest Resources

Parad1ne Creek Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in the
area exploiting these resources  Gere, l977!. An active sand and gravel pit is
located southeast of the wetland  Michigan Department of State Highways and
Transportation aerial photograph, 1973!. There are no oil, gas, or coal
resources 1n the wetland  Michigan l977; Smith, 1915!. Paradine Creek Wetland
contains no significant forest resources   Indiana University, Environmental
Systems Appl1cati on Center aerial reconnaissance, l978!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Parad1ne Creek Wetland
 U.S.G.S. quadrangle map, Elk Rapids, Michigan, 1957!.

Pollution Sources

There are no NPDES permit holders adjacent to Paradine Creek Wetland
 Michigan Water  juality Division, 1978!. No site-specific information was
located through the literature search pertain1ng to non-point sources of
po 1 1 uti on.

Historical and Archaeolo ical Features

No known histor1cal sites exist within 500 feet of Paradine Creek 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 026
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The literature search identified no on-going or impending research
p ro j ec ts per tai ni n g to P ar adi ne Creek Wet 1 and.



TRAVERSE CITY AREA 'WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 027-028

The Traverse City Area Wetland Complex is comprised of Traverse City Area
Wetlands ¹1 and 42. The complex is located at the head of the East Arm of Grand
Traverse Bay in Grand Traverse County, Michigan. Both wetlands lie 0.1 mile
inland; Traverse City Area Wetland ¹1 is situated 1.2 miles to the east of
Traverse City, and Traverse City Area Wetland ¹2 is adjacent to the city. Both
wetlands are lower perennial Riverine and Lacustrine Systems; they occupy low,
partially wooded sites. The wetlands appear to have been contiguous before
roads were built in the area  U.S.G.S. quadrangle map, Kingsley, Michigan, 1956;
Michigan Department of State Highways and Transportation aerial photograph,
1973!.

Traverse City Area Wetlands ¹1 and ¹2 have a total relief of 15 feet, with
elevatfons ranging from 585 to 600 feet above sea level, 5 to 20 feet above the
approximate mean elevation of Lake Michigan. Both lie on a narrow lacustrine
plain which is adjacent to a hilly morainal plain. The hills have elevations
ranging to over 1,000 feet above sea level. The Great Lakes Basin Careission
�975! describes the shoreline near Traverse City Area Wetlands ¹1 and ¹2 as an
erodible low plain feturing a sand and gravel shoreline.

Surficial Geolo

The surficial geology of Traverse City Area Wetlands ¹1 and ¹2 is
characterized by lake beds comprised mainly of sand. These glaciolacustrine
sediments consist of fine-grained products of glacial erosion  Martin, 1957;
Dorr and Eschman, 1970!.

Soils

Two soil types are found in Traverse City Area Wetland ¹1, Roscommon mucky
loamy sand and Rifle peat. The soil type in Traverse City Area Wetland ¹2 is
Kerston muck. Roscommon mucky loamy sand is poorly drained and consists of a
layer of loamy sand covered with an undisturbed layer of muck and underlain by
sand. Rifle peat consists of black muck underlain with very dark brown peat.
This soil developed from woody plant materials and may have layers of
undecomposed peat at a depth of more than 18 inches. Rifle peat is a very poorly
drained organic soil generally found in level or depressional areas. Kerston
muck consists of alternating layers of mineral and organic material. The
mineral material includes clay, silt loam, loam, sand, and gravel, and the
organic material consists of peat and muck or peaty muck. Kerston muck is a
very wet soil generally found on flood plains  Weber et al., 1966!.



~Hydrol oi~

An unnamed perennial stream flows 1nto Traverse City Area Wetland Pl. This
short stream originates south of the wetland in the adjacent hills. In
addition, a small unnamed stream flows along the northwestern edge of Traverse
City Wetland 41.

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 Traverse City Area Wetlands Pl and $2.

C 1 im ate

The closest weather station providing climatic data for Traverse City Area
Wetlands Pl and $2 is locate! in Traverse City, Michigan. In 1975, the average
monthly temperature was 46.8 F, the ave~age daily low for January was 18.1 F and
the average daily high in July was 83.4 F. The average annual precipitation is
29.89 inches, with a mean monthly precip1tation of 1.81 inches in January and
3.02 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on May 13 and the first, killing frost on November 13  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Traverse City Area
Wetlands 0'1 and t2  U.S.G.S. quadrangle map, Kingsley, Michigan, 1956; Michigan
Department of State Highways and Transportation aerial photograph, 1973!.

LM 027-028BIOTIC SETTING

The literature search yielded no site-specific information pertain1ng to
major species composition and distr1bution, density and product1vity, or
relationship to water levels of the vegetation of Traverse City Area Wetlands 41
and f2.

Fish

Spec1es expected to be associated with wetlands along Grand Traverse Bay
are l~sted in connection with the Banks Township Wetland Complex  LM 017-019!.
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An unnamed stream flows northwest through the center of Traverse City
Wetland f2. This stream originates in a wetland south of Traverse C1ty Area
Wetland t2 and has an elevational change of approximately 10 feet as it flows
through Traverse City Area Wetland 0'2  U.S.G.S. quadrangle map, Kingsley,
Michigan, 1956!.



Some of these species may occur in Traverse City Area Wetlands ¹1 and ¹2.
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 comnercia1
use, or food sources of the fish populations in Traverse City 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
Traverse City Area Wetlands ¹1 and ¹2.

Re tiles and Am hibians

Appendix C-2 contains gener al information on the amphibians and reptiles
of Lake Section 2, but care shou1d be exercised in the interpretation of the
relevance of this information to Traverse City Area Wetlands ¹1 and 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.

Avif auna

Traverse City Area Wetlands ¹1 and ¹2 lie within the Traverse City
Christmas Bird Count census area. Table 2-16 presents a summary of species
observed during the 1972-1976 counts, and provides an indication of the winter
bird population that may be present in the two wetlands. It should be noted,
however, that the Traverse City Area Wetland Complex comprises only a small
portion of the Traverse City Christmas Bird Count census area. The literature
search provided no site-specific ~nformation pertaining to seasonal abundance,
density and productivity, recreational and coemerci al use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland complex.

Marmal s

The 1iterature search provided no site-specific data pertaining to majo~
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 Traverse City Area Wetlands ¹1 and ¹2.

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; Michigan
Endangered and Threatened Species Program, 1976! were documented in the
Traverse City Area Wetland Complex by the literature search.
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Table 2<6. Soassary of the 1972-76 [raverse
City Christmas Bird Counts

976 9 5c es

600
16

307
74

1
92

]68
48

6

84
4

4
1

600
785

Arbib  l973, l974, 1975, 1976, 1977!
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co+non loon
horned grebe
mute swan
whistling swan
Canada goose
ma]lard
black duck
ring-necked duck
scaup spp.
coNIton goldeneye
buff]ehead

hooded merganser
colon merganser
red-breasted merganser
red-shouldered hawk
sharp-shinned hawk
American coot
common snipe
herring gu11
ring-billed gul]
screech owl
be 1 ted k i ng f i s her
pileated woodpecker
red-winged blackbird

3
40

414
16

8
]4]7

163

1
40]
191
81

2
56

5

2
]5

6
56

145
3
1

2
8 2

325 258
15 ]5
4

820 743
198 225

1 ]
104 30
102 70
48 49

4 5
72 10

1

1 ]
11 ]6

1 1
62 1461

286 1287
1 ]

]

2

2 4
364

]]

343
175

182
168

51
4

318

4 1

3 3 1
368
410

2 1



Heal th

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

CULTURAL SETTING LM 027-028

Traverse City Area Wetlands ¹1 and ¹2 are located in close proximity to
Traverse City in Grand Traverse County, Michigan. The county is sparsely
populated, having a density of 85 persons per square mile. Table 2-17 indicates
that Grand Traverse County and Traverse City both experienced a rapid rate of
population growth between 1970 and 1975. Projections for 1990 indicate that
Grand Traverse County is expected to undergo continued rapid population growth.

Table 2-17. Population Data for the Vicinity of Traverse City
Area Wetlands ¹1 and ¹2

stimated

Popul a/i on
1975

Estimated

1970-1975

Projected
Popu1 a/i on

1990

Grand Traverse County
Traverse City

14.6
8.8

62,40544,875
19,637

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

Land Use and Ownershi

Land use within Traverse City Area Wetlands ¹1 and ¹2 is rural open space.
Residential development to the north and northwest of the wetlands represents
the eastward extension of Traverse City; agricultural and other rural open space
uses surround the remainder of the complex  Michigan Department of State
Highways and Transportation aerial photograph, 1973!.

The northern portion of Traverse City Area Wetland ¹2 lies within Tr averse
City State Park and is under state ownership; the eastern portion of the wetland
extends into a parcel of land owned by Traverse City. Traverse City Area
Wetland ¹1 is under private ownership  Rockford Map Publishers, Inc., 1975!.
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With the exception of the portion of Traverse City Wetland ¹2 within the
state park, both Traverse City Area Wetlands ¹1 and ¹2 may be viewed as having
high development pressures due to their close proximity to Traverse City. Under
the Coastal Zone Management Plan proposed by the Northwest Regional Planning and
Development Commission �977!, much of the area around Traverse City is planned



for "urban area" or "recreational areas." Should these plans be realized, it is
possible that the wetl ands waul d be developed for one of these purposes.
Traverse City Airport lies less than a mile to the west of Traverse City Area
Wetlands ¹1 and ¹2. A secondary highway and access roads 1-ie between the
wet 1 ands  U. S.G.S. quadrangl e map, King sl ey, Mi chi gan, 1956; Mi chi gan
Department of State Highways and Transportation aerial photograph, 1973!.

Recreation

The northern portion of Traverse City Area Wetland ¹2 extends into Traverse
City State Park. The most prominent feature of this 39-acre state park is its
beach on Grand Traverse Hay. The park is popular for camping. Other activities
available in the park include fishing and picnicking  Michigan Department of
Natural Resources, 1978!.

Mineral Ener and Forest Resources

Traverse City Area Wetlands ¹1 and ¹2 lie within an area of Silurian salt
deposits underlain by Devonian salt deposits. However, there are no oper ati ons
in the area exploiting these resources  Gere, 1977!. A cluster of four active
sand and gravel oper ations are present approximately one mile south of Traverse
City Area Wetland ¹1  Michigan Department of State Highways and Transportation
aerial photograph, 1973!.

Traverse City Area Wetlands ¹1 and ¹2 are located on the northern edge of
an area considered to be favorable for oil and gas field discoveries  Great
Lakes Basin Commission, 1975!. No coal resources are present near the wetlands
 Smith, l915!.

Traverse City Area Wetlands ¹1 and ¹2 are partially wooded  Indiana
Uni ver sity, Environmental Systems Appl i cati on Center aeri al reconnai ss ance,
1978!, but it was not determined through the literature search whether these
wooded ar eas are used for commercial production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Traverse City Area
Wetiands ¹1 and ¹2  U.S.G.S. quadrangle map, Kingsley, Michigan, 1956!.

Pollution Sources

There are no NPDES permit holders adjacent to Traverse City Area Wetland ¹1
 Michigan Water guality Division, 1978!. The Parson Corporation holds an NPDES
permit for discharge into Mitchell Creek, situated west of Traverse City Area
Wetland ¹2. The effect of the discharge  if any! by the Parson Corporation on
Traverse City Area Wetland ¹2 is not known. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.
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Historical and Archaeological Features

RESEARCH PROJECTS LM 027-028

The literature search identified no on-going or impending research
projects pertaining to the Traverse City Area Wetland Complex.
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No known historical sites exist within 500 feet of Traverse City Area
Wetlands tl and f2  Peebles and Black, 1976!. However, the Michigan Coastal
Zone Inventory indicates that four archaeological sites are present in the
vicinity of the wetlands. Sites 20-GT-32, 20-GT-33, 20-FT-34, and 20-GT-35 are
mounds of an unknown culture and time period  Peebles and Black, 1976!. Further
information regarding the field research and exact location of these sites can
be obtained from the Michigan History Division.



PENINSULA TOWNSHIP WETLAND ¹l

LM 029

According to the U.S.G.S. quadrangle map for Elk Rapids, Michigan �957!,
Peninsula Township Wetland ¹1 is located on the western shoreline of the East
Arm of Grand Traverse Bay in Grand Traverse County, Michigan. A recent survey
by aerial photography, however, has shown that the wetland has been drained,
probably for use as an orchard  Michigan Department of State Highways and
Transportation aeri al photograph, 1973!, so it will receive no further
consideration in this study.
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PEN IN SULA TOWNSHIP AR EA WETLAND COMPLE X

LM 030-031

The Peninsula Township Area Wetland Complex is comprised of Peninsula
Township Wetlands 42 and P3. These wetlands appear on the U.S.G.S. quadrangle
map for Elk Rapids, Michigan �957! on the western shoreline of the East Arm of
Grand Traverse Bay, in Grand Traverse County. However, a recent survey by
aerial photography has shown that both wetlands have been drained, probably for
use as orchards  Michigan Department of State Highways and Transportation
aerial photograph, 1973!, so they will receive no further consi deration in this
study.
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BOWERS HARBOR WETLAttD

PHYSIOGRAPHIC SETTING LM 032

The total relief of Bowers Harbor Wetland is 10 feet; wetland elevations
range from 590 to 600 feet above sea level, 10 to 20 feet above the approximate
mean elevat1on of Lake Michigan. The wetland lies on a lacustrine plain which
forms a narrow peninsula separating the East and West Arms of Grand Traverse
Bay. The shoeline near the wetland is described by the Great Lakes Basin
Commission �975! as an erodible low plain featuring a sand and gravel beach.

The surficial geology of Bowers Harbor Wetland is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glac1al erosion  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Bowers Harbor Wetland is Lupton muck, which consists of a
deep layer of black muck over mineral material. This soil formed from
decomposed woody plants but is more completely decomposed than other organic
soils. Lupton muck is very poorly drained  Weber et al., 1966!.

~Hdr o 1 oi~

There are no streams fl owing throguh Bowers Harbor Wetl and  U. S.G.S.
quadrangle map, Traverse C1ty, Michigan, 1957!, but a small pond lies near its
center. The literature search prov1ded no s1te-specific data pertaining to
water level influences, groundwater drainage patterns and runoff, water
quality, depth, or seasona1 changes in Bowers Harbor Wetland.

Climate

The closest weather station prov1ding climatic data for Bowers Harbor
Wetland is located in Tr averse City, Michigan. In 1975, the average monthly
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Bowers Harbor Wetland is located 0.2 mile inland from the eastern shore11ne
of the West Arm of Grand Traverse Bay, in Grand Traverse County, Michigan, at
the head of Bowers Har bor and 9.5 miles northeast of Traverse City. A series of
coastal beach ridges parallels the shoreline of Bowers Harbor; the wetland 11es
within and behind these beach ridges. It is a Palustrine System and occupies a
raised, partially wooded site  U.S.G.S. quadrangle map, Traverse City,
Michigan, 1957; Michigan Department of State Highways and Tr ansportation aer1al
photograph, 1973; Indi ana Un1versity, Environmental Systems Application Center
aerial reconnaissance, 1978!.



S ecial Features

Bowers Harbor is formed by Neah-Ta-Wanta Point, a bay side bar  U.S.G.S.
quadrangle map, Traverse City, Michigan, 1957; Michigan Department of State
Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

LM 032BIOTIC SETTING

The literature search y1elded no site-specif1c information pertaining to
major speci es compos i ti on and d1stributi on, density and producti vi ty, or
relationship to water levels of the vegetation of' Bowers Harbor Wetland.

Fish

Spec1es expected to be associated with wetlands along Grand Traverse Bay
are listed in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Bowers Harbor Wetland. However, a search of
the 1 iteratur e provided no site-specific information pertaining to major
species, species composition, spawning and hatching areas, seasonal locations
and abundance, life histories, recreational and coamercial use, or food sources
of the fish populations in Bowers Harbor 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
Bowers Harbor Wetland.

Re tiles and Am hibi ans

Appendix C-2 contains general 1nformation on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretat1on of the
relevance of this informat1on to Bowers Harbor Wetland. The literature search
yielded no site-specific information per taining to major species, seasonal
distribut1on 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.

temperature was 46.8 F, the average daily low for January was 18.1 F and the
average daily h1gh in July was 83.4 F. The average annual precipitation 1s
29.89 inches, with a mean monthly precipitation of 1.81 inches in January and
3.02 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on May 13 and the first killing frost on November 13  National
Oceanic and Atmospheric Admin1stration, 1975!.



Avi f auna

Appendices 0-2, 0-4, and D-5 contain general information on the wet 1 and birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Bowers Harbor Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productivity, recreational and coneerci al use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Mammal 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 Bowers Harbor Wetland.

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 Bowers
Harbor Wetland by the literature search. However, an abandoned eagle's nest has
been reported on nearby Marion Island by the Michigan Department on Natural
Resources  Michigan Shorelands Management Unit, 1975!.

Health

The avai1able information is not suffici ent to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 032
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Bowers Harbor Wetland is located in Peninsula Township of Grand Traverse
County, Michigan. The county is sparsely populated, having a density of 85
persons per square mile. Table 2-18 indicates that Grand Traverse County and
Peninsula Township both experienced a rapid rate of population growth between
1970 and 1975. Projections for 1990 indicate that Grand Traverse County is
expected to undergo conti nued rapid population growth.



Table 2-18. Population Data for the Yicinity of Bowers Harbor Wetland

Projects.d
Population

1990

Est mated
Population

1975

Estimated

1970-1975

Grand Traverse County
Peninsula Township

44,875
3,201

14.6
21.2

62,405

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

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Bowers Harbor Wetland.

Mineral Ener and Forest Resources

Bowers Harbor Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in the
area exploiting these resources  Gere, 1977!. No oil, gas, or coal resources
are present in the wetland  Michigan Geological Survey Division, 1977; Smith,
1915!.

Bowers Harbor Wetland is parti ally wooded   Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for conmercial pr oduction.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Bowers Harbor Wetland
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957!.
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Land use within Bowers Harbor Wetland is rural open space. The surrounding
area is characterized by agricultural and other rural open space uses, primarily
in the form of orchards, with shoreline residential development along Bowers
Harbor. Much of the area surr ounding Bowers Harbor Wetl and is in orchards. A
secondary highway lies lakeward of the wetland, and an access road lies to the
west  U.S.G.S. quadrangle map, Traverse City, Michigan, 1957; Michigan
Oepartment of State Hi ghways and Transpor tati on aeri al photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!. The wetland is under private owner ship  Rockford Map
Publishers, Inc., 1975!, and its location suggests that it is subject to
moderate development pressures.



Pollution Sources

Historical and Archaeolo ical Features

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

RESEARCH PROJECTS LM 032

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

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



LEE POINT WETLAND

PHYSIOGRAPHIC SETTING LM 033

Lee Point Wetland is located 0.2 mile 1nland from the western shoreline of
the West Arm of Grand Traverse Bay, in Leelanau County, Michigan, 3.5 miles
southeast of the comnunity of Suttons Bay. The wetland 11es behind Lee Po1nt, a
cuspate bay s1de bar, and coastal beach ridges lie within and adjacent to it.
Lee Po1nt Wetland is a Lacustr1ne System and occupies a low, heavily wooded site
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957; Michigan Department of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Env1ronmental Systems Application Center aerial reconnaissance, 1978!.

The total relief of Lee Point Wetland is 10 feet; wetland elevations range
from 590 to 600 feet above sea level, 10 to 20 feet above the approximate mean
elevation of Lake Michigan. The wetland lies on a low lacustr1ne plain located
lakeward of a hilly morainal area. Inland elevati ons range to over 800 feet
above sea level. The Great Lakes Basin Commission �975! describes the
shoreline near Lee Point Wetland as an erodible low plain featuring a sand and
gravel beach'

Surficial Geolo

The surficial geology of Lee Point Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of f1ne-
grained products of glacial erosion  Nartin, 1957; Dorr and Eschman, 1970!.

Soil s

Two soil types are found in Lee Point Wetland: Lupton-Narkey muck and
Rosconeon sand-Markey muck. Markey muck and Lupton muck have a sur face layer of
black muck and are underlain by sand and mucky peat. These organic soils are
very poorly drained and have very slow to ponded suface runoff. The surface
layer of Roscommon sand-Markey muck ranges from black sand to muck. Rosconmon
sand includes some fine gravel at a depth of two feet. Roscommon sand-Markey
muck has low natural fertility and low available water capacity  Weber et al.,
1973!.

There are no streams flowing through Lee Point Wetland, but a small pond
lies within its northern boundary  U.S.G.S. quadrangle map, Traverse City,
Michigan, 1957!. The literature search prov1ded no site-specif1c data
perta1ning to water level influences, groundwater drainage patterns and runoff,
water quality, depth, or seasonal changes in Lee Po1nt Wetland.
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Climate

No natural special features are found in the vicinity of Lee Point Wetland
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957; Michigan Oepartment of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems application Center, aerial reconnaissance, 1978!.

BIOTIC SETTING LM 033

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 Lee Point Wetland.

Fish

Species expected to be associated with wetlands along Grand Traverse Bay
are listed in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Lee Point Wetland. 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, or food sources of
the fish populations in Lee Point 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
Lee Point Wetland.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretati on of the
relevance of this information to Lee Point Wetland. The literature search
yielded no site-specific information pertaining to major species, seasona1
distribution and abundance, density, recreational and commercial use, life
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The closest weather station providing climatic data for Lee Point Wetland
is ]ocatgd in Traverse City, Michigan. In 1975, the average monthly temperature
was 46.8 F, the averse daily low for January was 18.1 F and the average daily
high in July was 83.4 F. The average annual precipitation is 29.89 inches, with
a mean monthly precipitation of 1.81 inches in January and 3.02 inches in July
based on the normal period from 1941-1970. The gowing season is approximately
six months long, with the last killing frost �8 F! in 1975 occurring on May 13
and the first killing frost on Novembe~ 13  National Oceanic and Atmospheric
Administration, 1975!.



histories, major food sources, or relationship to water levels of the reptiles
and amphibi ans in this wetland.

Avif auna

Appendices 0-4, and D-5 contains general information on the wetland birds of
Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Lee Point Wetland. 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 this
wetland.

Mammals

Species which may utilize Lee Point Wetland are listed in Appendix E-l.
The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and pr oductivity,
recreational and corenercial use, life histories, food sources, or relationship
to water levels of the maeaals inhabiting this 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Lee Point
Wetland by the literature search.

Health

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

LM 033CUI TURAL SETTING
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Lee Point Wetland is located in Bingham Township of Leelanau County,
Michigan. The county is sparsely populated, having a density of 32 persons per
square mile. Table 2-19 indicates that Leelanau County and Bingham Township
both experienced a rapid rate of population growth between 1970 and l975.
Projections for 1990 indicate that Leelanau County is expected to undergo
continued rapid population growth.



Table 2-19. Population Data for the Vicinity of Lee Point Wetland

Estimated Estimated Projected
population populatbion

].975 1970-1975 1990

Leelanau County
Bingham Township

12,527
968

15. 2
5.7

16,908

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

Land Use and Ownersh1

Land use w1thin Lee Point Wetland is rural open space. The surrounding
area is primarily 1n rural open space, with some agricultural open space
 orchards} to the north and to the west, and some residenti al development along
the shoreline of the West Arm of Brand Traverse Bay. An access road lies
lakeward of Lee Point Wetland  U.S.B.S. quadrangle map, Traverse City,
Michigan, 1957; Michigan Department of State Highways and Transportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!. The wetland is under private ownership and is
inmediately adjacent to property owned by Lees Point Resort  Rockford Map
Publishers, Ines� , 1975!; its location suggests that it is subject to moderate
development pressures.

Recreation

Mineral Ener and Forest Resources

Lee Point Wetland lies within an area of Silurian salt deposits underla1n
by Devonian salt deposits. However, there are no operations 1n the area
exploiting these resources  Gere, 1977!. No oil, gas, or coal resources are
present in the wetland  Michigan Geological Survey Divis~on, 1977; Smith,
1915!.

Lee Point Wet 1 and is heavily wooded   Indi ana Uni vers i ty, Env ir onmental
Systems App 1 i cati on Center aer i al reconna i ss ance, 1978!, but it was not
determined through the literature search whether this wooded area is used for
comoercial production.

Public Utilit1es and Facilities

There are no public utilities within 0.5 mile of Lee Point Wetland
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957}.
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There are no known state or federal recreational facilities in the vicinity
of Lee Point Wetland.



Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Lee Point Wetland,
 Peebles and 8lack, 1976!. However, the Michigan Coastal Zone Inventory
indicates that one archaeologic site �0-LU-55, representing a habitation of
unknown culture and date! is present in the vicinity of the wetland  Peebles and
Black, 1976!. Further 1nformation regarding the f1eld research and exact
location of this site can be obta1ned from the Michigan History Division.

RESEARCH PROJECTS LM 033

The literature search identif1ed no on-going or impending research
projects pertaining to Lee Point Wetland.
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There are no NPDES permit holders adjacent to Lee Point Wetland  Michigan
'Water equality Div1sion, 1978!. No s1te-specific information was located
through the literature search pertaining to non-point sources of pollution.



SUTTONS BAY WETLAND

PHYSIOGRAPHIC SETTING LN 034

Suttons Bay Wetland is located 0.2 mile inland from the western shoreline
of the West Arm of Grand Traverse Bay, in Leelanau County, Nichigan, 1.2 miles
southeast of the community of Suttons Bay. Portions of the wetland have been
cleared of vegetation and drained for agricultural and residential use. The
remaining portion is heavily wooded. Suttons Bay Wetland is a Palustrine System
and occupies a raised site  U.S.G.S. quadrangle map, Traverse City, Michigan,
1957; Mi chi gan State Department of Hi ghways and Transportat i on acr i al
photograph, 1973; Indiana University, Environmental Systems Application Center
aeri al reconnaissance, 1978!.

The total relief of Suttons Bay Wetland is 20 feet; wetland elevations
range from 600 to 620 feet above sea level, 20 to 40 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a lacustrine plain located
lakeward of a hilly mor ainal area. Inland e1evations range to over 900 feet
above sea level. The shoreline near Suttons Bay Wetland is described by the
Great Lakes Basin Commission �975! as an erodible low plain featuring a sand
and gravel beach.

The surficial geology of Suttons Bay Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion  Martin, 1957; Oorr and Eschman, l970!.

Soils

There are no streams flowing through Suttons Bay Wetland  U.S.G.S.
quadrangle map, Traverse City, Michigan, 1957!. The literature search provided
no site-specific data pertaining to water level infleunces, groundwater
drainage patterns and runoff, water quality, depth, or seasonal changes in
Suttons Bay Wetland.
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The eastern portion of Suttons Bay Wetland contains Lupton-Markey muck and
the western part contains Roscommon sand-Markey muck. Narkey muck and Lupton
muck have a surface layer of black muck underlain by sand and mucky peat. These
organic soils are very poorly drained and have very slow to ponded surface
runoff. The surface layer of Roscommon sand-Markey muck ranges from black sand
to muck. Roscorenon sand includes some fine gravel at a depth of two feet.
Roscommon sand-Markey muck has low natural fertility and low available water
capacity  Weber et al., 1973!.



Climate

The closest weather station providing climatic data for Suttons Bay
Wetland is located ig Traverse City, Michigan. In 1975, the average monthly
temperature was 46.8 F, the average daily low for January was 18. 1 F and the
average daily high in July was 83.4 F . The average annual precipitation is
29.89 inches, with a mean monthly precipitation of 1.81 inches in January and
3.02 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on May 13 and the first killing frost on November 13  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features ar e found in the vic~nity of Suttons Bay
Wetland  U.S.G.S. quadrangle map, Traverse City, Michigan, 1957; Michigan
Department of State Highways and Transportation aerial photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!.

BIOTIC SETTING LM 034

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 the vegetation of Suttons Bay Wetland.

Fish

Species expected to be associated with wetlands along Grand Traverse Bay
are listed in connect~on with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Suttons Bay Wetland. 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, or food sources
of the fish populations in Suttons 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
Suttons Bay Wetland.

Re tiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Suttons Bay Wetland. The literature search
yielded no site-specific information pertaining to major species, seasonal



distribut1on 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

Appendices 0-4, and 0-5 contain general information on the wetland
birds of Lake Sect1on 2, but care should be exercised in the interpretation of
the relevance of this information to Suttons Bay Wetland. The literature search
provided no site-specific 1nformation pertaining to seasonal abundance, dens1ty
and productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds ut11izing this
wetland.

Mammals

Species which may utilize Suttons Bay Wetland are listed in Appendix E-1.
The literature search provided no site-specific data pertain1ng to major
spec1es, seasonal distribution and abundance, density and productivity,
recreat1onal and cooeercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting this wetland.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, a settling pond is located in
the vicinity of the wetland, which may have some affect on its health.

CULTURAL SETTING LM 034

Suttons Bay Wetland is located in Suttons Bay Township of Leelanau County,
Michigan. The county is sparsely populated, having a density of 32 persons per
square mile. Table 2-20 indicates that Leelanau County and Suttons Bay Township
both experienced a rapid r ate of population growth between 1970 and 1975.
Projections for 1990 indicate that Leelanau County is expected to undergo
continued rapid population growth.
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No plants or animals appearing on the federa'1 or state lists of endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Spec1es Program, 1976! were documented in Suttons Hay
Wetland by the literature search.



Table 2-20. Population Data for the Vicinity of Suttons Bay Wetland

Estimated
Population

1975

Estimated Projected
Popul atbion

1970-1975 1990

Leelanau County
Suttons Bay Township

12,527
1,665

15. 2
22.4

16,908

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

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in the vicinity
of Suttons Bay Wetland.

Mineral Ener and Forest Resources

Suttons Bay Wetland lies within an area of Silurian salt deposits underlain
by Devonian salt deposits . However, there are no operations in the area
exploiting these resources  Gere, 1977!. No oil, gas, or coal resources are
present in the wetland  Michigan Geological Survey, 1977; Smith, 1915!.

Suttons Bay Wetland is heavily wooded   Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!, but it was not
determined through the literature search whether this wooded ar ea is used for
commercial production.
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l and use within Suttons Bay Wetland is rural open space. The surrounding
area is a mixtur e of agricultural open space  orchards! and other rural open
space uses. Limited residential development is primarily concentrated around
Suttons Bay. A secondary highway lies lakeward of the wetland, separating it
from Grand Traverse Hay, and another highway runs directly through the wetland
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957; 'Michigan Department
of State Highways and Transportation aerial photograph, 1973; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!. The wetland is under private ownership  Rockford Map Publishers, Inc.,
1975!, and its location suggests that it is subject to moderate to high
development pressures. However, it should be noted that the Suttons Bay
waterfront has been nominated as an " area of parti cu1ar concern" under
Nlichigan's Coastal Zone Management Program  Northwest Michigan Regional
Planning and Development Commission, 1977!. Should the nomination be accepted,
portions of Suttons Bay Wetland may fall within an area to be preserved in a
natural state.



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

There are no public utilities within 0.5 mi 1 e of Suttons Bay Wetl and
 U.S.G.S. quadrangle map, Traverse City, Michigan, 1957!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Suttons Bay Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematical1y surveyed by a professional archaeologist  Peebles and
Black, 1976!.

RESEARCH PROJECTS LM 034

The literature search identified no on-going or impending research
projects pertaining to Suttons Bay Wetland.
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A settling pond is situated west of Suttons Bay Wetland  Michigan State
Department of Highways and Transportation aerial photograph, 1973!. ?t is not
known whether any discharge is released from the pond. No site-specific
information was located through the literature search pertaining to non-point
sources of pollution.



OMENA WETLAND

PHYSiOGRAPHIC SETTING LM 035

The total relief of Omena Wetland is very s11ght; wetland elevations range
from approximately 638 to 640 feet above sea level, 58 to 60 feet above the
approximate mean elevation of Lake Michigan. The wetland 11es on a narrow
lacustr1ne plain located lakeward of a t111 pla~n. Drumlins are common near the
wetland. The shoreline near Omena Wetland is described by the Great Lakes Basin
Correission �975! as an erodible low plain featuring a sand and gravel beach.

Surficial Geolo

The surfi c1al geol ogy of Omena Wetland is character ized by lake beds
cemprised mainly of sand. These glac1olacustrine sediments consist of fine-
gra1ned products of' glacial erosion  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type 1n Omena Wetland is Mancelona-East Lake loamy sand, which is
a moderately well drained, sandy soil with a surface layer of very dark grayish-
brown loamy sand underlain with coarse sand and gravel. Mancelona-East Lake
loamy sand has low natural fertility and low available water capacity, and is
generally found on outwash pla1ns  Weber et al., 1973!.

~H droll

There are no streams flowing through Omena Wetland  U.S.G.S. quadrangle
map, Northport, Michigan, 1957!. 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 Omena Wetland.

Cl imate

The closest weather station providing climatic data for Omena Wetland is
located jn Traverse City, M1chigan. In 1975, the average monthly temperature
was 46.8 F, the averse daily low for January was 18. 1 F and the average daily
high in July was 83.4 F. The average annual precipitation is 29.89 1nches, with
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Omena Wetland is located O.l mile inland from the western shoreline of
Grand Traverse Hay, in Leelanau County, M1chigan, west of the head of New
Mission Bay and 0.1 mile west of the community of Omena. The wetland is a
Palustrine System and occupies a raised, wooded site  U.S.G.S. quadrangle map,
Northport, Michigan, 1957; Michigan State Department of Highways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!.



a mean monthly precipitation of 1.81 inches in January and 3.02 inches in July
based on the normal period from 1941-1970. The powing season is approximately
six months long, with the last killing frost �8 F! in 1975 occurring on May 13
and the first killing frost on November 13  National Oceanic and Atmospher1c
Adm1nistration, 1975!.

No natural special features are found in the vicinity of Omena Wetland
 U.S.G.S. quadrangle map, Northport, Michigan, 1957; M1chigan State Department
of Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!.

BIOTIC SETTING LM 035

The literature search y1elded no site-specific information pertaining to
major speci es composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Omena Wetland.

Fish

Species expected to be associated with wetlands along Grand Traverse Hay
are 11sted 1n connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Omena Wetland. 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 h1stories, recreational and commercial use, or food sources of
the fish populations in Omena Wetland.

Invertebrates

The literature search produced no site-specific data perta1ning to spec1es
compos1tion, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Omena Wetland.

Re tiles and Am hib1ans

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised in the interpretation of the
relevance of this information to Omena Wetland. The literature search yielded
no site-specific information pertain1ng 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 amphib1ans in
this wetland.



Avi f auna

According to Gelston �970, 1971, 1972!, a pair of mute swans  ~Cronus olor!
nested in the vic1nity of Omena Wetland in 1969, 1970, and 1971. The nests were
built on top of a muskrat house. Only in 1970 did young reach fledgling stage,
because production in other years was affected by high water levels and storms.

Appendices D-4, and D-5 contain general information on the wetland
b1rds of Lake Sect1on 2, but care should be exercised in the interpretation of
the relevance of this information to Omena Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productivity, recreational and commercial use, health, life histories,
relationsh1p to water levels, or major food sources of the birds utiliz1ng this
wetland.

Mammals

Species which may utilize Omena Wetland are 'listed in Appendix E-I. The
literature search provided no site-specific data pertaining to major spec1es,
seasonal distribution and abundance, density and productivity, recreational and
conmercial use, life histories, food sources, or relat1onsh1p to water levels of
the mammals inhabiting this 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Omena
Wetland by the literature search.

Health

The ava1lable information is not sufficient to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 035
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Omena Wetland is located in Leelanau Township of Leel anau County,
Michigan. The county is sparsely populated, having a density of 32 persons per
square mile. Table 2-21 indicates that Leelanau County and Leelanau Township
both exper1enced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Leelanau County is expected to undergo
continued rapid population growth.



Table 2-21. Population Data for the Vicinity of Omena Wetland

Estimated
Popul at i on

1975

Pr ojected
Population

1990

Estimated
gh

1970-1975

Lee1anau County
Leelanau Township

12,527
1,441

15. 2
13.5

],6,908

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

Land Use and Ownershi

Reer eat i on

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

Mineral Ener and Forest Resources

Omena Wetland lies within an area of Silurian salt deposits. However,
there are no operations in the area exploiting these resources  Gere, 1977!. No
oil, gas, or coal resources are present in the wetland  Michigan Geological
Survey, 1977; Smith, 1915!.

Omena Wetland is wooded   Indi ana University, Environmental Systems
Application Center aerial reconnaissance, 1978!, but it was not determined
through the literature search whether this wooded area is used for comaercial
production.
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Land use within Omena Wetland is primarily rural open space; however, a
rail line runs through the wetland. The area surrounding Omena Wetland is a
mixture of agricultural open space  orchards! and other rural open space uses
except for residential development  the community of Omena! along New Mission
Bay. A secondary highway lies between the wet1and and the lakeshore, and the
Chesapeake and Ohio rail line runs directly through the wetland  U.S.G.S.
quadrangle map, Northport, Michigan, 1957; Michigan Department of State
Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!. The
wetland is under private owner ship  Rockford Map Publishers, Inc., 1975!, and
its location suggests that it is subject to moderate to high development
pressures. However, it should be noted that Omena Bay has been nominated as an
"area of particular concern" under Michigan's Coastal Zone Management Program.
Shou1d the nomination be accepted, the bay area in which the wetland is located
would be protected  Northwest Michigan Regional Planning and Development
Commission, 1977!.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Omena Wetland  U.S.G.S.
quadrangle map, Northport, Mi chigan, 1957! .

P o 1 1 u t i on Sources

There are no NPDES permit holders adjacent to Omena Wetland  Michigan State
Water guality 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 Omena 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
8lack, 1976!.

RESEARCH PRO SECTS LM 035
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The literature search identified no on-going or impending research
projects pertaining to Omena Wetland.



ENN!S CREEK AREA WETLAND

PHYSIOGRAPHIC SETTING
LM 036

Ennis Creek Area Wetland is located 0.2 mile inland from the western
shoreline of Grand Traverse Bay, in Leelanau County, Michigan, 1.2 miles south
of the community of Northport. Ennis Creek flows into the bay 0.3 mile south of
the wetland. Ennis Creek Area Wetland is a Palustr inc System and occupies a
raised, wooded site  U.S.G.S. quadrangle map, Northport, Nichigan, 1957;
Michigan State Department of Highways and Transportation aerial photograph,
1973; Indiana University, Environmental Systems Application Center aeri ai
reconnaissance, 1978!.

The total relief of Ennis Creek Area Wetland is 10 feet; wetland elevations
range from 610 to 620 feet above sea level, 30 to 40 feet above the approximate
mean elevation of' Lake Nichigan, The wetland lies on a till plain which slopes
gently towards Lake Michigan. Inland topography is hilly, and drumlins are
common in the area. The shoreline near Ennis Creek Area Wetland is described by
the Great Lakes Basin Commission �975! as an erodible low bluff featuring a
sand and gravel beach.

The surficial geology of Ennis Creek Area Wetland is characterized by lake
beds comprised mainly of sand . These gl aciol acustri ne sediments consist of
fine-grained products of g1acial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soil s

There are two soil types found in Ennis Creek Area Wet'Iand: I upton-Markey
muck and Roscorrwion sand-Markey muck. Narkey muck and Lupton muck have a surface
layer of black muck underlain by sand and mucky peat. These organic soils ar e
very poorly drained and have very slow to ponded surface runoff. The surface
layer of Roscommon sand-Markey muck ranges from black sand to muck. Roscorlrron
sand includes some fine gravel at a depth of two feet. Roscommon sand-Markey
muck has low natural fertility and low available water capacity  Weber et al.,
1973! .

Hydr oslo i'
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There are no streams flowing through Ennis creek Area Wetland  U.S.G.S.
quadrangle map, Northport, Michigan, 1957!. 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 Ennis Creek
Ar ea Wetl and.



C11mate

The closest weather station providing climatic data for Ennis Creek Area
Wetland is located In Maple City, Michigan. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 17.9 F and the
average daily high fn July was 82.0 F. The average annual precipitation is0

35.65 inches, with a mean monthly precipitation of 2.90 inches in January and
3.51 inches in July based on the normal period from 1941-1970. The growing
season fs approximately seven months long, with the last killing frost �8 F! fn
1975 occurring on April 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found fn the vicinity of Ennis Creek Area
Wetland  U.S.G.S. quadrangle map, Northport, Michigan, 1957; Michigan State
Department of Highways and Transportation aerial photograph, 1973; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

LM 036BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
ma j or species composition and df stri buti on, density and producti v i ty, or
relationship to water 1evels of the vegetation of Ennis Creek Area Wetland.

Fish

Species expected to be associated with wetlands along Grand Traverse Bay
are listed in connection with the Banks Township Wetland Complex  LM 017-019!.
Some of these species may occur in Ennis Creek Area Wetland. However, a search
of the literature provfded no site-specific information pertaining to major
species, species composition, spawning and hatching areas, seasonal locations
and abundance, life histori es, recreational and conmercf al use, or food sources
of the fish populations in Ennis Creek Area Wetland.

Invertebrates

The liter ature 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 fn
Ennfs Creek Area Wetland.

Reptiles and Am hibians

Appendix C-2 contains general information on the amphibians and reptiles
of Lake Section 2, but care should be exercised fn the interpretation of the
relevance of this informati on to Ennis Creek Area Wetland. The literature
search yielded no site-specific fnformatfon pertaining to major species,
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seasonal distribution and abundance, density, recreational and commercial use,
life histories, major food sources, or relationship to water levels of the
rept~les and amphibians in this wetland.

Avifauna

Append1ces D-4 and 0-5 contain general information on the wetland birds
of Lake Sect1on 2, but care should be exercised 1n the interpretation of the
relevance of this information to Ennis Creek area Wetland, The literature
search provided no site-specific information pertaining to seasonal abundance,
density and productivity, recreational and cormercial use, health, life
h1stories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Marshals

Species which may util1ze Ennis Creek Area Wetland are listed in Appendix
E-1. The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and corrrner cial use, 11fe histories, food sources, or relationsh1p
to water leve1s of the mammals inhabiting this wetland.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, a settling pond 1s located in
the vicinity of the wetland, which may have some affect on its health.

CULTURAL SETTING LM 036

Ennis Creek Ar ea Wetland is located in Lee 1 anau Township of Lee 1 anau
County, Michigan. The county is sparsely populated, having a density of 32
persons per square m1le. Table 2-22 indicates that Leelanau County and Leelanau
Township both experienced a rapid rate of populat1on growth between 1970 and
l975. Project1ons for 1990 indicate that Leelanau County is expected to undergo
continued rapid population growth.
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No plants or animals appear1ng on the federal or state lists of endanger ed
or threatened spec1es  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Ennis Creek
Area Wetland by the literature search.



Table 2-22. Population Data for the Vicinity of Ennis Creek Area Wetland

stimated Estimated Projected
Popul ati on ~~ Popul at i on

1975 1970-1975 1990

Leelanau County
Leelanau Township

12,527
1,441

15. 2
13.5

16,908

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

Land Use and Ownershi

Land use within Ennis Creek Area Wetland is rural open space, The
surrounding area is predominantly in agricultural open space uses  primarily
orchards! inland from the wetland, but the Indiana Beach Resort development lies
between the wetland and Northport Bay. Roads and a rail line surround Ennis
Creek Area Wetland on three sides  U.S.G.S. quadrangle map, Northport,
Mfchigan, 1957; Michigan Department of State Highways and Transportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978 !. The wetland is under private ownership  Rockford
Map Publishers, Inc., 1975!, and its location suggests that it is subject to
moderate to high development pressures.

Reer cation

Mineral Ener and Forest Resources

Ennis Creek Area Wetland lies within an area of Silurian salt deposits.
However, there are no operations in the area exploiting these resources  Gere,
1977!. No oil, gas, or coal resources are present in the wetland  Michigan
Geological Survey, 1977; Smith, 1915!.

Enni s Creek Area Wet 1 and is wooded   Indi ana Uni vers i ty, Env ironmental
Systems Application Center aerfal reconnaissance, 1978!, but it was not
determined through the literature search whether this wooded area is used f' or
conmercial production.

Public Utilities and Facil fties

There are no public utilities within 0.5 mile of Ennis Creek Area Wetland
 U.S.G.S. quadrangle map, Northport, Michigan, 1957!.
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There are no known state or federal recreational facilities in the vicinfty
of Ennis Creek Area Wetland.



Pollution Sources

Ther e are no NPOES permit holders adjacent to Ennis Creek Area Wetland
 Michigan Water equality Oivision, 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 Ennis Creek Area
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 036
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The literature search identified no on-going or impending research
projects pertaining to Ennis Creek Area Wetland.
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LAKE SECTION 3

INTRODUCTION

Lake Section 3 extends along the eastern shoreline of Lake Michigan from
Cathead Point at the tip of Leel anau Peninsula to Lookout Point, nor th of
Portage Lake. The lake section also encompasses a series of islands situated in
eastern Lake Michigan. These include Beaver Island, North Manitou Island, Gull
Island, High Island, Hog Island, and Garden Island. Beaver Island is the most
prominent, with a surface area of 58 square miles.

The wetlands of Lake Section 3 are situated within Leelanau, Charlevoix,
Benzie, and Manitou Counties in Michigan, all of which are sparsely populated.
Most of the wetlands lie on a low 1 acustrine pl ain, although several are on a
hilly morainal plain. Predominant shore types in the vicinity of the wetlands
are erodible low plain and erodible low bluff  Great Lakes Basin Correission,
1975 !.

Figures 3-1 and 3-2 show the approx~mate 'location of the 39 wetlands in
Lake Section 3. Latitude, longitude, acreage, and classification for each of
the wetlands are presented in Table 3-I. Elevations of these wetlands range
from 580 to 730 feet above sea level  lake level to 150 feet above the
approximate mean elevation of Lake Michigan!. Most of the wetlands are either
Palustri ne or Lacustrine Systems, but several Riverine Systems are also
inc 1 uded.

Information related to the physiographic and cultural features of the
wetlands in Lake Section 3 is sumnarized in the individual wetland narratives
presented in this chapter. Site-specific biotic data are available in published
sources only for Betsie River Wetland and Arcadia Lake Wetland.
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Figure 3-1. Lake Section 3 - Manitou Island Area
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Figure 3-2. Lake Section 3 - Beaver Es1and Area
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Table Classification of Wetlands
Section 3

Wet!dhln HVln r e ass «icationon ita eat tidet an c r'ea

037

038

39039

040

86'03' l7»
86'04'25»

10
58

04!
pa»

45 06'50"
45 05'53"

45 41 49Gall Island Wetland043 85» 50» 1 5» 10

45443'35"
45 42'50

85'30'02"
85"29'50"

044
045

19
58

85'30'10"
85'29'55"
85 30'50»
85 33'20"
85»37'20"

68
146

3325
I 'l7
39

046
047
048
049
050

45'39'03»
45'38'40"
45'37'50»
45'34'35»
45'31'00"

069
070
071
072
073

85'29'40»
85'29'30"
85'28'50"
85'28'15"
85'28'50"

45'48'55»
45«48'52
45'48'30"
45'47'25"
45'46'50"

10
10
10
39
29

Betsie River Wetland

Arcadia Lake Wetland

86'12'25"

86'13'30»

44 36 35

44'29'20"

074 380

L,R075 360

P palustrine
L ~ Iatustrine
R riverine
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051
052
053
054
055
056
057

058
059
060
061
06Z
063
064
065
066
067
Jnd

3-1. Location, Acreage, and
in Lake

Good Harbor Bay Wetland tl

GOOd Harbor Bay 'Wetland «2

Good Harbor Bay Wetland «3

Part Oneida Wetland

NORTH MANITOU ISI.AND WETLAND COMPLEX
Leland Township Wetland
Taraarack Lake Wetland

BEAVER ISLAND WETLAND CDMPLEX  NORTH!
Looney Point Wetland
Little Sandy Bay Wetland

BEAVER ISLAND WETLAXO COMPLEX  SOUTH!
Jordan River Wetland
Point La Par Wetland
Beaver Island Interior Wetland
Kelly Point Area Wtland
French Bay Wetland

HIGH ISLAND WETLAND CONPLEX
High Island Wetland tl
High Island wetland tZ
High Island Wetland t3
High Island Wetland t4
High Island Wetland t5
High Island Wetland t6
High Island itetland t7

HOG ISLAND WETI.ANO CIW«PLEX
Hog ISland Wetland tl
Hog Island Wetland t2
Hog Island Wetland t3
Hog Island Wetland «4
Hog Island Wetland t5
Hog Island Wetland t6
Hog Island Wetland t7
Hog Island Wetland tB
Hog Island Wetland «9
Hog Island Wet!and tlO
Hog Island wetland «11

GARDEN ISLAND WETLAND COMPLEX
Garden Island 'Wet'!and tl
Garden Island Wet'!and t2
Garden Island Wetland t3
Jensen Harbor Wet!and
Northcatt Bay wetland

45"56'42"

45»56'10"

45"57'00"

45'56'40"

45'44'25»
45'43'00"
45 42'2D»
45 41'52»
45'41'5D»
45«44122»
45'44'48"

45'47'30"
45'47'16"
45 46'3l"
45 46'25"
45 46 15»
45'46'33"
45'46'32"
45»47'03»
45'47'10»
45 47'35»
45 48'15"

85'48'20"

85'49'40"

85 53'30»

85'56' 00"

85 39'33
85 39'33"
85'40'13"
85'4l' 00"
85'41'40"
85"41 40"
85'41'20"

85'21'35"
85"21'38"
85 22'10"
85'22'12"
85"22'32»
85»23'p5»
85 23'25"
85'23'02»
85 2Z'50"
85'22'28"
85 21'55"

10
10
12
10
10
15
10

19
'19
10
10
39
'10
30
'!9
10
97
39



GOOD HARBOR BAY WETLAND tl

PHYSIOGRAPHIC SETTING LM 037

Good Harbor Bay Wetland kl is located 0.7 mile inland from Good Harbor Bay
on the eastern shoreline of Lake Michigan in Leelanau County, Michigan, 5,6
miles southwest of the community of Leland. Coastal beach ridges parallel most
of the shoreline of Good Harbor Bay, and the wetland lies at the eastern end of
this beach ridge complex. Blowouts are located near the wetland. Good Harbor
Bay Wetland tl is a Palustrine System and occupies a raised, wooded site
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan State Department
of Highways and Transportation aerial photograph, 1973!.

The total relief of Good Harbor Bay Wetland 81 is very slight; wetland
elevations r ange from approximately 597 to 600 feet above sea level, 17 to 20
feet above the approximate mean elevation of Lake Michigan. The wetland lies on
a lacustrine plain located lakeward of a hilly morainal area. Inland elevations
range to over 1,000 feet above sea level; drumlins and small lakes are cannon in
the area. The shoreline near Good Harbor Bay Wetland tl is described by the
Great Lakes Basin Cemission �975! as an erodible low plain featuring a sand
and gravel beach.

Surficial Geolo

The surficial geology of Good Harbor Bay Wetland tl is characterized by
sand dunes  Martin, 1957!.

Soils

The soil type in Good Harbor Bay Wetland kl is Kalkaska-East Lake loamy
sand, which has a loamy sand surface layer containing or ganic matter, under lain
by dark brown to reddish-brown loamy sand. This soil has low natural fertility,
low available water capacity, and strow surface runoff. Kalkaska-East Lake loamy
sand i s general 1 y f ound in va1 1 eys and beach r i dges  Weber et al ., 1973! .

Hydro~lo y

There are no streams flowing through Good Harbor Bay Wetland $1  U.S.G.S.
quadrangle map, Maple City, Michigan, 1957!. 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 Good Harbor
Bay Wetland 41.
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Climate

The closest weather station providing climatic data for Good Harbor Bay
Wetland fl is locate/ in Maple City, Michigan. In 1975, the average monthly
temperature was 46.3 F, the average daily. low for January was 17.9 F and the
average daily high in July was 82.0 F. The average annual precipitation iso

35.65 inches, with a mean monthly precipitation of 2.90 inches in January and
3.51 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 21 and the first killing frost on November 22  National
Oceanic and Atmospher ic Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Good Harbor Bay
Wetland tl  U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan State
Department of Highways and Transportation aerial photograph, 1973!.

BIOTIC SETTING LM 037

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 Good Harbor Bay Wetland tl.

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 Good Harbor Bay Wetland $1.

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 ~ater levels of the invertebrates present in
Good Harbor Bay Wetland fl.

Re tiles and Am hibians

Appendix C-3 contains general information on the amphibians and reptiles
of Lake Section 3, but care should be exercised in the interpretation of the
relevance of this information to Good Harbor Bay Wetland Pl. The literature
search yielded no site-specific inf ormati on per taining 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.
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Avif auna

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and comnercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing Good Harbor Bay Wetland ¹1.

Marital s

Mammalian species which may utilize Good Harbor Bay Wetland ¹1 are listed
in Appendix E-l.

The literature search provided no site-specific data pertaining 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 Good Harbor Bay Wetland ¹1.

Endan ered S ecies

Health

The available i nformation is not suffi cient to allow an evaluati on of the
environmental quality of this wetland.

CULTURAL SETTING LM 037

Good Harbor Bay Wetland ¹1 is located in Centerville Township of Leelanau
County, Michigan. The county is sparsely populated, having a density of 32
persons per square mi1 e. Table 3-2 indicates that Leel anau County and
Centerville Township both experienced a rapid rate of population growth
between 1970 and 1975. Projections for 1990 indicate that Leelanau 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 spec i es  U.S. Fish and Wi 1 dl i f e Ser vi ce, 1977; Mi chi gan
Endangered and Threatened Species Program, 1976! were documented in Good Harbor
Bay Wetland ¹I by the literature search.



Table 3-2. Population Data for the Vicinity of Good Harbor Bay
Wetl and ¹1

stimated Estimated Prospected
Population Xz Populatbion

1975 1970-1975 1990

Leelanau County
Centerville Township

15.2
j.o. 8

12,527
524

16,908

b U. S. Bureau of the C ens us �977 !
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Land use within Good Harbor Bay Wetl and ¹1 is rural open space. The
surrounding area is in agricultural and other rural open space uses. An access
road lies near Good Harbor Bay Wetland ¹1, and a cemetery lies to the east
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan Department of
State Highways and Transportation aeri al photograph, 1973! . The wetland 1 i es
within the Sleeping Bear Dunes National Lakeshore and is under federal ownership
 Rockford Map Publishers, Inc., 1975!, so development pressures are assumed to
be low.

Recreation

There are no known state or federal recreational facilities in the v~cinity
of Good Harbor Bay Wetland ¹1.

Mineral Ener and Forest Resources

Good Harbor Bay Wetland ¹1 lies within an area of Silurian salt deposits.
However, there are no operations in the area exploiting these resources  Gere,
1977!. No oil, gas, or coal resources are present in the wetland  Michigan
Geological Survey Division, 1977!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Good Harbor Bay Wetland ¹1
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957!.
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Good Harbor Bay Wetland ¹1 is wooded  Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!, but it is unlikely
that this wooded area would be used for commercial production since it lies
within the Sleeping Bear Dunes National Lakeshore.



Pollution Sources

There are no NPOES permit holders adjacent to Good Harbor Bay Wetland 41
 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

RESEARCH PROJECTS L,M 037

The literature search identified no on-going or impending research
projects pertaining to Good Harbor Bay Wetland 11.
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No known historical sites exist within 500 feet of Good Harbor Bay Wetland
Pl, 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!.



GOOD HARBOR BAY WETLAND III2

PHYSIOGRAPHIC SETTING LM 038

Good Harbor Bay Wetland 4'2 is located 0.1 mile inland from Good Harbor Bay
on the eastern shoreline of Lake Michigan in Leelanau County, Michigan, 5.3
miies north of Maple City. Coastal beach ridges parallel most of the shoreline
of Good Harbor Bay, and the wetland lies among these ridges. Blowouts are
located along the shoreline near Good Harbor Bay Wetland $2, and Little Traverse
Lake lies to the south. The western portion of the wetland lies within Fife
Lake State Forest. Good Harbor Bay Wetland 42 is a Palustrine System and
occupies a raised, partially wooded site  U.S.G.S. quadrangle map, Maple;City
MiChigan, 1957; MiChigan State Department Of HighwayS and TranSpOrtat~On aer ial
photograph, 1973!.

Surficial Geolo

The surficial geology of Good Harbor Bay Wetland P2 is characterized by
sand dunes  Martin, 1957!.

Soils

The soil type in Good Harbor Bay Wetland t2 is Roscommon sand-Markey muck.
The surface layer of Roscorrmon sand-Markey muck ranges from black sand to muck.
Markey muck, an organic soil comprising 30% of the mapped soil, is underlain
with brown sand. Rascommon sand includes some fine gravel at a depth of two
feet. Roscommon sand-Markey muck has low natural fertility and low available
water capacity  Weber et al., 1973!.

~Hrdro1 ogy

There are no streams flowing through Good Harbor Bay Wetland f2  U.S.G.S.
quadrangle map, Maple City, Michigan, 1957!. The literature search provided no
site-specific data pertaining to water levei influences, groundwater drainage
patterns and runoff, water quality, depth, or seasonal changes in Good Harbor
Bay Wetland f2.
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The total relief of Good Harbor Bay Wetland t2 is 10 feet; wetland
elevations range from 590 to 600 feet above sea level, 10 to 20 feet above the
approximate mean elevation of Lake Michigan. The wetland lies on a lacustrine
plain located lakeward of a hilly morainal area. Inland elevations range to
more than 1,000 feet above sea level; drumlins and small lakes are cordon in the
area. The shoreline near Good Harbor Bay Wetland P2 is described by the Great
I akes Basin Commission �975! as an erodible low plain featuring a sand and
gravel beach.



Climate

The closest weather stat1on providing climatic data f' or Good Harbor Bay
Wetland ¹2 is locateg in Maple City, Michigan. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 17.9 F and the
average daily high in July was 82.0 F. The average annual precipitation is
35.65 inches, with a mean monthly precip1tation of 2.90 inches in January and
3.51 inches in July based on the normal per1od from 1941-1970. The growing
season 1s approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 21 and the first ki111ng frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the v1cinity of Good Harbor Bay
Wetland ¹2  U.S.G.S. quadrangle map, Maple City, Mich1gan, 1957; Michigan State
Department of Highways and Transportation aerial photograph, 1973!.

BIOTIC SETTING LM 038

The literature search y1elded no s1te-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Good Harbor Bay Wetland ¹2.

A search of the literature provided no site-specific information
pertaining to major species, species composition, spawn1ng and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Good Harbor Bay Wetland ¹2.

Invertebrates

The 'literature search produced no s1te-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relat1onship to water levels of the invertebrates present 1n
Good Harbor Bay Wetland ¹2.

Re tiles and Am hibians

Appendix C-3 contains general information on the amphibians and rept~les
of Lake Section 3, but care should be exercised in the interpretation of the
relevance of th1s information to Good Harbor Bay Wetland ¹2. 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 this wetland.
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Avif auna

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and comnercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing Good Harbor Bay Wetland ¹2.

Mamnal s

MamIIalian species which may utilize Good Harbor Bay Wetland ¹2 are listed
in Appendix E-l.

The li terature search provi ded no si te-speci f i c data per taining to
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the ma>mals inhabiting this 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; Michi gan
Endangered and Threatened Species Program, 1976! were documented in Good Harbor
Bay Wetland ¹2 by the literature search.

Health

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

LM 038CULT'URAL SETTING
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Good Harbor Bay Wetland ¹2 is located in Cleveland Township of Leel anau
County, Michigan. The county is sparsely populated, having a density of 32
persons per square mile. Table 3-3 indicates that Leel anau County and Cl evel and
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Leelanau County is expected to undergo
continued rap i d popul at i on growth.



Table 3-3. Population Data for the Vicinity of Good Harbor Bay
Wetland ¹2

Estimated Projected
%d Popul a/i on

1970-1975 1990

stimated
Population

1975

Leelanau County
Cleveland Township

12,527
482

15 ~ 2
22.6

16,908

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

Land Use and Ownershi

Land use within Good Harbor Bay Wetland ¹2 is rural open space. The
surrounding area is primarily rural open space, with agricultural open space to
the east and limited shoreline residential development along Good Harbor Bay.
An access road crosses Good Habor Bay Wetland ¹2  U.S.G.S. quadrangle map,
Maple City, Michgan, 1957; Michigan Department of State Highways and
Transportation aerial photograph, 1973!. The wetland lies within the Sleeping
Bear Dunes National Lakeshore and is under mixed private, state, and federal
ownership  Rackford Map Publishers, Inc., 1975!. Its location suggests that it
is under minimal development pressure.

Reer cation

The western portion of Good Harbor Bay Wetland ¹2 lies within the Fife Lake
State Forest. Although there are no known areas specifically designated for
recreational use in or near the wetland, all Michigan state forest lands are
open far camping unless otherwise posted. Hunting and fishing are also major
uses of state forest lands  Henry H. Webster, Michigan Department of Natural
Resour ces, isersona! conmunication! .

Mineral Ener and Forest Resources

Good Harbor Bay Wetland ¹2 lies within an area underlain by Silurian salt
deposits. However, there are no operations in the area exploiting this resource
 Gere, 1977!. No oil, gas, or coal resources are present in the wetland
 Michigan Geological Survey Division, 1977;Smith, 1915!.
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Portions of Good Harbor Bay Wetland ¹2 are wooded and lie within Fife Lake
State Forest. State forest lands in the coastal area are within a "water
influence zone" in which water quality, water use, and aesthetic surroundings
are the principal management concerns. Cover treatments are designed to
maintain or enhance these concerns, and timber harvesting within the area is
conducted accordingly  Henry H. Webster, Michigan Department of Natural
Resources, !rersona! communication!.



Public Lltilities and Facilities

There are no public utilities within 0.5 mile of Good Harbor Bay Wetland t2
 U.S.G.S. quadrangle map,- Maple City, Michigan, 1957!.

Pol 1 uti on Sour ces

There are no NP0ES permit holders adjacent to Good Harbor Bay Wetland P2
 Michigan Water quality Division, 1978!. No site specific information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Archaeo 1 o ical F eatures

RESEARCH PROJECTS I M 038

The literature search identified no on-going or impending research
projects pertaining to Good Harbor Bay Wetland 42.
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No known historical sites exist within 500 feet of Good Harbor Bay Wetland
0'2, 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 !.



GOOD HARBOR BAY WETLAND t3

PHYS IOGRAPH I C SETTING LM 039

Good Harbor Bay Wetland P3 is located 0.1 mile inland from Good Harbor Bay
on the eastern shoreline of Lake Michigan in Leelanau County, Michigan, 6.5
miles northwest of Maple City. A steep bluffline- and Shell Lake lie inland of
Good Harbor Bay Wetland f3, and Shaldo Creek flows into Lake Michigan 0.25 mile
to the south. Good Harbor Bay Wetland f3 is a Lacustrine System and occupies a
low, heavily wooded site   U.S .G.S. quadrangle map, Maple City, Michigan, 1957;
Michigan State Department of Highways and Transportation aerial photograph,
1973!.

The surficial geology of Good Harbor Bay Wetland 43 is characterized by
sand dunes  Martin, 1957!.

Soils

The soil type in Good Harbor Bay Wetland P3 is Eastport sand, which
consists of black sand and grayish-brown sand underlain with dark brown sand and
some gravel. This soil has low available water capacity, low natural fertility,
and slow surface runoff. Eastport sand is generally found on beach ridges and
low sand dunes  Weber et al., 1973!.

There are no streams flowing through Good Harbor Bay Wetland t3  U.S.G.S.
quadrangle map, Maple City, Michigan, 1957!. 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 Good Harbor
Bay Wetland P3.
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The total re 1 i ef of Good Harbor Bay Wet 1 and g3 i s 5 f eet; wet 1 and
elevations range from 585 to 590 feet above sea level,5 to 10 feet above the
approximate mean elevation of I ake Mich~gan. The wetland lies on a narrow
lacustrine plain located lakeward of a hilly morainal area. Inland elevations
range to more than 1,000 feet above sea level; drumlins and small lakes are
common in the area. The shoreline near Good Harbor Bay Wetland 83 is described
by the Great Lakes Basin Commission �975! as an erodible low plain featuring a
sand and gravel beach.



Cl imate

S ec1al Features

Pyramid Point, which forms the western extent of Good Harbor Bay, 11es
roughly two miles to the northwest, and Pyramid Point Shoal lies offshore from
the point  U.S.G.S. quadr angl e map, Map le C i ty, Mi chi gan, 1957; Mi chi gan
Department of State Highways and Transportation aerial photograph, 1973;
Indi ana Un i vers i ty, E nv ironment al Systems App l i c at i on Center aer i al
reconnaissance, 1978!.

LM 039BIOTIC SETTING

The literature search yielded no s1te-specific information pertaining to
major species composition and distribution, dens1ty and productivity, or
relationship to water levels of the vegetation of Good Harbor Bay Wetland ¹3.

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, recreational and commercial
use, or food sources of the fish populations in Good Harbor Bay Wetland ¹3.

Invertebrates

The 11terature 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
Good Harbor Bay Wetland ¹3.

Re tiles and Am hibi ans

Appendix C-3 contains general information on the amphibians and reptiles
of Lake Section 3, but care should be exercised 1n the interpretation of the
relevance of this information to Good Harbor Bay Wetland ¹3. The literature
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The closest weather station providing climatic data for Good Harbor Bay
Wetland ¹3 is locate! in Maple City, Mfch1gan. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 17.9 F and the
average daily high in July was 82.0 F. The average annual precipitation is0

35.65 inches, w1th a mean monthly precipitation of 2.90 inches in January and
3.51 1nches in July based on the normal per1od from 1941-1970. The growing
season 1s approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.



search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreational and commercial use,
1ife histories, major food sources, or relationship to water levels of the
reptiles and amphibians in this wetland.

Avif auna

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 Good Harbor Bay Wetland ¹3.

Martial s

Manmalian species which may utilize Good Harbor Bay Wetland ¹3 are listed
in Appendix E-l.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, reer'eational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Good Harbor Bay Wetland ¹3.

Health

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

CULTURAL SETTING LM 039

Good Harbor Bay Wetland ¹3 is located in Cleveland Township of Leelanau
County, Michigan. The county is sparsely populated, having a density of 32
persons per square mile. Table 3-4 indicates that Leelanau County and Cleveland
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Leelanau 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 Good Harbor
Bay Wetland ¹3 by the literature search.



Table 3-4. Population Data for the Yicinity of Good Harbor Bay
Wetland ¹3

Estimated
Population

1975

Estimated

1970-1975

Projected
Population

1990

Leelanau County
Cleveland Township

12,527
482

15. 2
22.6

16,908

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

Land Use and Ownershi

Land use within Good Harbor Bay Wetland ¹3 is rural open space. The
surrounding area is primarily in rural open space uses, with limited shoreline
residential development along Good Harbor Bay. An access road lies adjacent to
Good Harbor Bay Wetland ¹3, and Shell Lake lies to the west of the wetland
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan Department of
State Highways and Transportation aerial photograph, 1973; Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!. The
wetland is under private ownership  Rockford Map Publishers, Inc., 1975!, and
its location suggests that it is subject to low to moderate development
pressure.

Recreation

Mineral Ener and Forest Resources

Good Harbor Bay Wetland ¹3 lies within an area under lain by Silurian salt
deposits. However, there are no operations in the area exploiting this resource
 Gere, 1977!. No oil, gas, or coal resources are present in the wetland
 Michigan Geological Survey, 1977; Smith, 1915!.

Good Harbor Bay Wetland ¹3 is heavily wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for comnercial production.

Pub 1 i c Uti 1 i ti es and F aci 1 i ti es

There are no public utilities within 0.5 mile of Good Harbor Bay Wetland ¹3
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957!.
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There are no known state or federal recreational facilities in Good Harbor
Bay Wetland ¹3.



Pollution Sources

There are no NPDES permit holders adjacent to Good Harbor Bay Wetland III3
 Michigan Water guality Divisicn, 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 Good Harbor Bay Wetland
III3, 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, L976!.

LN 039RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Good Harbor Bay Wetland P3.
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PORT ONEIDA WETLAND

PHYSIOGRAPHI C SETTING LM 040

Part Oneida Wetland is located O.l mile from the eastern shoreline of Lake
Michigan in Leelanau County, Michigan, 3,7 mi1es northeast of the community of
Glen Arbor . The wetland is a Palustr1ne System and occup1es a raised, partially
wooded site  U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan
State Department of Highways and Transportation aerial photograph, 1973!.

The total relief of Port Oneida Wetland is 10 feet; wetland elevations
range from 605 to 615 feet above sea level, 25 to 35 feet above the approximate
mean elevation of Lake Michigan. The wetland occupies a relatively small
depression in a hilly morainal plain; inland lakes are caamon nearby. The
shoreline near Part Oneida Wetland is described by the Great Lakes Basin
Commission �975! as an erodible bluff featuring a sand and gravel beach.

Surf ici al Geol o

The surficial geology of Part Oneida Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial eros1an  Martin, 1957; Dorr and Eschman, 1970!.

Soil s

~H~dro1 a i~

There are no streams f 1 ow1ng through Port One i da Wet 1 and  U. S.G.S.
quadrangle map, Maple City, Michigan, 1957!. The literature search provided no
site-specific data pertaining to water level influences, groundwater dra1nage
patterns and runoff, water quality, depth, or seasonal changes in Good Harbor
Bay Wetland f3.
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Two soil types are found in Port Oneida Wetland: Roscorrmon sand-Markey
muck and Luptan-Markey muck. Markey muck and Lupton muck have a surface 1ayer
of black muck underlain by sand and mucky peat; these organic soils are very
poorly drained and have very slow to ponded surface runoff. The surface layer
of Rascommon sand-Markey muck ranges from black sand to muck. Markey muck, an
orgnic soil which comprises 30K of the mapped soil, is underlain with brown
sand. Roscommon sand inc1udes some f inc gravel at a depth of two f eet.
Roscomnon sand-Markey muck has low natural fertility and low available water
cap ac i ty   Weber et a 1 ~, 1973 ! .



Cl im ate

The closest weather station providing climatic data for Por t Oneida
Wetland is located jn Maple City, Michigan, In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 17.9 F and the
average daily high in July was 82.0 F. The average annual precipitation is0

35.65 inches, with a mean monthly precipitation of 2.90 inches in January and
3.51 inches in July based an 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 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administr ation, 1975!.

No natural special features are found in the vicinity of Port Oneida
Wetland  U.S.G.S. quadrangle map, Maple City, Michigan, 1957; Michigan
Department of State Highways and Transportation aerial photograph, 1973!.

BIOTIC SETTING LM 040

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 Port Oneida 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 Port Oneida Wetland.

Invertebrates

Re tiles and Am hibi ans

Appendix C-3 contains general information on the amphibians and reptiles
of Lake Section 3, but care should be exercised in the interpretation of the
relevance of this information to Port Oneida Wetland. The literature sear ch
yielded no site-specific information pertaining to major species, seasonal
distribution and abundance, density, recreational and cormercial use, life
histories, major food sources, or relationship to water levels of the reptiles
and amphibians in this wetland.
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The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and producti vity,
food sources, or relationship to water levels of the invertebrates present in
Port Oneida Wetland.



Avif auna

The literature search provided no site-specific information perta1ning to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the b~rds utilizing Port Oneida Wetland.

Mammals

Mammalian species which may utilize Port Oneida Wetland are listed in
Appendix E-1.

The li terature 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 this wetland.

Endan ered S ecies

Health

The available informati on is not suffici ent to allow an evaluat1on of the
environmental quality of this wetland.

CULTURAL SETTING LM 040

Port Oneida Wetland is located 1n Glen Arbor Township of Leelanau County,
Michigan. The county is sparsely populated, having a density of 32 persons per
square mile. Table 3-5 indicates that Leelanau County and Glen Arbor Township
both experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Leelanau County is expected to undergo
continued rapid population growth.
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No plants or animals appear1ng 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 Port Oneida
Wetland by the literature search.



Table 3-5. Population Data for the Vicinity of Port Oneida Wetland

stimate
Population

1975

Estimated

Xd
1970-1975

Prospected
Popu 1 a/i on

1990

Leelanau County
Glen Arbor Township

12,527
736

15. 2
28. 9

16,908

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

I and Use and Ownershi

Recreati on

There are no known state or federal recreational facilities in Port Oneida
Wetland.

Mineral oner and Forest Resources

Port Oneida Wetland lies within an area underlain by Silurian salt
deposits. However, there are no operations in the area exploiting this resource
 Gere, 1977!. Na oil, gas, or coal resources are present in the wetland
 Michigan Geological Survey Division, 1977; Smith,1915!.

Port Oneida Wetland is partially wooded   Indi ana University, Environmental
Systems Application Center aerial reconnaissance, 1978!, but it was not
determined through the literature search whether this wooded area is used for
coneercial production.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Port Oneida Wetland
 U.S.G.S. quadrangle map, Maple City, Michigan, 1957!.

-185-

Land use within Port Oneida Wetland is rural open space. The surrounding
area is in agricultural open space uses, with limited shoreline residential
development  the community of Port Oneida! along Lake Michigan. A secondary
high~ay lies lakeward of Port Oneida Wetland, and there are access roads to the
south and east. Small orchards lie at the eastern periphery of the wetland, and
a cemetery is a short distance south  U.S.G.S. quadrangle map, Maple City,
Michigan, 1957; Mich~gan Department of State Highways and Transportation aerial
photograph, 1973!. The wetland is under private ownership  Rockford Map
Publishers, Inc., 1975!, and its location suggests moderate development
pressures.



Pollution Sources

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

Historical and Archaeolo ica1 Features

No known historical sites exist within 500 feet of Port Oneida 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 040
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The literature search identified no on-going or impending research
projects pertaining to Port Oneida Wetland.



NORTH MANITOU ISLAND WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 041-042

The North Manitou Island Wetland Complex, comprised of Leland Township
Wetland and Tamarack Lake Wetland, is located on North Manitou Island in
Leelanau County, Michigan. Leland Township Wetland is situated 0.1 mile inland
from the western shoreline of the island and 3.7 miles west of the coenunity of
North Manitou. A steep bluff line and sand dunes lie along this shoreline; the
wetland occupies a small ravine in this bluff line.

Tamarack Lake Wetland is located 0.2 mile inland from the southwestern
shoreline of North Manitou I s l and, 3.0 miles southwest of North Mani tou.
Tamarack Lake Wetland is behind a bluff line, 30 feet above Lake Michigan.
Tamarack Lake is a small pond located at the northeastern end of the wetland,
and a quaking bog extends as a shelf into part of Tamarack Lake  Hatt et al.,
1948!. The area has been given an excellent description by Coulter �904!.

Leland Township Wetland and Tamarack Lake Wetland are Palustrine Systems
and occupy raised wooded sites  U.S.G.S. quadrangle map, North Manitou,
Michigan 1956; Agricultural Stabilization and Conservation Service aerial
photograph, 1973!. North Manitou Island and South Mani tou Island, together with
Sleeping Bear Dunes, constitute the Sleeping Bear Dunes National Lakeshore.

The total relief of Leland Township Wetland is less than 10 feet; wetland
elevations r ange from approximately 590 to 600 feet above sea level, 10 to 20
feet above the approximate mean elevation of Lake Michigan. Tamarack Lake
Wetland has elevations ranging from approximately 610 to 640 feet above sea
level, 30 to 60 feet above the approximate mean elevation of Lake Michigan;
total relief of the wetland is 30 feet. Roughly half of western North Manitou
Island is hilly moraine; both wetlands of the complex lie in this area. The
island is situated on the southwest-facing slope of the Bois Blanc Formation
Cuesta  Hough, 1958!.

The surficial geology of Leland Township Wetland is characterized by
round moraines. Ground moraine formations, deposited by retreating ice, have
ittle relief and are usually found on plains. These deposits consist of a thin

drift cover of till  Martin, 1957; Dorr and Eschman, 1970!. The surfici al
geology of Tamarack Lake Wetland is characterized by lake beds comprised mainly
of sand. T hese glaciolacustri ne sediments consist of fine-grained products of
glacial erosion  Martin, 1957; Dorr and Eschman, 1970!.
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Soils

The soil type in Leland Township Wetland is Roscommon sand-Markey muck; the
soil type in Tamarack Lake Wetland is Lupton-Markey muck. Markey muck and
Lupton muck have a surface layer of black muck underlain by sand and mucky peat;
these organic soils are very poorly drained and have very slow to ponded surface
runoff. The surface layer of Roscommon sand-Markey muck ranges from black sand
to muck. Roscommon sand includes some fine gravel at a depth of two feet.
Roscommon sand-Markey muck has low natural ferti'lity and low available water
capacity  Webster et al., 1973!.

~Her plod

There are no streams flowing through either Lel and Township Wetl and or
Tamarack Lake Wetland. However, Tamarack Lake is located in the eastern part of
Tamarack Lake Wetland  U.S.G.S. quadrangle map, North Manitou, Michigan, 1956!.
A small stream feeds Tamarack Lake, and the lake is drained by an intermittent
stream which flows for a short distance toward Lake Michigan before disappearing
 Hatt et al., 1948!.

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 North Manitou Island Wetland Complex.

Climate

The closest weather station providing climatic data for the North Manitou
Island Wetland Complex is looted in Maple City, Michigan. In 1975, the average
monthly temperature was 46.3 F, the average daily low for January was 17.9 F and
the average daily high in July was 82.0 F. The average annual precipitation is
35.65 inches, with a mean monthly precipitation of 2.90 inches in January and
3.51 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 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

There is a spring east of Leland Township Wetland  U.S.G.S. quadrangle map,
North Manitou, Michigan, 1956; Agricultural Stabilization and Conservation
Service aerial photograph, 1973!.

LM 041-042BIOTIC SETTING
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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 Leland Township Wetland and
Tamarack Lake Wetland.



Fish

A search of the literature provided no site-specific information
pertaining to major spec1es, species composition, spawning and hatching areas,
seasonal locations and abundance, 1ife histories, recreational and commercial
use, or food sources of the fish populations in Leland Township Wetland and
Tamarack Lake 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
Leland Townsh1p Wetland and Tamarack Lake Wetland.

Re tiles and Am hib1ans

Hatt. et al. �948! provided general historical information on the
amphib1 ans and reptiles observed on North Manitou Island during expedi tions in
1937-1944. The species observed at that time are listed in Table 3-6.

Table 3-6. Amphibians and Reptiles Documented on North Manitou Island

Hatt et al. �948!

Appendices C-3 and C-4 contain general informat1on on the amphibians and
reptiles of Lake Section 3, but care should be exercised in the interpretation
of the relevance of this ~nformation to Leland Township Wetland and Tamarack
Lake Wetland. The literature search yielded no site-specific information
pertaining to major species, seasonal distribut1on and abundance, density,
recreational and coamerci al use, life histories, major food sources, or
relationship to water levels of the reptiles and amphibi ans i n these wet lands.

Avif auna

Hatt et al. �948! prov1de general historical information on the birds of
North Manitou Island. Their list of bir ds seen on the island includes 76
species, 13 of which were nesting there. An annotated list of birds observed by
Hatt et al. appears in Table 3-7. Wood �951! added the common loon  Garvia
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central newt
red-backed salamander
American toad
northern spring peeper
bul 1 f rog
green frog

northern leopard frog
wood frog
snapping turtle
northern ringneck snake
northern ribbon snake
eastern garter snake



imner !, American mer ganser  ~k er us ~mer anser amer canus!, and sera  Porzana
~caro ina! to the list ot species known to breed on Nor th k an too island. ~char
eet a e  977! observed a saw-whet owl  ~Ae at us acadicus! on the island.

Table 3-7. Annotated List of Birds Occurring on North Manitou Island

b Hatt et al. �948!
breeding record

According to Scharf et al. �977!, large numbers of passerine birds and
birds of prey move along the shoreline areas of North Manitou Island during
migration. This route is considered to be an extensi on of the South Fox-South
Manitou f'lyway. Information regarding the birds of nearby South Manitou Island
is also available in Scharf et a1. �977!. However, 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 sources of the birds utilizing the
North Manitou Island Wetland Complex.

Marrmals

Marrmalian species which may utilize the two wetlands of the North Manitou
Island Wetland Complex are listed in Table 3-8.
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common 1oon
great blue heron
black duck
blue-winged teal
bufflehead
sharp-shinned hawk
Cooper's hawk
red-tailedbhawk
bald eagle' b
Virginia rail
piping paover
killdeer
American sandpiper
herring gull
Caspian tern
yellow-billed cuckoo
black-billed cuckoo
great horned owl
common flicker
pileated woodpecker

hairy woodpecker
downy woodpecker>
eastern kingbird
great crested flycatcher
least flycatcher
tree swallow
bank swallow>
barn swallow b
purple martjn
common crow

long-billed marsh wren
gray catbird
veery
starling
Nashvill~ warbler
ovenbird

common yellowthroat
red-winged blackbird
purple finch
vesper sparrow
swamp sparrow



Table 3-8. Mammalian Species of North Manitou Island

ommon name ommon name

snowshoe hare
red bat

eastern chipmunk
red squirrel
f ox squirrel
beaver

deer mouse
red fox
raccoon

weasel
white-tailed deer

Hatt, 1924; Hatt et al., 1928

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 these wetlands.

No plants or animals appearing on the federal or state lists of endangered
or threatened species   U.S .G.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the North
Manitou Island Wetland Complex by the literature search. However, the bald

 I    ~11  ,      d 11 t,i   t  
    �  Ht« ..  9

also document the occurrence of the Cooper's hawk  Acci iter coo erii!, sharp-
shinned hawk  ~Acci iter striat  s!, and the Caspian tern erna ~cas  a on North
Manitou Island; the first two are threatened in Michigan, and the others are
rare.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.

LIMNI 041-042CULTURAL SETTING
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Leland Township Wetland and Tamarack Lake Wetland are located on North
Manitou Island. The island at present contains only a small and scattered
population, much of which is probably seasonal in nature. Population figures
for the island are not readily available.



L and Use and Owner s hi

Land use within Leland Township and Tamarack Lake Wetlands, as well as in
the surround1ng area, is rural open space  Agricultural Stabilization and
Conservation Service aerial photograph, 1973!. North Man1tou Island is part of
the Sleeping Bear Dunes National Lakeshore; most of the island, 1ncluding the
wetlands, is under the ownership of the Manitou Island Association. Piles lie
offshore from Leland Township Wetland, and an unimproved dirt road 11es to the
east. There is a tra11 crossing Tamarack Lake Wetland, and unimproved dirt
roads lie on the west and northwest borders  U.S.G.S. quadrangle map, North
Manitou Michigan, 1956; Agr1cultural Stabilizat~on and Conservation Service
aerial photogr aph, 1973; Rockford Map Publishers, Inc., 1975!. Their 1ocation
suggests that the wetlands are under minima1 development pressure especially
since the entire island has been proposed as an " area of particular concern"
under Michigan's Coastal Zone Management Program  Northwest Michigan Regional
Plann1ng and Development Commission, 1977!.

Recreation

Leland Township Wetland is located within the Sleeping Bear Dunes National
Lakeshore. The park is administered by the National Park Service and provides a
wide range of recreational acti vit1es including hiki ng, horseback riding,
canoe1ng, and boating  U.S. National Park Service,1975!.

Mineral Ener and Forest Resources

No site-specific information was 'located pertaining to the nature and
distribution of mineral resources in the North Manitou Island Wetland Complex,
or to any operations exploiting those resources. There are no known oil, gas,
or coal deposits on North Manitou Island  Michigan Geological Survey, 1977;
Smith, 1915!.

Leland Township Wetland and Tamarack Lake Wetland are wooded and lie with1n
the Sleeping Bear Dunes National Lakeshore  Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978! . The principal
management concern within the National Lakeshore is to preserve the natural
qualities of the shoreline, so it is unlikely that Leland Township Wetland and
Tamarack Lake Wetland will be subject to commercial timber operations.

Public Utilities and Facilities

There are no public utilities withhin 0.5 mile of Leland Township Wetland
and Tamarack Lake Wetland  U.S.G.S. quadrangle map, North Manitou, Michigan,
1956!.

Pollution Sources

There are no NPDES permit holders adjacent to Leland Township Wetland and
Tamarack Lake Wetland  Michigan Water Quality Division, 1978!. No site-
specific information was located through the literature search perta1ning to
non-point sources of pollution.
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Historical and Archaeolo ical Features

RESEARCH PROJECTS LM 041-042

The literature search identified no on-going or impending research
projects pertaining to Leland Township Wetland and Tamarack Lake Wetland.
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No known historical sites exist within 500 feet of Leland Township Wetland
and Tamarack Lake Wetland, nor are there any known archaeological sites in the
vicinity. However, the area has not been systematically surveyed by a
profession archaeologist  Peeb'les and Black, 1976!.



GULL ISLAND WETLAND

PHYSIOGRAPHIC SETTING LM 043

Gu11 Island Wetland is located 250 feet inland from the southern shoreline
of Gull Island in Charlevoix County, Michigan, at the head of a small bay. The
island has an area of 270 acres and a shoreline of 3.4 miles; it lies 6.5 miles
west of High Island and 15 miles south of the mainland. The beaches of Gull
Island are broad and rocky  Hatt et al., 1948!. The wetland is a Lacustrine
System and occupies a low, wooded site  U.S.G.S. quadrangle map, Gull Island,
Michigan, 1955; Agricultural Stabilization and Conservation Service aerial
photograph, 1973!.

The relief of Gull Island Wetland is very slight; wetland elevations are at
or near 585 feet above sea level, 5 feet above the approximate mean elevation of
Lake Michigan. Gu11 Island is a sma11 island having only slight relief; its
hi ghest point is less than 610 f eet above sea 1 eve 1.

Surficial Geolo

The surfici al geology of Gull Island Wetland is unknown, since it has not
been mapped by the Michigan Geological Survey  Martin, 1955! ~

Soils

The soil type in Gull Island Wetland is composed of an undifferentiated
group of soils including Alpena, Kiva, and East Lake soils. The surface layer
of this group ranges from gravelly sandy loam to gravelly sand. Alpena, Kiva,
and East Lake soils are gener ally found in beach ridges, terraces, and sandy
pl a i ns  A 1 f red and Hyde, 1974 ! .

H ~droll

C 1 imate

The closest weather station providing climatic data for Gull Is land
Wetland is located in St. Japes-Beaver Island, Michigan. In 1975, the average
monthly temperature was 44.3 F, the average daily low for January was 19.5 F and
the average daily high in July was 78.0 F. The average annual precipitation is
29.23 inches, with a mean monthly precipitat~on of 2.62 inches in January and
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There are no streams flowing through Gul 1 I s1and Wetl and  U.S.G. S.
quadrangle map, Gull Island, Michigan, 1955!. 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 Gull Island
Wetl and.



1.77 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! in0

1975 occurring on April 22 and the first killing frost on November 14  National
Oceanic and Atmospheric Administration, 1975!.

A sandbar extends southward from Gul1 Island Wetland, forming a small
embayment. A second sandbar lies at the northern end of the island  U.S.G.S.
quadrangle map, Gull Isl and, Michigan, l955; Agricultural Stabilization and
Conservation Service aeria1 photograph, 1973!.

BIOTI C SETTING LM 043

The literature search yielded no site-specific information pertaining to
maj or spec1es compos i ti on and di stributi on, density and producti v i ty, or
relationship to water levels of the vegetation of Gull Island Wetland.

Fish

A search of the literature provided no site-specific information
perta1n1ng to major species, species compos1ti on, spawning and hatching areas,
seasonal locations and abundance, life h1stor1es, recreat1onal and commercial
use, or food sources of the fish populations in Gull Island Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribut1on and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Gull Island Wetland.

Re tiles and Am hib1ans

General histor1cal information on the amphibians and reptiles of the
islands of eastern Lake Michigan was provided by Hatt et al. �948!. These
authors recorded only the northern spring peeper  ~H la crucifer crucifer! on
Gull Island, and remarked on the apparent ahsence of other species o7 amph>i ians
and reptiles on this 1sland despite the availability of suitable habitat.

Appendices C-3 and C-4 contains general information on the amphib1ans and
reptiles of Lake Sect~on 3, but care should be exercised in the ',nterpretation
of the relevance of this information to Gull Island 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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Avif auna

General historical information on the birds of Gull Island is provided by
Hatt et al. �948!. They report the presence of 50 species, of wh1ch at least 24
would be expected to have some association with wetlands. These species are
listed in Table 3-9. Hatt et al. observed nine species of breeding birds,
including the bald eagle  Hali aeetus leucoce halus!. Other breeding species
included the spotted sandpiper Actitis macu aria!, herring gull  Larus

- ~ i db1 k~

!

Gull Island was stud1ed by Scharf et al. �977! in an inventory of colonial
nesting bird sites. In 1976, there were 1,330 active herring gull nests. The
majority of nests were located on the periphery of the island, but there were
nests wherever space was available. A sample of 133 nests i ndi cated that an
average of 2.84 eggs were laid per pair. A total of 193 ch1cks were counted,
represent1ng a hatching rate of 51.24. Although herring gulls are more typical
of open water and do not usually nest in wet lands, they do ut~ lize wetland
areas. A colony of this size would be expected to have a marked effect on the
flora and fauna of the island. Scharf et al. �977! suggest that nesting
actually may retard the growth of vegetation and keep the nesting areas open.
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Table 3-9. Birds Documented on Gull Island

b Hatt et al. �948!
breeding record

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

Mammals

Snowshoe hare  Le us americanus!, deer mouse  
df  ~V  ~  ~8          

maniculatus!, and

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 Gull Island Wetland.

common loon
great blue heron
mallard
black duck
blue-winged teal
common goldeneye
common merganser
red-breastsd merganser
bald eagle
marsh hawk
killdeer

spotted sandpiper
semipalmatedbsandpiper
herring gull
black-billed cuckoo
chimney swift
common flicker
pil eated woodpecker
red-headed woodpecker
eastern kingbird
great crested flycatcher
eastern woodbpewee
tree swallow

purpl e martdIn
common crow

black-capped chickadee
red-breasted nuthatch
house wren
brown thrasher
American robin
veery

eastern bluebird
cedar waxing
starling
red-eyed vireo
yellow warbler
ovenbir d
mourning warbler b
American redstart
bobolink
red-winged blackbird
rose-breasted grosbeak
indigo bunting
pine siskin
American goldfinch
chipping sparrow
song sparr ow



Endan ered S ecies

No plants or animals appearing on the federal or state lists of endangered
or threatened speci es  U.S. F ish and Wi 1 dl if e Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Gull Island
Wetland by the literature search. However, the bald eagle, which is on the
federal list, historically nested on Gull Island  Hatt et al., 1948!. Hatt et
al. also documented the occurrence of the marsh hawk  Circus ~c aneus!.
threatened in Michigan, and the rare common loon  Gavia insserI~and aspian tern
I~Id d d I»' 1 d.

Health

The available information is not, sufficient to allow an eva1uation of the
environmental quality of this wetland.

CULTURAL SETTING LM 043

Gull Island is thought to be largely uninhabited, although some seasonal
habi tati on may exi st. Popul ati on f i gures f or the i sl and are not readily
available.

Land Use and Ownershi

Land use on Gull Island, including Gull Island Wetland, is rural open space
 Agricultural Stabilization and Conservation Service aerial photograph, 1973!.
Gull Island is under federal ownership  Rockford Map Publishers, Inc., 1976!, so
development pressures for Gull Island Wetland are likely to be minimal,
especially since Gull Island has been nominated as an " area of particular
concern" under Michigan's Coastal Zone Management Program  Northwest Michigan
Regional Planning Commission, 1977!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Gull Island Wetland.

Mineral Ener and Forest Resources

No site-specific information was located through the literature search
pertaining - to the nature and distribution of the mineral resources in Gull
Island Wetland, or to any operations exploiting those resources. There are no
known oil, gas, or coal deposits on Gull Island  Michigan Geological Survey,
1977; Smith, 1915!.

Gull Island Wetland is wooded  Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!, but owing to the small size of
the island, it is unlikely that this wooded area is used for commercial
production.
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Pub 1 i c Utilities and Facilities

There are no public utilities within 0.5 mile of Gull Island Wetland
 U.S.B.S. quadrangle map, Gu11 Island, Michigan, 1955!.

Pollution Sources

There are no NPDES permit holders adjacent to Gull 1sland Wetland  Michigan
Water guality 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 Bull Island Wetland, nor
are there any known archaeological sites in the vicinity. However, the area has
not been systematically surveyed by a profession ar chaeologist  Peebles and
Black, 1976!.

RESEARCH PROJECTS LM 043
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The literature search identified no on-going or impending research
projects pertaining to Gull Island Wet1and.



BEAVER ISLAND WETLAND COMPLEX  NORTH!

PHYSIOGRAPHIC SETTING LM 044-045

The Beaver island Wetland Complex  North!, comprised of Looney Point
Wetland and Little Sandy Bay Wetland, is located on the northeastern shoreline
of Beaver Island in Charlevoix County, Michigan. Beaver Island, with a surface
area of 58 square miles, is the largest island in Lake Michigan. The island
features eight lakes and ponds with a total surface area of 6.5 square miles
 Hatt et al., 1948!. Beaver Island features one area of high captured dunes,
called "Mount Pisgah," located on the eastern shoreline. The island's beaches
range from broad to narrow and consist of sand and, in at least one place,
bedrock  Hatt et a1., 1948!.

Looney Point Wetland and Little Sandy Bay Wetland have elevations ranging
from 580 to 590 feet above sea level, lake level to 10 feet above the
approximate mean elevation of Lake Michigan; the total relief of each of these
wetlands is 10 feet. The surface of the island is gently rolling to low, with
large interior wetlands in the southern portion. The wetlands lie on a low
lacustrine plain which generally circles Beaver Island; an area of low morainal
hills is located in1and of this plain. The island lies on the southwest-facing
slope of the Bois Blanc Formation Cuesta  Hough, 1958!.

The surficial geology of Loorey Point Wetland and Little Sandy Bay Wetland
is characterized by lake b ds comprised mainly of sand. These glaciolacustrine
sediments consist of fine-grained products of glacial e~osion  Martin, 1957;
Dorr and Eschman, 1970!.
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Looney Point is a cuspate bar forming the northern extent of Little Sandy
Bay. Looney Point Wetland lies at the end of the bar, adjacent to the
shoreline. The community of St. James is situated 1.5 miles to the northwest of
the wetland. Looney Point Wetland is a Lacustrine System and occupies a low,
parti ally wooded site. Little Sandy Bay Wetland is located adjacent to the
shoreline, south of Little Sandy Bay and 2.2 miles southeast of the community of
St. James. Little Sandy Bay Wetland is a Lacustrine System and occupies a low,
partially wooded site. Both Looney Point Wet1and and Little Sandy Bay Wetland
lie within Pigeon River State Forest  U.S.G.S. quadrangle map, Beaver Island,
Michigan, 1956; Michigan State Department of Highways and Transportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!.



Soils

The soil type in Looney Point Wetland is Tawas-Carbondale muck and the soil
type in Little Sandy Bay Wetland is Lake beaches. Tawas-Carbondale muck has a
surface .layer of black muck underlain by either peat or brownish-gray sand.
These organic soils have low natural fertility and slow to ponded surface
runoff, and are generally found in broad depressional areas or plains. Lake
beaches consist of sand and gravel, Wave action from Lake Michigan has
prevented the formation of a d'istinct profile in this soil type  Alfred and
Hyde, 1974!.

~Hydrol oi~

There are no streams flowing through either Looney Point Wetland or Little
Sandy Bay Wetland  U.S.G.S. quadrangle map, Beaver Island, Michigan, 1956!. The
literature sear ch provided no site-specific data pertaining to water level
influences, groundwater drai nage patterns and runoff, water quality, depth, or
seasonal changes in Gull Island Wetland.

C l im ate

The cl osest weather stati on prov i ding cl imati c data f or Looney Point
Wetland and Little Sandy Bay Wetland is located in St. James-Beaver Island,
Michigan. In 1975, the average monthly temperature was 44.3 F, the average
daily low for January was 19.5 F and the average daily high in July was 78.0 F.
The average annual precipitation is 29.23 inches, with a mean monthly
precipitation of 2.62 inches in January and 1.77 inches in July based on the
normal period from 1941-1970. The groping season is approximately seven months
long, with the last killing frost �8 F! in 1975 occurring on ApriI 22 and the
first killing frost on November 14  National Oceanic and Atmospheric
Administration, 1975!.

Beaver Island Harbor is situated to the north of the wetlands and Garden
and Hog Islands lie offshore  U.S.G.S. quadrangle map, Beaver Island, Michigan,
1956; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978; Agricultural Stabilization and Conservation Service
aerial photograph, 1973!.

LM 044-045BIOTIC 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 Looney Point Wetland and
Little Sandy Bay Wetland.
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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 Looney Point Wetland and Little
Sandy Bay Wetland.

Invertebrates

Orew   1967! provides information on the spider fauna of Beaver Island. Two
orb-web weaver s,  Costa!a anatei a!,  Pach natha kuratai!, a wolf spider
 Pardosa medica!, a crab spider  ~Xst>cus ~ee aha~and a jumping spider

2 I. 11 td hhwitw I i I d. Tl
species occur in Looney Point Wetland and Little Sandy Bay Wetland.

The literature search provided no site-specific data pertaining to other
species, seasonal distribution and abundance, density and productivity, life
histories, major food sources, or relationship to water levels of the
invertebrates present in Looney Point Wetland and Little Sandy Bay Wetland.

Am hibi ans and Re tiles

General historical information on the amphibians and reptiles of Beaver
Island is provided by Hatt et al. �948!. The documented species appear in
Table 3-10.

Table 3-10, Amphibians and Reptiles  ocumented as Occurring
on Beaver Island

a Hatt et al. �948!

Appendices C-3 and C-4 contain general information on the amphibians and
reptiles of Lake Section 3, but care should be exercised in the interpretation
of the relevance of this information to Looney Point Wetland and Little Sandy
Bay Wetland. The liter ature search yielded no site-specific information
pertaining to major species, seasonal distribution and abundance, density,
recreational and conmercial use, life histories, major food sources, or
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central newt
red-backed salamander
American toad
gray treefrog
northern spr~ng peeper
bul l frog
gr een frog
northern leopard frog

snapping turtle
midland painted turtle
northern ringneck snake
eastern milk snake
northern water snake
northern ribbon snake
eastern gar ter snake
wood frog



relationship to water levels of the reptiles and amphibians in this wetland
complex.

Avif auna

H1storical information on the birds of Beaver Island is found in Hatt et
al. �948!, who recorded the presence of 139 species, 30 of wh1ch were nesting.
Nore than half of these species would be expected to have some association with
wetlands. An annotated l1st of the birds of the island based on Hatt et al.
�948 ! appears i n Tab l e 3-11.

Wood �951! added the common loon  Gavia iImner! and great blue heron  Ardea
herodias! to the list of known breeders. Kel~ey 1974! noted two nests orthe

Il t ttti ti

Beaver Island provides fair habitat for a variety of waterfowl  Ozaga,
1963!. Black ducks  Anas rubri es!, mallards  A. lat rh nchos!, blue-winged
teal  A. discors, rIng-necks ucks  ~Ath a co arIs, common goldeneye
 Guce bala cCan ula!, and red-breasted mergansers~mer us serrator! have been
common y sig e a ong the Lake Michigan shore and e Is a~ctsinland waters.

Ruffed grouse were introduced to Beaver Island during the 194O's; at times,
the population has been very large, as in 1954  Ozoga, 1963!. According to
Ozoga, the population density in genera'l remains higher than that of the Upper
Peninsula. Ozoga found that ruffed grouse and ducks constitute part of the diet
of coyotes on Beaver Island, but that the majority of this food is obtained as
carrion. He concluded that coyotes do not mater1ally influence the island's
ruffed grouse population. Ozoga regarded songbirds as supplemental in the
coyote diet.

Table 3-11. Birds Recorded on Beaver Island
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common loon
Holboell's grebe
horned grebe
double-crested cormorant
great blue heron
least b1ttern
American bittern
mallard
black duck
pintail
blue-winged teal
wood duck
redhead
ring-necked duck
canvasback
lesser scaup
common goldeneye

common snipe
spotted sandpiper
solitary sandpiper
greater yellowlegs
lesser yellowlegs
least sandpiper
herring gull
ring-billed gull
common tern

Caspian tern
black-billed cuckoo
belted kingfisIIer
common fl icker
pileated woodpecker
downy woodpecker
yellow-bellied flycatcher
will flycatcher



b Hatt et al. �948!
nesting record

Although its diversity of habitat and large size might suggest otherwise,
Beaver Island is not documented as an important migration focal point by Scharf
et al. �977!. However, Sheldon �965! states that a hawk migration is known to
occur on Beaver Island. He suggests that one important route of hawk migration
is from the Leelanau Peninsula to the Beaver and Fox Island groups to
Waugoshance Point and then across the Straits of Mackinac. This route is
followed during both spring and fall.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and conmercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing the Beaver Island Wetland Complex  North!.

Marshals

Marrrnali an species which may utilize the Beaver Island Wetland Complex
 North! are listed in Appendix E-2.

Ozoga and Phillips �964! compiled a short monograph about the mammals of
Beaver Island. Little brown bats  M otis lucifu us! were observed to forage in
areas along the lake shore. Snows oe ares ~Le us amertcanus! were more
abundant on the northern portion of the isl and during the winter than on the
southern port~on. A total of 236 beaver  Castor canadens is! were legally

8 I l d 1959 I . norm ib
frequently observed in many lakes of Beaver Island and were a magor food item of
coyotes  Canis latrans!. Coyotes were most active on the northern half of the
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oldsquaw
common merganser
goshawk
sharp-shinned hawk
Cooper's hawk
red-tailed hawk
red-shouldsred hawk
bald eagle
marsh hawk

osprey
American kestrel
ring-necked pheasant
Yirginia rail
sora

piping pjover
killdeer
American woodcock

ol i ve-si ded flycatcher
tree swallow

bank swallowb
barn swallow b
cliff swallow
purple martin

b

winter wren
short-billed mar sh wr en
veery

starling
Nashville warbler
yellow warbler
magnolia warbler
mourning warbler
common yellowthroat
red-winged blackbird
rusty blackbird
purple finch
white-throated sparrow
swamp sparrow



island. Red fox  Vul es ~vul es! were most. common on the southern and western
d. It � lldd fd I ~i" i"i   I

td 8 f I d 1 1 8. "I - nrv I
southern portion of the island during the winter where coniferous cover is mor' e
dense.

The coyotes of Beaver Island have been the subject of many i nvesti gati ons.
Curtis and Blouch �962! found that adult coyotes predominated in the
population. Only two litters per year were raised on Beaver Island. Single
coyotes were more commonly observed than pairs.

Winter studies of the coyotes on Beaver Island  Ozoga, 1963; Ozoga and
Harger, 1966! revealed that white-tailed deer carrion was a primary food source;
coyotes killed few deer and relied on those which were killed and not retrieved
during the hunting season. Other prey species were abundant and available, but
coyotes were relatively unsuccessful in capturing them. Predation by coyotes on
muskrat increased during periods of low water levels.

White-tailed deer hunting on Beaver Island has been monitored by the
Michigan Department of Natural Resources to provide information on the harvest
and hunter usage  Curtis, 1962; Johnson et alas 1963! and on hunter reaction to
an early archery season  Moran, 1968!.

The foregoing informati on pertains to Beaver Island as a whole, with no
specific reference to wetland areas. 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 martmials inhabiting the two wetlands
comprising the Beaver Island Wetland Complex  North!.

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 specifically in
the Beaver Island Wetland Complex  North! by the literature search. However, an
historical nesting record of the now endangered bald eagle  Haliaeetus

81 l t d 1 lf« t 1. �
ci e e occurrence of the doub1e breasted cormorant  Phalacrocorax auritus!,
th 1 ' h "I   I I " ttl. I-~h "I
lineatus!, the marsh hawk ircus c aneus , the osprey  pandion haliaetus!, and
the piping plover  Charadrius ~eTo us , now threatened in l&i Biigannna et al.
also documented the occurrence of the rare common loon  Gavia immer!, the sharp-
shinned hawk  Acci iter striatus!, and the Caspian tern ~terna ~cas ia!. Kelley
�974! documen e t e nesting of tlie rare American aaittern  gotaurus
�1' i d.

Hea1th

The available information is not sufficient to a1low an evaluation of the
environmental quality of these wetlands.
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The Beaver Island Wetland Complex  North! is located in the island township
of Planine. In 1975, Planine Township contained only 55 persons and had shown
no population growth since 1970  U.S. Bureau of the Census, 1977!. Located
northwest of the wetlands is the con+unity of St. James in St. James Township.
St. James Township had a total population of 255 persons in 1975 and had shown a
44% growth rate between 1970 and 1975  U.S. Bureau of the Census, 1977!. No
long-range population estimates are available for Heaver Island.

Land Use and Ownershi

Land use within Looney Point and Little Sandy Bay Wetlands and in the
surrounding area is rural open space  Agricultural Stabilization and
Conservation Service aerial photograph, 1973!. The northern portion of Looney
Point Wetland, comprising the greatest part of the wetland, is under state
ownership. The remainder of Looney Point Wetland and all of Little Sandy Bay
Wetland are under private ownership. An abandoned school lies inland from
Looney Point Wetland, and an access road lies a short distance to the west of
Little Sandy Bay Wetland  U.S.G.S. quadrangle map, Beaver Island, Michigan,
1956; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978; Agricultural Stabilization and Conservation Service
aerial photograph, 1973; Rockford Map Publisher s, Inc., 1976!. Development
pressures in the two wetlands of the complex should be moderate to low,
especially since Beaver Island has been nominated as an "area of
particular concern" under Michigan's Coastal Zone Management Program  Northwest
Michigan Regional Planning Commission, 1977!.

Recreation

Looney Point Wetland and Little Sandy Bay Wetland lie within the Pigeon
River State Forest. Although there are no known areas specifically designated
for recreational use in or near the wetlands, all Michigan state forest lands
are open for camping unless otherwise posted. Hunting and fishing are also
major uses of state forest lands  Henry H. Webster, Michigan Department of
Natural Resources, ~arsenal consnunicatton!.

Mineral Ener and Forest Resources

No site-specific information was located through the literature search
pertaining to the nature and distributi on of the mineral resources in Looney
Point Wetland and Little Sandy Bay Wetland, or to any operations exploiting
those resources. There are no known oil, gas, or coal resources on Heaver
Island  Michigan Geological Survey, 1977; Smith, 1915!.

Looney Point Wetland and Little Sandy Bay Wetland are partially wooded and
lie within Pigeon River State Forest  Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!. State forest lands in the
coastal area are within a "water influence zone," in which water quality, water
use, and aesthetic surroundings are t5e principal management concerns. Cover
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Pub 1 i c Uti 1 i ti es and F ac i 1 i ties

There are no public uti1ities within 0.5 mile of Looney Point Wetland and
Little Sandy Bay Wetland  U.S.G.S. quadrangle map, Beaver Island, Michigan,
1956! .

Pol 1uti on Sources

There are no NPDES permit holders adjacent to Looney Point Wetland and
Little Sandy Bay Wetland  Michigan Water guality Division, 1978!. No site-
specific information ~as 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 Looney Point Wetland and
Little Sandy Bay Wetland, nor are there any known archaeological sites in the
vicinity. However, the area has not been systematically surveyed by a
profession archaeologist  Peebles and Black, 1976!.

RESEARCH PROJECTS LH 044-045

The literature search identified no on-going or impending research
projects pertaining to Looney Point Wetland and Little Sandy Bay Wetland.
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treatments are desi gned to maintain or enhance these concerns, and timber
harvesting within this area is conducted accordingly  Henry H. Webster,
Micnsgan Department of Ratura1 Resources, ~ersona1 conmunication!.



BEAVER ISLAND WETLAND COMPLEX  SOUTH!

PHYSIOGRAPHIC SETTING LM 046-050

The Beaver Island Wetland Complex  South! is comprised of Jordan River
Wetland, Point La Par Wetland, Beaver Island Interior Wetland, Kelly Point Area
Wetland, and French Bay Wetland. These wetlands are located on the southern
portion of Beaver Island in Charlevoix County, Michigan. All of the wetlands
are within the Pigeon River State Forest.

Beaver Island, with a surface area of 58 square miles, is the largest
island in Lake Michigan. The island features eight lakes and ponds with a total
surface area of 6.5 square miles  Hatt et al., 1948!. Beaver Island features
one area of high captured dunes, called "Mount Pisgah," located on the western
shoreline. The island's beaches range from broad to narrow and consist of sand,
and, in at least one place, bedrock  Hatt et al., I948!.

The distances of the wetlands in the Beaver Island Wetland Complex  South!
relative to the shoreline and to the community of St. James are given in Table
3-12.

Table 3-12. Location of Individual Wetlands in the Beaver Island
Wetland Complex  South!

Distance to
St. James Michi an

Distance to
shoreline feet

Jordan River Wetland lies on either side of the Jordan River, near the east
shoreline of Beaver Island. A series of coastal beach ridges parallels the
shoreline; the wetland occupies a narrow ravine within the ridges. A broad sand
beach lies lakeward from the wetland. Jordan River Wetland is a lower perennial
Riverine System and occupies a raised wooded site. Point La Par Wetland lies
landward of beach ri dges along the eastern shoreline of Beaver Island. A short,
unnamed perennial stream flows out of this wetland and into Lake Michigan.
Point La Par Wetland is a Palustrine System and occupies a raised, wooded site.

Beaver Island Interior Wetland occupies much of the southern interior
port~on of Beaver Island. The wetland generally lies to the east of Fox Lake
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Jordan River Wetland
Point La Par Wetland
Beaver Island Interior Wetland
Kelly Point Area Wetland
French Bay Wetland

900

800
500
300

adjacent

5.5 miles south
6.4 miles south
4.5 miles south

11.6 miles south
10.8 miles south



and to the north of Lake Geneserath. Several short perennial streams flow out
of this wetland, and areas of dead trees are located within the wetland. Beaver
Island Interior Wetland is a Palustrine System and occupies a raised, wooded
site. Kel'1y Point Area Wetland is located near the southernmost portion of
Beaver Island. The wetland lies behind a low �0 feet! bluff line. Kelley Point
Area Wetland is a Palustrine System and occupies a raised, wooded site.

French Bay Wetland lies to the south of French Bay, at the southwestern end
of Beaver Island. This wetland lies 1akeward of a steep bluff line. French Bay
Wetland is a Lacustrine System occupying a low, partially wooded site  U.S.G.S.
quadr angle map, Beaver I sl and, Ni chi gan, 1956; Indi ana Uni vers i ty,
Environmental Systems Application Center aerial reconnaissance, 1978;
Agricultural Stabilization and Conservation Service aerial photograph, 1973!.

Elevations within the Beaver Island Wetland Complex  South! range from 595
to 730 feet above sea 1evel, 15 to 150 feet above the approximate mean elevation
of Lake Michigan. The total relief and elevation of each of the wet1ands in the
wetland complex are indicated in Table 3-13.

Tab1e 3-13. Elevations and Total Relief of Individual Wetlands in
the Beaver Island Wetland Complex  South!

Minimum
elevati~n

feet

Maximum
elevation

 feet!

Total
rel i ef
 feet!

a
E'Ievations measured in feet above sea leve1; approximate mean elevation of

Lake Michigan is 580 feet above sea level

The surface of the island is gently rolling to low. Heaver Island Interior
Wetland extends into an area of low morainal hills. The rest of the wetlands in
the Heaver Island Wetland Complex  South! lie on a low lacustrine plain which
generally circles the island. Beaver Island is situated on the southwest-facing
slope of the Bois Blanc Formation Cuesta  Hough, 1958!.
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Jordan River Wetland
Point La Par 'Wetland
Beaver Island Interior Wetland
Kelly Point Area Wetland
French Bay Wetland

595
600
610
600
580

600
620
730
620
600

5
20

120
20
20



Sur f i ci al Geol o

The surficial geology of the five wetlands of the Beaver Island Wetland
Complex  South! is characterized by lake beds comprised mainly of sand. These
glaciolacustrine sediments consist of fine-grained products of glacial erosion
 Martin, 1957; Dorr and Eschman, 1970!.

Soils

There are three soil types found in the Beaver Island Wetland Complex
 South!: Tawas-Carbondale muck, Roscoenon sand, and Alpena, Kiva, and East Lake
soils. Table 3-14 identifies the soil type for the individual wetlands in this
complex.

Table 3-14. Soil Types for the Individual Wetland~ in Beaver
Island Wetland Complex  South!

Soi

Jordan River Wetland
Point La Par Wetland
Heaver Island Interior Wetland

Tawas-Carbondale muck
Roscommon sand
R os common sand, and T awas-

Carbondale muck
Tawas-Carbondale muck
Alpena, Kiva, and East Lake

Kelly Point Area Wetland
French Bay Wetland

Alfred and Hyde, 1974

~Hidr o 1 oi~

A tributary of the Jordan River flows north through Jordan River Wetland.
This tributary originates in the wetland and flows to Lake Michigan. A short,
unnamed perennial creek originates near the center of Point La Par Wetland and
flows into Lake Michigan. The Jordan River begins in the northern part of
Beaver !sland Interior Wetland. Two short, unnamed perennial streams flow east
from Beaver Island Interior Wetland to Lake Michigan, in addition to several
small, unnamed streams which enter the wetland from the west. There are no
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Roscommon sand has a surface layer of black sand underlain with brown and
grayish-brown sand. This poorly drained soil has a high content of organic
matter, low natural fertility, and slow to ponded surface runoff. Alpena, Kiva,
and East Lake soils are undifferentiated because there is little value in
separating them. The surface layer of this group ranges from gravelly sand loam
to gravelly sand; these soils are generally found on beach ridges, terr aces, and
sand plains. Tawas-Carbondale muck has a surface 1ayer of black muck underlain
by either peat or brownish-gray sand. These organic soils have low natural
fertility and s1ow to ponded surface runoff. Tawas-Carbondale muck is generally
found in broad depressional areas or plains  Alfred and Hyde, 1974!.



streams flowing through Kelly Point Area Wetland and French Bay Wetland
 U.S.G.S. quadrangle map, Beaver Island, Michigan, 1956!.

The literature search provided na site-specific data pertaining to water
level 1nfluences, groundwater drainage patterns and runoff, water qual1ty,
depth, or seasonal changes in the wet1ands of the Beaver Island Wetland Complex
 South!.

Cl imate

The closest weather station providing climatic data for the five wetlands
compr1sing Beaver Island Wetland  South! is located in St. James-Beaver Island,
Michigan. In 1975, the average monthly temperature was 44e3 F, the average
daily low for January was 19.5 F and the average daily high in July was 78.0 F.
The average annual precip1tati on is 29.23 inches, with a mean monthly
precipitat1on of 2e62 inches in January and 1.77 inches in July based on the
normal period from 1941-1970. The grping 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 !.

No natural special features are found in the v1cinity of the Heaver Island
Wetland Complex  South!  U.S.G.S. quadrangle map, Beaver Island, Michigan,
1956; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978; Agricultural Stabilization and Conservation Service,
aerial photograph, 1973!.

BIOTIC SETTING LM 046-050

The literature search yielded no site-specific 1nformation pertaining to
major species composition and distribution, density and productivity, or
relationship to water leve1s of the vegetation of the Beaver Island Wetland
Complex  South!.

Fish

Species found in Fox Lake, with1n Heaver Island Inter1or Wetland, have
included smallmouth bass  Micro terus dolom1eu1!, black crappie  Pomoxis

gal ~L i I. 11 p
been successful 1n the lake and support a satisfactory sport fishery. Spawning
occurs in shallow waters of the lake. Forage minnows are scarce, and black
crappie and perch probably feed heavily on their own young and those of
bluegill. Several other lakes on the island have been investigated, although
none are associated w1th the other four wetlands of this complex. However,
largemouth bass  Micro terus salmoides!, rock bass  Amblo lites ru estris!,
bluntnose minnow  Pime ha es no~tates, black bullhead Icta urus me as, brown
bullhead  Ictalurus nebu onus, pumpkinseed  ~ke anfs ~~ibbosus, northern pike
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 Esox lucius!, and banded ki! lifish  Eundo!us ~dig hanus! have also been found in
other interior waters on Beaver Island, in addition to the three species found
in Fox Lake, and may occur in any of the five wetlands of this complex  Crowe,
1943! . However, a search of the literature provi ded no site-specif ic
information pertaining to major species, spec1es co~position, spawning and
hatching areas, seasonal locations and abundance, recreational and commercial
L se, or food sources of the f1sh populations in Jordan River Wetland, Po~nt La
Par Creek Wetland, Kelly Point Area Wetland, or French Bay Area Wetl and, or to
commercial use or food sources of the fish populat1ons in Beaver Island Interior
Wetl and.

Invertebrates

Drew �967! provides information on the spider fauna of Beaver Island. Two
orb-web weavers,  Custala anatera!,  Pach natha kuratai!, a wolf spider
 Pardosa medica!, a crab scapier  ~kstvcus ~ee ansi, and a jumping spider
t~idi l. 11 11 hhhl« 1 1 d. 1
species occur in the ive wetlands compr1sing the Beaver Island Wetland Complex
 South!.

The literature search provided no site-specific data pertain1ng to other
species, seasonal d1stribution and abundance, density and productiv1ty, life
histor1es, major food sources, or relationsh1p to water levels of the
invertebrates present in the five wetlands.

Am hib1ans and Re tiles

General historical information on the amph1bi ans and reptiles of Beaver
Island was provided by Hatt et al. �948!. The documented species appear in
Tabl e 3-15.

Table 3-15. Amphibians and Reptiles Occurring in Beaver Island a

Hatt et al. �948!

Appendices C-3 and C-4 contain general information on the amphibians and
reptiles of Lake Section 3, but care should be exercised in the 1nterpretation
of the relevance of this information to the Beaver Island Wetland Complex
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centr al newt
red-backed salamander
American toad
gray treefr og
northern spring peeper
bu l l f rog
green frog
northern leopard frog

snapping turtle
midland painted turtle
northern ringneck snake
eastern milk snake
northern water snake
northern ribbon snake
eastern garter snake
wood frog



 South!. The literature search yielded no site-specific information pertaining
to major species, seasonal distribution and abundance, density, recreational
and comoerci al use, life histories, major food sources, or r elationship to water
levels of the reptiles and amphibi ans in this wetland complex.

Avif auna

Historical information on the birds of Beaver Island is found in Hatt et
al. �948!, who recorded 139 species, more than half of which would be expected
to have some association with wetlands. Hatt et al. list 30 species as nesting
or suspected of' nesting on Heaver Island. An annotated list of the birds of the
island based on Hatt et al. �948! appears in Table 3-16. Wood �951! added the
common loon  Gavia itiner! and great blue heron  Ardea herodias! to the list of
! ! d ~umn!97!! d !. « !~i !B
leti i ss!.

Beaver Island provides fair habitat for a variety of waterfowl  Ozoga,
1963!. Black ducks  Anas rubri es!, mallards  A. lat rh nchos!, blue-winged
teal  A. di scors!, ring-necke ducks  A ~th ~a co ari s, common gol deneye
 ~guce hola~can u a!, and red-hreasted mer gansers~~er us serrator! are known
to occur on easer Island. One important route of hawk m!grat!on is from the
Leelanau Peninsula to the Beaver and Fox Isl and group to Waugoshance Point and
then across the Straits of Nackinac; this route is followed during both spring
and fall  Ozoga, 1963!,

Ruffed grouse were introduced to Beaver Island during the 1940's; at times,
the population has been very large, as in 1954  Ozoga, 1963! . According to
Ozoga, the population density in general remains higher than that of the Upper
Peninsula. Ozoga found that ruffed grouse and ducks constitute part of the diet
of coyotes on Beaver Island, but that the majority of this food is obtained as
carrion. He concluded that coyotes do not materially influence the island's
ruffed grouse population. Ozoga regarded songbirds as supplemental in the
coyote diet.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, reer eational and conmercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing the Beaver Island Wetland Complex  South!.

Na!!mal s

Mammalian species which may utilize the five wetlands of the Beaver Island
Wetland Complex  South! are listed in Appendix E-2.

The information from general sutdies and surveys of Beaver Island
discussed for the Beaver Island Wetland Complex  North! may also be useful in
characterizing the five wetlands of the Beaver Island Wetland Complex  South!.
However, the literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density and productivity, recreational and
cormercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting these wetlands.
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Table 3i6 . Birds Recorded on Beaver Islanda

aHatt et al. �948!
bNesting record
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co+non loon
Holboell's grebe
horned grebe
double- crested cormorant
great blue heron
least bittern
American bittern
mal 1 ard
black duck
pintail
blue-winged teal
wood duck
redhead
ring-necked duck
canvasback
lesser scaup
comon goldeneye
oldsquaw
cowmen merganser
goshawk
sharp-shinned hawk
Cooper's hawk
red-tailed hawk
red-should~red hawk
bald eagle
marsh hawk

osprey
Ameri can kestrel
ring-necked pheasant
Virginia rail
sora

piping plover
killdeer
American woodcock
conmon snipe
spotted sandpiper

solitary sandpiper
greater yellowlegs
lesser yellowlegs
least sandpiper
herring gull
r ing-billed gull
coriron tern
Caspian tern
black billed cuckpo
belted kingfishero
conan flickerb
pileated woodpecker
downy woodpecker
yellow-bellied flycatcher
willow flycatcher
olive-sided flycatcher
tree swallow
bank swallow
barn swallowb
cliff swallowb
purple martinb
winter wren
short-billed marsh wren
veery
starlingb
Nashville warbler
yellow warbler
magnolia warbler
mourning warbler
comren yellowthroat
red-winged blackbird
rusty blackbird
purple finchb
white-throated sparrow
swamp sparrow



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; Michigan
Endangered and Threatened Species Program 1976! were documented specifically in
the Beaver Island Wetland Complex  South! by the literature search. However, an
historical nesti ng record of the now endangered bald eagle {'Hali aeetus

	!d ll dpp 1 «.!ltdd!.
c e t e occurrence of the double crested cormorant  Phal acrocorax auritus!,
tp   ' t  9 11 11!. -rdd ! n%T
lineatus!, the marsh haw !deus c aneus, the osprey  Pandion ha'liaetus!,an  
the piping plover  Charadriu~sme o us, now threatened in ! !ch!gan. natn et al.
also documented the occurrence~a the rare common loon  Bavia imser!, the sharp-
shinned hawk  Acci iter striatus!, and the Caspian tern  Sterna ~cas ia!. kelley
�974! documen e e~nes ing of the rare American In'!ttern  Botaurus

9 11 d.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.

CULTURAL SETTING LM 046-050

The Beaver Island Wetland Complex  South!is located in the island township
of Planine. PIanine Township contained only 55 persons in 1915 and had shown no
population growth since 1970  U.S. Bureau of the Census, 1917!. Located at the
north end of the island is the community of St. James in St. James Township. St.
James Township had a total population of 255 persons in 1975 and had shown a 44K
growth rate between 1910 and 1975  U.S. Bureau of the Census, 1977!. No long-
range population estimates are avaiiable for Beaver Island.

Land Use and Ownershi

Land use within the five wetlands of the Beaver Island Wetland Complex
 South! is rural open space, with occasional residences in the inter~or of the
island and shoreline residences around the periphery of the island. Access
roads lie lakeward of all of the wetlands in the Beaver Island Wetland Complex
 South!. Orchards are 1ocated next to Beaver Island Interior Wetland, and a
lighthouse is near Ke11y Point Ar ea Wetland  U.S.G.S. quadrangle map, Beaver
Island, Michigan, 1956; Indiana University, Environmental Systems Application
Center aerial reconnaissance, 1978; Agricultura1 Stabi1ization and Conservation
Service aerial photograph, 1973!. The southern portion of Beaver Island
comprises the Pigeon River State Forest. Most of this area is under state
ownership. Areas of pri vate i nholdings, however, are present in the Beaver
Island Wetland Complex  South!. All of the wetlands are under mixed  state-
private! ownership, except French Bay Wetland which is under mixed  federal-
state-pri vate! owners'rip  Rockford Map Publishers, Inc., 1976! .
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Development pressures for these wetlands can be viewed as low to moderate,
owing to exten s i ve state and federal owners hi p. Heaver Island has b een
nominated as an "area of particular concern" under Michigan's Coastal Zone
Management Program  Northwest Michigan Regional Planning Commission, 1977!.

Recreation

The Beaver Island Wetland Complex  South! lies within the Pigeon River
State Forest. Although there are no known areas specifically designated for
recreational use in or near the wet'Iands, all Michigan state forest lands are
open for camping unless otherwise posted. Hunting and fishing are also major
uses of state forest lands  Henry H. Webster, Michigan Department of Natural
Resources, isersona! cosmunication!.

Mineral Ener and Forest Resources

No site-specific information was located through the literature search
pertaining to the nature and distribution of mineral resources in the Beaver
Island Wetland Complex  South! or to any operations exploiting those resources.
There are no known oil, gas, or coal resources on Beaver Island  Michigan
Geological Survey 1977; Smith,1915!.

The wetlands of the Beaver Island Wetland Complex  South! are wooded and
lie in the Pigeon River State Forest  Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!. State for est lands in the
coastal area are within a "water influence zone," in which water quality, water
use, and aesthetic surroundings are the principal management concerns. Cover
treatments are designed to maintain or enhance these concerns, and timber
harvesting within this area is conducted accordingly  Henry H. Webster,
Michigan Depart tment of Natural Resources, personal communication! .

Public Utilities and Facilities

There are no public utilities within 0.5 mile of the five wetlands of the
Beaver Island Wetland Complex  South!  U.S.G.S. quadrangle map, Beaver Isl and,
Michigan, 1956! ~

Pollution Sources

There are no NPDES permit holders adjacent to the fi ve wetlands of the
Heaver Island Wetland Complex  South!  Michigan Water guality Division, 1978!.
No site-specific information was located through the literature search
pertaining to non-point sources of pollution.

Historical and Archaeolo ical Features

Beaver Island Lighthouse is located near Kelly Point Area Wetland. The
brick lighthouse tower was built in 1851 and is listed in the state historical
register  Peebles and Black, 1976!. Several archaeological sites are present in
the vicinity of the Beaver Island Wetland Complex. Site 20-CX-16, located near
Kelly Point Area Wetland, and site 20-CX-46, near Beaver Island Interior
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Wetland, are both habitations of an unknown culture and date  Peebles and Black,
1976! .

RESEARCH PROJECTS LM 046-050
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The literature search identified no on-going or impending research
projects pertaining to the five wetlands of the Beaver Island Wetland Complex
 South!.



HIGH ISLAND WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 051-057

High Island Wetlands ¹1 and ¹2 are located approximately 0.2 mile from the
Lake Michigan shoreline, whi1e High Island Wetlands ¹3-¹7 are adjacent to the
shoreline. High Island Wetland ¹1 is situated near the northeastern end of the
island, at the base of a long, parti ally vegetated sand and gravel bar extending
into the lake towards Beaver Island. High Island Wetland ¹1 is a Palustrine
System and occupies a raised, wooded site. High Island Wetlands ¹2 and ¹3 are
located on the eastern shoreline of the island, where the beachline is low and
rocky. Both of these wetlands are Palustrine Systems and occupy raised, wooded
sites. High Island Wetlands ¹4 and ¹5 are located at the southern end of the
island, and a small pond lies to the east of High Island Wetland ¹4. Both
wetlands are Lacustrine Systems occupying low, wooded sites. High Island
Wetlands ¹6 and ¹7 are located at the northwestern end of High Island, along a
rocky shoreline which has several small sandb~rs. An area of wooded dunes and
blowouts lies to the south of these wetlands. High Island Wet1ands ¹6 and ¹7
are located at the northwestern end of High Island, along a rocky shoreline
which has several small sandbars. An area of wooded dunes and blowouts lies to
the south of these wetlands. High Island Wetlands ¹6 and ¹7 are Lacustrine
Systems and occupy low, parti ally wooded sites  U.S.G.S. quadrangle map, Beaver
Island, Michigan, 1956; Agricultural Stabilization and Conservation Service
aerial photograph, 1973; Indiana University, Environmental Systems Application
Center aerial reconnaissance, 1978!.

Elevations within the High Island Wetland Complex range from 580 to 606
feet above sea level  lake level to 26 feet above the approximate mean elevation
of Lake Michigan!. The elevation and total relief of the individua1 wetlands in
the wetland complex are presented in Table 3-17.
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The High Island Wetland Complex, comprised of High Island Wetlands ¹1-¹7,
is located on High Island  a member of the Beaver Island Group! in Charlevoix
County, Mi chi gan. The wester n shorel ine of Hi gh I s 1 and has dunes and a
bluff line that is subject to wave erosion. The eastern shoreline is low, and a
crescent-shaped natural harbor  High Island Bay! lies at the island's
northeastern corner. Hardwood forest covers much of High Island  Hatt et al.,
1948!. The island is included in the Pigeon River State Forest.



Table 3-17. Elevations and Total Relief of Individual Wetlands in the
High Island Wetland Complex

Total
relief

Minimum

elevation
Max imum

e]evati~n
 feet!

a
Elevations measured in feet above sea ]eve'I; approximate mean elevation of

Lake Michigan is 580 feet above sea level

The coastal wetlands on High Island lie on a low lacustrine plain which
generally circles the island; the island interior is a low morainal plateau.
High Island is situated on the southwest-facing slope of the Bois Blanc
F ormati on C uesta  Hough, 1958! .

Surficial Geolo

The surficia] geology of High Island Wetlands ¹1-¹7 is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

Soi1s

There are four soil types found in the High Island Wetland Complex: Deer
Park-Dune land; A]pena, Kiva, and East Lake Soils; Roscommon sand; and Lake
beach. Table 3-18 identifies the soil type for the individual wetlands in the
wetland complex.
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Hi gh Is] and Wetland ¹1
Hi gh Island Wetl and ¹2
High Island Wetland ¹3
High Island Wetland ¹4
High Island Wetland ¹5
High Is1and Wetland ¹6
High Island Wetland ¹7

593
604
580
580
580
580
580

596
606
595
590
590
590
585

3

2
15
10
10

10 5



Table 3-18. Soil Types for the Individual Wetland~ in
High Island Wetland Complex

01

Alfred and Hyde, 1974

Deer Park-Dune land soils consist mainly of sand and are generally found on
beach ridges and dunes near the Lake Michigan shore. This soil type also
inc'iudes areas of poorly drained soils found 1n swales. Alpena, Kiva, and East
Lake soils are not differentiated because there is little value 1n separating
them. The surface layer of this group ranges from gravelly sandy loam to
gravelly sand. Alpena, Kiva, and East Lake soils are generally found on beach
ridges, terraces, and sandy plains. Lake beach consists mainly of sand and
gravel; wave action from Lake Michigan has prevented the formation of a distinct
prof~le in th1s soil type. Roscommon sand has a surface layer of black sand
underlain with brown and gray1sh-brown sand. This soil is poorly drained has a
high organic matter content, low natural fertility, and slow to ponded surface
rurioff  Alfred and Hyde, 1974!.

There are no streams flowing through High Island Wetlands «1-«7. High
Island Wetlands «3-«7 are adjacent to Lake Michigan  U.S.G.S. quadrang1e map,
Beaver Island, Michigan, 1956!. The literature search provided no site-
specific data pertain1ng to water level influences, groundwater drainage
patterns and runoff, water quality, depth or seasonal changes in High Island
Wetlands 81-«7.

Climate

The closest weather station prov1ding climatic data for High Island
Wetland «1-«7 is located 1n St. Jam'-Beaver Island, Michigan. In 1975, the
average monthly temperature was 44.3 F, the average dewily 1ow for January was
19 .5 F and the average daily h1gh in July was 78 .0 F, The average annua1
prec1pitation is 29.23 inches, with a mean monthly precipitation of 2.62 inches
1n January and 1.77 inches 1n July based on the normal period from 1941-1970.
Tne growing season is approximately seven months long, with the 1ast killing
frost �8 F! in 1975 occurring on April 22 and the f1rst k1lling frost on
November 14  National Oceanic and Atmospher1c Administration, 1975!.
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High Island Wetland «1
Hi gh Is 1 and Wet 1 and«2
High Island Wetland «3
High Island Wetland «4
High Island Wetland «5
High Island Wetland «6
High Island Wetland «7

Deer Park-Dune land
Alpena, Kiva, East Lake soils
Roscooeon sand
Roscommon sand
Lake beach
Lake beach
Lake beach



S ecial Features

No natural special features are found in the vicinity of H1gh Island
Wetlands ¹2 and ¹7  U.S.G.S. quadrangle map, Beaver Island, Michigan, 1956;
Agr1cultural Stabilization and Conservation Ser vice aerial photograph, 1973;
Indi ana Uni vers i ty, Env1ronmental Systems Appl i cati on Center aeri al
reconnaissance, 1978!.

BIOTIC SETTING LM 051-057

Fish

A search of the liter ature provided no site-specific information
pertaining to major species, species composition, spawni~g arid hatch1ng areas,
seasonal locations and abundance, 11fe histories, recreational and commercial
use, or food sources of the fish populations in High Island Wetlands ¹1-¹7.

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
High Island Wetlands ¹1-¹7.

Re tiles and Am hibians

Hatt et al . �948! provided general historical 1 nformati on on the
amphibians and reptiles of the islands of eastern Lake Michigan. However,
adequate collecting was not done on High Island. The only species for which
definite records exist are the American toad  Bufo americanus!, midland painted

Ift g' t ~it I, «1
d 9 |~ti . it!i

Appendices C-3 and C-4 conta1n general informat1on on the amphibians and
reptiles of Lake Section 3, but care should be exercised in the interpretation
of the relevance of this informat1on to High Island Wetlands ¹1-¹7.

The 11terature 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 relationsh1p to water
levels of the reptiles and amphibi ans i n these wetlands.

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relat1onship to water levels of the vegetation of High Island Wetlands ¹1-¹7.



Avif auna

Historical 1nformat1on on the avifauna of' the islands in eastern Lake
Michigan is provided in Hatt et al. �948!. No collecting was done on H1gh
Island during the 1937-1944 exped1tions, However, nesting records are included
for the comson tern  Sterna hi! undo! and Caspian tern  S. ~cas la!.

Schar f et al.  ].977! studied High Island in their sur vey of colonial
nesting b1rd sites. In 1976, there were four active herring gull nests  Larus

33! tg-11 g»!.!, ll t
d t«l t. 8: 1 ~ if dtff1

due to predation by coyotes  Canis iatrans! and red foxes  ~vul es vul es].
Productivity of ring-billed gu'lis was termete fair in  976. A number o common
tern chicks capable of flight were observed, but predation was severe and
considerable renesting had taken place. There was no evidence of can1d
predation in 1974m However, in 1975, productivity was essentially halted for
all species, and canid predation was either d1rectly or indirectly responsible.
It was reported that chicks were being killed as soon as they hatched in 1975.
The level of predation in 1976 appeared to be lower than the 1975 level.

The l1terature search prov1ded no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and corrm!ercial use,
health, life histories, relationship to water levels, or major food sources of
the bi rds utilizing the seven wetlands of the High Island Wetland Complex.

Mamnal s

Snowshoe hare  Le us americanus! may utilize the seven wetlands of the High
dlf 1 2 1 ~128!.

The literature search provided no other site-specific data pertain1ng to
major species, seaSOnal distr ibutioli and abundanCe, denSity and productivity,
recreational and commercial use, life histor1es, food sources, or relationship
to water levels of the mammals inhabiting these wetlands.

Endan ered S ecies

No plants or animals appearing on the federal or state lists or endangered
or threatened species  U.S. Fish and Wildlife Service, 1977; Iii chi gan
Endangered and Threatened Species Program, 1976! were documented in the High
Island Wetland Complex by the literature search. However, the Caspian tern,
which is rare 1n 'Michigan, is known to breed on High Island  Scharf et al.,
1977!.

Health

The available information is not sufficient to allow an evaluation of the

environmental quality of these wetlands.
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High Island is thought to be uninhabited at the present time, although
there may be some seasonal habitation.

Land Use and Ownershi

Land use within High Island Wetlands ¹1-¹7 and the rest of the island is
rural open space. Foot trails are located near High Island Wetlands ¹2 and ¹7
 U.S.G.S. quadrangle map, Beaver Island, Michigan, 1956; Agricultural
Stabilization and Conservation Service aeria1 photograph, 1973; !ndiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!. The island is under state ownership  Rockford Map Publishers, Ic.,
1976!, and development pressures i n the wetlands are likely to be minimal,
especially since High Island has been nomi nated as an "Area of Particular
Concern" under Michigan's Coastal Zone Management Programs  Northwest Michigan
Regional Planning and Development Commission, ].977!, Should the nomination be
approved, the island will be afforded further protection from development,

Reer cation

High Island Bay Wetiands ¹1-¹7 lie within the Pigeon River State Forest.
Although there are no known areas speci ically designated for recreational use
in or near the wetlands, all Michigan state forest lands are open for camping
unless otherwise posted. Hunting and fishing are al so major uses of state
forest lands  Henry H. Webster, Michigan Department of Natural Resources,
personal communication!.

Mineral Ener and Forest Resources

No site-specific information was located through the literature search
pertaining to the nature and distribution of the mineral resources in High
Island Wetlands ¹1-¹7, or to any operations exploiting those resources. There
are no oil, gas, or coal deposits on High Island  Michigan Geological Survey,
1977; Smith, 1915!.

High Island Wetlands ¹1-¹5 are wooded and High Island Wetlands ¹6 and ¹7
are par ti ally wooded  Indi ana University, Environmental Systems Appl icati on
Center aerial r econnaissance, 1978!. Given the size of the island as well as
its ownership by the state, it is unlikely that cormercial production of timber
occurs in any of the wetlands.
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>ublic Utilities and Facilities

There are no public utilities within 0.5 mile of High Island Wetlands $1-g7
 U.S.G.S. quadrangl e map, Heaver Is 1 and, Mi chi gan, 1956! .

Pollution Sources

There are no NPOES permit holders adjacent to High Island Wetlands tl-47
 Michigan Water guality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po l 1 ut i on.

Historical and Archaeolo ical Features

RESEARCH PROSPECTS LM 051-057

The literature search identified no on-going or impending research
projects pertaining to High Island Wetlands $1-$7.
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No known historical sites exist within 500 feet of High Island Wetlands
41-f7  Peebles and Black, 1976!. However, the Michiga i Coastal 7one Inventory
indicates that one archaeological site �0-CX-10, a habitation of unknown
culture and date! is present in the vicinity of High Island Wetland P2  Peebles
and Black, 1976 !. Further information regarding the field research and exact
location of this site can be obtained from the Michigan History Divis~on.



HOG ISLAND WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 058-068

The Hog Island Wetland Complex, comprised of Hog Island Wetlands ¹l-¹11, is
located on Hog Island  a member of the Beaver Isl and Group! in Charlevoix
County, Michigan. Hatt et al. �948! describe Hog Island as mostly low and wet,
with thick forests of black ash. The island features broad, flat shores on the
west, with many long ridges of rock and boulders extending from the northwest to
the southeast. The distances of the wetlands in the Hog Island Wetland Complex
relative to the lakeshore are indicated in Table 3-19.

Table 3-19. Distance to Lakeshore of Hog Island Wetlands ¹1-¹11

distance to akeshore eet

Hog Island Wetland ¹l is located on the east side of the island. It lies in
a shallow depressi on located at the head of a small bay, and a tombolo lies to
the north. Hog Island Wetland ¹1 is a Palustrine System and occupies a low,
wooded site. Hog Island Wetland ¹2 is located on the eastern shoreline of the
island on a small headland. A pond lies a short distance inland from this
wetland. Hog Island Wetland ¹2 is a Palustrine System and occupies a low,
wooded site. Hog Island Wetland ¹3 lies at the southeastern end of the island;
it is a Palustrine System occupying a raised, wooded site. Hog Island Wetlands
¹4-¹6 are at the southern end of the island. Several small sandbars lie along
the shoreline near these wetlands, and Grape Island lies offshore from Hog
island Wetland ¹6. Hog Island Wetlands ¹4-¹6 are Lacustrine Systems and occupy
low, partially wooded sites. Hog Island ¹7 lies inland from Hog Island Wetland

A small pond is located near the center of this Palustrine wetland, which
occupies a raised, parti ally wooded site.

-225-

Hog Island Wetland ¹1
Hog island Wetland ¹2
H09 I s1 and Wet 1 and ¹3
Hog Island Wetland ¹4
Hog Island Wetland ¹5
Hog Island Wetland ¹6
Hog Island Wetland ¹7
Hog Island Wetland ¹8
Hog Island Wetland ¹9
Hog Island Wetland ¹10
Hog Island Wetland ¹11

150
200
400
300
150

adjacent
1.5 miles

adjacent
300

adjacent
400



Hog Island Wetlands ¹8-¹10 lie on the west side of the island. A series of
sandbars and smal 1 embayments 1 ine the shor el ine in the vi clni ty of the
wetlands. Hog Island Wetlands ¹8-¹10 are Lacustr ine Systems and occupy low,
oartially wooded sites. Hog Island Wetland ¹11 lies near the head of Fisherman
Bay on the northwestern end of Hog Island. It is a Palustr ine System and
occupies a raised, partially wooded site  U.S,G.S. quadrangle map, Hog Island,
Mi chi gan, 1955; Agri cul tura 1 Conser vati on and S tab i 1 i zatl on Ser v i ce aer i al
photograph, 1973; Indiana University, Environjiietital Systems Application Center
aerial r econn a 1 s s ance, 1978 ! .

Elevations within Hog Island Wetland complex range from 580 to 597 feet
above sea level  lake level to 17 feet above the approximate mean elevation of
Lake Michigan!. The elevation and total relief of the individual wetlands in
the Hog Island Wetland Complex are presented in Table 3-20.

Hog Island as a whole is a low lacustrine plain with little relief. This
plain is situated on the southwest-facing slope of the Bois Blanc Formation
cuesta  Hough, 1958!.

Surficial Geolo

The surfi cial geology of Hog Island Wetlands ¹I-¹11 is character ized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion  Martin, 1957; Dorr and Eschman,
1970!.

So~is

There are three soil types found in Hog Island Wetlands ¹1-¹11: Alpena,
Kiva, and East Lake soils in Wetl and ¹9; Lake beach in ¹8 and ¹10; and Tawas-
Carbondale muck in wetlands ¹1-¹7 and ¹ll. Tawas-Carbondale muck has a surface
layer of bl ack muck underlain by either peat or br ownish-gray sand. This
organic soil has low natural fertility and slow to ponded surface runoff, and is
generally found in broad depressional areas or plains. Lake beaches consist
mainly of sand and gravel. Wave action from Lake Michigan has prevented the
formation of a distinct profile in this soil type. Alpena, Kiva, and East Lake
soils are undifferentiated because there is little value in separating them.
The surface layer of this group ranges from gravelly sand loam to gr avelly sand.
Alpena, Kiva, and East Lake soils are generally found on beach ridges, terraces,
and sandy plains  Alfred and Hyde, 1974!.

There are no streams flowing through any of the wetlands in the Hog Island
Wetland Complex, but Hog Island Wetlands ¹6, ¹8, and ¹10 are adjacent to Lake
Michigan. Hog Island Wetlands ¹2, ¹4, ¹5, and ¹6 have small areas of open water
in them  U.S.G.S. quadrangle map, Hog Island, Michigan, 1955!.
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Table 3-'20. Elevations and Total Relief of Individual Wetlands
in the Hog Island Wetland Complex

inimum
elevation feet

Maximum Tata
elevation feet relief feet!Wetland

Hog Island
Wetland ¹1

Hog Island
Wetland ¹2

Hog Island
Wetland ¹3

Hog Island
Wetland ¹4

Hog Island
Wetland ¹5

Hog Island
Wetland ¹6

Hog Island
Wetland ¹7

Hog Island
Wetland ¹8

Hog Island
Wetland ¹9

Hog Island
Wetland ¹10

Hog Is1and
Wetland ¹1 1

585 590

585 590

595593

590

585 590

585 590

596594

10580 590

585 590

590 10

594 597
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Elevations measured in feet above sea level; approximate mean elevation of
Lake Michigan is 580 feet above sea level.



The literature search p~ovided no site-specific data pertaining to water
level influences, groun;iwater drainage oatterns and runoff, water quality,
depth, or seasonal changes in Hog Island Wetlands ¹1-¹11.

Climate

The closest weather station providing climat1c data for Hog Island
Wetlands ¹I-¹Il 1s located in St. Joys-Beaver Island, Michigan. In 1975, the
average monthly temperature was 44.3 F, the average dewily low for January was
19.5 F and the average daily high in July was 78.0 F. The average annual
pr ecipitation is 29.23 inches, with a mean monthly precipitation of 2.62 inches
in January and I.77 inches 1n July based on the normal period from l941-1970.
The growigg season is approx1mately 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 Atmospher ic Administration, 1975!.

Several sand and gravel bars and small islands lie along the Hog Island
shoreline  U.S.G.S. quadrangle map, Hog Island, Michigan, l955; Agricultural
Stab111 zati on and Conservati on Service acr i a't photograph, 1973; Indi ana
University, Environmental Systems Application Center aer1al reconnaissance,
1978!.

LM 058-068BIOTIC SETTING

Fish

A search of the literature provided no site-specific information
perta1ning to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, 11fe histories, recreational and comnercial
use, or food sources of the fish populations in Hog Island Wetlands ¹1-¹ll.

Invertebrates

The literature search produced no site-specific data pertaining ta species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Hog Island Wetlands ¹1-¹ll.

Re tiles and Am hibians

Appendices C-3 and C-4 contain general information on the amph1b1ans and
reptiles of Lake Section 3, but care should be exercised in the interpretation
of the relevance of this information to Hog Island Wetlands ¹1-¹ll.
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The literature search yielded no site-specific information pertaining to
major species composition and distribution, dens1ty and productivity, or
relationship to water levels of the vegetation of High Island Wetlands ¹1-¹11.



Avifauna

Hog Island was not studied extensively by Hatt et al. �948! during their
1937-1944 expeditions. However, they provide a defiiiite record of occurrence
for the great blue heron  Ardea herodias!, common crow  Corvus brach rh nchos!,
black-throated green warn ar !Dencerosca vireos!, and the Amer~can re start
!~Seto ha a rntici11a! on Hog Island.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productiviity, recreational and commercial use,
health, life histories, relationship to water 1evels, or major food sources of
the birds utilizing Hog Island Wetlands ¹1-¹11.

IMaoma1 s

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreationa1 and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting the 11 wetlands comprising the Hog
Is1and 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Hog
Island 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 058-068

Hog Island appears to be uninhabited at the present time.

Land Use and Ownership

Land use on Hog Island is rural open space  Agricultural Stabilization and
Conservation Service aerial p'ho .digraph, 1973!. The island is part of the Heaver
Island State Game Area, and except for a small area on the western shore between
Baltimore 3ay and Fisherman Bay, it is under stat. and , ederal ownership
 Rockford Map Publishers, Inc., 1976!. Hog Island Wetlands %1, ¹2, ¹4-¹7, ¹9
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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
leve1 s of the reptiles and amphibi ans in these wetlands� .



and ¹10 are state-owned; Hog Island Wetlands ¹3, ¹8, and ¹11 are under mixed
state and feder al ownership.

Devel~!pmental pressures on Hog Island-Wetlands ¹1-¹11 are likely to be
m1n1ma1, es pec i a 1 1 y si nce Hog I s 1 and has been nominated as an " area of
particular concern" under Michigan's Coastal 2one Management Program  Northwest
Michigan Regional Planning and Development Commission, 1977!. Should the
nomination be approved, the island will be afforded further protection from
development.

Reer cation

Hog Island Wetlands ¹l-¹ll lie within the Beaver Island State Game Area.
No specific information was located through the literature search pertaining to
the recreat1onal opportunit1es of the area.

Mineral Ener and Forest Resources

No site-specific information was located through the literature search
pertaining to the nature and distribut1on of min ral resources 1n Hog Island
Wetlands ¹1-¹ll, or to any operations exploiting those r esources. There are no
oil, gas, or coal depos1ts on Hog Island  flichigan Geological Survey, 1977;
Smit'n, 1915!.

Hog Island Wetlands $1-¹3 are wooded and Hog Island Wetlands ¹4-¹ll are
partially wooded  Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!. Given the size of Hog Island as well as its
gover iment ownership, it is unlikely that conmerci al pr oduction of timber
occurs in Hog Island Wetlands ¹1-¹11.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Hog Island Wetlands ¹1-¹ll
 U.S.G.S. quadrangle map, Hog Island, Michigan, 1955!.

P il lution Sources

There are no NPDES permit holders adjacent to Hog Island Wetlands ¹1-¹ll
 Mi "higan Water Quality Division, 1978!. No site-specific information was
located thr ou gh the 1 i te r at ure search per t a in i ng to non-point sources of
po 1 1 u t1on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Hog Island Wetlands
¹1-¹ll  Peebles and Black, 1976!. However, the Michigan Coastal 2one Inventory
indicates that one archaeological site �0-CX-15, a habitation of unknown
culture and date! is p - sent near Hog !sland Wetland ¹1  Peebles and Black,
1976!. Further information regard1ng the field research and location of this
site can be obtai ned from the Michigan History Division.
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The literature search identified no on-going or impending research
projects pertaining to Hog Island Wet'lands ¹1-¹11.



GARDEN ISLAND WETLAND COMPLEX

PHYS IOGRAPHI C SETTING LM 069-073

The Gar den Isl and Wetland Complex, comprised of Garden Island Wetl ands
$1-43, Jensen Harbor Wetland, and Northcutt Bay Wetland, is located on Garden
Island  a member of the Beaver Island Group! 1n Charlevoix County, M1chigan.
The island is largely forest-covered and features several small ponds. Garden
Island is part of the Pigeon River State Forest.

Elevations in the Garden Island Wetland Complex range from 580 to 610 feet
above sea level  lake level to 35 feet above the approximate mean elevation of
Lake Michigan!. The elevation and total relief of the individual wetlands in
the wetland complex are presented in Table 3-21.
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Garden Island Wetlands $1 and P3 lie 400 feet from the lakeshore. Garden
Island Wetland $2 lies 0.7 m1le from the lakeshore, while Jensen Harbor Wetland
and Northcutt Bay Wetland are adjacent to the shoreline. Garden Island Wetlands
f1-$3 are located at the northern end of the island. These Palustrine wetlands
lie on a gentle slope and occupy raised, partially wooded sites. Jensen Harbor
Wetland lies at the head of Jensen Harbor, wh1ch is located on the eastern
shoreline of Garden Island. Small ponds are contiguous with this wetland, and
the beach here is very broad. Offshore depths are shallow, and it is likely
that fluctuations in the level of Lake Michigan alter the size of the wetland.
A series of coastal beach ridges lies along Jensen Harbor, landward of the
wetland. Jensen Harbor Wetland is a Lacustrine System and occupies a low,
partially wooded site. Northcutt Bay Wetland is located on the southern end of
Garden Island, at the head of Northcutt Bay. Th1s bay is separated from Monaton
Bay, which lies to the east, by a small peninsula of low relief. An area of open
water is located within the wetland, Northcutt Bay Wetland is a low, partially
wooded Lacustrine System  U.S.G.S. quadrangle map, Hog Island, Michigan, 1955;
Ind1ana University, Environmental Systems Application Center aerial
reconna1 ssance, 1978! .



Table 3-21. Elevations and Total Relief of Individual Wetlands in
the Garden Island Wetland Complex

1n mum Maximum
elevati~n elevation

feet  feet!

ota
r el iefa
 feet '

Garden Island Wetland Pl
Garden Island Wetland f2
Garden Island Wetland f3
Jensen Harbor Wetland
Northcutt Bay Wetland

610
607
600
580
580

615
610
605

590
590

5 3 5
10
10

a
Elevations measured in feet above sea level; approximate mean elevation of

Lake Michigan is 580 feet above sea level

Garden Island is a low lacustrine plain with little relief. This plain is
situated on the southwest-facing slope of the Rois Blanc Formation Cuesta
 Hough, 1958!.

The surficial geology of the five wetlands of the Garden Island Wet1and
Complex is characterized by lake beds comprised mainly of sand. These
glaciolacustrine sediments consist of fine-grained products of glacial erosion
 Martin, 1957; Oorr and Eschman, 1970!.

Soil s

Angelica-Ensley loams are poorly drained soils formed from loam till, with
a surface layer of black loam underlain by grayish-brown loam and sandy loam.
Angelica-Ensley loams have high natural fertility owing to organic matter;
surface runoff and permeability of this soil are s1ow. Angelica-Ensley loams
are generally found in swales and depressions. Tawas-Carbondale muck has a
surf'ace layer of black muck underlain by either peat or brownish-gray sand.
This organic soil has low natural fertility and s1ow to ponded surface runoff,
and is generally found in broad depressional areas or plains. Lake beaches
consist mainly of sand and gravel. Wave action from Lake Michigan has prevented
the formation of a distinct profile in this soil type  Alfred and Hyde, 1974!.

There are no streams flowing through any of the wetlands in the Garden
Island Wetland Complex. Jensen Harbor Wetland and Northcutt Bay Wetland are
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There are three soil types found in the five wetlands of the Garden Island
Wetl and Complex: Angelica-Ensley loams in Wetlands 81-43, Tawas-Carbondale
mucks in Jensen Harbor and Northcutt Bay Wetlands, and Lake Beach in Jensen
Harbor Wetland.



adjacent to Lake Mich1gan and have areas of open water in them  U.S.G.S.
quadrangle map, Hog Island, Michigan, 1955!. The literature search provided no
site-specific data pertain1ng,to water level influences, groundwater dra1nage
patterns and runoff, water quality, depth, or seasonal changes in the five
wetlands of the Garden Island Wetland Complex.

Cl im ate

The closest weather station providing climatic data for the Garden Island
Wetland Complex is located in St. Jges-Beaver Island, Michigan. In 1975, the
aver!ge monthly temperature was 44.3 F, the average dgily low for January was
19.5 F and the average daily high 1n July was 78.0 F. The average annual
precipitation is 29.23 inches, with a mean monthly precipitat1on of 2.62 inches
in January and 1.77 1nches in July based on the normal per1od from 1941-1970.
The growl ~9 season is approximately seven months long, with the last killing
frost �8 F! in 1975 occurring on April 22 and the first k1lling frost on
November 14  National Oceanic and Atmospher1c Administrat1on, 1975!.

Several sand and gravel bars and small islands 11e along the Garden Island
shoreline  U.S.G.S. quadrangle map, Hog Island, Michigan, 1955; Agricultural
Stabilization and Conservation Service aerial photograph, 1973; Indiana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

LM 069-073BIOTIC SETTING

Fish

A search of the literatur e provided no site-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 the Garden Island Wetland
Complex.

Invertebrates

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
the Garden Island Wetland Complex.
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The literature search yielded no site-specific information pertaining to
major spec1es composition and distr1bution, density and productivity, or
relationship to water levels of the vegetation of the Garden Island Wetland
Comp 1 ex.



Re tiles and Am hibians

Historical information on the reptiles and amphibians of the islands in
eastern Lake Michigan is provided in Hatt et al. �948!. Appendix C-3 contains
general information on the reptiles and amphibians of Lake Section 3, but care
should be exercised in the interpretation of the relevance of this information
to the Garden Island Wetland Complex.

The literature search yielded no site-specific informat1on pertaining to
major species, seasonal distribut1on 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

General information on the avifauna of the 1slands 1n eastern Lake Michigan
1s provided in Hatt et al. �948!. No collecting was done in Garden Island,
however. The only occurrences listed for the island are a record for the
spotted sandpiper  Actitis macularia! and a nesting report for the corrmon tern
 Sterna hirundo!.

The literature search provi ded no site-specific 1nformation pertaining to
seasonal abundance, dens1ty and productiv1ty, recreational and commercia1 use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing the Garden Island Wetland Complex.

Mammals

Manmalian species which may utilize the Garuen Island Wetland Complex are
listed in Table 3-22.

The literature search provided no site-specific data pertaining to
seasonal distribution and abundance, density an3 productivity, recreational and
commercial use, life h1stories, food sources, or relationship to water levels of
the marlrrals inhabiting the five wetlands compris ng the Garden Island Wetland
Comp 1 ex.

Table 3-22. Narrlrali an Species of Garden Island a

Common name Common name

Moran, ].964; Phillips et aI., 1965; King, 1971
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masked shrew
little brown bat
snowshoe hare

eastern chipmunk
beaver

deer mouse

muskrat
coyote
red fox
river otter
bobcat

wh1te-tailed deer



Endan ered S ec1es

No plants or animals appear ing 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 the Garden
Island Wetland Complex by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality af these wetlands.

CULTURAL SETTING LM 069-073

Garden Island appears to be uninhabited at the present time.

Land Use and Ownershi

Land use for all of Garden Island is rural open space  Agricultural
Stabilization and Conservation Service aerial photograph, 1973!. The 1sland is
part of the Beaver Island State Game Area and the Pigeon R1ver State Forest.
Garden Island is largely under state ownership. The only significant areas of
private inholdings occur in the Indian Harbor area  Rockford Map Publishers,
Inc., 1976!.

State ownership and the lack of existing development suggest that
developmental pressures for the wetlands of the Garden Island Wetland Complex
are minimal, espec1ally since Garden Island has been nominated as an "Area of
Particular Concern" under Michigan's Coastal Zone Management Program  Northwest
Michigan Regional Planning and Development Commiss~on, 1977!. Should the
nom1nation be approved, the island will be afforded further protection from
development.

Recreation

Mineral Ener and Forest Resources

No site-specific information was located thr ough the liter ature search
pertaining to the nature and distribution of mineral resources in the Garden
Island Wetland Complex, or to any operations exploiting those resources. There
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The Garden Island Wetland Complex lies within the Pigeon River State Forest
and the Beaver Island State Game Area. Although there are no known areas
specifically designated for recreational use in or near the wetlands, al1
Michigan state forest lands are open for camping unless otherwise posted.
Hunting and fishing are also major uses of state forest lands  Henry H. Webster,
Michigan Department of Natural Resources, ~er senal conssuni cation' !.



are no o11, gas, or coal resources on Garden Island  Michigan Geological Survey
1977; Smith, 1915!.

The five wetlands-of the Garden Island Wetland Complex are partially wooded
and lie within Pigeon River State Forest  Indiana University, Environmental
Systems Applicat1on Center aerial reconnaissance, 1978!. Given the size of
Garden Island as well as its state ownership, it is unlikely that commercial
producti on of timber occurs in any of the wetlands.

Public Util1ties and Facilities

There are no public utilities within 0.5 mile of the five wetlands of the
Garden Island Wetland  U.S.G.S. quadrangle map, Hog Island, Michigan, 1955!.

Pollution Sources

There are no NPDES permit holders adjacent to the five wetlands comprising
the Garden Island Wetland Complex  Michigan Water guality Division, 1978!. No
site-specific information was located through the literature search pertaining
to non-poi nt sources of pollution.

Historical and Archaeolo ical Features

RESEARCH PROJECTS LM 069-073

The literature search identified no on-going or impending research
projects pertaining to the Garden Island Wetland Complex.
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No known historical sites exist within 500 feet of the Garden Island
Wetland Complex, nor are there any known archaeological sites in the vicinity
 Peebles and Black, 1976!. However, the entire island should be considered as
an archaeologically "sensit1ve area," si nce native cultures have long used the
island for habitations and for burials  Hatt et al., 1948!.



BETS IE RIVER WETLAND

P HY S I 0 GRAPH I C S ETT IN G LM 074

Betsie River Wetland is located on either side of the Betsie River, which
flows into Lake Michigan near the community of Frankfort in Benzie county,
Michigan. Betsie Lake lies at the river mouth; the wetland extends inland from
Betsie Lake for a distance of approximately 1.8 maples. The distance between
Betsie River Wetland and the Lake Michigan shoreline is more than 1,000 feet;
however, the wetland is included in this sutdy because it is contiguous with
Betsie Lake, which is influenced by Lake Michigan. The community of Elberta
lies 1,000 feet to the west of the wetland, and Crystal Lake 1s 2.5 miles to the
north. Betsie River Wetland occupies a low s1te and is a par tially wooded, low
perennial Riverine System  U.S.G.S. quadrangle map, Frankfort, Mich1gan, 1956;
Michigan Department of State Highways and Transportation aerial photograph,
1973; Indiana Univers1ty, Environmental Systems Application Center aerial
reconnaissance, 1978!.

The total relief of Betsie River Wetland is 10 feet; wetland elevations
range from 580 to 590 feet above sea level  lake level to 10 feet above the
approx~mate mean elevat1on of Lake Michigan!. The wetland occupies a low
lacustrine area, and high-relief sand dunes are common nearby  Sommers, 1977!.
The shoreline near Betsie River Wetland is described by the Great Lakes Basin
Commission �975! as an erodible low bluff featuring a sand and gravel beach.

Surficial Geolo

The surficial geology of Betsie River Wetland is character1zed by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found in a relat1vely small area on
either side of the Betsie River  Martin, 1957; Dorr and Eschman, 1970!.

Soils

No modern so1l survey has been prepared for Benzie County. The soil type
1n Betsie River Wetland 1s not known.

~Hidr oslo ~g

The Betsie River f Iows west through the center of Betsie River Wetland.
The river has a drainage area of 252 square miles. The western edge of the
wetland has several inlets and 1s adjacent to Betsie Lake  U.S.G.S. quadrangle
map, Frankfort, Michigan, 1956!. Water quality 1n the Betsie River basin is
considered to be very good except for Betsie Lake, which has substandard water
quality  Great Lakes Basin Commission, 1975!. However, the literature search
provided no site-specific data pertaining to water level influences,

-238-



groundwater drainage pat terns and runoff, water qual ity, depth, or seasonal
changes in Betsie River Wetland.

Climate

The c'losest weather station providing climatic data for Betsie River
Wetl and is located jn Frankf ort, Nichi gan. In 1975, the average monthly
temperature was 45.7 F, the average daily low for January was 19.1 F and the
average daily high in July was 77.5 F. The average annua1 precipitation is
36,08 inches, with a mean monthly precipitation of 2.71 inches in January and
1.99 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 25 and the first killing frost on November 24  National
Oceanic and Atmospheric Administr ation, 1975!.

No natural special features are found in the vicinity of Betsie River
Wetland  U.S.G.S. quadrangle map, Frankfort, Michigan, 1956; Michigan
Department of State Highways and Transportation aerial photograph, 1973;
Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978.

BIOTIC SETTING
LM 074

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 Betsie River Wetland.

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 Betsie 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
Betsie River Wetland.

Re tiles and Am hibi ans

Appendix C-3 contains general information on the amphibians and reptiles
of Lake Section 3, but care should be exercised iti the interpretation of the
relevance of this information to Betsie River Wetland.
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The literature 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 Betsie River State Game Area includes Betsie River Wetland and, in
addition, some adjacent upland areas. Betsie River Wetland is considered to be
one of the better wetland habitats in this part of Michigan. The primary value
of the area is for waterfowl, as a nesting and migrational resting site. Spring
and fall concentrations range between approximately 500 and 1,000 birds. The
major nesters and migrant species using the area are mall ards  Anas

1 t h h !, blaCk duCkS  A. rubri eS!, blue-winged teal  A. diScOrS!, anan
Aix ~sensa!. Conssdera e numbers of buff!chen~duce bala

albeola!, and goldeneye  B. ~clan ula! congregate here 1n w1nter  Betsie iver
~State arne Area Management Program, undated!.

Canada geese  Branta canadensis! were introduced in the early 1950's and at
least two releases have been made since then, including a release of 10 pairs in
the summer of 1973. The resident fall flock ranges from approximately 40 to 75
birds. Small migrating flocks of Canada geese and snow geese  Chen
caerulescens! use the area infrequently. Mute swans from the Traverse City

t i i, i, df' di, ii
two pairs nesting there each year. Coots, rails, herons, bitterns, several
species of sandpiper, gulls, terns, kingfishers, snipe, and a variety of song
birds are also known to utilize the area regularly.

Scharf et al. �977! note that Betsie River Wetland provides an exce1lent
shorebird, passerine, and hawk mi gration resting spot. The wetland is in the
pathway of many other local migratory focal points and seems to be a primary
resting piace for large numbers of birds. Although some wetlands decrease in
value with high water levels, Betsie River Wetland has experienced high lake
levels yet remained an important migration site  Jaworski and Raphael, 1978!.

About one-half of the Betsie River State Game Area is a waterfowl
sanctuary, in which hunting and trapping are prohibited. The remaining half has
no restrictions on public use. Hunting activity in the area outside the
sanctuary is light, however. The area affords excellent opportunities for bird
watching, and this activity probably accounts for the greatest human use of the
area  Michigan Betsie River State Game Area Management Program, undated!.

The Beulah Christmas Bird Count census area encompasses Betsie River
Wetland. Table 3-23 is an annotated summary of the 1972 and 1974-76 counts
 there was no count in 1973!. It is apparent that common goldeneyes, mallards,
scaups, mergansers, and gulls are well represented in the early winter bird
population of this area. The literature search provided no site-specific
information pertaining to commercial use, life histor ies, or food sources of the
birds utilizing Betsie River Wetland.

-240-



Table 3-23 Wetland Bird Species of the Beulah Census
Area in the 1972 and 1974-1976 Christmas Bird Counts

echoes

2
4

17

55

112
6

17

1
304
270
5003162 6218

1

1 3
1 8

b

497 97
86 47

25
7

bArbib �973, 1975, 1976, 1977!
Observed in the area during the count week, but not seen on the count day.
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horned grebe
mute swan

mallard
black duck
gadwall
scaup spp.
common goldeneye
bufflehead
white-winged scoter
hooded merganser
comren merganser
red-breasted merganser
Cooper's hawk
herring gull
ring-billed gull
gull spp.
screech owl
great horned owl
barred owl
belted kingfisher
pileated woodpecker
starling
cardinal

31
408
101

1
22

387
40
12
1

68
7

97
46

1945
1
7
6
2
6

31
40

14
64

357
49

1
88

233
64

3

47
5
2

634
66

1
15

306
104

ll
68

225
31
20
10
24

7

170
28



iMamma1s

Mamalian species commonly found on Betsie River Wetland are listed in
Table 3-24. A few bank beaver  Castor canadensis! can be found on the upper
d« t t .t t t nttdty ttt y d
supply  Michigan Department of Natural Resources, undated!.

On the eastern half of Betsie River Wetland, hunting of white-tailed deer
 Odocoileus vir ini anus! and snowshoe hare  Le us americanus! is good  Michigan

t t t t, dl . ~g
zibethicus!, raccoon  Proc on lotor!, and mink  Mustela vison! is an inf~reuuen
activity. The western a   section 35 ! of thi~s wet and is closed to hunting
and trapping.

Table 3-24. Common Mammalian Species of Betsie River Wetlanda

ommon name name

a Michigan Department of Natural Resources, undated

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 mammals inhabiting Betsie
River 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; Michigan
Endangered and Threatened Species Program 1976! were documented in Betsie River
Wetland by the literature search.

Health

Site-specific information indicates that the environmental quality of
Betsie River Wetland is very good for waterfowl and game mammals.

Information is insufficient to evaluate this wetland as habitat for fish or
for reptiles and amphibians.
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snowshoe hare

muskrat
red fox
raccoon

weasel

mink
river otter
striped skunk
white-tailed deer



CULTURAL SETTING
LM 074

Table 3-25. Population Data for the Yicinity of Betsie River Wetland

Estimated

Population
1975

Estimate
Xd

1970-1975

Prospected
Popu1atbion

1990

Benzie County
Crystal Lake Township

14.9
0.6

9,870
537

13,389

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

Land Use and Ownershi

Land use within Betsie River Wetland is rural open space, The surrounding
area is primarily in agricu1tur al and other rural open space uses, but the
communities of Elberta and Frankfort are situated near the western portion of
the wetland. Two bridges cross Betsie l ake a short distance to the northwest of
Betsie River Wetland. A rail line and a secondary highway are located to the
north of the wetland, and drainage ditches have been dug through the central
portion of the wetland  U.S.G.S. quadrangle map, Frankfort, Michigan, 1956;
Michigan Department of State Highways and Transportation aerial photograph,
1973; Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!. The wetland is under state ownership  David J. Warner,
Northwest Michigan Regional Planning and Development Commission, ersonal
comouni cation!, so development pressures are likely to be low, especial y since

p I "A ft i I 0 " ill
Coastal Zone Management Program. If the program's plan is accepted, the wet1and
may receive protection as a "natural area."

Betsie River Wetland is located in Crystal Lake Township of Benzie County,
Michigan, The county is sparsely populated, having a density of 27 persons per
square mile. Table 3-25 indicates that Benzie County experienced a rapid rate
of popu1ation growth between 1970 and 1975, but the population of Crystal Lake
Township remained stable during the same time period. Projections for 1990
indicate that Benzie County is expected to undergo continued rapid population
gr owth.



Recreation

The 697-acre Betsie River State Game Area is divided into two parts: the
eastern half is a dedicated wildlife sanctuary, while the western half is
unrestricted, for public use. The primary recreational use of the area is bird
watching. Hunting and trapping are allowed in the unrestricted area but use for
these purposes is light. Cross country ski trails and snowmobi1e trails cross
the western portion of the ar ea  Betsie River State Game Area Management
Program, undated!.

Mineral Ener and Forest Resources

Betsie River Wetland 1ies within the northern boundary of an area of
Silurian salt deposits underlain by Devonian salt deposits. However, there are
no operations in the area exploiting this resource  Gere, 1977!. No oil, gas,
or coal resources are present in or near the wetland  Michigan Geological
Survey, 1977; Smith, 1915! ~

Betsie River Wetland is partially wooded  Indiana University,
Environmental Systems Application Center aerial reconnaissance, 1978!, but it
was not determined through the literature search whether this wooded area is
used for commcerial production.

Public Utilities and F ac i 1 i ti es

There are no public utilities within 0,5 mile of Betsie River Wetland
 U.S.G.S. quadrangle map, Frankfort, Michigan, 1956!.

Pollution Sources

There are no NPDES permit holders adjacent to Betsie River Wetland Michigan
Water  }uality 0~vision, 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 Betsie 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!.

LM 074RESEARCH PROJECTS
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The literature search identified no on-going or impending research
projects pertaining to Betsie River Wetland.



ARCADIA LAKE WETLAND

PHYS IOGRAPHI C SE'TTING
LM 075

Arcadia Lake Wetland is located 0.8 mile from the eastern shoreline of Lake
Michigan in Mani stee County, Michigan, 0.2 mile east of the community of
Arcadia. The wetland is contiguous with Arcadia Lake, and is included in this
study because the water levels of Arcadia Lake are influenced by Lake Michigan.
Arcadia Lake is connected to Lake Michigan by a short dredged channel protected
by 'lakeshore navigational aids. Much of Arcadia Lake Wetland has been drained,
and a canal cuts through the wet1and. The northern portion of the wetland was
previously wooded, but the ent~re wetland is now non-wooded. Arcadia Lake
Wetland is a Lacustrine and lower perennial Riverine System  U.S.G.S.
quadrangle map, Onekama, Michigan, I956; Michigan State Department af Highways
and Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Applicat1on Center aerial reconnaissance, 1978!.

The total relief of Arcadia Lake Wet1and is 10 feet; wetland elevations
range from 580 to 590 feet above sea level  lake level to l0 feet above the
approximate mean e1evation of Lake Michigan! ~ The wetland is situated 1n a low
lacustrine area and is surrounded by morai na1 hills and sand dunes. The
shore11ne near Arcadia Lake Wetland is described by the Great Lakes Bas1n
Commission  l975! as an erodible low bluff.

The surficial geology of Arcadia Lake Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial eros1on and are found in a relatively small area
surrounding the comnunity of Arcadia  Martin, 1957; Dorr and Eschman, l970!.
Soils

The soil type in Arcadia Lake Wetland is Muck. The surface layer of Muck
is usually dark and loamy and consists of organic material, with coarse and
fibrous, 1ess decomposed matter below the surface. This so11 is poor'ly drained
and is generally found 1n depressions and along waterways  Wheeting and
Bergquist, 1926!.

~Hdr pl o~

Bowens Creek, a perennial stream, flows west through the center of Arcadia
Lake Wetland into Arcadia Lake. The southwester n part of the wetland is
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adjacent to Arcadia Lake  U.S.G.S. quadrangle map, Onekama, Nichigan, 1956!.
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 Arcadia Lake Wetland.

Climate

The closest weather station providing climatic data for Arcadia Lake
Wetland is located jn Frankfort, Nichigan. In 1975, the average monthly
temperature was 45.7 F, the average daily low for January was 19.1 F and the
average daily high in July was 77.5 F. The average annual precipitation is0

36.08 inches, with a mean monthly precipitati on of 2.71 inches in January and
1.99 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 25 and the first killing frost on November 24  National
Oceanic and Atmospheric Administration, 1975!.

S eci al Features

No natural special features are found in the vicinity of Ar cadia Lake
Wetland  U.S.G.S. quadrangle map, Onekama, Nichigan, 1956; Nichigan Department
of State Highways and Transportation aeri al photograph, 1973; Indi ana
University, Environmental Systems Application Center aerial reconnaissance,
1978!.

LN 075BIOTIC 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 Arcadia Lake 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, recreationa'l and commercial
use, or food sources of the fish populations in Arcadia Lake 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
Arcadia Lake Wetland.
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'Re tiles and Am h1b1ans

Gelston �971, 1972, and ersonal communication! has reported that
snapping turtles  Chel dra ser entina are present in Arcadia Lake Wetland.
These turtles are impor an pre a ors on mute swan fledglings.

Appendix C-3 contains general information on the amphibians and reptiles
of Lake Section 3, but care should be exerc1sed 1n the interpretation of the
relevance of this information to Arcadia Lake Wetland.

The literature search y1elded 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

Arcadia Lake Wetland was 1ncluded in the Mississippi Flyway Waterfowl
Habitat Reconnaissance as an inadequately protected high quality waterfowl
habitat  Mar tz, 1976 !. Primary waterfowl users of the area are dabbling ducks,
including mallards  Anas lat rh nchos!, and blue-winged teal  A. discors!.
Estimates of waterfow~pro uct>on an migf ational use are presented~in able
3-26.

The M1ssissippi Flyway Waterfowl Habitat Reconnaissance had noted four
mute swan  C nus olor! nests in Arcadia Lake Wetland at the time of writing
 Martz, 197 . n W8, only one nest was preserit  W. L. Gelston, ersonal
communication!. Deer ased utilization of the wetland by mute swans an o er

I I 111 g 1 1 I 1515, hf h I « 1 I
less open water . Accompany1ng the falling water level is a change in vegetation
from predominantly bulrush to a thick grass mat, less favorable for waterfowl
habitat. According to W. L. Gelston  !sersonal communication!, utilization of
Arcadia Lake Wetland by waterfowl 1s much greater when water levels are high.
However, the low survivorship of swan fledglings in Arcadia Lake Wetland is due
to heavy predation by snapp1ng turtles as well as to high water levels  W. L.
Gelston, ~ersonal cogmsunication!. In 1970, of six mute swan eggs laid, five
chicks fledged but none survived due to predation by turtles; in 1971, of three
eggs laid, non hatched owing to high water  Gelston, 1971, 1972!.

Arcadia Lake Wetland does not appear to be an important focal point in
passeri ne or hawk migrati on  W. L . Gelston, ersonal communication!. However,
considerable numbers of red-winged blackbirds ~A e aves hoeniceus inhabit the
wetland. Green herons  8utorides str 1 atus! arid great b ue herons  Ardea
herodias! are also present  ghrstling swans  Glor columbi anus! utilize ttte

g I I 9.
canadensis! are transient v1sitors to the area. Sandhill cranes were reported
in Arcadia Lake Wetland during the spring of 197G  W. L. Gelston, personal
commun1cati on! .

The literature search provided no site-specific information pertaining to
recreational and commercial use, life histories, or food sources of the birds
utilizing Arcadia Lake Wetland.
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Table 3-26. Estimated Waterfowl Production in Arcadia Wetlands
a

~Minter1nProduction Migration

W O
C

& O
CSpecies

DUCKS

4 20 10 12
4 10 5 12
2

32 0.37 100 50
8 0.07 50 20

30 15

32 0.37 50 20
8 0.07 30 15

50 0.88 260 120 30 15Sub-dabblers

6 3 12

6 3

36 18

105 52

50 0.88 365 172

Sub-di vers

Total Oucks

GEESE

150 7 6Canada goose

0 150 7Total Geese

SWANS

2 1 12

2 1

32 0.10 30 30 6

32 0.10 30 30

mute swan

Total Swans

38 1982 0.98 555 209Total Waterfowl

Martz, l976
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Mammal s

Arcadia Lake Wetland was exceptional muskrat  Ondatra zibethicus! habitat
at one time  Jaworski and Raphael, 1978! and muskrat trapping used to be heavy.
At the present time, however, few muskrat and no beaver  Castor canadensis! are
found on this wetland  W. L . Gel ston, ersonal communi cat>on! . inc muskrat
population is estimated to be 35 to 40 anima s.

The literature search provi ded no site-specific data pertaining to
seasonal distribution and abundance, productivity, life histories, food
sources, or relationship to water levels of the mammals inhabiting Arcadia Lake
Wetland.

The sandhill crane, which is rare in Michigan, is reported to use Arcadia
Lake Wetland as a stopover during migration  W. L. Gel stan, ~ersonal
communication!. However, no plants or animals appearing on the federal or state
lists of endangered or threatened species  U.S. Fish and Wildlife Service, 1977;
Michigan Endangeredand Threatened Species Program, 1976! were documented in
this wetland by the literature search.

Health

Information is insufficient to evaluate this wetland as habitat for fish,
mammals, or reptiles and amphibians.

CULTURAL SETTING LM 075

Arcadia Lake Wetland is located in Arcadia Township of Manistee County,
Michigan. The county is sparsely populated, having a density of 37 persons per
square mile. Table 3-27 indicates that Manistee County experienced a rapid rate
of populationn growth between 1.970 and 1975, but Arcadia Township experienced a
slow rate of population decline during the same time period. Projections for
1990 indicate that Manistee County is expected to undergo continued rapid
population growth.
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Site-specific information indicates th at the environmental quality of
Arcadia Lake Wetland is very good for waterfowl.



Table 3-27. Population Data for the Vicinity of Arcadia Lake Wetland

tstimated ~st>mated Projected
Population Xt Popul agi on

1975 1970-1975 1990

Manistee County
Arcadia Township

21,766
580

6.7
-2.0

25,500

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

Land Use and Ownershi

Land use within Arcadia Lake Wetland is rura'I open space. The surrounding
area is primarily in agr icultural and other rural open space uses, with an area
of residential and cormercial development  the conmunity of Arcadia! almost
irenedi ately west of the wetland. Primary and secondary roads surround Arcadia
Lake Wetland, and a canal crosses the wetland  U.S.G.S. quadrangle map,
Onekama, Michigan, 1956; Michigan Department of State I-Iighways and
Transportation aerial photograph, 1973; Indiana University, Environmental
Systems Application Center aerial reconnaissance, 1978!. The wetland is under
private ownership  Rockford Map Publishers, Inc., 1974!.

'luch of Arcadia Lake Wetland has been drained, and a canal cuts through the
< tland. In addition, the wooded areas in the northern portion of the wetland
have been cut. Given the amount of wetland alteration that has already taken
place, developmental pressures for Arcadia Lake Wetland are assumed to be high.
Martz �976! expects the wetland to f'ace development in five or more years.

Recreation

There are no known state or federal r ecreational facilities in Arcadia Lake
Wetland.

Mineral Ener and Forest Resources
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Arcadia Lake Wetland lies in an area of Silurian salt deposits underlain by
Devonian salt deposi ts, but there are no operations in the area exploiting this
resource  Gere, 1977!. Although there are no wells in the vicinity of the
wetland, this area is considered to be favor able for oil and gas field
discoveries  Great Lakes Basin Comnission, 1975!. An active sand and gravel
operation is located directly south of the wetland  Michigan Department of State
Highways and Transportation aerial photograph, 1973!. There are no remaining
forest resources in the wetland   Indiana University, Environmental Systems
Application Center aerial reconnaissance, 1978!.



Public Ut~lities and Facilities

There are no public uti1ities within 0.5 mi1e of Arcadia Lake Wetland
 'J.S."..S. quadrangle map, Onekama, Michigan, 1956!. However, the Consumers
Power Company projects construction of a pump storage facility to begin around
1985 at a site north of Arcadia Lake Wetland  Northwest Michigan Regional
Planning and Development Commission, 1977!.

Pollution Sources

There are no NPDES permit holders adjacent to Arcadia Lake Wetland
 Michigan 'Pater quality Division, 1978! . No site-specific information was
located through the literature search pertaining to non-point sources of
po 1 1 uti on.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Arcadia Lake 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 075
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The literature search identified no on-going or impending research
projects pertaining to Arcadia Lake Wet1and.
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LAKE SECTION 4

!NTRQDLICTION

Lake Section 4 extends along the eastern shoreline of Lake Michigan from
Lookout Point, nor th of Portage Lake, to the City of North Muskegon. The lake
section is situated in the Michigan counties of Nanistee, Mason, Oceana, and
Muskegon. All of these counties are sparsely populated except for Muskegon
County, which has a moderate population density.

Many of the wetlands in Lake Section 4 lie more than 1,000 feet from thh
shoreline of Lake Michigan. These wetlands are included in this study because
they are closely associated with bodies of water influenced by the levels of
Lake Michigan. Several of the wetlands are very large and extend up to 17 miles
inland, most notably Nanistee River Wetland, Pere Marquette River Wetland, and
White River Wetland. The topography in the vicinity of the wetlands of Lake
Section 4 ranges from low lacustrine plain to rolling morainal plain.
Predominant shore types in the vicinity of the wetlands are erodible low and
high bluffs and low and high sand dunes  Great I akes Basin Commission, 1975~.

Figures 4-1, 4-2, and 4-3 show the approximate location of the 31 wetlands
in Lake Section 4. Latitude, longitude, acreage, and classification for each of
these wetlands are presented in Table 4-1. Elevations of these wetlands range
from 580 to 660 feet above sea level  lake level to 80 feet above the
approximate mean elevation of Lake Michigan!. The majority of the wetlands are
Lacustrine Systems, but Palustrine and Riverine Systems are also common.

Information related to the physiographic and cultural features of the
wetlands in Lake Section 4 is summarized in the individual wetland narratives
presented in this chapter. Site-specific information on the biotic
characteristics of these wetlands is lacking in most instances. However, site-
specific biotic data are available for Manistee River Wetland, Pere Marquette
River Wetland, Pentwater River Wetland, and White River Wetland.
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Figure 4-1, Lake Section 4 - Manistee National Forest Area



Figure 4-2. Lake Section 4 � Lodington Area
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Figure 4-3. Lake Section 4 - Little Sable Point Area
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Table 4-l. Location, Acreage, and Classification of Wetlands
in Lake Section 4

I ut I,md 'lumber. Lonqr tude Acres e Cl ass if ?retro'Wetland Latitude

86 14'QZ"ria 22'30"Portage Lake Wetl,ind 19

BAR LAKE WETLAtio COMI?LEX
Bar Lake Swamp
Bar Lake Wetland >I
Bar Lake Wetland v2

44'Ig'13"
44'l7'4Q"
44 I 8'I 0"

0'8
0'9

86"16'38"
86 '19' 20"
86 16'50"

973
19

9156
08'I

243
0?822 146
383

272

HAML IM LAKE AREA WETLAIIO COMPLEX
Hamlin Lake Wet.land *3
Hamlin Lake Wetland «2

085
C. 6 19

10
44'04'45"
44'04'30"

44'05'10"

44'03'45"

86'24'40"
86'19'25"

86'21'45"

86 23'35"

087 Big Sable River Wetland

Hamlin Lake Wetland «3

350 L,R
0'8 10

HAMLIN LAKE WETLAIIQ COMPLkk
Harnlin Lake Wetland «4
Ham'Iin Lake wetIand «5

089
090 39

68
091 175 P,L
092 29 P,L
093 Drained

107

6256

BASS LAKE WETLANO COMPLEX
Kibby Creek Area Wetlarid
Bass Lake Wet1and «I
Bass I.ake Wetland 42

43"50'33"
43"49'50"
43 48'40"

86"24'55"
86'25'35"
86'24'50"

09o
097
099

19
10

136
099 29
'I Ori

272
'I 01

10
102 389 L,R

19

78

3902
loq 'I 9

a P~palustrine
L*iacustrine
R=r'ver'.ne
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Manistee Qrver Wetland

Little Manistee River Wetland

Filer/Grant Townships Wetlands

Big Sable Point Wet!and

Rupert Bayou Wetland

Vorth Bayou Wetland

Middle Bayou Wetland

South Bayou Area We land

Prney Ridge Area Wetland

Pere Marquette River Wetland

Pentwater Lake Wetland

Pentwatet River Wetland

Richmonds Inlet Wetland

Stony Creek Wetland

Claybanks Township Wetland

Flower Creek Wetland

White River Wetland

Quck Lake Wetland

44 15'30"

44'12'30"

44 10'30"

44"02'40"

44*04'40"

44'03'48"
44'03'28"

44'02'40"

44'01'30"

44'30'00"

44'01'30"

43"55'00"

43'46'18"

43'45'30"

43%42'll"

43'34'20"

43'29'35"

43'28'25"

43'2?'00"

43'20'40'

86'15'QO"

86'16'00"

86'23'00"

86'30'40"

86'27'30"

86'27''IO"
86'27'10"

86'25' 58"

86'26' 30"

86'27'42"

86'28'20"

86'20'QQ"

86 24'35"

86 74'15'

86'30'l7"

86 ?7'30"

86'27'35"

86'27'l7"

86 17'19"

86"22'35"



POR TAG E ' AIiF W FT LAN 0

>Ht'S IOGRAPHIC SETTING LM 076

The total relief of Portage Lake Wetland is 8 feet; wetland elevations
range from 580 to 588 feet above sea level, i ta 8 feet above the approximate
mean elevation of Lake Michigan. The wet iand is situated on a liow lacustrine
plain; inland el vations rise rapidly to sev- «I hundred feet above lake level.
Hi gh-rel! i ef sand dunes are common i!ear.by. The shore 1 ine near Portage Lake
.lJet i a!ld i s 'as cr i bed by the G-e it akes 3 hs I!i Co iml s s i on �975! as ai erodi bl .
1>w il >ff.

Surf,:cial Geolo y

The surficial geology of Po~tage Lake Wetland is characterized by lake beds
comprised mainly of sand, ! h~se glacioliacust" ine sediments consist of ! ii!e-
grained products of glacial erosion and are found along much of the shoreline of
Portage Lake  Martin, 1957; Dorr and Eschman, 1970!.

!pris

The soil type in Portage Lake Wetland is Muck.
is usually dark and loamy and consists o organic
fibrous, less decomposed matter below the surface.
soil gerrerally found in depressions and along
8er gqui s t, 1926 ! .

The sur face layer of Muck
materi al, wi t'n coarse and

Muck i s a poor 1y drained
waterways  Wheeting and

There are no streams flowing through Portage Lake Wetland, bu' t'ie wetland
!s Qcated adjacent to a~tage ' ake {U. S.G.S. quadrang le map, Onekama,
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Portage Lake Wetland is located near the eastern shore of Lake Michigan in
Manistee County, 'i',=higan, '.ie wetland is situated on the north shore of
Portage ' ake, 1.5 miles northwest of the co!rrmunity of Onekama. Although Portage
Lake Wetland lies 1. 2 miles from the Lake Mi =n i gan s'iore line, it is included in
this study because it is conti guous wi th Portage L ake, which is influenced by
tne li evel of ' ake Michigan . Portage Lake was probably a bay of L ake Michigan at
one time, but the action of wind and waves has caused the development o' a sand
and gr avel bar ;~hich now separates it from Lake iMichigan. The sand and gravel
bar is now bisected by a boat canal, Portage Lake Wetland is not forested, but
does feature shrubs and emer gent vegetation. The wetland is a Lacustrine System

occupies a low site  U.S.G.S. quadrangle map, Onekama, Michigan, 1956;
Michigan State Oepartment of Highways and Transportation aerial photograph,
1973; Indiana University, Environmental Systei!s Application Center aerial
reconnaissance, 1978!.



Michigan, 1956!. The literatur e search provided no site-specif'ic data
pertaining to water level influences, groundwater drainage patterns and runoff,
water quality, depth, or seasonal changes in Portage Lake Wetland.

Climate

The closest weather station providing climatic data for Portage Lake
Wetl and is 1 ocated jn Frankf or t, Michi gan. In 1975, the average monthly
temperature was 45.7 F, the average daily low for January was 19.1 F and the
average daily high in July was 77.5 F. The average annual precipitation is
36.08 inches, with a mean monthly precipitation of' 2.71 inches in January and
1.99 inches in July based on the normal period from 1941-1970. The groowing
season is approximately seven months long, with the last killing frost �8 F! in
1975 occurring on April 25 and the first killing frost on November 24  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Portage Lake
Wetland tJ.S.G.S. quadrangle map, Onekama, Michigan, 1956; Michigan Department
of State Highways and Transportation aerial a'autograph, 1973; Indiana
Vniversity, Environmental Systems Application Center aer ial reconnaissance,
1978!.

BIOTIC SETTING LM 076

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 Portage Lake Wetland.

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, recreational and commercial
use, or food sources of the fish populations in Portage Lake Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distributi on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Portage Lake Wetland.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised i n the i nter pretati on of the
relevance of this information to Portaae Lake Wetland. The literature search
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Avif auna

According to W. L. Gelston   ersonal communication!, Portage Lake now
supports a resident canada goose Br anta canadensis populat1on whi ch
orig1nated from the Betsie R1ver flock.

Appendixces D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Portage Lake Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
hea1th, life histories, relationship to water levels, or major food sources of
the birds utilizing Portage Lake Wetland.

Mammal s

The literature search provided no s1te-specific data pertain1ng to major
sp cits, seasonal distribution and abundance, density and productivity,
reer eati onal and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Portage Lake Wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Serv1ce, 1977; Michigan
Endangered and Threatened Species Program, 1976 ! were documented 1n Portage
Lake Wetland by the literature search.

Health

The available informat1on is not sufficient to allow an evaluation of the
environmental quality of this wetland.

LM 076CULTURAL SETTING

Portage Lake Wetland is located in Onekama Township of Manistee County,
Michigan. The county is sparsely populated, having a density of 37 persons per
square mile. Table 4-2 indicates that Manistee County and Onekama Township both
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Manistee County is expected to undergo
continued rapid population growth.
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yielded no site-specific information pertaining to major species, seasonal
distribution and abundance, density, recreational and commercial use, life
histori es, major food sources, or relationship to water levels of the reptiles
and amph1bi ans in this wetland.



Table 4-2. Population Data for the Yicinity of Portage Lake Wetland

Estimated
Population

1975

Estimated Projected
Populat>Ion

1970-1975 1990

Manistee County
Onekama Township

21,766
1,205

6.7
6.8

25,500

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

Land Use and Ownershi

Land use within Portage Lake Wetland is rural open space. The surrounding
area is primarily agricultural, with res1dential development, including the
towns of North Point and Onekama, along the shoreline of Portage Lake. A
secondary h1ghway lies a short distance to the north of Portage Lake Wetland,
and an access road lies slightly to the west  U.S.G.S. quadrangle map, Onekama,
M1chigan, 1956; Michigan Department of State H1ghways and Transportation aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconna1ssance, 1978!. The wetland lies within the unincorporated area
of Portage Park. While detailed ownership records of this area are unavailable,
it is assumed that the wetland is under private ownership  Rockford Map
Publishers, Inc., 1974!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Portage Lake Wetland.

Mineral Ener and Forest Resources

Portage Lake Wetland lies w1thin an area of Silur1an salt deposits
underlain by Devonian salt, but there are no operations in or near the wetland
exploiting th1s resource  Gere, 1977!. This area is considered favorable for
oil and gas field discover1es  Great Lakes Basin Commiss1on, 1975!; a number of
oil and gas pools, and wells utilizing these pools, are located in a band
extending from south of Portage Lake to the northeast. There is a dry hole just
northeast of the wetland  Michigan Geological Survey, 1977 and 1978!. Three
active sand and gravel operations lie to the north and west of the wetland
 Michigan Department of State Highways and Transportation aerial photograph,
1973!. There are no coal resources in Portage Lake Wetland  Smith, 1915!, nor
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Portage Lake Wetland may face high development pressures owing to a
proposed plan for a sewer system around the shoreline of the lake. The
impending installation of the sewer system has led to land speculation along the
lake shoreli ne and i ndicates that extensive development may be expected  W.
Gel eton, personal communication! .



are there any significant forest resources  Indiana University, environmental
Systems Application Center aerial reconnaissance, 1978!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Portage Lake Wetland
 U.S.G.S. quadrangle map, Bar Lake, Michigan, 1956, and Qnekama, Michigan,
1956!.

Pollution Sources

There are no NPDES permit holders adjacent to Portage Lake Wetland
 Michigan Water guality 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 Portage Lake 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!.

LM 076RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Portage Lake Wetland.
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BAR LAKE WETLAND COMPLEX

PHY S I 0GRAP H I C SETT I N G LM 077-079

The Bar Lake Wetland Complex, comprised of Bar Lake Swamp and Bar Lake
Wetlands 81 and f2, is located near the eastern shoreline of Lake Michigan in
Manistee County, Michigan. The distances of these wetlands relative to the
lakeshore and the City of Manistee are indicated in Table 4-3.

Table 4-3. Location of Individual Wetlands in the Bar Lake
Wetland Complex

Distance to
Manistee, Michi an

Distance to lakeshore
 feet!

4.5 miles north
2.7 miles north
2.9 miles northeast

Bar Lake Swamp
Bar Lake Wetland fl
Bar Lake Wetland 42

350
350

3000

Bar Lake Swamp is located to the north of Bar Lake. A perennial stream and
two areas of open water lie within this wetland, and a line of low sand dunes
separates it from Lake Michigan. Bar Lake Swamp is a Palustrine System and
occupies a low, partially wooded site. Bar Lake Wetland tl is located near the
point at which Bar Lake flows into Lake Michigan. This wetland is contiguous
with Bar Lake, and is a low, non-wooded Lacustrine System. Bar Lake Wetland P2,
a low, partially wooded Lacustrine System, is contiguous with the eastern end of
Bar Lake  U.S.G.S. quadrangle map, Bar Lake, Michigan, 1956!.
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Elevations within the Bar Lake Wetland Complex range from 581 to 600 feet
above sea level, l to 20 feet above the approximate mean elevation of Lake
Michigan. The elevation and total relief of the individual wetlands in the
wetland complex are shown in Table 4-4.



Table 4-4. Elevations and Total Relief of Individual Wetlands in the

Bar Lake Wetland Complex

Mi nimum
elevati ~n

f eet

Maximum
elevatign Total relief

{ feet  feet

Sar Lake Swamp
Bar Lake Wetland ¹1
Bar Lake Wetland ¹2

587
581
581

600
590

595

13
9

14

a Elevations measured in feet above sea level; approximate mean elevation of
Lake Michigan is 580 feet above sea level.

The Bar Lake Wetland Complex is situated on a narrow lacustrine plain
surrounded by rolling morainal topography. Sand dunes are common nearby. The
shoreline near the wetland complex is described by the Great Lakes Basin
Commission �975! as an erodible high bluff.

Surficial Geolo

The surficial geology of Bar Lake Wetlands ¹1 and $2 is characterized by
moraines. Moraine formations are materials deposited by glacial action, and
usually consist of till. Moraines are found primarily in the inland area north
of the city of Manistee  Martin, 1957; Oorr and Eschman, 1970!.

Soils

There are two soil types present in the Bar Lake Wetland Complex: Muck in
the middle of Bar Lake Swamp, and Saugatuck loamy sand in the northern and
southern parts of the wetland. The soil type in Bar Lake Wetlands ¹1 and ¹2 is
Muck { Wheeti ng and Ser gqui st, 1926 ! .

The surface layer of Saugatuck loamy sand consists of dark grayish brown to
black vegetable mold underlain with sand and organic matter, This soil is
poorly drained and has low natural fertility. The surface layer of Muck is
usua'tly dark and loamy and consists of organic material, with coarse and
fibrous, less decomposed matter below the surface. This soil is poorly drained
and is generally found in depressions and along waterways  Wheeting and
Bergquist, 1926!.
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The surficial geology of Bar Lake Swamp is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of gl acial er osion and are found a1ong portions of the

. shoreline southwest of Portage Lake  Martin, 1957; Dorr and Eschman, 1976!.



~Hydr olo y

An unnamed oerenni al stream flows through Bar Lake Swamp, south to Bar
Lake. Two small unnamed lakes are adjacent to Bar Lake Swamp; one lies to the
northeast and the other to the northwest. Bar Lake Wetland ¹1 is adjacent to
the western end of' Bar Lake, and Bar Lake Wetland ¹2 is adjacent to the eastern
end of the lake. No streams flow through Bar Lake Wetlands ¹1 and ¹2  U.S.G.S.
quadrangle map, Bar Lake, Michigan, 1956!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, water quality,
depth, or seasona'I changes in Bar Lake Swamp and Bar Lake Wetlands ¹1 and ¹2.
Climate

No natural special features are found in the vicinity of the Bar Lake
Wetland Complex  U.S.G.S. quadrangle map, Bar Lake, Michigan, 1956;
Agricultural Stabilization and Conservation Service aerial photograph, 1973:
Indiana University, Environmental Systems Application Center aeria'I
reconnaissance, 1978!.

BIOTIC SETTING
LM 077-079

The literature search yielded no site-specific information pertaining to
major speci es composi ti on and di stri buti on, density and productivity, or
relationship to water levels of the vegetation of the Bar Lake Wetland Complex.
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 food sources of the fish populations in the Bar Lake Wetland Complex.

-265-

The closest weather station providing climatic data for Portage LakeWetland is located jn Frankfort, Michigan. In 1975, the average monthly
temperature was 45. 7 F, the average daiIy low for January was 19 . 1 F and the
aver age daily high in July was 77.5 F. The average annual precipitation is
36.08 inches, with a mean monthly precipitation of 2.71 inches in January and
1.99 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 25 and the first killing frost on November 24  National
Oceanic and Atmospheric Administr ation, 1975I.



Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribut~on and abundance, density and productivity,
f ood sources, or relationshio to water levels of the invertebrates present in
the Bar Lake Wetland Complex.

Reptiles and Am hi bians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of' this information to the Bar Lake Wetland Complex.

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 these wetlands.

Avif auna

Appendices 0-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to the Bar l ake Wetland Complex.

The literature search provided no site-specific ~nformation pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major tood sources of
the birds utilizing these three wetlands.

ljl amm a l s

The literature search provided no site-specific data pertaining to major
species, seasonal distr ibution and abundance, density and productiv',ty,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting the three wetlands comprising the Bar
Lake 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Bar Lake
Wetland Complex by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.
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CULTURAL SETTING LM 077-079

The Bar Lake Wetland Complex is located in Manistee Township of Manistee
County, Michigan. The county is sparsely populated, having a density of' 37
persons per square mile. Table 4-5 indicates that Manistee County experienced a
rapid rate of population growth between 1970 and 1975. Nanistee Township grew
slowly during the same time period. Projections for 1990 indicate that Manistee
County is expected to under go continued rapid population growth.

Table 4-5. Population Data for the Vicinity of the Bar Lake
Wetland Complex

stima e

Populataion
1975

stima e

Xd
1970-1975

Progec e
Population

1990

Manistee County
Manistee Township

25,50021,766
2,946

6.7
2.5

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

Land Use and Ownershi

Land use within Bar Lake Swamp and Bar Lake Wetlands ¹1 and ¹2 is rural
open space, with some residential development in the southwest corner of Bar
Lake Swamp. The surrounding area is primarily agricultural, but residential
development is present along the shores of Lake Michigan and Bar Lake in the
southwest portion of the wetland complex. Access roads are located near Bar
Lake Wetlands ¹1 and ¹2, and are within and near Bar Lake Swamp. A bridge is
located to the west of Bar Lake Wetland ¹1  U.S.G.S. quadrangle map, Bar Lake,
Michigan, 1956; Agricultural Stabilization and Conservation Service aerial
photograph, 1973; Indiana University, Environmental Systems Application Center
aerial reconnaissance, 1978!. The wetlands are under private ownership
 Rockford Nap Publishers, Inc., 1974!.
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The immediate presence of residential and agricultural land use
surrounding the wetlands, coupled with private ownership and the presence of
energy resources, may reflect moderate to high development pressures.



Recreati on

There are no known state or federal recreational facilities in Bar Lake
Swamp or Bar Lake Wetlands ¹1 and ¹2.

Mineral Ener and Forest Resources

Bar Lake Swamp and Bar Lake Wetlands ¹1 and ¹2 are within an area of
Silurian salt deposits underlain by Devonian salt, but there are no operations
in or near the wetlands exploiting this resource  Gere, 1977!. Five oil wells
and three dry holes are located within Bar Lake Swamp; another oil well is
located just south of the wetland. Wells also lie on the western periphery of
Bar Lake Wetland ¹2 and south of Bar Lake Wetland ¹1  Michigan Geological
Survey, 1978!. No coal resources are present in or near the wetlands  Smith,
1915!. The sand dunes north of the city of Manistee have been leveled by a
private sand-mining company {Northwest Michigan Regional Planning and
Development Commission, 1977!.

Public Utilities and Facilities

Ther e are no public utilities within 0.5 mile of Bar Lake Swamp and Bar
Lake Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Bar Lake, Michigan, 1956!.

Pollution Sources

There are no NPDES permit holders adjacent to Bar Lake Swamp and Bar Lake
Wetlands ¹1 and ¹2  Michigan Water guality Division, 1978!. No site-specific
information was located through the literature search pertaining to non-point
sources of pollution.

Historical and Archaeo1o ical Features

No known historical sites exist within 500 feet of Bar Lake Swamp and Bar
Lake 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  Peebles and Black, 1976!.

LM 077-079RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Bar Lake Swamp and Bar Lake Wetlands ¹1 and ¹2.
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Bar Lake Swamp and Bar Lake Wetland ¹2 are parti al ly wooded   Indi ana
University, Environmental Systems Appl icati on Center aerial reconnai ssance,
1978!, but it was not determined through the literature search whether these
wooded areas are used for commercial production. There are no significant
forest resources in Bar Lake Wetland ¹l.



MANI STEE RIVER WETLAND

PHYSIOGRAPHIC SETTING
LM 080

The total relief of Nanistee River Wetland is 40 feet; wetland elevations
range from 580 to 620 feet above sea level, 0 to 40 feet above the approximate
mean e1evation of Lake Michigan. The wetland is situated in a narrow and
generally flat outwash plain, but topography a short distance to the north and
to the south of the wetland is more varied. The shore1ine near Nanistee River
Wetland is described by the Great I akes Basin Commission �975! as an erodible
low b1uff,

The surficia1 geology of Manistee River Wetland is characterized by lake
beds comprised main1y of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along most of the western
part of the Nanistee River Basin  Martin, 1957; Dorr and Eschman, 1970!.
Soils

The soil type in Manistee River Wetland is Newton sand, which has a surface
layer of very dark gray, coarse-textured organic and mineral materia1. Most of
the organic matter is found in the upper 1ayer; the subsurface is comprised of
almost white, medium to coarse sand. Newton sand is poorly drained  Wheeting
and Bergquist, 1926!.

Manistee River Wetland is located on both sides of the Manistee River,
which flows west through the wetland to Nanistee Lake. A tributary of the
Manistee River, Bear Creek, flows through the northern arm of the wetland, which
lies within the flood p1ain of the river and its tributaries. There are eleven
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Manistee River Wetland is located in the flood plain of the Nanistee River,
0.5 mi1e from the eastern shoreline of I ake Nichigan and 0.5 mile west of the
community of Manistee. The wetland lies within Manistee County, Michigan, andthe Manistee National Forest. Manistee River Wetland is iric'luded in this study
because it is contiguous with the east side of Manistee Lake, which is at the
same elevation as Lake Ni chi gan. The wetland extends more than 14 miles inland.
A number of streams flow into Manistee River Wetland, and near1y the entire
length of the wetland features abandoned meanders of the Nanistee River. Most
of the wetland is wooded. Manistee River Wetland is a Lower Perennial River
System  U.S.G.S. quadrangle maps, Bar Lake, Michigan, 1956, and Onekama,
Michigan, 1956; Agricultura1 Stabilization and Conservation Service aerial
photograph, 1973!.



named tributaries joining the Manistee River: Blacksmith Bayou, Deer Lake
Bayou, Sergeant Bayou, Borski Bayou, Browns Bayou, Jenkins Bayou, Anderson
Bayou, Cl aybank Bayou, Tatches Bayou, Highpoint Bayou, and Peter s Bayou. In
addition, there are many unnamed tributaries to these bayous and to the Manistee
River  U.S.G.S. quadrangle maps, Bar Lake, Michigan, 1956; Onekama, Michigan,
1956!. The drainage area of the Manistee River is 1,780 square miles, with a
mean discharge of 3,370 cubic feet per second in April and 2,047 cubic feet per
second in November. Water quality data for the Manistee River one mile upstream
from the r iver mouth are presented in Table 4-6. Additional water quaiity data
are available from the U.S. Geological Survey, Water Resources Division �977!.

Table 4-6. Water Quality Data for the Manistee River Sampled One Mile
Upstream from the River Mouth

A kal. Suspended
CaCO solids Nitrogen
m / m /1 m /1

D. O.
m /1

Tpp.
C

164 1 2.5
112 12 2.3

9.8
11.0

Nov. 5, 1975
April 7, 1976

10.5
7.0

8.0
7.6

a U.S. Geological Survey, Water Resources Division, 1977

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

Climate

No natural special features are found in the vicinity of Manistee River
Wetland  U.S.G.S. quadrangle maps, Bar Lake, Michigan, 1956; Onekama,
Michigan, 1956; Agricultural Stabilization and Conservation Service aerial
photographs, 1973!.

-270-

The closest weather station providing climatic data for Manistee River
Wetland is located in Manistee, Michigan. In 1975, the averaqy monthly
temperature was 47.7 F, the average daily low for January was 19.4 F and the
average daily high in July was 82.2 F. The average annual precipitation is0

30.92 inches, with a mean monthly precipitation of 2.02 inches in January and
2.72 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 21 and the first, killing frost on November 22  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 Manistee River Wetland ~

Fish

Test-netting results in the 1950's revealed the presence of the following
wetland-re'Iated species in Manistee Lake: northern pike {Esox lucius!, bowfin
 Amia calva!, brown bullhead  ictalurus nebulosus!, ye!luau !haaceh lctalurus
natali~s, white sucker  Catostomus co ~mersoni, redhorse  Moxosto~ma sp.
1 1  ~i~ . 11 b
dolomieui!, rock bass  Amble lites ~ru estris!, bluegill  ~Le amis
~pump  nseed  ~Le omis  bbosus, warmouth sunfish  Le ernie u'I
crappie {Pomoxis ni romacu atus!, walleye  Stizostedion vi reum , ye ow perch
 Perca flavescens , Sohnny arter  Etheostoma ~n1 rum , caar~ a~rinus ~car io!,
b t 1  ~it 1, Id I  � t      d
common shiner  Metro is corno~toe, and banded kill if ish Eundulus dia hanous!
 Taube, 1988! . ther spec> es found in the 1 ake   e. grew> e osa
~d 1 1  d! b1 «1 1
Manistee River Wetland. Al 1 game species appeared to be abundant and supported
a popular sport fishery. There was concern that industrial and municipal water
pollution was destroying the habitat and recreational fishery of Manistee Lake.
Growth rates of several species were reported {Taube, 1958'j. Although it was
not specifically stated, it is probable that Manistee River Wetland was a major
spawning area for many species, particularly esocids. More current, but
unpublished, records of the fish fauna of this important wetland adjacent to a
popular recreational lake probably exist in the files of the Michigan Department
of Natural Resources. A search of the literature provided no site-specific
information pertaining to spawning and hatching areas, seasonal locations and
abundance, life histories, commercial use, or food sources of the fish
populations in Manistee 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
Manistee River Wetland.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Manistee 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 re'lati onship to water levels of the reptiles
and amphibians in this wetland.



Avif auna

A portion of Manistee River Wetland was included in the Mississippi Flyway
Waterfowl Habitat Reconnaissance, which ident1fied inadequately protected h',gh
qua1ity waterfowl areas  Martz, 1976!. Manistee River Wetland, the western
section of which 1s incorporated in the Mani stee River State Game Area, is the
second largest wetland area on the west side of the Lower Peninsula, and is a
major local nesting and staging area. Estimated waterfowl production and
migrat1on data for the wetland are presented in Table 4-7.

The most commonly obser ved waterfowl in the area are mallards  Anas
~ll 1 I. 11 1  g. ~I. 1 � 1 1 I . W.
green-winged teal  A. cg scca!, wood ducks  Aix s onsa!, Canada geese~granta
canadensis!, American coots  Fulica amerscana, and common gall~inn es

AccorcCing to the ichigan Department of Natural Resources, a moderate number of
species feed, nest, and migr ate through the area and include such game spec1es
as snipe  Ca ella allina o!, woodcock  Philohela minor!, sora  Porzana
carolina!, an VIrginIa ra~ s  Rallus limic~oa . horrer~rds, raptors, anJ
songbIrds also utilize the area. RufFed grouse  Bonasa umbel lus! are in fair
abundance in the drier areas, particularly in years when wi Td grapes and
dogwoods bear well.

Use of Man1stee River Wetland by wildlife, including waterfowl, 1s
greatest when water flows over the f1oodpl a1n, as occurs seasonally in spr1ng or
fall and during high water years. Waterfowl hunting is one of the primary
management and public uses of the area.

Appendices D-6 and D-7 contain general information on the wetland b1! ds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this 1nformation to Manistee River Wetland. The 11terature search
provided no site-specific information pertaining to comercial use, health,
life histories, or major food sources of the birds uti11zing Manistee River
Wetland.

Mammal s

Manistee River Wetland is considered exceptional habitat for muskrat
 Ondatra zibethicus!  Jaworski and Raphael, 1978!. However the literature

ng» g I 1
distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhab1ting this wetland.
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Table 4-7. Estimated Waterfowl Production and Nigrmtional
Use of' Nanistee River Wetland

Production ~Mi ration
Q~

Cf QJ
S QJ

CJ! 0S pecies

DUCKS

2500 600
250 200
200 100
500 350

1000 300

4450 1550Total Ducks

GEESE

500 100

500 100

0 0

0 0

Canada goose

Tota1 Geese

4950 16502. 27100Tota1 Anatidae

Nartz �976!
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mallard
b1ack duck
green-winged teal
blue-winged teal
wood duck

0
CT! ~

O C
~ ra
C7! +4

3

50 1.50
10 .15

2 .03
25 ,39

.20

100 2.27

0

Cc ~

M gL
0
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O
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r
cQ Il5

0
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Endan ered Species

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 Manistee
River Wetland by the literature search.

Health

CULTURAL SETTING LM 080

Manistee River Wetland is located within Manistee, Brown, and Dickson
Townships of Manistee County, Michigan. The county is sparsely populated,
having a density of 37 persons per square mile. Table 4-8 indicates that
Manistee County, Brown Township, and Dickson Township all experienced a rapid
rate of popu'l ation gr owth between 1970 and 1975, but Manistee Township
population increased slow'Iy during the same time period. Projections for 1990
indicate that Manistee County is expected to undergo continued rapid population
growth.

Table 4-8. Population Data for the Vicinity of Manistee River Wetland

Estimated
Population

1975

Estimated

1970-1975

Projected
Population

1990

21,766
2,946

742
773

Manistee County
Manistee Township
Brown Township
Dickson Township

6.7
2.5

7.7
23.3

25,500

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

Land Use and Ownershi

Land use within Manistee River Wetland is rural open space. The western
portion of the wetland is fringed by areas of residential and commercial
development, including the communities of Parkdale just north af the wetland,
East Lake to the south, and Manistee across Manistee Lake from the wetland.
Land uses in the area surrounding the wetland are less intensive upriver, giving
way to scattered residences and to agricultural and other rural open space uses.
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Site-specific information indicates that the environmental quality of
Manistee River Wetland is good for production of waterfowl. However, four NPDES
permit holders are located near the wetland and the effluent from these plants
may have some effect on its health.



A number of secondary highways, access roads, and rail lines 'lie adjacent to and
within Manistee River Wetland. Manistee-Blacker Airport is adjacent to the
northern portion of the wetland, and a dam on the Manistee River is located more
than a mile upstream from the eastern end of the wetland  U.S.G.S. quadrangle
maps, Bar Lake, Michi gan, ].956; Onekama, Michi gan, 1956; Agricultural
Stabilization and Conservation Service aerial photograph, 1973!. The eastern
portion of Manistee River Wetland 1s mostly under the ownership of the State of
Michigan. The western portion of the wetland is privately owned, pr1marily by
the Consumers Power Company  David J. Warner, Northwest Michigan Regional
Planning and Development Commission, ~ensonal communication!.

Development pressures for Nanistee River Wetland are likely to be h1gh.
This wetland faces long term development pressures, with development expected
in five or more years. Infringement upon this wetland is expected from private
development, oil and gas extraction, and airport expansion  Nartz, 1976!.

Recreation

The eastern portion of Nan1stee River Wetland is located within the
Nanistee River State Game Area. Primary public uses of this area are waterfowl
and small game hunting and fish1ng  Nichigan Department of Natural Resources,
undated!.

Nineral Ener and Forest Resources

Manistee River Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt. There are two operations within the city of
Nanistee util~zing this resource  Gere, 1977!. Although there are a number of
dry holes within the wetland, there are no oil and gas wells. However, oil and
gas wells are located in the area north of the wetland  M1chigan Geological
Survey, 1978!; the area is considered to be favorable for oil and gas field
discoveries  Great Lakes Basin Commission, 1975!. There are no coal resources
near the wetland  Smith, 1915!. An acti ve sand and gravel operation is located
just south of the wetland in the Claybank Creek area near Claybank Lake
 Michigan Department of State Highways and Transportation aerial photograph,
1973!.

Most of Nanistee River Wetland is wooded and lies within Nanistee National
Forest  Indiana University, Environmental Systems Application Center aerial
reconnaissance, 1978!. It was not determined through the literature search
whether any of this wooded area is used for commercial production.

Public Utilities and Facilities

There are no public utilit1es within 0.5 mile of Manistee River Wetland
 U.S.G.S. quadrangle maps, Bar Lake, Michigan, 1956, and Onekama, Michigan,
1956!.

Pollution Sources

Four NPDES permit holders are located near the shore of Nanistee Lake in
Mani stee, across from the western edqe of Mani stee River Wetland. Si lvert
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Br others Transit Mix Company discharges into Manistee Lake, and the Laman
Asphalt and Paving Company discharges into Manistee Lake via a pond. Stancoff
Car Wash discharges into a storm sewer. The type of discharge from these permit
holders is unknown ~ Martin Marietta Chemicals, Incorporated, discharges
process wastes into Manistee Channel  Michigan Water guality Division, 1978!.
The effect of the discharge  if any! by these NPOES permit holders on Manistee
River Wetland 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 Manistee River Wetland
 Peebles and Black, 1976!. However, two archaeological sites are present in the
vicinity of the wetland. The Bear Creek site was occupied during the Late
Woodland period as a summer fishing village. Excavation has revealed material
indicating that the occupants had Ottawa-type cultural patterns. Riverview
Cemetery is a multi-component si te that was occupied during the Late Archaic and
I ate Woodland periods. Artifacts from burials at the site are representative of
the old Copper Culture of the Late Archaic period  Peebles and Black, 1976!.

LM 080RESEARCH PRO SECTS
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The literature search identified no on-going or impending research
projects pertaining to Manistee River Wetland.



LITTLE MANI STEE RIVER WETLAND

PHYSIOGRAPHIC SETTING LM 081

Little Manistee River Wetland is located 3.7 miles from the eastern
shoreline of Lake Michigan in Manistee County, Micfiigan, 0.3 mile southeast of
Filer City and adjacent to the community of Stronbach. Little Manistee River
Wetland is included in this study because it is contiguous with Manistee Lake,
which has the same elevation as Lake Michigan. The Little Man1stee River f Iows
through the wetland and into Manistee Lake, and the wetland is situated within
the river's floodplain. The eastern portion of Little Manistee River Wetland
lies within the Man1stee National Forest, but only a small portion of the
wetland is wooded. Little Manistee River Wetland is a Low Perennial Riverine
System  U.S.G.S. quadrangle map, Manistee, Mich1gan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1973!.

The total relief of Little Manistee River Wetland is 20 feet; wetland
elevations range from 580 to 620 feet above sea level, 0 to 20 feet above the
approximate mean elevation of Lake Michigan. I ittle Manistee River Wetland lies
on a narrow and generally flat outwash plain, but topography at a short distance
to the north and to the south of the wetland is more varied. The shoreline near
Little Manistee River Wetland is described by the Great Lakes Basin Commission
�975! as an erodible low bluff.

The surficial geology of L1ttle Manistee River Wetland is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
f1ne-grained products of glacial erosion and are found in the coastal areas to
the east of Man1stee Lake  Martin, 1957; Oorr and Eschman, 1977!.

Soils

The soil type in Little Manistee River Wetland is Muck. The surface layer
of Muck is usually dark and loamy and consists of organic material, with coarse
and fibrous, less decomposed matter below the surface, This soil is poorly
drained and is generally found 1n depressions and along waterways  Wheeting and
Bergquist, 1926!.
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The Little Manistee River flows west through Little Manistee River
Wetland. The western end of the wetland borders Lake Manistee  U.S.G.S.
quadrangle map, Manistee, Michigan, 1958!. Manistee Lake has substandard water
quality owing to chloride and other dissolved solids, low levels of dissolved
oxygen, and high levels of nutrients  Great Lake Basin Commission, 1975!. The
effect of the lake water on the wetland is not known.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Little Manistee River Wetland.

C l im ate

The closest weather station providing climatic data for Little Manistee
River Wetland is located in Manistee, Michigan. In 1975, the average monthly
temperature was 47.7 F, the average daily low for January was 19.4 F and the
average daily high in July was 82.2 F. The average annual precipitation is0

30.92 inches, with a mean monthly precipitation of 2.02 inches in January and
2.72 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 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

S ecial Features

No natural special features are found in the vicinity of Little Manistee
River Wetland  U.S.G.S. quadrangle maps, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1973!.

LM 081BIQT! C SETTING

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 Manistee River Wetland.

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 Manistee River Wetland.



jnvertebrates

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
Little Manistee River Wetland.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised i n the i nterpretati on of the
relevance of this information to the Little Manistee River Wetland. The
literature search yielded no site-specific information pertaining to major
species, seasonal distributi on and abundance, density, recreational annd
commercial use, life histories, major food sources, or relationship to wate~
levels of the reptiles and amphibians in this wetland.

Avi f auna

Appendices 0-6 and 0-7 contain general information on the wetland birds
of Lake Sect~on 4, but care should be exercised in the interpretation of the
relevance of this information to Little Manistee River 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

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 the three wetlands comprising the
Little Manistee River Wetland.

Endan ered S ecies

Ho 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 the Little
Manistee River Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wet'Iand. However, a plant discharges cooling
water near the wetland, which may have some effect on its health.
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Little Manistee River Wetland is located in Stronbach Township of Manistee
County, Michigan. The county is sparsely populated, having a density of 37
persons per square mile. Table 4-9 indicates that Manistee County experienced a
rapped rate of population growth between 1970 and 1975. Stronbach Township,
however, underwent a rapid decline in population during the same time period.
Projections for 1990 indicate that Manistee County is expected to undergo
continued r apid population growth.

Table 4-9. Population Data for the Vicinity of Little Manistee
River Wetland

Estimated
Popul ati on

1975

Estimated Projected
Populat>ion

1970-1975 1990

Manistee County
Stronbach Township

21,766
466

6 ' 7
-13.1

25,500

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

Land Use and Ownershi

Land use within Little Nanistee River Wetland is rural open space. The
surrounding area is characterized by residential, industrial, and commercial
development north of the wetland on either side of Nanistee Lake  the
communities of Stronbach and Filer City!. Agricultural and other rural open
space uses are also present in the nearby area. A rail line, secondary
highways, and access roads lie adjacent to and within Little Manistee River
Wetland  U.S.G.S. quadrangle maps, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1973!. The wetland
is under industrial and private ownership  David J. Warner, Northwest Nichigan
Regional Planning and Development Commission, ~ersonal communication!.

Development pressures for Little Manistee River Wetland are likely to be
high. This wetland faces long term development pressures; infringement upon
this wetland is expected from private and industrial development and oil and gas
exploitation in five years or more  Martz, 1976!.

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



Mineral Ener , and Forest Resources

Little Manistee River Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt, but there are no operations in or near the wetland
exploiting this resource  Gere, 1977!. There are no oil and gas wells in Little
Manistee River Wetland, although there is a dry hole in the northern portion
 Michigan Geological Survey, 1978!, and the area is considered to be favorable
for oil and gas field discoveries  Great Lakes Basin Commission, 1975!. No coal
resources are present in the wetland  Smith, 1915!. There are a number of wells
in the vicinity of the wetland formerly used for browne production  Gere, 1977;
Michigan Geological Survey, 1978!.

Only a small portion of Little Manistee River Wetland is wooded   Indiana
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.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Little Manistee River
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

Historical and Archaeolo ical Features

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

RESEARCH PROJECTS LM 081

The literature search identified no on-going or impending research
projects pertaining to Little Manistee River Wetland.
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The Packing Corporation of America, located in Filer City, discharges
turbine, evaporator, vacuum pump, and mill cooling water into Manistee Lake
northeast of the Little Manistee River Wetland  Michigan Water guality
Division, 1978!. The extent and effect of the discharge  if any! by the Packing
Corporation of America on Little Manistee River Wetland is not known. No site-
specific information was located through the literature search pertaining to
non-point sources of pollution.



FILER/GRANT TOWNSHIPS WETLAND

PHYSIOGRAPHIC SETTING LM 082

Filer/Grant Townships Wetland is located 0.1 mile from the eastern
shoreline of Lake Michigan, 4.3 maples south of the city of Manistee, Michigan.
The Manistee County-Mason County line bisects the wetland, which is situated in
a depression landward of low coastal hills. Filer/Grant Townships Wetland is an
almost completely wooded Palustrine System  U.S.G.S. quadrangle map, Manistee,
Michigan, 1958; Agricultural Stabilization and Conservation Service aerial
photograph, 1973!.

The total relief of Filer/Grant Townships Wetland is 30 feet; wetland
elevations range from 590 to 620 feet above sea level, 10 to 40 feet above the
approximate mean elevation of Lake Michigan. The wetland is located in a
rolling morainal area whi ch is dissected by numerous small streams. The
shoreline near Filer/Grant Township Wetland is described by the Great Lakes
Basin Commission �975! as an erodible high bluff.

Surficial Geolo

The surficial geology of Filer/Grant Townships Wetland is characterized by
sand dunes, which are found along the lakeshore from Manistee south to Big Sable
Point  Martin, 1957!.

Soils

A short, unnamed perennial stream flows north to Lake Michigan from the
northern part of Filer/Grant Townships Wetland. This stream has an intermittent
tributary joining it from the east  U.S.G.S. quadrangle map, Manistee,
Michigan, 1958!.

The literature search provided no site-specific data pertaining to water
level influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in this wetland.
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The soil type in Filer/Grant Townships Wetland is Lupton muck, which has a
surf ace layer of dark brown to black granuIar organic matter containing roots;
it is underlain by dark brown, well-decomposed organic matter, tree trunks, and
roots. This soil is poorly drained and has moderate natural fertility  Wonser
et al., 1939!.



Cl imate

The closest weather station providing climatic data for Filer/Grant
Townships Wetland is locate in Manistee, Michigan. In 1975, the average
monthly temperature was 47.7 F, the average daiIy low for January was 19.4 F and
the average daily high in July was 82.2 F. The average annual precipitation is
30.92 inches, with a mean monthly precipitation of 2.02 inches in January and
2.72 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 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!,

No natural special features are present in the vicinity of Filer/Grant
Townships Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958;
Agricultural Stabilization and Conservation Service aerial photograph, 1973!.

BIOTIC SETTING LM 082

Fish

A search of the literature provided no site-specific information
pertaining to major species, species compositi on, spawning and hatchi ng areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish popu'Iations in Filer/Grant Townships 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
Filer/Grant Townships Wetland.

Re tiles and Am hibi ans

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Filer/Grant Townships 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 relationsh~p to water levels of the
reptiles and amphibians in this wetland.
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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 vegetati on of Filer/Grant Townships
Wetland.



Avif auna

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Filer/Grant Townships Wetland. The literature
search provided no site-specific information pertaining to seasonal abundance,
dens i ty and producti vity, recreati onal and commerc i al use, heal th, 1 if e
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mamnal 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 Filer/Grant Townships 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Filer/Grant
Townships Wetland by the literature search'

Health

CULTURAL SETTING LM 082

Filer/Grant Townships Wetland is located in Filer Township of Manistee
County and Grant Township of Mason County. Both counties are sparsely
populated, having densities of 37 and 46 persons per square mile, respectively.
Table 4-10 indicates that between 1970 and 1975, Filer Township experienced a
slow rate of population decline, but Grant Township and Manistee and Mason
Counties experi enced a rapid rate of population growth dur ing the same time
period. Projections for 1990 indicate that Manistee County and Mason County are
expected to undergo continued rapid population growth.
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The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.



Table 4-10. Population Data for the Vicinity of Filer/Grant
Townships Wetland

Estimated Projected
Population

1970-1975 1990

stimated

Population
1975

25,500

30,667

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

Land Use and Ownershi

Land use within Filer/Grant Townships Wetland is rural open space. The
surrounding area is primari'ly in agricultural and other rural open space uses,
with occasional residences  Agricultural Stabilization and Conservation Service
aerial photograph, 1973; West Michigan Regional Planning Commission, 1975!.
The wetland is under private ownership  Rockford Map Publishers, Inc., 1975!,
and its location suggests that development pressures are moderate.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Filer/Grant Townships Wetland.

Mineral Ener and Forest Resources

Filer/Grant Townships Wetland lies within an area of Siwurian salt
deposits underlain by Devonian salt. However, there are no operations in or
near the wetland exploiting this resource  Gere, 1977!. The area is considered
to be favor'able for oil and gas field discoveries  Great Lakes Basin Commission,
1975!, but although there is a dry hole just south of the wetland, there are no
active oil or gas wells  Michigan Geological Survey, 1978!. There are no coal
resources near Filer/Grant Townships Wetland  Smith, 1915!.

Filer/Grant Townships Wetland is wooded  Agricultural Stabilization and
Conservation Service aerial photograph, 1973!, but it was not determined
through the literature search whether this wooded area is used for commercial
production.

Pub 1 i c Utilities and F ac i I i ti es

There are no public utilities within 0,5 mile of Filer/Grant Townships
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.
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Manistee County
Filer Township

Mason County
Grant Township

21,766
1,872

24,517
494

6.7
-2,6

8.4

17.9



Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Filer/Grant Townships
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 082

The literature search identified no on-going or impending research
projects pertaining to Filer/Grant Townships Wetland.
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There are no NPDES permit holders adjacent to Filer/Grant Townships
Wetland  Michigan Water Quality Oivisi on, 1978! . No site-specific information
was located through the literature search pertaining to non-point sources of
pollution.



BIG SABLE PO!NT WETLAND

PHYSIOGRAPHIC SETTING LM 083

Big Sable Point Wetland is located 250 feet from the eastern shoreline of
Lake Michigan in Mason County, Michigan, within Ludington State Park and 3.0
miles northwest of the community of Hamlin Lake. Hamlin Lake lies inland from
the wet1and. Big Sable Point Wetland is a partia'tly wooded Palustrine System
situated among high-relief sand dunes  U.S.G.S. quadrangle map, Manistee,
Michigan, 1958; Agricu1tural Stabilization and Conservation Service aerial
photograph, 1973!.

The total relief of Big Sable Point Wetland is 15 feet; wet1and e1evations
range from 585 to 600 feet above sea level, 5 to 20 feet above the approximate
mean elevation of Lake Michigan. The wet1and is situated on a lacustrine plain
composed of sand dunes. The Great Lakes Basin Commission �975! describes the
shoreline near Big Sable Point Wetland as low sand dunes.

The surficial geology of Big Sable Point Wetland is characterized by sand
dunes, which are found along the lakeshore from Manistee south to Big Sable
Point  Martin, 1957!.

Soils

The soil type for Big Sable Point Wetland is Dune sand, which consists of
gray fine sand that is constantly being shifted by wind. This soil is well-
drained and supports beach grass. It is generally found in areas along Lake
Michigan  Wonser et al., 1939!.

There are no streams flowing through Big Sable Point Wetland  U.S.G.S.
quadrang'te map, Manistee, Michigan, 1958!. The literature search provided no
site-specific data pertaining to water level influences, groundwater drainage
patterns and runoff, depth, or seasonal changes in this wetland.

Climate

The closest weather station providing climatic data for Big Sable Point
Wetland is located in Manistee, Michigan. !n 1975, the average monthly
temperature was 47.7 F, the average daily low for January was 19 .4 F and the0

average daily high in July was 82.2 F. The average annual precipitation is
30.92 inches, with a mean monthly precipitation of 2.02 inches in January and
2.72 inches in July based on the normal period from 1941-1970. The growing
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season is approximately seven months long, with the 1ast kil'1ing frost �8 F! in
1975 occurring on April 21 and the first ki iling frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

No natural specia1 features are found in the vicinity of Big Sable Point
Wetland  U.S.G.S. quadrangle maps, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1973!.

BIOTIC SETTING LM 083

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 Big Sable Point Wetland.

Fish

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

Invertebrates

Re ti les and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Big Sable Point Wetland. The literature search
yielded no site-specific information pertaining to major species, seasonal
distribution and abundance, density, recreational and commercia1 use, 1ife
histories, major food sources, or relationship to water levels of the reptiles
and amphibi ans in this wetland.

Avif auna

The Lake Michigan shoreline of Ludington State Park, which includes Big
Sab1e Point Wetland, has been proposed as an environmental area  Michigan
Shore1ands Management Unit, 1975!. Data from the Shorelands Management Unit and
from Scharf et al. �977! indicate that the Ludington State Park area is
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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
Big Sable Point Wetland.



important for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass through the area, particularly in the spring, Hamlin Lake,
situated to the east of Big Sable Point, Wetland, is also known as a waterfowl
concentration area during fall migration  Jaworski and Raphael, 1978!.

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
re'levance of this information to Big Sable Point 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
wet'land.

Mammals

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 Big Sable Point Wetland.

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 Big Sable
Point Wetland by the literature search.

Health

CULTURAL SETTING LM 083

Big Sable Point Wetland is located in Hamlin Township of Mason County,
Michigan. The county is sparsely populated, having a density of 46 persons per
square mile. Table 4-11 indicates that Mason County experienced a rapid rate of
population growth between 1970 and 1975, but the population of Hamlin Township
remained stable during the same time period. Projections for 1990 indicate that
Mason County is expected to undergo continued r apid population growth.
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The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.



Table 4-11. Population Data for the Vicinity of Big Sable Point Wetland

Estimated
Population

1975

Estimated Projected
Population

1970-1975 1990

Mason County
Hamlin Township

24,517
1,927

8.4
0.8

30,667

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

I and Use and Ownershi

Land use within Big Sable Point Wetland is rural open space, as is the land
use ln the surrounding area. An access road 11es adjacent to Big Sable Point
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1973; West Michigan
Regional Planning Commission, 1975!. The wetland lies within Ludington State
Park and is under state ownership  Rockford Map Publishers, Inc., 1975!, so
development pressures ar e likely to be low.

Recreation

Mineral Ener and Forest Resources

Blg Sable Point Wetland lies within an area of Silurian salt deposits
under lain by Devonian salt. However, there are no oper ati ons in or near the
wetland exploiting this r esource  Gere, 1977!. The area is considered to be
favorable for oil and gas field discoveries  Great Lakes Basin Commission,
1975!, but the near est oil and gas wells are across Hamlin Lake from the wetland
 Michigan Geological Survey, 1978!. There are no coal resources near Big Sable
Point Wet1and  Smith, 1915!.

Big Sable Point Wetland is partially wooded  Agricultural Stabilization
and Conservation Service aerial photograph, 1973!. However, owing to its
1ocation in Ludlngton State Park, it is unlikely that this wooded area would be
subject to commercial production.

Pub 1 i c Utilities and Facilities

There are no public utilities within 0.5 mile of Big Sable Point Wetland
 U.S.G.S. quadrangle map, Manlstee, Michigan, 1958!.
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The 4,156-acre Ludington State Park ls primarily known for its outstanding
system of foot trails and its sandy beaches. Other activities available in the
park include boating, fishing, hunting, and picnicking  Michigan Department of
Natura1 Resources, l978!.



Pollution Sources

There are no NPDES permit holders adjacent to Big Sable Point Metland
 Michigan Mater 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

RESEARCH PROJECTS
LM 083

The literature search identified no on-going or impending research
projects pertaining to Big Sable Point Metland.

-291-

No known historical sites exist within 500 feet of Big Sable Point Metland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that two archaeological sites �0-MN-81 and 2G-MN-79, of unknown
culture and date! are present in the vicinity of the wetland  Peebles and Black,
1976!. Further information regarding the field research and exact location of
these sites can be obtained from the Michigan History Division.



RUPERT BAYOU WETLAND

PHYSIOGRAPHIC SETTING LM 084

Rupert Bayou Wetland is located near the eastern shoreline of Lake Michigan
in Nason County, Michigan, 3.3 miles north of the community of Hamlin. Although
the wetland lies 1, 1 miles inland from the Lake Michigan shoreline, it is
included in this study because it is contiguous with Hamlin I ake, which is
influenced by the water levels of Lake Michigan. Rupert Bayou Wetland is a
Lacustrine System and occupies a low, partially wooded site  U.S.G.S.
quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization and
Conservation Service aerial photograph, 1973!.

The total relief of Rupert Bayou Wetland is 40 feet; wetland elevations
range from 580 to 620 feet above sea level, 0 to 40 feet above the approximate
mean elevation of Lake Nichigan. The wetland is situated on a low lacustrine
plain. An area of high sand dunes is located to the west of the wetland.

Surficial Geo'Io

The surficial geology of Rupert Bayou Wetland is characterized by lake beds
comprised mainly of' sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found along the shoreline of Hamlin
Lake  Martin, 1957; Dorr and Eschman, 1970!.

Soils

Much of Rupert Bayou Wetland appears as open water in the soil survey for
Mason County. The remaining portions of the wetland have been mapped as
Greenwood peat. The surface layer of Greenwood peat consists of yellowish-
brown, coarse, fibrous raw peat which is mostly organic matter. This material
is underlain by peat composed of sedges, reeds, and aquatic plant materials
which form a spongelike mat. Greenwood peat is a poor ly drained, highly acid
soil  Wonser et al., 1939!.

There are no streams flowing through Rupert Bayou Wetland. Parts of the
wetland may be covered with water during periods of heavy rain  U.S.G.S.
quadrangle map, Manistee, Michigan, 1958; Wonser et al., 1939!. The literature
search provi ded no site-specific data pertai ni ng to water 'Ievel influences,
groundwater drainage patterns and runoff, depth, or seasonal changes in this
wetland.
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Climate

The closest weather station providing climatic data for Rupert Bayou
Wetland -is located in Manistee, Michigan. In 1975, the average monthly
temperature was 47.7 F, the aver age daily low for January was 19.4 F and the0

average daily high in July was 82.2 F. The average annual precipitation is0

30.92 inches, with a mean monthly precipitation of 2.02 inches in January and
2.72 inches in July based on the normal period from 1941-1970. The growing
season is approximately seven months long, with the last ki Iling frost �8 F! in
1975 occurring on April 21 and the first killing frost on November 22  National
Oceanic and Atmospheric Administration, 1975!.

Areas of open water lie within the wetland  U.S.G,S. quadrangle map,
Manistee, Michigan, 1958; Agricultural Stabilization and Conservation Service
aerial photograph, 1973!.

BIOTIC SETTING LM 084

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 Rupert Bayou Wetland.

Fish

A list of species found in Hamlin Lake is presented in Appendix A-1. Most
of these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  including coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. More current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources,
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, or food sources of the fish populations in Rupert Bayou Wetland,

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, densi ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Rupert Bayou Wetland.
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Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and rept~les
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Rupert Bayou 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 these wetlands.

Avif auna

The Luding ton State Park area i s important f or hawk, passerine, and
shorebird migrations  Scharf et al., 1977!. Large numbers of hawks and warblers
pass through the vicinity, particularly in the spring. Hamlin Lake is also
known for waterfowl concentration during fall migration  Jaworski and Raphael,
1978!.

Appendices D-6 and D-7 contains general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
re'Ievance of this information to Rupert Bayou 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, ar major food sources of the birds utilizing this
wet1and.

Manuals

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 Rupert Bayou 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 Rupert
Bayou Wetland by the literature search.

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 084

Rupert Bayou Wetland is located in both Hamlin and Grant Townships of Mason
County, Michigan. The county is sparsely populated, having a density of 46
persons per square mile. Table 4-12 indicates that Mason County and Grant
Township experienced a rapid rate of population growth between 1970 and 1975,
but the population of Kamlin Township remained stable during the same time
period. Projections for 1990 indicate that Mason County is expected to undergo
continued rapid population growth.

Table 4-12. Population Data for the Vicinity of Rupert Bayou Wetland

Estimated
Population

1975'

Estimated
Xh

1970-1975

Projected
Population

1990

Mason County
Hamlin Township
Grant Township

24,517
1,927

494

8.4

0.8
17.9

30,667

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

Land Use and Ownershi

Recreation

Rupert Bayou Wetland lies adjacent to the 4, 156-acre Ludington State Park,
which is primarily known for its outstanding system of foot trails and its sandy
beaches. Other activities available in the park include boating, fishing,
hunting, and picnicking  Michigan Department of Natural Resources, 1978!.

-295-

Land use within Rupert Bayou Wetland is rural open space. The surrounding
area is primarily in rural open space uses, except for residential development
along the north shore of Hamlin Lake just east of the wetland  Agricultural
Stabilization and Conservation Service aerial photograph, 1973; West Michigan
Regional Planning Commission, 1975!. An access road crosses the wetlands The
northern portion of the wetland lies within the Manistee National Forest and is
under feder al ownership; the remainder is under private ownership  Rockford Map
Publishers, Inc., 1975!. It can be assumed that development pressures for the
federally owned port~on of the wetland are low, but 'low to moderate pressures
might be expected for the remainder of the wetland owing to the presence of
shoreline residential development.



Mineral, Ener, and Forest Resources

Rupert Bayou Wetland 1s part1ally wooded  Agricultural Stabil~zation and
Conservation Service aerial photograph, 1973!. It was not determ1ned through
the literature search whether this wooded area is used for commercial
production.

Public Utilities and Faci11ties

There are no public utilities within 0.5 mile of Rupert Bayou Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Rupert Bayou Wetland
 Michigan Water equality Division, 1978!. No site-specific 1nformation was
located through the literature search perta1ning to non-point sources of
pollution.

H1storical and Archaeo1o 1cal Features

No known historical sites exist within 500 feet of Rupert Bayou Wet'land,
nor are there any known archaeological sites in the v~cinity. However, the area
has not been systematically surveyed by a professional archaeologist  Peeb1es
and Black, 1976!.

RESEARCH PROSPECTS LM 084

The literature search identif1ed no on-going or impending research
projects pertaining to Rupert Bayou Wetland.
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Rupert Bayou Wetland lies w~th~n an area of Silurian salt deposits
underlain by Devonian salt. However, there are no operations in or near the
wetland exploiting this resource  Gere, 1977!. The area is considered to be
favorable for o11 and gas field d1scoveries  Great Lakes Basin Commission,
1975!, but although there are a number of oil and gas wells in the area east of
Hamlin Lake, there ar'e no wells in the immediate vicinity of the wetland
 Michigan Geolog1cal Survey, 1978!. There are no coal resources in or near the
wetland  Smith, 1915!.



HAMLIN LAKE AREA WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 085-086

The Hamlin Lake Area Wetland Complex, comprised of HamIin Lake Wetlands ¹l
and ¹2, is located near the eastern shoreline of Lake Michigan in Masan County,
Michigan. Hamlin Lake Wetland ¹I lies four miles northeast of the community of
Hamlin Lake and 2.5 miles inland from the Lake Michigan shoreline. Hamlin Lake
Wetland ¹2 is situated 4.1 miles northeast of the community of Hamlin Lake and
2.9 miles inland. These wetlands are included in this study because they are
contiguous with Hamlin Lake, which is influenced by the water levels of Lake
Michigan. Hamlin Lake Wetlands ¹I and ¹2 are wooded, Lacustrine Systems
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization
and Conser vati on Ser vi ce aeri al photogr aph, 1972! .

The total relief of Hamlin Lake Wetlands ¹1 and ¹2 is 20 feet; elevations
of both wetlands range from 580 to 600 feet above sea level, 0 to 20 feet above
the approximate mean elevation of Lake Michigan. The wetlands lie on a
lacustrine plain surrounded by rolling morainal topography.

Soils

The soil type in Hamlin Lake Wetlands ¹I and ¹2 is Rifle peat. The surface
layer of this soil consists of brown or dark-brown organic matter, including
partly decomposed and well decomposed wood and leaf material. Below this layer,
brown, partially decomposed fibrous material is found, derived mainly from
aquatic plants  Wonser et al., 1939!.

An unnamed intermittent stream enters Hamlin Lake Wetland ¹1 from the
north. No streams flow through Hamlin Lake Wetland ¹2. Both wetlands are
adjacent to Hamlin Lake  U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.
The literature search provided na site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in these wetlands.
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The surficial geology of Hamlin Lake Wetlands ¹1 and ¹2 is characterized by
lake beds campr ised mainly of sand. These gl aciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along the shoreline of
Hamlin Lake  Martin, 1957; Dorr and Eschman, 1970!.



Climate

The closest weather station providing climatic data for the Hamlin Lake
Area Wetland Complex is located in Ludington, Michigan. In 1975, the ager age
monthly temperature was 47.0 F, the average daily low for January was 20.1 F and
the average daily high in July was 80.7 F. The average annual precipitation is
31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last kiIling frost �8 F! in
1975 occurring on April 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of the Hamlin Lake
Area Wetland Complex  U.S.G.S. quadrangle map, Nanistee, Michigan, 1958;
Agricultural Stabilization and Conservation Service aerial photograph, 1972!.

BIOTIC SETTING LN 085-086

Fish

A list of species found in Hamlin Lake is presented in Appendix A-l. Most
of these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  including coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. More current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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 cofrwiercial
use, or food sources of the fish populations in Hamlin Lake Wetlands gl and g2.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
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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 Hamlin Lake Wetlands 81 and
0'2.



food sources, or relationship to water levels of the invertebrates present in
Hamlin Lake Wetlands ¹I and ¹2.

Re tiles and Am hi bi ans

Appendix C-5 contains general informat1on on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Hamlin Lake Wetlands ¹1 and ¹2. The literature
search y1elded no site-specific information pertaining to major spec1es,
seasonal distribution and abundance, density, recreat1onal and commercial use,
life histories, major food sources, or relationship to water levels of the
reptiles and amphibians in these wetlands.

Avi f auna

According to Scharf et al. �977!, the Ludington State Park area 1s
important. for hawk, passer1ne, and shoreb1rd migrations. Large numbers of hawks
and warblers pass through the vicinity, particularly in the spring. Hamlin Lake
is also known for waterfowl concentration dur ing fa11 migration  Jaworski and
Raphael, 1978!.

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the 1nterpretation of the
relevance of this information to Hamlin Lake Wetlands ¹1 and ¹2. The 11terature
search provided no site-specific information pertaining to seasonal abundance,
density and productivity, recreational and commercial use, health, life
histories, relat1onship to water levels, or major food sources of the birds
utilizing these wetlands.

Mammals

The literature search provided no site-specific data pertaining to major
species, seasonal distributi on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals 1nhabiting the two wetlands comprising the Hamlin
Lake Area 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Hamlin
Lake Area Wetlands Complex by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.
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CULTURAL SETTING LM 085-086

Hamlin Lake Wetlands ¹1 and ¹2 are located in Hamlin Township of Mason
County, Michi gan. The county is sparsely populated, having a density of 46
persons per square mile. Table 4-13 indicates that Mason County experienced a
rapid rate of population growth between 1970 and 1975, but the population of
Hamlin Township remained stable during the same time period. Projections for
1990 indi cate that Mason County is expected to undergo continued rapi d
population growth.

Table 4-13. Population Data for the Vicinity of Hamlin Lake
Wetlands ¹1 and ¹2

Estimated

Popu1 at>i on
1975

Estimated

1970-1975

Projected
Populatbion

1990

Mason County
Hamlin Township
Grant Township

24,517
1,927

494

30,6678.4
0.8

17.9

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

Land Use and Ownershi

Land use within Hamlin Lake Wetlands ¹1 and ¹2 and in the surrounding area
is rural open space. An access road is located between Hamlin Lake Wetlands ¹1
and ¹2  U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1972; West Michigan
Regional Planning Commission, 1975!. The wetlands are under private ownership
 Rockford Map Publishers, Inc., ]975!, but their location suggests that
development pressures are low to moderate.

Recreation

There are no known state or federal recreational facilities in Hamlin Lake
Wetlands ¹1 and ¹2.

Mineral Ener and Forest Resources

Hamlin Lake Wetlands ¹1 and ¹2 are within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in or
near the wetland utilizing these resources  Gere, 1977!. Although the vicinity
of the wetlands contains isolated oil and gas pools, there are presently no
operations of this nature near the wetlands  Great Lakes Basin Commission, 1975;
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Michigan Geological Survey, 1977!, There are no known coa1 deposits in the
wetlands  Smith, 1915 ! .

Hamlin Lakes Wetlands ¹1 and ¹2 are wooded  Agricultural Stabilization and
Conservation Service aerial photograph 1972!, but it was not determined through
the Iiterature search whether these wooded areas are subject to commercial
timber harvest.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Hamlin Lake Wetlands ¹1
and ¹2  U.S.G.S. quadrangle map, Manistee, NIichigan, 1958!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Hamlin Lake Wetlands ¹l
and ¹2, 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 085-086

The literature search identified no on-going or impending resear'ch
projects pertaining to Hamlin Lake Wetlands ¹1 and ¹2.

-301-

There are no NPDES permit holders adjacent to Hamlin Lake Wetlands ¹1 and
¹2  Michigan Water Quality Division, 1978!. No site-specific informati on was
located through the literature search pertaining to non-point sources of
po'Ilution.



BIG SABLE RIVER WETl AND

PHYSIOGRAPHIC SETTING LM 087

Big Sable River Wetland is located at the head of Hamlin Lake, near the
eastern shoreline of Lake Michigan in Mason County, Michigan, 5.5 miles
northeast of the community of Hamlin Lake. The wetland is 4.7 miles east of the
Lake Mi chi gan shoreline, but it i s included in thi s study because i t i s
contiguous with Hamlin Lake, which is influenced by the water levels of Lake
Michigan. The northeastern portion of the wetland is wooded; the lower portion
of the wetland, which is adjacent to Hamlin Lake, is non-wooded. Big Sab1e
River Wetland is both a Lacustrine and Lower Perennial Riverine System and
occupies a low site within the Manistee National Forest  U.S.G.S. quadrangle
map, Mani stee, Mi chi gan, 1958; Agri cultural Stab i 1 i zati on and Conser vati on
Service aerial photograph, 1972!.

The total relief of Big Sable River Wetland is 20 feet; wetland elevations
range from 580 to 600 feet above sea level, 0 to 20 feet above the approximate
mean e'tevation of Lake Michigan. The wetland is situated on a lacustrine plain
surrounded by rolling morainal topography.

Surficial Geolo

The surficial geology of Big Sable 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 along the western end of
the Big Sable River and the Hamlin I ake shoreline  Martin, 1957; Dorr and
Eschman, 1970!.

Soils

The soil type for Big Sab1e River Wetland is Houghton muck. 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
underlain with decomposed sedges and grasses. Houghton muck is generally found
in old lake beds  Wonser et al,, 1939!.

H ~drolly

The Big Sable River flows southwest through Big Sable River Wetland,
forming a delta where it enters Hamlin Lake. Davis Creek and an unnamed
intermittent stream enter the wetland from the east. The literature search
provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, depth, or seasonal changes in Big
Sable River Wetland.
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C l imate

The closest weather station providing climatic data for Big Sable River
Wetland is located jn Ludington, Michigan. ! n 19'5, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and2.46 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural specia1 features are found in the vicinity of Big Sable River
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958; AgriculturalStabilization and Conservation Service aerial photograph, 1972!.

LM 087
BIOTIC SETTING

The literature search yie'lded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relationship to water levels of the vegetation of Big Sable River Wetland.
Fish

A list of species found in Hamlin Lake is presented in Appendix A-1. Mostof these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Ki1pela �942~ found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  inc1uding coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. More current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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 histor~es, recreationa1 and commercial
use, or food sources of the fish populations in Big Sable River Wetland.
Invertebr ates

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
Big Sable River Wetland.
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Repti l es and Amph1bi ans

Appendix C-5 contains general information on the amphib1ans and reptiles
of Lake Section 4, but care should be exercised in the interpretat1on of the
relevance of this information to Big Sable River Wetland. The literature search
yielded no site-spec1fic information 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 these wetlands.

Avif auna

According to Scharf et al. �977!, the Lud1ngton State Park area is
important for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass thr ough the vicinity, particularly in the spring. Hamlin Lake
is also known for waterfowl concentrat1on during fall migration {Jaworski and
Raphael, 1978!.

Appendices D-6 and 0-7 contain general informat1on on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Big Sable River Wetland. The literature search
provided no site-specific information pertaini ng to seasonal abundance, dens1ty
and productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds util1zing this
wetland.

Mammal 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 histor1es, food sources, or relationship
to water levels of the mammals inhabiting Big Sable River 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 Wildl1fe Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Big Sable
River Wetland by the literature search.

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 087

Big Sable River Wetland is located in Hamlin Township of Mason County,
Michigan. The county is sparsely populated, having a density of 46 persons per
square mile. Table 4-14 indicates that Mason County experienced a rapid rate of
population growth between 1970 and 1975, but the population of Hamli n Township
remained stable during the same time period. Projections for 1990 indicate that
Mason County is expected to undergo continued rapid population growth.

Table 4-14. Population Data for the Vicinity of Big Sable River Wetland

Estimated
Population

1975

Estimated

1970-1975

Projected
Population

1990

Mason County
Hamlin Township

24,517
1,927

8.4
0.8

30,667

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

Land Use and Ownershi

Recreation

There are no known state or federal recreational facilities in Big Sable
River Wetland.

Mineral Ener and Forest Resources

Big Sable River Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing these
resources  Gere, 1977!. Although the area in the vicinity of Big Sable River
Wetland contains isolated oil and gas pools, there are presently no operations
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Land use within Big Sable River Wetland is rural open space. The
surrounding area is characterized by agri cultural and other rural open space
uses. Access roads lie to the east and to the west of Big Sable River Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization
and Conservation Service aerial photograph, 1972; West Michigan Regional
Planning Commission, 1975!. The wetland is under mixed federal and private
ownershi p  Rockf ord Map Pub 1 i shers, Inc., 1975!, but the predominance of
federal ownership may indicate that this wetland is subject to low development
pressures.



Big Sable River Wetland is partially wooded and lies within the Manistee
Nati onal Forest. Spec if ic information on the commerci al value of f orest
resources in this wetland and operations for harvesting these resources was not
identified through the literature search. However, any harvesting of timber
would be subject to Forest Service guidelines on the management of wetland
resources  U.S. Forest Service, 1976!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Big Sable River Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Big Sable River Wetland
 Michigan Water guality Division, 1978!, Ho site-specific information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Ar chaeolo ical Features

No known historical sites exist within 500 feet of Big Sable 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 087

The literature search identified no on-going or impending research
projects pertaining to Big Sable River Wetland.
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of this nature near the wetland  Great Lakes Basin Commission, 1975; Michigan
Geological Survey, 1975!. There are no known coal deposits in the wetland
 Smith, 1915!.



HAMLIN LAKE WETLAND $3

Hami in Lake Wetland $3 is 1ocated near the eastern shoreline of Lake
Michigan in Mason County, Michigan, four miles northeast of the community of
Hamlin Lake. Although it lies 3.9 miles from the Lake Michigan shoreline,
Hamlin Lake Wetl and 83 is inc1uded in this study because it is adjacent to
Hamlin Lake, which is influenced by the water levels of' Lake Michigan. The
wetland is situated on the east side of a small inlet of Hamlin Lake, and an
intermittent stream flows into Hamlin Lake to the south of the wetland. Hamlin
Lake Wetl and f3 is a Lacustrine System and occupies a low, non-wooded site
{U.S.G.S, quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization
and Conservation Service aerial photograph, 1973!.

The total relief of Hamlin Lake Wetland g3 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 low lacustrine plain;
the surrounding topography is flat to rolling ~

The surficial geology of Hamlin Lake Wetland P3 is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along the shoreline of
Hamlin I ake  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Hamlin Lake Wetland P3 is Houghton muck. 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
underlain with fibrous material, such as sedges and grasses, that is a1so well
decomposed. Houghton muck is generally found in old 1ake beds  Wonser et al.,
1939!.

An unnamed intermittent stream flows into Hamlin Lake Wetland P3 from the
adjacent upland. Hamlin Lake Wet1and lies adjacent to Hamlin Lake. The
literature search provided no site-specific data pertaining to water level
influences, groundwater drai nage patterns and runoff, depth, or seasonal
changes in Hamlin Lake Wetland P3.

Cl im ate

The closest weather station providing c1imatic data for Hamlin Lake
Wetland t3 is located in Ludington, Michigan. In 1975, the average monthly
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temperature was 47.0 F, the average dally low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 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 on April 25 and the first klllitig frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Hamlin Lake
Wetland ¹3  U.S.G.S. quadrangle map, Manlstee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photograph, 1972!.

LM 088BIOTIC 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 Hamlin Lake Wetland ¹3.

Fish

A list of species found in Hamlin Lake is presented in Appendix A-1. Most
of these species, except the salmoni ds, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  including coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. More current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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 cotteierciaf
use, or food sources of the fish populations in Hamlln Lake 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
Hamlin Lake Wetland ¹3.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Hamlin Lake Wetland ¹3. The literature search
yielded no site-specific information pertaining to major species, seasonal
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di str ibuti on and abundance, density, recreational and comlerci al use, 1 i f e
histories, major food sources, or relationship to water levels of the reptiles
and amphibians in this wetland.

Avif auna

According to Scharf et al. �977!, the Ludington State Park area is
1mportant for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass through the vicinity, particularly in the spring. Hamlin Lake
is also known for waterfowl concentration during fall migration  Jaworski and
Raphael, 1978!.

Appendices D-6 and D-7 contain general information on the wetland birds
of' Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Hamlin Lake Wetland f3. The literature search
provided no site-specific information pertain1ng to seasonal abundance, density
and productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds uti11zing this
wet 1 and.

Mammal 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 relat1onship
to water levels of the mammals inhabiting Hamlin Lake Wetland $3.

No plants or an1mals 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 Hamlin Lake
Wetland $3 by the literature search.

Health

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

LM 088CULTURAL SETTING
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Hamlin Lake Wetland P3 is located in Hamlin Township of Mason County,
Michigan. The county is sparsely populated, having a density of 46 persons per
square mile. Table 4-15 indicates that Mason County experienced a rap1d rate of
population growth between 1970 and 1975, but the population of Hamlin Township
remained stable during the same time per1od. Projections for 1990 indicate that
Mason County 1s expected to undergo continued rapid population growth.



Table 4-15. Population Data for the Uicinity of Hamlin Lake Wetland ¹3

Estimated
Popul ati on

1975

Estimated

1970-1975

Projected
Population

1990

Mason County
Hamlin Township

24,517
1,927

8.4
0.8

30,667

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

L and Use and Owner s hi

Land use within Hami in Lake Wetl and ¹3 is rural open space. The
surrounding area is in agricultural and other rural open space uses. An access
road is located a short distance to the east of Hamlin Lake Wetland ¹3  U.S.G.S.
quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization and
Conservation Service aerial photograph, 1973; West Michigan Regional Planning
Commission, 1975! . The wetl and is under pri vate ownership  Rockf ord Map
Publishers, Inc., 1975!, and its location suggests that it is subject to
moderate population pressures.

Recreation

There are no known state or federal recreational facilities in Hamlin Lake
Wetland ¹3.

Mineral Ener and Forest Resources

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Hamlin Lake Wetland ¹3
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Hamlin Lake Wetland ¹3
 Michigan Water guality Division, 1978!. No site-specific information was
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Hamlin Lake Wetland ¹3 lies within an area of Silurian salt deposits
unde~lain by Devon~ an salt deposits. However, there are no operations in or
near the wetland utilizing these resources  Gere, 1977!. Although the area in
the vicinity of Hamlin Lake Wetland ¹3 is considered to be favorable for oil and
gas field discoveries, there are presently no operations of this nature near the
wetland  Great Lakes Basin Commission, 1975; Michigan Geological Survey, 1977!.
There are no known coal deposits in the wetland  Smith, 1915!, nor are there any
significant forest resources  Agriculture Stabilization and Conservation
Service aerial photograph, 1973!.



HistoricaI and ArchaeoIo ical Features

No known historical sites exist within 500 feet of Hamlin Lake Wetland ¹3,
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 088

The literature sear ch identified no on-going or impending research
projects pertaining to Hamlin I ake Wetland ¹3.
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HAMLIN LAKE WETLAND COMPLEX

PHYSIOGRAPHIC SETTING LM 089-090

The Hamlin Lake Wetland Complex, comprised of Hamlin Lake Wetlands t4 and
$5, 1s located near the eastern shoreline of Lake Michigan in Mason County,
Michigan. Each of the wetlands in this complex is situated more than 1,000 feet
from the Lake Michigan shoreline, but they are included in this study because
they are contiguous with Hamlin Lake, which is influenced by the water levels of
Lake Michigan. Hamli n Lake Wetland g4 lies 2.5 miles north of the commun1ty of
Hamlin Lake and two m11es from the Lake Michigan shoreline. It is a Lacustrine
System and occupies a low, non-wooded site. Hamlin Lake Wetland 45, also a
Lacustrine System, occupies a low, wooded site. This wetland lies two miles
north of the coo+unity of Hamlin Lake and 2.4 miles from the Lake Michigan
shoreline  U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural
Stabilization and Conservation Service aerial photogr aph, 1972!.

Hamlin Lake Wetland t4 has a total relief of 20 feet, with elevations
ranging from 580 to 600 feet above sea level, 0 to 20 feet above the approx1mate
mean elevation of Lake Michigan, The total relief of Hamlin Lake Wetland f5 is
40 feet, with elevations ranging from 580 to 620 feet above sea level. The
wetlands lie on a low lacustrine plain; the surrounding topography is flat to
ro 1 1 ing.

Surficial Geolo

Soils

The soil type in Hamlin Lake Wetland P4 and $5 is Houghton muck. 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 underlain with fibrous material, such as sedges and grasses, that is also
well decomposed. Houghton muck is generally found in old lake beds  Wonser et
al., 1939!.

~H~dro~lo v

There are no streams flowing through Hamlin Lake Wetlands f4 and f5, but
the wetlands are adjacent to Hamlin Lake  U.S.G.S. quadrangle map, Manistee,
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The surfi c1al geology of Hamlin Lake Wetlands 44 and 45 is char acterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along the shorel1ne of
Hamlin Lake  Martin, 1957; Dorr and Eschman, 1970!.



Michigan, 1958!. 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.

Climate

The closest weather station providing climatic data for the Hamlin Lake
Wetland Complex is 1ogated in Ludington, Michigan. In 1975, the averse monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 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 on April 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special featur es are found in the vicinity of the Hamlin Lake
Wetland Complex  U.S.G.S. quadrangle map, Manistee, Nichigan, 1958;
Agricultural Stabilization and Conservation Service aerial photograph, 1972!.

BIOTIC SETTING LM 089-090

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 Hamlin Lake Wetlands g4 and
45.

Fish

A list of species found in Hamlin Lake is presented in Appendix A-1. Most
of these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  inc1uding coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. Nore current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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 corrmercial
use, or food sources of the fish populations in Hamlin Lake Wetlands t4 and 45.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
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food sources, or relationship to water levels of the invertebrates present in
Hamlin Lake Wetlands 44 and g5.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Hamlin Lake Wetlands $4 and 85. The literature
search yielded no site-specific information pertaining to major species,
seasonal distributi on 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

According to Scharf et al. �977!, the Ludington State Park area is
important for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass through the vicinity, particularly in the spring. Hamlin Lake
is also known for waterfowl concentration during fall migration  Jaworski and
Raphael, 1978!.

Appendices D-6 and D-7 contain genera1 information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Hamlin Lake Wetlands t4 and 15. The 1iterature
search provided no site-specific information pertaining to seasona'I abundance,
density and productivity, recreational and commercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilitizing these wetlands.

Nagual 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 the two wetlands comprising the Hamlin
Lake 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Hamlin
Lake Wetland Complex by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.
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CULTURAL SETTING LM 089-090

Table 4-16. Population Data for the Vicinity of Hamlin Lake
Wetlands P4 and f5

Estimated
Populataion

1975

Estimated

Xh
1970-1975

Prospected
Population

1990

Mason County
Hamlin Township

24,517
1,927

8.4
0.8

30,667

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

Land Use and Ownershi

Land use within Hamlin Lake Wetlands P4 and IIr5 is rural open space. The
surrounding area is primarily in rural open space, with some agricultural open
space. An access road crosses Hamlin Lake Wetland P4  U.S.G.S. quadrangle map,
Manistee, Michigan, 1958; Agricu1tural Stabilization and Conservation Service
aerial photograph, 1972; West Michigan Regional Planning Commission, 1975!.
The wetlands are under private ownership  Rockford Map Publishers, Inc., 1975!,
but the general absence of development may indicate that the wetlands face low
to moderate development pressures.

Recreation

There are no known state or federal recreational faci1ities in Hamlin Lake
Wetlands g4 and g5.

Mineral, Ener and Forest Resources

Hamlin Lake Wetlands g4 and 15 are within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in or
near the wetland utilizing these resources  Gere, 1977!. Although the area in
the vicinity of the wetlands is favorable for oil and gas field discoveries,
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Hamlin Lake Wetlands rIr4 and 0'5 are located in Hamlin Township of Mason
County, Michigan. The county is sparsely populated, having a density of 46
persons per square mile. Table 4-16 indicates that Mason County experienced a
rapid rate of population growth between 1970 and 1975, but the population of
Hamlin Township remained stable during the same time period. Projections for
1990 indicate that Mason County is expected to undergo continued rapid
population growth.



there are presently no operations of this nature near the wetlands  Great Lakes
Basin Commission, 1975; Michigan Geological Survey, 1977!. There are no known
coal deposits in the wetlands  Smith, 1915!.

Hamlin Lake Wetland ¹5 is wooded  Agriculture Stabilization and
Conservation Service aerial photograph, 1972!, but it was not determined
through the literature search whether this wooded area is subject to corenercial
timber harvest. There are no significant forest resources in Hamlin Lake
Wetland ¹4.

Publ i c Util iti es and Facilities

There are no public utilities within 0.5 mile of Hamlin Lake Wetland ¹4 and
¹5  U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Hamlin Lake Wetland ¹4 and ¹5
 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 Hamlin Lake Wetland ¹4
and ¹5, 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!.

LM 089-090RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Hamlin Lake Wetlands ¹4 and ¹5.
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NORTH BAYOU WETLAND

PHYSIOGRAPHIC SETTING LM 091

North Bayou Wetland is located near the eastern shoreline of Lake Michigan
in Mason County, Michigan, 1.3 miles north of the community of Ham'lin Lake.
Although it lies 3.1 miles from the Lake Michigan shoreline, North Bayou Wet'land
is included in this study because it is contiguous with Hamlin Lake, which is
influenced by the water levels of Lake Michigan. The wetland is located at the
eastern end of an inlet of Hamlin Lake and extends inland for approximately 1.5
miles. North Bayou Wetland is both a Palustrine and Lacustrine System and
occupies a low, wooded site  U.S.G.S. quadrangle map, Manistee, Michigan, 1958;
Agricultural Stabilization and Conservation Service aerial photograph, 1972!.

The total relief of North Bayou Wetland is 60 feet; wetland elevations
range from 580 to 640 feet above sea level, 0 to 60 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a low lacustrine plain;
the surrounding topography is flat to rolling.

The surficial geology of North Bayou Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found along the shoreline of Hamlin
Lake  Martin, 1957; Dorr and Eschman, 1970!.

Soils

There are two soil types found in North Bayou Wetland. Rifle peat is
present in the northern part of the wetland, and Lupton muck is found in the
southern part and along the Hamlin Lake shore. The surface layer of Rifle peat
consists of brown or dark-brown organic matter, including partly-decomposed and
wel'l-decomposed wood and leaf material. Below this layer is brown, partially-
decomposed fibrous material derived mainly from aquatic plants. Lupton muck has
a surface layer of dark brown to black granular organic matter containing roots,
and is underlain by dark brown, well-decomposed organic matter, tree trunks, and
roots. This soil is poorly drained and has moderate natural fertility  Wonser
et al., 19393,

~H~dr ale

There are no streams flowing through North Bayou Wetland, but the wetland
is adjacent to North Bayou of Hamlin Lake  U.S.G.S. quadrangle map, Manistee,
Michigan, 1958! . The literature search provi ded no site-specific data
pertaining to water level influences, groundwater drainage patterns and runoff',
depth, or seasonal changes in North Bayou Wetland,
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C l1mate

The closest weather station providing climatic data for North Bayou
Wetland is l ocated jn Ludington, Michigan. In 1975, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly prec~pitation of 2.42 inches in January and
2.46 inches in July based on the normal period from 1941-1970. The gsowing
season is approximately six months long, with the last kill1ng frost �8 F! in
1975 occurring on April 25 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 vic1nity of North Bayou
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, ].958; Agricultural
Stabi lizat1on and Conservation Service aerial photograph, 1972!.

LM Ogj.BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, density and productivity, or
relationship to water levels of the vegetation of North Bayou Wetland.

Fish

A search of the literature provided no site-specific information
pertaining to major species, species compos1tion, spawn1ng and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in North Bayou Wetland.

Invertebrates

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to North Bayou Wetland. The literature search
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 this wetland.
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The literature search produced no site-specific data pertaining to species
composition, seasonal d1stribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
North Bayou Wetland.



Avifauna

According to Scharf et al. �977!, the Ludington State Park area 1S
1mportant for hawk, passerine, and shorebird m1grat1ons. Large numbers of hawks
and warbler s pass through the vicinity, particu1arly in the spring. Haml1n Lake
is also known for waterfowl concentration during fall migration  Jaworski and
Raphael, 1978!.

Appendices 0-6 and 0-7 contain general information on the wetland birds
of Lake Section 4, but care shou1d be exercised in the interpretation of the
relevance of this informat1on to North Bayou Wetland. The literature search
provided no site-specific 1nformation perta1ning to seasonal abundance, dens1ty
and productivity, recreat1onal and commercial use, health, life h1stories,
relationship to water levels, or major food sources of the birds utilizing this
wet 1 and.

Mamma1s

The literature search provided no site-specif1c data perta1ning to major
speci es, seasona1 di str1buti on and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relat1onship
to water levels of the mammals inhabiting North Bayou Wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened spec1es  U.S. Fish and Wildlife Service, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in North Bayou
Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of th1s wetland.

LM 091CULTURAL SETTING
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North Bayou Wetland is located in Hamlin Township of Mason County,
Michigan. The county is sparsely populated, having a density of 46 persons per
square mi le. Table 4-17 indicates that Mason County experienced a rapid rate of
population growth between 1970 and 1975, but the population of Hamlin Township
remained stable during the same time period. Projections for 1990 indicate that
Mason County 1s expected to undergo continued rapid population growth.



Table 4-17. Population Data for the Vicinity of North Bayou Wetland

Estimated
Popu1 at i on

1975

Estimated

1970-1975

Projected
Populatbion

1990

Mason County
Hamlin Township

24,517
1,927

30,6678.4
0.8

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

Land Use and Ownershi

Land use within North Bayou Wetland is agricultural and other rural open
space. The surrounding area is primarily agricultural open space, but
occasional residences are found throughout the ar ea. A series of access roads
have been constructed to the south of North Bayou Wetland  U.S.G.S. quadrangle
map, Manistee, Michigan, 1958; Agricultural Stabilization and Conservation
Service aerial photograph, 1972; West Michigan Regional Planning Commission,
1975!. The wetland is under private ownership  Rockford Map Publ1shers, Inc.,
1975!, and is probably subject to moderate development.

Recreation

Mineral Ener and Forest Resources

North Bayou Wetland 11es within an area of Silurian salt deposits underlain
by Devonian salt deposits. However, there are no operations 1n or near the
wetland utilizing these resources  Gere, 1977!. Although the vicinity of North
Bayou Wetland is f avorable for oil and gas field discoveries, there are
presently no operations of this nature near the wetland  Great Lakes Basin
Commission, 1975; Michigan Geological Survey 1977!.There are no known coal
depos1ts in the wetland  Smith, 1915!.

North Bayou Wetland is wooded  Agricultural Stabilization and Conservation
Service aerial photograph, 1972!, but it was not determined through the
literature search whether this wooded area 1s subject to commercial timber
harvest.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of North Bayou Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.
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There are no known state or federal recreational facil1ties in North Hayou
Wetland.



Pol 1 uti on Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of North Bayou 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 PRO SECTS
LM 091

The literature search identified no on-going or impending research
projects pertaining to North Bayou Wetland.
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There are no NPBES permit holders adjacent to North Bayou Wetland  Michigan
Water guality Division, 1978!. No site-specific information was located
through the literature search pertaining to non-point sources of pollution.



MIDDLE BAYOU WETLAND

PHYSIOGRAPHIC SETTING LM 092

Middle Bayou Wet1and is located near the eastern shoreline of Lake Michigan
in Mason County, Michigan, 0.4 mile east of the community of Ham'tin Lake.
Although 1t is 2.5 m1les from the Lake Michigan shoreline, Middle Bayou Wetland
1s included in this study because it is contiguous w1th Hamlin Lake, which is
influenced by the water levels of Lake Mich1gan. The wetland lies at the
eastern end of MIddle Bayou, an inlet of Hamlin Lake, and extends inland
distance of approximately one mile. Middle Bayou Wetland 1s both a Lacustrine
and Palustrine System and occup1es a low, wooded site  U.S.G.S. quadrangle map,
Manistee, Michigan, 1958; Agricultural Stabilization and Conservation Service
aerial photograph, 1972!.

The total relief of Middle Bayou Wetland is 60 feet; wetland elevations
range from 580 to 640 feet above sea level, 0 to 60 feet above the approximate
mean elevation of Lake Nichigan. The wetland lies on a low lacustrine plain;
the surrounding topography is flat to rolling.

Surficial Geolo

The surficial geology of Middle Bayou Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustr1ne sediments consist of fine-
grained products of glac1al erosion and are found along the shoreline of Hamlin
Lake  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type for Middle Bayou Wetland is Rifle peat. The surface layer of
Rifle peat consists of brown or dark-brown organic matter, 1ncluding partly-
decomposed and well-decomposed wood and leaf material. This layer 1s underlain
with brown, partially-decomposed fibrous material derived mainly from aquatic
plants  Wonser et al., 1939!.

~Hdro~lo y

No streams flow through Middle Bayou Wetland, but the wetland is adjacent
to Middle Bayou of Hamlin Lake  U.S.G.S. quadrangle map, Manistee, Michigan,
1958!. The literature search provided no site-spec1fic data pertaining to water
level influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Middle Bayou Wetland.
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Climate

The closest weather station providing climatic data for Midd'le Bayou
Wetland is located jn Ludington, Michigan. In 1975, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 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 on Apr il 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Middle Bayou
Wetland  U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural
Stabi1 ization and Conservati on Servi ce aeri al photograph, 1972! .

BIOTIC SETTING LN 092

The literature searcn yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
relat~onship to water levels of the vegetation of Middle Bayou Wetland.

Fish

A list of species found in Hamlin Lake is presented in Appendix A-l. Most
of these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent. Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in hamlin Lake, although food
habit studies were not reported. This for age abundance and the availability of
cover  including coastal wetlands! made the lake extremely productive of fish,
and a popular sport fishery was noted. Nore current, but unpublished, records
of the fish fauna of the wetland adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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, or food sources of the fish populations in Middle Bayou 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
Middle Bayou Wetland.
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Reptiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Middle Hayou 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.

Ay~fauna

According to Scharf et al. �977!, the Ludington State Park area i s
important for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass through the vicinity, particularly in the spring, Hamlin Lake
is also known for waterfowl concentration during fall migration  Jaworski and
Raphael, 1978!.

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Middle Bayou Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and producti vi ty, r ecreati onal and commerci al use, heal th, 1 i f e hi stor i es,
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 Middle Bayou 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Middle
Sayou Wetland by the literature search.

Health

The available informati on is not sufficient to allow an evaluation of the
environmental quality of this wetland.
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CULTURAL SETTING LM 092

Middle Bayou Wetland is located in Hamlin Township of Mason County,
Michigan. The county is sparsely populated, having a density of 46 persons per
square mile. Table 4-18 indicates that Mason County experienced a rapid rate of
population growth between 1970 and 1975, but the population of Hamlin Township
remained stable during the same time period. Projections for 1990 indicate that
Mason County is expected to undergo continued rapid population growth.

Table 4-18. Population Data for the Vicinity of Middle Bayou Wetland

Estimated

1970-1975

Estimated

Population
1975

Projected
Popu l atbi on

1990

Mason County
Hamlin Township

24,517
1,927

8 ' 4
0.8

30,667

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

Land Use and Ownershi

Land use within Middle Bayou Wetland and most of the surrounding area is
rural open space. Access roads are located near Middle Bayou Wetland  U.S.G.S.
quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization and
Conservation Service aerial photograph, 1972 !. However, areas of concentrated
residenti al development extend along both sides of Middle Bayou to the east of
the wetland  West Michigan Regional Planning Commission, 1975!. The wetland is
under private ownership  Rockford Map Publishers, Inc., 1975!, and development
pressures are likely to be moderate.

Recreation

There are no known state or federal recreational facilities in Middle Bayou
Wetland.

Mineral Ener and Forest Resources

Middle Bayou Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in or
near the wetland utilizing these resources  Gere, 1977! . Although the vi cinity
of Middle Bayou Wetland is favorable for oil and gas field discoveries, there
are presently no operations of this nature near the wetland  Great Lakes Basin
Comm~ssion, 1975; Michigan Geological Survey, 1977!. There are no known coal
deposits in the wetland  Smith, 1915!.
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Public Utilities and Facilities

There are no public utilities within 0.5 mile of Middle Bayou Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Middle Bayou Wetland
 Michigan Water Quality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
po1 1uti on.

Historical and Archaeo1o ica1 Features

No known historical sites exist within 500 feet of Middle Bayou 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!.

LM 092RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Middle Bayou Wetland.
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Mi ddl e Bayou Wetl and i s wooded  Agri cul tura 1 Stab i 1 i zat i on and
Conser vati on Servi ce aeri al photograph, 1972!, but i t was not determined
through the literature search whether this wooded area is subject to commercial
timber harvest.



SOUTH BAYOU AREA WETLAND

LM 093

South Bayou Area Wetland appears on the U. S.G. S. quadrangle map for
Manistee, Michigan �958!, which records its location at the southern end of
Hamlin Lake, near the eastern shoreline of Lake Michigan in Mason County,
Michigan. However, recent aerial photographs  Agricultural Stabi1ization and
Conservation Service, 1973! show that the wetland has been completely drained,
so South Bayou Area Wetland will receive no further consideration in this study.

-327-



PINEY RIDGE AREA WETLAND

PHYSIOGRAPHIC SETTING LM 094

Piney R1dge Area Wetland is located near the eastern shoreline of Lake
Michigan 1n Mason County, Michigan, 0.6 m1le west of the community of Hamlin
Lake. Although it is 1.1 m1les from the Lake Mich1gan shoreline, Piney Ridge
Area Wetland is included in this study because it is contiguous with Hamlin
Lake, which 1s 1nfluenced by the water levels of Lake Michigan. Sand dunes over
100 feet h1gh are situated near the wetland, which is a Lacustrine System and
occupies a low, parti ally wooded site near Ludington State Park  U.S.G.S.
quadrangle map, Manistee, M1ch1gan, 1958; Agricultural Stabilization and
Conservat1on Service aerial photograph, 1972!.

The total relief of P1ney Ridge Area Wetland is 20 feet; wetland elevations
range from 580 to 600 feet above sea level, 0 to 20 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a low lacustrine plain;
the surrounding topography 1s flat to rolling.

The surficial geology of Piney Ridge Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustri ne sed iments cons1st of fine-
grained products of glac1al erosion and are found along the shoreline of Hamlin
Lake  Martin, 1957; Dorr and Eschman, 1976!.

Soils

The soil type in Piney Ridge Area Wetland is Bridgman fine sand, which has
a surface lay of dark brown organ1c matter underlain by l1ght gray or white,
strongly acid, fine sand. Bridgman fine sand is generally found on forested
sand dunes along Lake Michigan and Hamlin Lake  Wanser et al., 1939!.

Hydrol o~

No streams flow through Piney Ridge Area Wetland, but the wetland is
adjacent to Hamlin Lake  U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.
The literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, depth, or seasonal
changes in Piney Ridge Area Wetland.

C 1 1m ate

The closest weather station providing climatic data for Piney Ridge Area
Wetl and is 1 ocated jn Ludington, Michi gan. In l975, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
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average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months 1ong, with the last killing frost �8 F! in
1975 occurring on April 25 and the first killing frost on October 30  National
Oceanic and Atmospher ic Administration, 1975!.

No natural special features are present in Piney Ridge Area Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958; Agricultural Stabilization
and Conservation Service aerial photograph, 1972!.

BIOTIC SETTING LM 094

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 Piney Ridge Area Wetland.

Fish

A list of species found in Hamlin Lake is presented in Appendix A-1. Most
of these species, except the salmonids, probably utilize the wetlands along
Hamlin Lake to some extent  Brown and Kilpela �942! found an abundance of
vertebrate and invertebrate fish food sources in Hamlin Lake, although food
habit studies were not reported. This forage abundance and the availability of
cover  including coastal wetlands! made the lake extremely producti ve of fish,
and a popular sport fishery was noted. More current, but unpublished, records
of the fish fauna of the wetlands adjacent to this important recreational lake
probably exist in the files of the Michigan Department of Natural Resources.
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 commerci a I
use, or food sources of the fish populations in Piney Ridge Area Wet1and.

Invertebrates

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

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this i nformation to Piney River Area Wetland. The literature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreationa1 and commercial use,
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l1f e histories, major f ood sources, or re 1 at1onsh1p to water level s of the
repti aes and amphibians in this wetland.

Av1f auna

Accord1ng to Scharf et al. �977!, the Ludington State Park area is
1mportant for hawk, passerine, and shorebird migrations. Large numbers of hawks
and warblers pass through the vicinity, particular ly in the spring. Hamlin Lake
is also known for waterfowl concentration during fall migration  Jaworski and
Raphael, 1978!.

Appendices D-6 and D-7 contain general information on the wetland birds
of Lake Section 4, but care should be exerc1sed 1n the i nterpretati on of the
relevance of this information to Piney Ridge Area Wetland.

The literature search provided no site-specific information pertaining to
seasonal abundance, dens1ty and productivity, recreational and commercial use,
health, life histories, relationship to water levels, or major food sources of
the birds utilizing this wetland.

Mammals

The literature search provided no site-specif1c 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 Piney Ridge 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Piney Ridge
Area Wetland by the literature search.

Health

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

CULTURAL SETTING LM 094

Piney R1dge Area Wetland is located in Hamlin Township of Mason County,
Michigan. The county 1s sparsely populated, hav1ng a density of 46 persons per
square mile. Table 4-19 indicates that Mason County experienced a rapid rate of
populat1on growth between 1970 and 1975, but the population of Hamlin Township
remained stable during the same time period. Projections for 1990 indicate that
Mason County is expected to undergo continued rapid population growth.
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Table 4-19. Population Data for the Ij'icinity of Piney Ridge Area Wetland

Estimated
Population

1975

Estimated

Kd
1970-1975

Projected
Population

1990

Mason County
Hamlin Township

24,517
1,927

8.4
0.8

30,667

b U- S. Bur eau of the C ens us �977!
Michigan Department of Management and Budget �977!

land Use and Ownershi

Land use within Piney Ridge Area Wetland and most of the surrounding area
is rural open space  Agricultural Stabilization and Conservation Service aerial
photograph, 1972; West Michigan Regional Planning Commission, 1975!. The
wetland is under private ownership and 1ies within the Piney Ridge Resort area
 Rockford Map Publishers, Inc., 1975!. The immediate presence of residential
and recreational land use surrounding the wetland, coupled with private
ownership, probably reflects moderate development pressures.

Recreation

Mineral Ener and Forest Resources

Piney Ridge Area Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt deposits. However, there are no operations in or
near the wetland utilizing these resources  Gere, 1977!. The wetland is
situated near coastal sand dune areas. Dune and coastal strip sands are the
leading sources of industrial quality sand, owing to their purity and superior
physical qualities. At present, however, there are no sand extraction
operations in or near Piney Ridge Area Wetland  Michigan Geological Survey,
1975!. Gravel resources are also found in the vicinity of the wetland, but no
active gravel operations are present Agricultural Stabilization and
Conservation Service, aerial photograph, 1976!.

Although the vicinity of Piney Ridge Area Wetland is favorable for oil and
gas field discoveries, there are presently no operations of this nature near the
wetland  Great Lakes Basin Commission, 1975; Michigan Geological Survey, 1977!.
There are no known coal deposits in the wetland  Smith, 1915!.
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Piney Ridge Area Wetland lies adjacent to the 4,156-acre Ludington State
Park. The park is primarily known for its outstanding system of foot trails and
its sandy beaches. Other activities available in the park include boating,
fishing, hunting, and picnicking  Michigan Department of Natural Resources,
1978!.



Piney Ridge Area Wetland is partially wooded  Agricultural Stabilization
and Conservation Service aerial photograph 1972!, but it was not determined
through the literature search whether this wooded area is subject to commercial
timber harvest.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Piney Ridge Area Wetland
 U.S.G.S. quadrangle map, Manistee, Michigan, 1958!.

Pollution Sources

There are no NPDES permit holders adjacent to Piney Ridge Area Wetland
 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 094RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Piney Ridge Area Wetland.
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No known historical sites exist within 500 feet of Piney Ridge Area
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!.



PERE MAR UETTE RIVER WETLAND

PHYSIOGRAPHIC SETTING
LM 095

Pere Marquette River Wetland is located 0.5 mile from the eastern shoreline
of Lake Michigan in Mason County, Michigan, 0.3 mile south of the city of
Ludington . The wetland is included in this study because it is conti guous with
Pere Marquette Lake, which is influenced by the water levels of Lake N1chigan.
It extends inland from Pere Marquette Lake for approximately 17 miles, following
the flood plain of the Pere Marquette River, and is wooded except in the
westernmost portion. Pere Marquette River Wetland is a lower perennial Riverine
System and occupies a low site  U.S.G.S. quadrangle maps, Ludington, Michigan,
1959, and Custer, M1chigan 1959; Michigan State Department of Highways and
Transportation aerial photograph, 1973!.

The total relief of Pere Marquette River Wetland is 60 feet; wetland
elevations range from 580 to 640 feet above sea level, 0 to 60 feet above the
approximate mean elevation of Lake Mich1gan. The wetland occupies the low flood
plain of the Pere Marquette River. Steep bluffs, located on either side of the
river, mark the northern and southern boundaries of the flood plain, Upland
topography is rolling to hilly; an area of high sand dunes is located to the
south. The shoreline near Pere Marquette River Wetland is described by the
Great Lakes Basin Commission �975! as low sand dunes.

Pere Marquette River Wetland is characterized by three types of surficial
geology. The western part of the wetland near Ludington consists of lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial eros1on. The central portion of the wetland,
between the communities of Scottville and Custer, is characterized by ground
moraines. Ground moraine formations, deposited by retreating ice, have little
relief and are usually found on plains; these deposits cons1st of a thin drift
cover of till. The portion of the wetland east of Custer is an area of outwash
and glacial channels. Outwash formations consist of sorted and stratified
material laid down by streams of glacial meltwater, and consist of sand and
gravel  Martin, 1957; Dorr and Eschman, 1970!.

Soils

There are three so11 types present in Pere Marquette River Wetland:
Kerston muck in the western part, Griffin sandy loam from Scottsv1lle east, and
Lupton muck in a small, south-central portion of the wetland  Wonser et al.,
1939!.
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Kerston muck is a very poorly dra1ned alluvial soil which ranges from
almost entirely organic soil to muck or peat with mineral soil mixed in.
Griffin sandy loam is a mineral soil deposited by streams. The surface layer
consists of dark gray, sandy loam that is usually high in organic matter,
underlain by grayish-brown, sandy loam in addition to layers of sand, silt, and
clay. In some places, recent alluvial deposits  layers of yellow or yellow1sh-
brown fine sand! are included in Griffin sandy loam. Lupton muck has a surface
layer of dark brown to black granular organic matter containing roots, under lain
by dark brown, well decomposed organic matter, tree trunks, and roots. Lupton
muck is poor ly drained and has moderate natural fertility  Wonser et al,, 1939!.

Pere Marquette River Wetland 1s located in the flood plain of the Pere
Marquette River, which flows west through the wetland. Swanson Creek, Lichte
Creek, Swan Creek, India Creek, Big South Branch of Per'e Carr Creek, Black
Creek, Weldon Creek, and at least five unnamed perennial streams and numerous
intermittent streams flow through the wetland as tributaries to the Pere
Marquette River. The western end of Pere Marquette River Wetland is adjacent to
Pere Marquette Lake  U.S.G.S. quadrangle maps, Ludington, Michigan, 1959;
Custer, Michigan, 1959!.

The Pere Marquette River has a drainage area of 709 square miles and a mean
discharge of 850 cubic feet per second. Thy temperature of the river ranges
from a maximum of 24.5 C to a minimum of 0 C  U.S. Geological Survey, Water
Resources Division, 1977!. The water quality of the Pere Marquette River is
gener ally good, although Pere Marquette Lake has elevated levels of coliform
bacteria and toxic substances  Great Lake Basin Commission, 1975!. The
literature search provided no site-specific data pertaining to water level
influences, gr oundwater drainage patterns and runoff, depth, ar seasonal
changes in Pere Marquette River Wetland.

Climate

The closest weather station providing climatic data for Pere Marquette
River Wetland is located in Ludington, Michigan. In 1975, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precip1tation 1s0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 inches in July based on the normal period from 1941-1970. The ggowing
season is approximately six months long, with the last killing frost �8 F! in
1975 occurring on April 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found 1n the vicinity of Pere Marquette
River Wetland  U.S.G.S. quadrangle maps, Ludington, Michigan, 1959, and Custer,
Michigan, 1959; Mich1gan State Department of Highways and Transportation aerial
photograph, 1973!.
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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 Pere Marquette River Wetland.
F ish

Table 4-20 indicates fish species found in the vicinity of Ludington, many
of which probably occur in Pere Marquette Lake and Pere marquette R1ver. None
of the threatened or endangered species listed from the vicinity are commonly
associated with wetlands. The Ludington Harbor, and probably Pere Marquette
Lake, are popular sport fishing areas  U. S. Army Corps of Engineers, 1975!.
Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or re1ationship to water levels of the invertebrates present in
Pere Marquette R1ver Wetland.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Pere Marquette River Wetland. The literature
search yielded no site-specific information pertaining to major species,
seasonal distribution and abundance, density, recreat1onal and commerc1al use,
11fe histories, major food sources, or relationship to water leve1s of the
reptiles and amphibians in this wetland.

Avifauna

A section of Pere Marquette River Wetland was included in the Mississippi
Flyway Waterfowl Habitat Reconnaissance, which 1dent1f1ed high-quality
waterf owl areas that were inadequately protected from private development
 Martz, 1976!. Since it is one of the largest wetland areas on the Lower
Peninsula shoreline of Lake M1chigan, Pere Marquette River Wetland is very
important for local waterfowl production and migration. According to Jaworski
and Raphael �978!, Pere Marquette Lake is an important waterfowl concentration
area during fall migration.

Estimated waterfowl production and migrational data for Pere Marquette
River Wetland appear in Table 4-21. Dabbling ducks, including mallards  Anas
1 t h h !, wood ducks  Aix ~s onsa!, b1ack ducks  Anas rubri es!, green-

winged ea s  A. crecca!, and b'iue-winged teals  A. discors are he primary
users of the area. Of a11 waterfowl present, the average density of breeders is
24 pair per square mile. Average production is 0.33 young per wetland acre.
Peak fall populations reach approximately 1,200 ducks and geese.
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Table 4-29. Fish Species Found in the Vicini jy of Ludington,
Mason County, Michigan

amil and common name Fami 1 and common name statusstatus

Acipenseridae
lake sturgeon

Cyprinidae
carp

spottail shiner
emerald shiner

TE

Catostomidae
longnose sucker
white sucker

Gadidae
burbot

Percopsidae
trout-perch

Centrarchidae
smallmouth bass

Osmeridae
rainbow smelt

Percidae
walleye
yellow perch
logperchEsocidae

northern pike
Cottidae

mottled sculpin
slimy sculpin

Cl u pei dae
al ewi fe

Gasterosteidae
ninespine stickleback

bfrom U.S. Army Corps of Engineers �975!
TE=threatened or endangered

C=common
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Sa1 moni dae
lake whitefish
lake herring
longjaw cisco
shortjaw cisco
kiyi
bloater
round whitefish
lake trout
brown trout
rainbow trout
coho salmon
chinook salmon
Atlantic salmon

C
TE
TE
TE
TE
TE

C C C C C
C C



Table 4-21. Estimated Waterfowl Production and Migrational
Use of Pere Ylarquette River Wetland

Production ~Ni ration

tro
"0 W

Vl

0 0 CSpecies

OUCKS

0.16 1,000 600
0.05 300 100
0.01 100 60
0.03 200 80
0.08 500 300

0.33 2,100 1,14024Total Ducks

GEESE

500Canada goose 50

500 50

0.33 2,600 1,19024

quartz, 1976
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mal 1 ard
black duck
green-winged teal
blue-winged teal
wood duck

Total Geese

Total Anatidae

12
3

2
6

<La

U
Cn ~

0 ~ rg

tLa

0
Il5
CLI tD
0 r

0a 0
0

0 ~
LA

 V
CLI
3



Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Pere Marquette R~ver Wetland, The literature
search provided no site-specific information pertaining to recreational and
commercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing this wetland.

Mammals

Pere Marquette River Wetland is considered exceptional habitat for muskrat
 Ondatra zibethicus!  Jaworski and Raphael, 1978!. However, the literature

'TH'p ifi i'9
seasonal distribution and abundance, density and productivity, recreational and
commercial use, life histories, food sources, or relationship to water levels of
the mammals inhabiting Pere Marquette River 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Pere
Marquette River Wetland by the literature search.

Health

Site-specific information indicates that the enviornmental quality of Pere
Marquette River Wetland is good for production of waterfowl. However, six NPDES
permit holders and several sand and gravel operations are located near the
wetland and may have some effect on its health.

CULTURAL SETTING LM 095
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Pere Marquette River Wetland is located in the townships of Pere Marquette,
Amber, Custer, and Branch in Mason County, Michigan. Portions of the wetland
are adjacent to the communities of Ludington and Scottvimle. Mason County is
sparsely populated, having a density of 46 persons per square mile. Table 4-22
indicates that. Mason County experienced a rapid rate of growth between 1970 annd
1975. During the same time period, Amber Township experienced a slow decline in
population, while the town of Scottville, the city of Ludington, Branch
Township, and Custer Township underwent rapid growth and Pere Marquette
Township grew at a moderate rate. Projections for 1990 indicate that Mason
County is expected to undergo continued rapid population growth.



Table 4-22. Population Data for the Vicinity of Pere Marquette
River Wet I and

Estimated
Popul ati on

1975

Estimated

1970-1975

Projected
Population

1990

30,667

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

Land Use and Ownershi

Land use within Pere Marquette River Wetland is rural open space. The
surrounding area is primarily agricultural open space, with areas of
industrial, commercial, and residential development  the communities of
Ludington, Scottville, and Custer! north of the wetland. Several highways cross
Pere Marquette River Wetland, and access roads lie adjacent to the wetland at
various locations. Sand pits and salt wells are common nearby. Settling ponds
have been constructed in the wetland south of the community of Scottville
 U.S.G.S. quadrangle maps, Ludington, Michigan, 1959; Custer, Michigan, 1959;
Michigan Department of State Highways and Transportation aerial photograph,
1973; West Michigan Regional Planning Commission, 1975!. Pere Marquette River
Wetland is primarily under private ownership; parcels under federal, state, and
local ownership are scattered through the wetland  Rockford Nap Publishers,
inc., 1975!.

Pere Marquette River Wetland is considered to be an "Area of Particular
Concern" under Michigan's Coastal Zone Management Program owing to the threat of
development by industrial and residential users  West Michigan Regional
Planning Commission, 1977!. At present, this wetland faces severe development
pressures. A large part of the wetland at the east end of Pere Marquette Lake
has been filled with industrial chemical wastes and fill from the city of
Ludington. Most of the filling has occurred in the area to the west of U.S.
Highway 31, but the dikes holding the fill may breach and erode, threatening
portions of the remaining wetland areas  Michigan Department of Natural
Resources, er sonal comnunication!. According to Martz �976!, development
p ~ f ~ F11 b f i g
extraction, residential encroachment, and highway expansion.

-339-

Mason County
Amber Township
Pere Marquette Township
Custer Township
Branch Township
City of Ludington
Town of Scottville

24,517
1,263
1,927

345
793

9,545
1,387

8.4
-1.2

4.4

7.8
24 ' 9

5.8
15.4



Recreation

There are no known state or federal recreational facilities ln the vicinity
of Pere Marquette River Wetland.

Mineral Ener and Forest Resources

Pere Marquette River Wetland lies within an area of Silurian salt deposits
underlain by Devonian salt deposits, and sever al salt wells are located in the
southwest corner of the wetland near the Pleasantview School  Gere, 1977!.
Portions of the wetland are situated among coastal sand dune areas; several
large sand and gravel operations are located along the wetland perimeter. One
pit operation is located just off the wetland boundary immediately east of the
Lichte Creek drainage basin. Two other large sand and gravel pits are located
along the northern edge of the wetland near the communities of Scottvi lie and
Custer  Michigan Geological Survey, 1975!.

Although Pere Marquette River Wetland is situated in an area favorable for
oil and gas field discoveries, there are no drilling operations in the immediate
vicinity. However, the Riverton Oil Field lies about four miles south of the
wetland  Great Lakes Basin Commission, 1974; Michigan Geological Survey, 1977!.
There are no coal deposits present near the wetland  Smith, 1915!.

Most of Pere Marquette Wetland is wooded  Michigan State Department of
Highways and Transportation aerial photograph, 1973!, but it was not determined
through the literature search whether this wooded area is used for commercial
production.

Public Utilities and Facilities

Transmission lines from the Ludington pumped storage hydroelectric
generating plant run through and to the south of Pere Marquette River Wetland.
The Ludington plant, located about 1.4 miles south of the wetland, ls owned by
the Consumers Power Company and the Detroit Edison Company and is rated at 1980
megawatts. The plant's upper reservoir has a capacity of approximately 27
billion gallons and a surface area of about 1.3 square miles  Great Lakes Basin
Commission, 1975; Federal Energy Administration, 1977!.

The Scottvi lie Wastewater Plant and the Custer Wastewater Plant are also
located in the vicinity of Pere Marquette River Wetland.

Pollution Sources

There are six NPDES permit holders in the vicinity of Pere Marquette River
Wetland. The Dow Chemical Company discharges process waste from a lagoon into
Pere Marquette Lake. The Scottville Wastewater Plant discharges into the Pere
Marquette River, and the Custer Wastewater Plant discharges into Black Creek,
which flows into the Pere Marquette River. The type of discharge from these
plants is not known. The Harbison Walker Refractories Company, a Division of
Oressor Industries, discharges an unknown material into the Pere Marquette
River near the western part of the wetland. Stokley Van Camp, Incorporated,
discharges process wastes via spray irrigation north of the wetland near
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Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Pere Marquette 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 095

The literature search identified no on-going or impending research
projects pertaining to Pere Marquette River Wetland.
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Scottville, This company also discharges process water and cooling water fr om
two outfalls into Foster Creek, a tributary to the Pere Marquette River near
Scottville. The effect  if any! of these NPDES permit holders on Pere Marquette
River Wetland is not known  Michigan Water quality Division, 1978!. No site-
specific information was located through the literature search pertaining to
non-point sources of pollution.



BASS LAKE WETLAND COMPLEX

P HYS IOGRAP HI C SETT I N G LM 096-098

~Settie

The Bass Lake Wetland Complex, comprised of Kibby Creek Area Wetland and
Bass Lake Wetlands ¹1 and ¹2, is situated near the eastern shoreline of Lake
Michigan in Mason and Oceana Counties, Michigan. Kibby Creek Area Wetland is
4.1 miles north of the community of Pentwater and 0.6 mile fr om the Lake
Michigan shoreline. Bass Lake Wetland ¹1 is 3.2 miles north of Pentwater and
0.1 mile from Lake Michigan, while Bass Lake Wetland ¹2 lies 1.5 miles north of
Pentwater and 0.8 mile from the Lake Michigan shoreline.

Kibby Creek Area Wetl and is 1 ocated on the north si de of Bass Lake,
adjacent to Kibby Creek. This wetland is a low, wooded, Lacustrine System.
Bass Lake Wetland ¹1 is situated on the north side of the stream that connects
Bass Lake and Lake Michigan. This wetland is a Riverine System and occupies a
low, non-wooded site. Bass Lake Wetland ¹2 is located at the southern end of
Bass Lake, and is a R~verine System which occupies a low, wooded site  U.S.G.S.
quadrangle map, Ludington, Michigan, 1959; Agricultural Stabilization and
Conservation Service aerial photograph, 1972!.

Kibby Creek Area Wetland and Bass Lake Wetland ¹2 each have a total relief
of 6 feet, with elevations ranging from 582 to 588 feet above sea level, 2 to 8
feet above the approximate mean elevation of Lake Michigan. The total relief of
Bass Lake Wetland ¹1 is 5 feet; wetland elevations range from 580 to 585 feet
above sea level. The wetlands are situated on a lacustrine plain, and the
surrounding topography is rolling to flat. The Lake Michigan shoreline near the
wetlands of this complex is described by the Great Lakes Basin Commission �975!
as an area of high sand dunes.

Surficial Geolo

Soils

Three soil types are present in the Bass Lake Wetland Complex: Bridgman
fine sand in Bass Lake Wetland ¹1, Greenwood peat in Kibby Creek Area Wetland,
and Carlisle muck in Bass Lake Wetland ¹2  Wonser et al., 1939 !.

Bri dgman fine sand has a surface layer of dark brown organic matter
underlain by light gray or white, strongly acid, fine sand. This soil is
usually found on forested sand dunes along Lake Michigan. Carlisle muck
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The surficial geology of the Bass Lake Wetland Complex is characterized by
lake beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along the shoreline of
Bass Lake  Martin, 1957; Dorr and Eschman, 1970!.



consists of entirely decayed and partly decayed organic matter. The surface
layer of this soil is dark brown to black, granular, well decomposed organic
matter underlain with less well decomposed mater ial including woody material,
sedges, grasses, and reeds. Carlis1e muck is poorly drained and may have areas
of standing water. The surface layer of Greenwood peat consists of yellowish-
brown, coarse, fibrous raw peat which is mostly organic matter. This material
is underlain by peat composed of sedges, reeds, and aquatic plant materials
which form a spongelike mat, Greenwood peat is a poorly drained, strongly
acidic soi1  Wonser et al., 1939!.

Bass Lake Wetland kl is adjacent to the outlet of Bass Lake into Lake
Michigan. An unnamed perennia1 stream flows north through the middle of Bass
Lake Wet1and t2 and into Bass Lake. Kibby Creek Area Wetland has an area of open
water located in the west-centra1 part of the wetland  U.S.G.S. quadrangle map,
Ludington, Michigan, 1959!.

The literature search provided no site-specific data pertaining to water
level inf1uences, groundwater drainage patterns and runoff, depth, or seasonal
changes in the three wetlands of this complex.

C 1 imate

The closest weather station providing climatic data for the Bass Lake
Wetl and Complex is lo~ated in Ludington, Michigan. In 1975, the average monthly
temperature was 47.0 F, the average daily low for January was 20.1 F and the
average daily high in July was 80.7 F. The average annual precipitation is0

31.36 inches, with a mean monthly precipitation of 2.42 inches in January and
2.46 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 on April 25 and the first killing frost on October 30  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of the Bass Lake
Wetland Complex  U.S.G.S. quadrangle map, I udington, Michigan, 1959;
Agricultural Stabilization and Conservation Service aerial photograph, 1972!.

LM 096-098BIOTIC 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 the Bass Lake Wetland Complex.
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Fish

In 1932, spec1es found in Bass Lake included northern pike  Esox lucius!,
I 11 !A  I l. I f~i !. 11
 Pime hales notatus!, go! dens Niner  Notem! onus cryo eucas!, brown bullhead
  cta u! us n~ebu usus!, yellow bullhead cta urus nata is, 1 argemouth bass
 I~I~I I. I I I  P ~ !. I

1'

macroch!res , pumpkinseed  ~ke om!s g!bbosus!, an yellow perch Perca
Aquatic vegetation along the lake was believed to provide needed

cover and feed1ng areas for these species, and Bass Lake Wetland 42 was believed
to be suitable for northern pike spawning. Recreational f1sh1ng was pursued in
Bass Lake. All the above species were common, and the lake was deemed
relatively good for fish production  Hubbs and Eschmeyer, l932!. Except for the
note on possible northern pike spawning in Bass Lake Wetland 42, 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 histories, recreational and commercial use, or food sources of
the fish populations in Bass Lake Wetland Complex.

Invertebrates

The literature search produced no site-specific data perta1ning to species
composition, seasonal distribut1on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present 1n
the Bass Lake Wetland Complex.

Re tiles and Am hibians

Appendix C-5 contains general information on the amphibians and rept1les
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this informati on to the Bass Lake Wetland Complex. The literature
search yi el ded no si te-spec i f1c inf ormati on pertaining to major spec1es,
seasonal d1stribution and abundance, density, recreational and commercial use,
life hi stories, major food sources, or relationship to water levels of the
repti 1 es and amphibi ans in these wetlands.

Avifauna

Appendices D-6 and 0-7 conta1n general information on the wetland bi< ds
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to the Bass l ake Wetland Complex. The 11terature
search provided no site-specific information perta1ning to seasonal abundance,
density and productivity, recreational and cormercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing these wetlands.

l! lama 1 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 h1stories, food sources, or relationship
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to water levels of the mammals inhabiting the three wetlands comprising the Bass
Lake Wet1and Complex.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Ser vice, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Bass
Lake Wetland Comp1ex by the literature search.

Hea1th

The available information is not sufficient to alIow an evaluation of the
environmental quality of these wetlands. However, an NPDES permit holder is
located near these wet'Jands and may have some effect on its health.

CULTURAL SETTING
LM 096-098

Kibby Creek Area Wetland and Bass Lake Wetland ¹1 are located in Summit
Township of Mason County, Michigan. Sass Lake Wet1and ¹2 is located in
Pentwater Township of Oceana County. Table 4-23 indicates that Mason County,
Oceana County, Summit Township, and Pentwater Township all experienced a rapid
rate of population growth between 1970 and 1975. Projections for 1990 indicate
that both counties are expected to undergo continued rapid population growth.

Table 4-23. Population Data for the Vicinity of the Bass Lake
Wet 1 and Complex

Estimated
Popul a/i on

1975

Estimated

1970-1975

Projected
Population

1990

30,667

28,305

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

Land Use and Ownershi

Land use within the wetlands of the Bass Lake Wetland Complex is rural open
space. The area surrounding the wetlands is characterized primarily by rural
open space near the Lake Michigan shore and agricu1tural open space further

Mason County
Suliliit Township

Oceana County
Pentwater Township

24,517
616

20.663
1,353

8.4
10.6
14.9
18.8



inland. Residences are located along most of the Bass Lake shoreline. An
access road is adjacent to Kibby Creek Area Wetland and secondary highways 11e
adjacent to Bass Lake Wetlands ¹1 and ¹2  U.S.G.S. quadrangle map, Ludington,
Michigan, 1959; Agri cultur al Stabilization and Conservation Servi ce aeri al
photograph, 1972; West Michigan Regional Commission, 1975!. The wetlands are
under private ownership; portions of all three wetlands 11e within an area of
subdivisions and small tracts  Rockford Map Publishers, Inc., 1975!.

Bass Lake has been designated as an "Area of Particular Concern" under
Michigan's Coastal Zone Management Program because of concern that increasing
development around the lake without proper public sewage faci 11ti es will lower
water quality  West Michigan Regional Planning Commission, 1977!. Bass Lake
Wetland ¹2, extending primarily into Oceana County, is within an area classified
as having much greater than average growth potential  West Michigan Shoreline
Regional Development Commission, 1977!.

The presence of small tract ownership, combined with fairly extensive
residential development in the iomedi ate vicinity of the wetland, suggests that
Kibby Creek Area Wetland and Sass Lake Wetlands ¹1 and ¹2 may be subject to high
development pressures. The future of these wetlands depends largely upon the
outcome of the Coastal Zone Management Program; without the protection of this
program, it is highly probable that residential development will occur.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Bass Lake Wetlands ¹1 and ¹2 and Kibby Creek Area Wetland.

Mineral Ener and Forest Resources

Bass Lake Wetlands ¹1 and ¹2 and Kibby Creek Area Wetland lie within an
area af Silurian salt deposits. However, there are no operations in or near the
wetlands utilizing these resources  Gere, 1977!. The wetlands are situated near
coastal sand dune areas. Dune and coastal strip sands are the leading sources
of industrial quality sand, owing to their purity and superior physical
qualities, but at present there are no sand extraction operations in or near
Bass Lake Wetlands ¹1 and ¹2 or K1bby Creek Area Wetland  Michigan Geological
Survey, 1975!. Gravel Resources are also found in the vicinity of the wetlands,
but no active gravel operations are present  Agricultural Stabilization and
Conservation Service aerial photograph, 1972!.

Although in the vicinity of Bass Lake Wetlands ¹1 and ¹2 and Kibby Creek
Area Wetland is favorable for o11 and gas field discoveries, there are presently
no drill1ng operations near the wetlands  Great Lakes Basin Commission, 1975;
Michigan Geological Survey, 1977!. There are no known coal deposits in the
wetlands  Smith, 1915!.

Kibby Creek Area Wetland and Bass Lake Wetland ¹2 are wooded  Agricultural
Stabilization and Conservation Service aerial photograph, 1972!. It was not
determined through the literature search whether these wooded areas are subject
to conmercial timber harvest. There are no significant forest resources present
1n Bass Lake Wetland ¹1.



Public Utilities and Facilities

There are no public utilities within 0.5 mile of Bass Lake Wet1ands ¹1 and
¹2 and Kibby Creek Area Wetland  U.S.G.S. quadrangle map, Ludington, Michigan,
1959!.

Pollution Sources

There is one NPDES permit holder located in the vicinity of the Bass Lake
Wet1and Complex. The Ludington Fruit Exchange Company of Ludington is 1ocated
on the eastern edge of Bass Lake. Process waters from spray irrigation drain
via a lagoon into Bass Lake by way of Durham Creek. The extent and effect  if
any! of this discharge on the wetlands 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 Bass Lake Wetlands ¹1
and ¹2 or Kibby Creek Area Wetland. However, the Michigan Coastal Zone
Inventory indicates that two archaeological sites �0-MN-33 and 20-MN-34! are
present in the vicinity of Bass Lake Wetland ¹l. Three sites �0-MN-35,
20-MN-36, and 20-MN-37! are located near Bass Lake Wetland ¹2, and three more
sites �0-MN-38, 20-MN-40, and 20-MN-41! are near Kibby Creek Wet1and. All
eight sites are habitations of an unknown culture and date  Peebles and Black,
1976! .

RESEARCH PROJECTS
LM 096-098
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The literature search identified no on-going or impending research
projects pertaining to the Bass Lake Wetland Complex.



PENTWATER LAKE WETLAND

PHYS IOGRAPHI C SETTING LM 099

Pentwater Lake Wetland 1s located near the eastern shoreline of Lake
Michigan in Oceana County, M1chigan, 0.6 mile southeast of the community of
Pentwater. Although it is 1.6 miles from the Lake Michigan shoreline, Pentwater
Lake Wetland 1s included in this study because it 1s less than 1,000 feet from
the shoreline of Pentwater Lake, which is influenced by the water levels of Lake
Michigan. Pentwater Lake Wetland is a non-wooded Palustr1ne System  U.S.G.S.
quadrangle map, Ludington, Michigan, 1959; Agricultural Stabilization and
Conservation Service aerial photograph, 1976!.

The total relief of Pentwater Lake Wetland is 20 feet; wetland elevations
range from 640 to 660 feet above sea level, 60 to 80 feet above the approximate
mean elevation of Lake Michigan. Pentwater Lake Wetland lies in an area of sand
dunes above Pentwater Lake, on a low lacustrine plain; the surrounding
topography is rolling to hilly.

The surficial geology of Pentwater Lake Wetland is characterized by sand
dunes, whi ch are found along the Lake Michigan shoreline from an area north of
Pentwater to Little Sable Point  Martin, 1957!.

Soils

The soil type for Pentwater Lake Wetland is Houghton muck. The surface
layer of this soil is comprised of brown to black, fibrous, loose granular
organic matter which includes some roots, underlain with fibrous material, such
as sedges and grasses, that is also well decomposed. Houghton muck is generally
found in old lake beds  Wonser et al., 1938!.

There are no streams flowing through Pentwater Lake Wetland  U.S.G.S.
quadrangle map, Lud1ngton, Michigan, 1959!. The literature search provided no
site-specific data pertaining to water level influences, groundwater drainage
patterns and runoff, depth, or seasonal changes in this wetland.

Cl1m ate

The closest weather station providing climatic data for Pentwater Lake
Wetland js located in Hart, Michigan. In 1975, the average monthly temperature
was 47.8 F, the average daily low for January was 20.0 F and the average daily
high in July was 81.7 F. The average annual precipitation is 32.74 inches, with
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a mean monthly precipitation of 2.56 inches in January and 2.94 inches in July
based on the normal period from 1941-1970. The growing season is aparoximately
six and three-quarters months long, with the last killing frost �8 F! in 1975
occurring on April 21 and the first killing frost on November 15  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Pentwater Lake
Wetland  U.S.G.S. quadrangle map, Ludington, Michigan, 1959; Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.

BIOTIC SETTING
LM 099

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 Pentwater Lake 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 Pentwater Lake Wetland.

Invertebrates

The literature sear ch 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
Pentwater Lake Wetland.

Re t~les and Am hibians

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Pentwater Lake Wetland. The literature search
yielded no site-specific informat~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 in this wetland.

Avif auna

Data recorded in nearby Pentwater River Wetland  Nartz, 1976; Michigan
Department of Natural Resources, Pentwater State Game Area management Program,
undated! may be applicable to Pentwater Lake Wetland. Of the waterfowl using
the Pentwater Ri ver area, dabbling ducks, including mall ards  Anas
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Appendices D-6 and 0-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Pentwater Lake 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
Pentwater Lake Wetland.

Mammals

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 Pentwater Lake 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in Pentwater
Lake Wetland by the literature search.

Health

The avail able information is not suffi cient to allow an evaluation of the
environmental quality of this wetland.

LM 099CULTURAL SETTING

Pentwater Lake Wetland is located in Pentwater Township of Oceana County,
Michigan. The county is sparsely populated, having a density of 34 persons per
square mile. Table 4-24 indicates that Oceana County and Pentwater Township
both experienced a rapid rate of population growth between 1970 and 197S.
Projections for 1990 indicate that Oceana County is expected to undergo
continued rapid population growth.
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winged teals  A. di scors! are the most numerous. Canadi an geese  Branta
canadensis!, scaups and r lng-necked ducks  A tb a co11aris! ale next in or%cero '
abundance. Mallards, black ducks, and b ue-winged teaT are local breeders.
Upl and areas support popul ati ons of ruf f ed grouse  Bonasa umbel lus! and
woodcock  Philohela minor!.



Table 4-24. Population Data for the Iricinity Pentwater Lake Wetland

Estimated
Popul at i on

1975

Estimated Projected
Population

1970-1975 1990

Oceana County
Pentwater Township

14. 9
17.2

20,663
1,353

28,305

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

Land Use and Ownershi

Land use within Pentwater Lake Wetland is rural open space. The
surrounding area is characterized primarily by agricultural and other rural
open space uses, with an area of residential, commercial, and industrial
development  the town of Pentwater! northwest of the wetland. A primary highway
is located between Pentwater Lake Wetland and Pentwater Lake  U.S.G.S.
quadrangle map, Ludington, Michigan, 1959; Agricultural Stabilization and
Conservation Service aerial photograph, 1976!. The wetland lies within an area
plotted for subdivisions and small tracts  Rockford Nap PubIishers, Inc.,
1978!. Although detailed ownership records of this area are unavailable,
wetland ownership is assumed to be private. Since the wetland lies within an
area estimated to have greater than average growth potential  West Michigan
Shoreline Regional Development Commission, ]977}, Pentwater Lake Wetland may be
subject ta moderate to high development pressures.

Recreation

Mineral Ener and Forest Resources

Pentwater Lake Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing these
resources  Gere, 1977!. Dune and coastal strip sands like those surrounding the
wetland are the leading sources of industrial quality sand, owing to their
purity and superior physical qualities, but at present there are no sand
extraction operations in or near Pentwater Lake Wetland  Michigan Geological
Survey, 1975!. Gravel resources ar e also found in the vicinity of the wetland,
but no active gravel operations are present  Agricultural Stabilization and
Conservation Service aerial photograph, 1976!.

Although the vicinity of Pentwater Lake Wetland contains oil and gas pools,
there are presently no dri1ling operations in close proximity to the wetland
 Great Lakes Basin Comm~ssion, 1975; Michigan Geological Survey, 1977!. There
are no known coal deposits in the wetland  Smith, 1915!, nor are there any
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There are no known state or federal recreational facilities in the vicinity
of Pentwater Lake Wetland.



significant forest resources  Agricultural Stabilization and Conservation
Service aerial photograph, 1976!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Pentwater Lake hletland
 U.S.G.S. quadrangle map, Ludington, Michigan, 1959!.

PolIution Sources

There are no NPDES permit holders adjacent to Pentwater Lake Wetland
 Michigan Mater qua]ity Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollutian.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Pentwater Lake 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 Slack, 1.976!.

RESEARCH PROJECTS LM 099
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The literature search identified no on-going or impending research
projects pertaining to Pentwater Lake btetland.



PENTWATER RIVER WETLAND

PHYSIOGRAPHIC SETT ING
LM 100

Pentwater R~ver Wetland is located near the eastern shoreline of Lake
Michigan in Oceana county, Michigan, 1.5 miles southeast of the community of
Pentwater. Although the wetland is 1.8 mi!es from the Lake Michigan shoreline,
it is included in this study because it is contiguous with Pentwater Lake, which
is influenced by the water levels of Lake Michigan. Pentwater River Wetland is
a lower perennial Riverine System and is non-wooded  U.S.G.S. quadrangle map,
Ludington, Michigan, 1959; Agricultural Stabilization and Conservation Service
aerial photograph, 1976!.

The total relief of Pentwater River Wetland is 20 feet; wetIand elevations
range from 580 to 600 feet above sea level, 0 to 20 feet above the approximate
mean e1evati on of Lake Michigan. The wetland is located on a low 1acustrine
plain; upland topography is ro11ing to hilly.

Surficial Geolo

The surficial geology of Pentwater 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 along the western portion
of the Pentwater River Hasin  Martin, 1957; Dorr and Eschman, 1970!.
Soils

There are two soil types found in Pentwater River Wet1and, Houghton muck in
the northern part of the wetland and Kerston muck in the southern part, Kerston
muck is a very poorly drained alluvial soil which ranges from a nearly pure
organic soil to muck or peat with mineral soil mixed in. 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 under1ain with
fibrous material, such as sedges and grasses, that is also well decomposed.
Houghton muck is generally found in old lake beds  Wonser et al., 1938!.

The Pentwater River flows north through Pentwater River Wet1and to
Pentwater Lake. Watson Creek and Dumaw Creek, tributaries to the Pentwater
River, enter the wetIand at its northeastern border. The wetland is adjacent to
Pentwater Lake  U.S.G.S. quadrangle maps, Ludington, Michigan, 1959; Hart,
Michigan, 1959!. The literature search provided no site-specific data
pertaining to water level influences, groundwater drainage patterns and runoff,
depth, or seasonal changes in this wetland.
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C11mate

S ecial Features

No natural special features are found in the vicinity of Pentwater River
Wetland  U.S.G.S. quadrangle map, Ludington, Michigan, 1959; Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.

LM 100BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distr1bution, density and productivity, or
relati onsh1p to water levels of the vegetation of Pentwater River Wetland.

Fish

A search of the 11terature provided no site-specific 1nformation
pertaining to major species, species composition, spawn1ng and hatching areas,
seasonal locations and abundance, life histories, recreational and commercial
use, or food sources of the fish populations in Pentwater River Wetland.

Invertebrates

The literature search produced no site-specific data pertaining to species
composition, seasonal distribution and abundance, density and productivity,
f'ood sources, or relationship to water levels of the inver tebrates present 1n
Pentwater River Wetland.

Re tiles and Am hibi ans

Appendix C-5 contains general information on the amphibians and reptiles
of I ake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Pentwater River Wetland. The literature search
y1elded no site-specific information 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 in this wetland.
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The closest weather station providing climatic data for Pentwater River
Wetland js located in Hart, Michigan. In 1975, the average monthly temperature
was 47.8 F, the averye daily low f' or January was 20.0 F and the average daily
high in July was 81.7 F. The average annual precipitation 1s 32.74 inches, with
a mean monthly precip1tation of 2.56 1nches in January and 2.94 inches in July
based on the normal period from 1941-1970. The growing season 1s approximately
six and thr ee-quarters months long, with the last killing frost �8 F! in 1975
occurring on April 21 and the first killing frost on November 15  National
Oceanic and Atmospheric Administration, 1975!.



Avif auna

Pentwater River Wetland was included in the Mississippi Flyway Waterfowl
Habitat Reconnaissance of inadequately protected high quality waterfowl areas
 Martze 1976!. The western section of this wet1and is also incorporated in the
Pentwater State Game Area.

Waterfowl are the primary avian users of Pentwater River Wetland. Dabbling
ducks, including mall ards  Anas 1 at rh nchos!, black ducks  A. ~ruhr  es!,
blue-winged teals  A. disco sT, and wood ucks Aix ~sensa!, are most numerous.
Canada geese  Branta canadensis!, scaup, and r>ng-necked ducks  ~A th ~a

«f 1 i d
migrational use in Pentwater River Wetland are presented in Table 4-25.

Waterfowl and upland game hunting are among the primary human uses of this
area  Michigan Department of Natural Resources, Pentwater State Game Area
Management Program, undated!. Water fowl utilization is greatest during periods
of high water, when the hhoodp!ain is submerged A .number of potholes have been
blasted in the state management area to increase waterfowl use during drier
periods. There have also been some upland cuttings and shrub plantings to
improve habitat for species such as ruffed grouse  Honasa umbellus! and woodcock
 Philohela minor!.

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this informati on to Pentwater River Wetland. The literature search
provided no site-specific information pertaining to commercial use, health,
life histories, or major food sources of the birds utilizing Pentwater R~ver
Wetland.

Mammals

The literature search provided no site-specific data pertaining to major
species, seasona1 distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Pentwater River Wetland.

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 Pentwater
River Wetland by the literature search.

Health

Site-specific information indicates that the environmental quality of
Pentwater River Wetland is good for the production of waterfowl.

Information is insufficient to evaluate this wetland as habitat for fish,
mammals, or reptiles and amphibians.
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Table <-25. Estimated Waterfowl Production and Migrational
Use of Pentwater River Wetland

Production ~Ni ration

.~ E

CF
QJ v>
U W

Species

DUCKS

3,000 200
100 50
100 50

10
2
2

2.0
0.1
O.l

mallards
black duck
blue-winged teal

3,200 300

200 0

2.2Total Ducks

Total Geese

3,200 30014 2.2Total Anatidae

Martz, 1976
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LM 100CULTURAL SETTING

Pentwater River Wetland is located in Pentwater Township of Oceana County,
Michigan. The county is sparsely populated, having a density of 34 persons per
square mile. Table 4-26 indicates that Oceana County and Pentwater Township
both experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Oceana County is expected to undergo
continued rapid population growth.

Table 4-26. Population l3ata for the Vicinity of Pentwater River Wetland

Estimated Prospected
Popu 1 agi on

1970-1975 1990

Est~mated
Population

1975

Oceana County
Pentwater Township

14.9
17.2

20,663
1,353

28,305

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

Land Use and Ownershi

Land use within Pentwater River Wetland is rural open space; the
surrounding area is character ized primarily by agricultural and other rural
open space uses. Primary and secondary highways are located adjacent to
Pentwater River Wetland  U.S.G.S. quadrangle map, Ludington, Michigan, 1959;
Agricultural Stabilization and Conservation Service aerial photograph, 1976!.
The northern portion of the wetland is under state ownership, but areas of
privte ownership exist in the southern portion of the wetland  Rockford Map
Publishers, Inc., 1978!.

Martz �976! indicates that portions of Pentwater River Wetland are likely
to be subject to development in the next fi ve or more years. Martz believes
that oil and gas development, residential development, and construction
activities represent the major development pressures on the wetland.

Recreation
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The wetland lies within the 520-acre Pentwater River State Game Area. The
heavi est recreational use of the area is provided by summer campers; as many as
500 campers use the Pentwater River State Game Area on holiday weekends in the
sumner. Waterfowl hunting, and small game hunting and trapping, represent the



second mos t popul ar recreati onal uses of the game area. Snowmobi l es,
motorcycles, and other off-road vehicles are also permitted  Michigan
Department of Natural Resources, Pentwater State Game Area Management Program,
undated!.

Mineral Ener and Forest Resources

Pentwater River Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing these
resources  Gere, 1977!. Although the area in the vicinity of Pentwater River
Wetland contains isolated oil and gas pools, there are presently no drilling
operations near the wetland  Great Lakes Basin Commission, 1975; Michigan
Geological Survey 1977!. There are no known coal deposits in the wetland
 Smith, 1915!, nor are there any significant forest resources  Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.

Public Util i ti es and Facilities

There are no public utilities within 0.5 mile of Pentwater River Wetland
 U.S.G.S. quadrangle map, Ludington, M~chigan, 1959!.

Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Pentwater 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!.

LM 100RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Pentwater River Wetland.
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There are no NPDES permit holders adjacent to Pentwater River Wetland
 Michigan Water Qua1ity Division, 1978!. No site-specific information was
located through the literature search per taining to non-point sources of
po l l uti on.



RICHMONDS INLET WETLAND

PHYSIOGRAPHIC SETTING LM 101

Richmonds Inlet Wetland is located 250 feet from the eastern shoreline of
Lake Michigan in Oceana County, Michigan, 6.5 miles west of the community of
Hart. A small area of open water named Richards Inlet lies to the south of the
wetl and. R i chmonds Inl et Wetl and i s an i nterduna 1, Pa 1 us trine System and
occupies a rai s ed, parti al 1 y wooded site  U. S.G.S. quadrang 1 e map, Hart,
Michigan, 1959; Agricultural Stabilization and Conser vati on Servi ce aerial
photograph, 1976!.

The total relief of Richmonds Inlet Wetland is 10 feet; wetland elevations
range from 590 to 600 feet above sea level, 10 to 20 feet above the approximate
mean elevation of Lake Michigan. The wetland is situated among high coastal
sand dunes; the surrounding topography is rolling to hilly.

The surficial geo1ogy of Richmonds Inlet Wetland is characterized by sand
dunes, which are found along the Lake Michigan shoreline from an area north of
Pentwater to Little Sable Point  Martin, 1957!.

Soils

The soil type in Richmonds Inlet Wetland is Bridgman fine sand, which has a
surface layer of dark brown organic matter underlain by light gray or white,
strongly acid, fine sand. Bridgman fine sand is generally found on forested
sand dunes along Lake Michigan  Wonser et al., 1938!.

~H~dro~1o y

There are no streams flowing through Richmonds Inlet Wetland, but the
wetland is adjacent to Richmonds Inlet  U.S.G.S. quadrangle map, Hart,
Michigan, 1959!. The literature search provided no site-specific data
pertaining to water level influences, groundwater drainage patterns and runoff,
depth, or seasonal changes in this wetland.

Cl imate

The closest weather station providing climatic data for Richmonds Inlet
Wetland js located in Hart, Michigan. In 1975, the average monthly temperature
was 47.8 F, the average daily low for January was 20.0 F and the average daily
high in July was 81.7 F. The average annual precipitation is 32.74 inches, with
a mean monthly precipitation of 2.56 inches in January and 2.94 inches in July
based on the normal period from 1941-1970. The growing season is approximately
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six and three-quarters months long, with the last killing frost �8 F! in 1975
occurring on April 21 and the first killing frost on November 15  National
Oceanic and Atmospheric Adm1nistration, 1975!.

No natural special features are found in the vicinity of Richmonds Inlet
Wetland  U,S.G.S. quadrangle map, Hart, Michigan, 1959; Agricultural
Stabilization and Conservat1on Service aerial photograph, 1976!.

LN 101BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composit1on and distribution, density and productivity, or
relationship to water levels of the vegetation of Richmonds Inlet Wetland.

Fish

A search of the 'titerature prov1ded no site-specif1c 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 Richmonds Inlet Wetland.

Invertebr ates

Re tiles and Am h1bians

Append1x C-5 contains general informat1on on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to the Richmonds Inlet Wetland. The literature
search y1el ded no si te-spec if i c inf ormati on pertaining to major speci es,
seasonal distribution and abundance, density, recreat1onal and commercial use,
11fe histories, major food sources, or relationship to water levels of the
rept1les and amphibians in this wetland.

Avif auna

Appendices 0-6 and 0-7 contain general 1nformation on the wetland birds
of Lake Section 4, but care should be exercised 1n the interpretation of the
relevance of this information to the Richmonds Inlet Wetland. The literature
search prov1ded no site-specific information pertaining to seasonal abundance,
density and productiv1ty, recreational and commerci al use, health, life
histories, relationship to water levels, or major food sources of the birds
uti 1 i zing thi s wet 1 and.

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
R1chmonds Inlet Wetland.



Manna 1 s

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercia1 use, life histories, food sources, or re'Iationship
to water levels of the mammals inhabiting Richmonds Inlet Wetland.

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 Richmonds
Inlet Wetland by the literature search.

Hea1th

CULTURAL SETTING
LM 101

Richmonds Inlet Wetland is located in Golden Township of Oceana County,
Michigan. The county is sparsely populated, having a density of 34 persons per
square mile. Table 4-27 indicates that Oceana County and Garden Township both
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Oceana County is expected to undergo
continued rapid population growth.

Table 4-27. Population Data for the Vicinity of Richmonds Inlet Wetland

Estimated
Popu1 at i on

1975

Estimated Projected
Populat>ion

1970-1975 1990

Oceana County
Golden Township

20,663
1,096

14.9
25.8

28,305

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

Land Use and Ownershi

Land use within Richmonds inlet Wetland is rural open space. The
surrounding area is primarily in agricultura1 and other rura1 open space uses,
with an area of residential deve1opment inland from the wetland, Access roads
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The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.



lie to the east and west of Richmonds Inlet Wetland  U.S.G.S. quadrangle map,
Hart, Michigan, 1959; Agricultural Stabilization and Conservation Service
aerial photograph, 1976!. The wetland lies within the Juniper Beach subdivision
 Rockford Map Publishers, Inc., 1978!. Although detailed ownership records of
this area are not available, wetland owner ship 1s assumed to be private.

Since R1chmonds Inlet Wetland lies within an area estimated to have much
greater than average growth potential  West Mich1gan Shore11ne Regional
Development Commission, 1977!, the wetland may be subject to moderate to high
development pressures.

Recreation

Richmonds Inlet Wetland lies just north of the 2,685-acre Silver Lake State
Park. Activities w1thin the park include fishing, hiking, swimming, boating,
and use of off-road vehicles  M1chigan Department of Natural Resources, 1978!.

Mineral Ener and Forest Resources

Richmonds Inlet Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing these
resources  Gere, 1977!. Dune and coastal strip sands like those surrounding the
wetland are the leading sources of 1ndustrial quality sand due to their pureness
and superior physical qualities, but at present there are no sand extraction
operations in or near Richmonds Inlet Wetland  Michigan Geological Survey,
1975!. Gravel resources are also found in the vicinity of the wetland, but no
active gravel operations are present  Agricultural Stabilization and
Conservation Service aerial photograph 1976!.

Although the vicinity of Richmonds Inlet Wetland contains 1solated oil and
gas pools, there are presently no drilling operations near the wetland  Great
Lakes Basin Commission, 1975; Michigan Geological Survey, 1977!. There are no
known coal deposits in the wetland  Smith, 1915!.

Richmonds Inlet Wetland is partially wooded  Agricultural Stabilization
and Conservation Service aerial photograph, 1976!. It was not determined
through the literature search whether this wooded ar ea is subject to commercial
timber harvest.

Public Utilities and Facilit1es

There are no public utilities within 0.5 mile of R1chmonds Inlet Wetland
 UPS.G ~ ST quadrangle map, Hart, Michigan, 1959!.

Pollution Sources

There are no NPDES permit holders adjacent to Richmonds Inlet Wetland
 Michigan Water equality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pol 1 uti on.
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Historical and Archaeolo ical Features

RESEARCH PROJECTS LM 101

The literature search identified no on-going or impending research
projects pertaining to Richmonds Inlet Wetland.
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No known historical sites exist within 500 feet of Richmonds Inlet Wetland
 Peebles and Black, 1976!. However, the Michigan Coastal Zone Inventory
indicates that three archaeological sites are present in the vicinity of the
wetland. Sites 20-OA-41 and 20-0A-18 are mounds of unknown date and culture;
site 20--17 is a cemetery, also of an unknown time period and culture  Peebles
and Black, 1976!. Further information regarding the field research and the
location of these sites can be obtained from the Michigan History Division.



STONY CREEK WETLAND

PHYSIOGRAPHIC SETTING LM 102

Stony Creek Wetland is located near the eastern shoreline of Lake Michigan
in Oceana County, Michigan, 1.6 miles east of the community of Benona. Although
the wetland is 1.9 miles from the Lake Michigan shoreline, it is included in
this study because it is cont'Iguous with Stony Lake. Higher elevations within
Stony Creek Wetland are wooded; the area near Stony Lake is non-wooded. Stony
Creek Wetland is a Lacustrine and lower perennial Riverine System which occupies
a low site  U.S.G.S. quadrangle map, Hart, Michigan, 1959; Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.

The total relief of Stony Creek Wetland is 28 feet; wetland elevations
range from 582 to 610 feet above sea level, 2 to 30 feet above the approximate
mean elevation of Lake Michigan. The wetland is situated on a lacustrine plain;
the surrounding topography is rolling to hilly.

Surficial Geolo

The surficial geology of Stony Creek Wet!and is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found to the immediate south and
east of Stony Lake  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Stony Creek Wetland is Kerston muck, a very poorly drained
alluvial soil which ranges from a nearly pure organic soil to muck or peat with
mineral soil mixed in  Wonser et al., 1938!.

~Hrdro~lo 'g

Stony Creek flows west through Stony Creek Wetland to Stony Lake. Two
unnamed perennial streams, tributaries to Stony Creek, enter the wetland from
the north, as do four short perennial streams in the southwestern part of the
wetland. Burke Creek, Dorrance Creek, and an unnamed creek, also tr ibutaries to
Stony Creek, flow north into the eastern portion of the wetland. Stony Creek
Wetland is adjacent to Stony Lake  U.S.G.S. quadrangle map, Hart, Michigan,
1959!, and there are two areas of open water within the wetland. 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 prov1ding climati c data for Stony Creek
Wetland js located in Hart, Michigan. In 1975, the average monthly temperature
was 47.8 F, the average daily low for January was 20.0 F and the average da11y
h1gh in July was 81.7 F. The average annual precipitation is 32.74 inches, with
a mean monthly precipitation of 2.56 inches in January and 2.94 inches in July
based on the norma1 period from 1941-1970. The growing season is apIIroximately
six and three-quarters months long, with the last ki11ing frost �8 F! in 1975
occurr1ng on April 21 and the first ki1ling frost on November 15  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Stony Creek
Wetland  U.S.G.S. quadrangle map, Hart, Nichigan, 1959; Agricultural
Stabilization and Conservation Serv1ce aerial photograph, 1976!.

SIOTIC SETTING LM 102

The literature search yielded no s1te-specific information pertaining to
major species compos1tion and distribution, density and productivity, or
relationship to water levels of the vegetation of Stony Creek Wetland.

F1sh

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 commercia1
use, or food sources of the fish populat1ons in Stony Creek Wetland.

Invertebrates

Re tiles and Am h1bians

Appendix C-5 contains generat 1nformation on the amphibi ans and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Stony Creek Wetland, The literature search
yielded no site-specif1c 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 amph1bi ans in this wetland.
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The literature search produced no site-specific data pertaining to species
compositi on, seasonal distribut1on and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Stony Creek Wetland.



Avi f auna

Appendices D-6 and 0-7 contains general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Stony Creek Wetland. The 11terature search
provided no site-spec1f1c information pertaining to seasonal abundance, density
and product1vity, recreational and commercial use, health, life histories,
reIationship to water levels, or major food sources of the birds utilizing this
wetland.

Manmal s

The literature search provided no site-specific data pertaining to major
species, seasonal distribut1on and abundance, density and productivity,
recreational and comnercial use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Stony Creek Wetland.

Endan ered S ecies

Health

The available information is not suffi cient to allow an evaluation of the
env1ronmental quality of this wetland.

CVLTURAL SETTING LN 102

Stony Creek Wetland is located in Benona Township of Oceana County,
Michigan. The county is sparsely populated, having a density of 34 persons per
square mile. Table 4-28 indicates that Oceana County and 8enona Townsh1p both
e xper i enced a rap i d rate of popul at i on growth between 1970 and 1975.
Projections for 1990 indicate that Oceana 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  V.S. Fish and Wildlife Serv1ce, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Stony Creek
Wetland by the literature search.



Table 4-28. Population Data for the Vicinity of Stony Creek Wetland

Estimated
Popul at i on

1975

Estimated

1970-1975

Projected
Population

1990

Manistee County
Benona Township

21, 766
1,096

6.7
25 ' 8

25,500

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

Land Use and Ownershi

Land use within Stony Creek Wetland and most of the surrounding area is
rural open space. An access road is located to the south of Stony Creek Wetland
 U.S.G.S. quadrangle map, Hart, Michigan, 1959; Agricultural Stabilization and
Conservation Service aerial photograph, 1976!. The wetland is under private
ownership  Rockford Map Publishers, Inc., 1978!, and lies within an area
estimated to have greater than average growth potential  West Michigan
Shoreline Regional Development Commission, 1977!. However, the wetland has
been nominated as an "area of particular concern" under Michigan's Coastal Zone
Management Program. Should the nomination be approved, the wetland will be
preserved as a unique natural area  West Michigan Shoreline Regional
Development Commission, 1977! ~

Recreation

There are no known state or federa'l recreational facilities in the vicinity
of Stony Creek Wetland.

Mineral Ener and Forest Resources

Stony Creek Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland ut~ lizing these
resources  Gere, 1977!. Although the vicinity of Stony Creek Wetland contains
isolated oil and gas pools, there are presently no drilling operations near the
wetland  Great Lakes Basin Commission, 1975; Michigan Geological Survey, 1977!.
There are no known coal deposits in the wetland  Smith, 1915!.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Stony Creek Wetland
 U.S.G.S. quadrangle map, Hart, Michigan, 1959!.
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Stony Creek Wetland is partially wooded  Agricultural Stabilization and
Conservation Service aerial photograph, 1976!, but it was not determined
through the literature search whether this wooded area is used for coomercial
production.



Pollution Sources

Historical and Archaeolo ical Features

No known historical sites exist within 600 feet of Stony Creek 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 102

The literature search identified no on-going or impending research
projects pertaining to Stony Creek Wetland.
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There are no NPDES permit holders adjacent to Stony Creek Wetland  Michigan
Water quality Division, 1978!. No site-specific information was located
through the literature search pertaining to non-point sources of pollution.



CLAYBANKS TOWNSHIP WETLANO

PHYSIOGRAPHIC SETTING
LM 103

Cl aybanks Township wetland is located 0.2 miles from the eastern shoreline
of' Lake Mi chi gan in Oceana County, Mi chi gan, 6.5 miles northwest of the
community of Montague. A bluff line, 60 feet high, lies between the wetland and
the lakshore. Claybanks Township Wetland is a Palustrine System and occupies a
raised, wooded site  U.S.G.S. quadrangle map, Montague, Michigan, 1959;
Agricultural Stabilization and Conservation Service aerial photograph, 1976!.

The tota'1 rel i ef of Cl aybanks Township Wetland is 10 feet; wetl and
elevations range from 650 to 660 feet above sea level, 70 to 80 feet above the
approximate mean elevation of Lake Michigan. The wetland is located in a
rolling morainal ar ea. The shoreline near C1aybanks Township Wetland is
described by the Great Lakes Basin Commission �975! as an erodible high bluff.

The surficial geology of Claybanks Township Wetland is characterized by
moraines. Moraine formations are materials deposited by glacial action, and
usually consist of till. Moraines are found along a sma11 section of the Lake
Michigan shoreline northwest of Montague  Martin, 1957; Dorr and Eschman,
1970!.

Soils

The soil type for Claybanks Township Wet1and is Carlisle muck, which
consists of entirely decayed and partly decayed organic matter. The surface
layer of this soil is dark brown to black, granular, well decomposed organic
matter, underlain with less well decomposed materia1 including woody material,
sedges, grasses, and reeds. Carlisle muck is poorly drained and may have areas
of standing water  Wonser et al., 1938!.

Claybanks Township Wet1and is drained by a short perennial stream
originating in the wetland, The eastern part of the wetland has an area of open
water  U.S.G.S. quadrangle map, Montague, Michigan, 1959!. 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

S ecial Features

No natural special features are found in the vicinity of Claybanks Township
Wetland  U.S.G.S. quadrangle map, Montague, Michigan, 1959; Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.

BiOTIC SETTING LM 103

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 Claybanks 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 Claybanks 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
Claybanks Township Wetland.

Re tiles and Am hibi ans

Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Claybanks 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
reptiles and amphibi ans in this wetland.
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The closest weather station providing climatic data for Claybanks Township
Wetland is located jn Montague, Michigan. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 19.8 F and the
average daily high in July was 79.8 F. The average annual precipitation is

0

38.65 inches, with a mean monthly precipitation of 3.25 inches in January and
2.23 inches in July based on the normal period from 1941-1970. The ggawing
season is approximately five months long, with the last killing frost �8 F! in
1975 occurring on May 16 and the first killing frost on October ll  National
Oceanic and Atmospheric Administration, 1975!.



Avi f auna

Appendices D-6 and D-7 contains general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Claybanks Township Wetland. The literature
search provided no site-specific information pertaining to seasonal abundance,
density and productivity, recreational and covmercial use, health, life
histories, relationship to water levels, or major food sources of the birds
utilizing this wetland.

Mammals

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 Claybanks Township Wetland.

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 Claybanks
Township Wetland by the literature search.

Health

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

CULTURAL SETTING
LN 103
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Cl aybanks Township Wetland is located in Claybanks Township of Oceana
County, Hichigan. The county is sparsely populated, having a density of 34
persons per square mile. Table 4-29 indicates that Oceana County and Ciaybanks
Township both experienced a rapid rate of population growth between 1970 and
1975. Projections for 1990 indicate that Oceana County is expected to undergo
continued rapid population growth.



Table 4-29. Population Data for the Yicinity of Claybanks Township Wetland

Estimate rojected
P opul at>1 on

1970-1975 1990

stimate

Populat>ion
1975

Oceana County
Claybanks Township

20,663
700

28,30514.9

25.7

b U.S. 8ureau of the Census �977!
Michigan Department of Management and Budget �977!

Land Use and Ownershi

Land use w1thin Claybanks Township Wetland is rural open space. The
surrounding area is characterized by agricultural and other rural open space
uses. Access roads lie to the north and east of Claybnaks Township Wtland
 U.S.G.S. quadrangle map, Montague, Michigan, 1959; Agricultural Stabilization
and Conservation Service aerial photograph, 1976!. The wetland is under pr1vate
ownership  Rockford Map Publishers, Inc., 1978!, and lies within an area
estimated to have greater than average growth potent1al  West Michigan
Shoreline Reg1onal Development Conmission, 1977!, so development pressures may
be high,

Recreation

Mineral Ener and Forest Resources

Claybanks Township Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland util1zing these
resources  Ger e, 1977!. Although the area in the vicin1ty of Claybanks Township
Wetland contains isolated oil and gas pools, there are presently no drilling
operations near the wetland  Great Lakes Basin Commission, 1975; Michigan
Geological Survey 1977!. There are no known coal deposits in the wetland
 Smith, 1915!.

Cl aybanks Township Wetland is wooded  Agricultural Stabilization and
Conser vati on Servi ce aer1al photograph, 1976!, but it was not determined
through the literature search whether this wooded area is subject to commercial
timber harvest.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Claybanks Township Wetland
 U.S.G.S. quadrangle map, Montague, Michigan, 1959!.
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There are no known state or federal recreational facilities in the vicinity
of Claybanks Township Wetland.



Po11ution Sources

There are no NPDES permit holders adjacent to Claybanks Township Wetland
 Mi cliigan Water gual i ty Division, 1978! . No site-specific inf ormati on 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 Claybanks Township
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!.

LM 103
RESEARCH PRO SECTS

-373-

The literature search identified no on-going or ~mpending research
projects pertaining to Claybanks Township Wetland.



FLOWER CREEK WETLAND

PHYSIOGRAPHIC SETTING LM 104

Flower Creek Wetland is located 0.2 mile from the eastern shoreline of Lake
Michigan in Oceana and Muskegon Counties, Michigan, 5.2 miles northwest of' the
community of Montague. The wetland is situated on either side of Flower Creek
which flows into Lake Michigan. It is a lower perennial Riverine System and
occupies a low, non-wooded site  U.S.G.S, quadrangle map, Nontague, Michigan,
1959; Agricultural Stabilization and Conservation Service aerial photograph,
1976!.

The total relief of Flower Creek Wetland is 20 feet; wetland elevations
range from 580 to 600 feet above sea level, 0 to 20 feet above the approximate
mean elevation of Lake Michigan. The wetland lies on a gently rolling morainal
plain. The shoreline near Flower Creek Wetland is described by the Great Lakes
Basin Commission �975! as an erodible high b1uff.

The surficial geology of Flower Creek Wetland is characterized by ground
moraines. Ground moraine formations, deposited by retreating ice and
consisting of a thin drift cover of till, have little relief and are usually
found on plains. Ground moraines are found along a small section of the Lake
Michigan shoreline northwest of Nontague  Mar tin, 1957; Dorr and Eschman,
1970!.

Soils

The soil type in Flower Creek Wetland is Houghton peat and muck, which has
a surface layer of granular black muck underlain with mucky peat and fibrous
peat. This organic soil is very poorly drained and has low natural fertility.
Houghton muck developed in fibrous marsh grasses, sedges, and reeds  Pregitzer,
1968!.

Flower Creek meanders south through Flower Creek Wetland on its way to Lake
Michigan  U.S.G.S. quadrangle map, Montague, Michigan, 1959!. The literature
sea~eh 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 Flower Creek
Wetl and i s 1 ocated dn Hontague, Pli chi gan. In 1975, the average monthly
temperature was 46.3 F, the average daily low for January was 19.8 F and the
average daily high in July was 79.8 F. The aver age annual precipitat1on is0

38.65 inches, w1th a mean monthly precipitation of 3.25 inches in January and2.23 inches in July based on the normal period from 1941-1970. The g~owing
season is approximately five months long, with the last killing frost �8 F! 1n
1975 occurring on Nay 16 and the first killing frost on October 11  National
Ocean1c and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Flower Creek
Wetland  U.S.G.S. quadrangle map, lqontague, Michigan, 1959; Agricultural
Stabilization and Conservation Service aeria1 photograph, 1976!.

BIOTIC SETTING
LM 104

The literature search yielded no site-specific informat1on pertaining to
major speci es compos i t i on and di s tr1but i on, dens i ty and pr oducti vi ty, or
relationship to water levels of the vegetation of Flower 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 histories, recreational and commerc1al
use, or food sources of the fish populations in Flower Creek Wetland.
Invertebrates

The 11terature search produced no site-specific data perta1ning to species
composition, seasonal distribution and abundance, dens1ty and productivity,
food sources, or relationship to water levels of the invertebrates present in
Flower Creek Wetland.

Re ti1es and Am hibians
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Appendix C-5 contains general information on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Flower Creek Wetland. The literature search
yielded no site-specific information pertaining to major spec1es, seasonal
distribution and abundance, density, reer eationa1 and commercial use, life
histories, ma or <ood sources, or relat1onship to water levels of the reptiles
and amphibians in this wetland.



Avif auna

Appendices D-6 and 0-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpr etation of the
relevance of this information to Flower Creek Wetland. The literature search
prov1ded 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.

Maenals

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life histor1es, food sources, or relationship
to water levels of the mammals inhabiting Flower 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; Michigan
Endangered and Threatened Species Program, 1976! were documented in in Flower
Creek Wetland by the literature search.

Health

The available information 1s not sufficient to allow an evaluation of the
environmental quality of this wetland.

CULTURAL SETTING LM 104

Flower Creek Wetland is located in Wh1teriver Township of Muskegon County
and C 1 aybanks Townshi p of Oceana County, Ni chi gan. Muskegon County has a
moderate population density of 314 persons per square m1le. Oceana County is
sparsely populated, having a density of 34 persons per square m11e. Table 4-30
indicates that the population of Nuskegon County remained stable between 1970
and 1975. Whiteriver Townsh1p, Oceana County, and Claybanks Township
experienced a rapid rate of growth dur1ng the same time period. Projections for
1990 ind1cate that the population of Nuskegon County will remain stable, while
Oceana county is expected to undergo continued rapid population growth.
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Table 4-30. Population Data for the Vicinity of Flower Creek Wetland

Projected
Population

1990

Estimated

Population
1975

Estimated
'g 4

1970-1975

Muskegon County
Whiteriver Township

Oceana County
Claybanks Township

156,971
1,199

20,663
700

155,369

28,305

-0.3

18.0
14.9
25.7

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

Land Use and Ownershi

Land use within Flower Creek Wetland is rural open space. The surrounding
area is characterized by agricultural and other rural open space uses. Access
roads lie to the east, south, and west of Flower Creek Wetland  U.S.G.S.
quadrangle map, Montague, Michigan, 1959; Agricultural Stabilization and
Conservation Service aerial photograph, 1976!. The wetland is under private
ownership  West Michigan Shoreline Regional Development Commission, 1976;
Rockford Map Publishers, Inc,, 1978!, and lies within the area estimated to have
greater than average growth potential  West Michigan Shoreline Regional
Development Commission, 1977!, so development pressures may be high.
Recreation

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

Mineral Ener and Forest Resources

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Flower Creek Wetland
 U.S.G.S. quadrangle map, Montague, Michigan, 1959!.

-377-

Flower Creek Wet1and lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland uti1izing these
resources  Gere, 1977 !. Although the area i n the vicinity of Flower Creek
Wetland contains isolated oil and gas pools, there are presently no dri1ling
operations near the wetland  Great Lakes Basin Commission, 1975; Michigan
Geological Survey 1977!. There are no known coal deposits in the wetland
 Smith, 1915!, nor are there any significant forest resources  Agricultural
Stabilization and Conservation Service aerial photograph, 1976!.



Pollution Sources

There are no NPDES permit holders adjacent to Flower Creek Wetland
 Michigan Water equality Division, 1978! . No site-specific i nformation was
located through the 1iteratur e search pertaining to non-point sources of
pollution.

Historical and Archaeolo ical Features

No known historical sites exist within 500 feet of Flower Creek Wetland,
nor are there any known archaeologica1 sites in the vicinity. However, the area
has not been systematically surveyed by a professional archaeologist  Peebles
and B1ack, 1976!.

RESEARCH PROJECTS LM 104
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The literature search identified no on-going or impending research
projects pertaining to Flower Creek Wetland.



WHITE RIVER WETLAND

PHYSIOGRAPHIC SETTING LM 105

White River Wetland is located near the eastern shoreline of Lake Michigan
in Oceana and Muskegon Counties, Michigan, adjacent to the community of
Montague. The wetland occupies the flood plain of the White River and extends
approximately 12 miles along the river. Although it lies 4.5 miles from the
Lake Michigan shoreline, White River Wetland is included in this study because
it is contiguous with White Lake, which is influenced by the water levels of
Lake Michigan. The northern end of White Lake  adjacent to the wetland! has
been dredged; dikes are also located in this ar ea. The western porti on of the
wetland is non-wooded and the remainder is wooded. White River Wetland is a
lower perennial Riverine System occupying a low site  O.S.G.S. quadrangle maps,
Twin Lake, Michigan, 1958, and Montague, Michigan, 1959; Agricultural
Stabi1ization and Conservation Service aerial photograph, 1974!.

The total relief of White River Wetland is 60 feet; wetland elevations
range from 5BO to 640 feet above sea level, 0 to 60 feet above the approximate
mean elevation of Lake Michigan. The wetland is situated on a lacustrine plain;
upland topography is rolling.

Soils

The soil type in White River Wetland is Kerston muck, a very poor1y drained
alluvial soi 1 composed of 1ayer s of organic material alternating with mineral
material. The surface layer is black muck underlain by layers of dominantly
gray loose sand and dark gray muck. It has low natural fertility  Pregitzer,
1968!.

The White River flows southwest through White River Wetland into White
Lake. Numerous tributaries to the White River, including Carleton Creek, Silver
Creek, Sand Creek, Cleveland Creek, Skeel Creek, and the North and South
Branches of the White River, enter the wetland. The western part of the wetland
is adjacent to White Lake  U.S.G.S. quadrang1e map, Montague, Michigan, 1959!.
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The surficial geology of White River Wetland is characterized by outwash
and glacial channels. Outwash formations are made up of sor ted and stratified
material laid down by streams of glacial meltwater. These deposits consist of
sand and gravel. Outwash and glacial channels are found in most of the White
River Basin area  Martin, 1957; Dorr and Eschman, 1970!.





probably exist in unpublished f'iles of the Michigan Department of Natural
Resources. A search of the literature provided no site-specific information
pertaining to spawning and hatching areas, seasonal locations and abundance,
life histories, commercial use, or food sources of the fish populations in White
River Wetland,

Invertebrates

The literature search produced no site-specific data pertaining to speciescomposition, seasonal distribution and abundance, density and productivity,food sources, or relationsh1p to water levels of the 1nvertebrates present in
White River Wetland.

Re tiles and Am hibians

Appendix C-5 contains general informat1an on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the 1nterpretation of therelevance of this information to White R1ver Wetland. The literature search
yielded no site-specific information pertaining to major spec1es, seasonaldistribution and abundance, density, recreational annd commercial use, lifehistor1es, major food sources, or relationship to water levels of the reptiles
and amphibians 1 n this wetland.

Av if auna

The section of White River Wetland lying west of U.S. Highway 31 was
included in the Mississippi Flyway Waterfowl Habitat Reconnaissance ofinadequately protected high quality waterfowl areas  Martz, 1976!. Preliminary
data from this reconnaissance indicate that the primary function of the area isas a migration stopover and a breeding area for waterfowl. According to
Jaworski and Raphael, �978!, White Lake is a concentration area for waterfowl
during fall m1gration.

Appendices D-6 and D-7 contain general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to White River Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and product1vity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Mammals

The literature search prov1ded no site-specific data pertain1ng to major
spec1es, seasonal distribution and abundance, density and productivity,
recreational and commercial use, life h1stories, food sources, or relationship
to water levels of the mamnals inhabiting White River Wetland.

No plants or animals appearing on the federal or state lists of endangered
or threatened species  U.S. Fish and Wildlife Serv1ce, 1977; Michigan
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Endangered and Threatened Species Program, 1976! were documented in White River
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, a sewage disposal plant is
located near the wetland and may have some effect on its health.

CULTURAL SETTING LM 105

Table 4-31. Population Data for the Vicinity of White River Wetland

Est~mate rogecte
Population

1970-1975 1990

stimate

Population
1975

155,369

28,305

-0.3

8.0
14. 9
-7.7

Muskegon County
Whitehall Township

Oceana County
Otto Township

156,971
3,257

20,663
181

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

Land Use and Owner shi

Land use within White River Wetland is rural open space. The area
surrounding the wetland is characterized by residential development near the
southwest portion of the wetland, in the vicinity of the communities of
Whitehall and Montague. The land surrounding the upriver portion of the wetland
is primarily in agricultural and other rural open space uses, with scattered
residences. A four-lane highway has been constructed through White River
Wetland, and a sewage treatment plant is located to the south of the wetland.
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White River Wetland is located in Whitehall Township of Muskegon County and
in Otto Township of Oceana County, Michigan, Muskegon County has a moderate
population density of 314 persons pep square mile. Oceana County is sparsely
populated, having a density of 34 persons per square mile. Table 4-31 indicates
that the population of Muskegon County remained stable between 1970 and 1975,
while Oceana County and Whitehall Township experienced a rapid rate of
population growth during the same time period and Otto Township experienced a
rapid decline. Projections for 1990 indicate that the population of Muskegon
County is expected to remain stable. Oceana County is expected to undergo
continued rapid population growth.



Access roads and secondary highways are located in and near the wetland
 U.S.G.S. quadr'angle maps, Twin Lake, Mi chi gan, 1958; Montague, M1chi gan,
1959; Agricultural Stab1lization and Conservation Ser vice aer1al photograph,
1974!. Martz �976! indicates that portions ot Wh1te River Wetland may face
development pressures in five or more years owing to res1dential encroachment.
Recreation

There are no known state or federal recreational facilities in the vicinity
of Wh1te River Wetland.

Mineral Ener and Forest Resources

White River Wetland 'lies within an area of Silurian salt depos1ts.
However, there are no operations in or near the wetland utilizing these
resources  Gere, 1977!. Gravel resources are also found in the vicinity of
White River Wetland, and four lar'ge gr'avel pits are located on the southern
border of the wetland near the Sand Creek basin  Agricultural Stabilization and
Conservation Serv1ce aer1al photograph, 1974!.

Although the vicinity of White River Wetland contains isolated oil and gas
pools, there are presently no dr111ing operations near the wetland  Great Lakes
Basin Commission, 1975; Michigan Geological Survey 1977!. There are no known
coal deposits in the wetland  Smith, 19l5!.

Port1ons of White River Wetland are wooded  Agricultural Stabi1ization and
Conservation Service aerial photograph, 1974!, but it was not determined
through the literature search whether this wooded area is subject to commercial
timber harvest.

Public Utilities and Facilities

Transmiss1on lines run through the western part of White River Wetland, and
a sewage d1sposal plant is located south of the wetland  U.S.G.S. quadrang'Ie
map, Montague, Michigan, 1959; Agricultural Stabilization and Conservation
Serv1ce aerial photograph, 1974!.

Pollution Sources

There are no NPOES permit holders adjacent to White River Wetland  Michigan
Water guality Oivision, 1978!. However, a sewage disposal plant is located
adjacent to the southwestern portion of the wetland  Agricultural Stabilization
and Conservation Service aerial photograph, 1974!. The extent and the nature of
the impact  if any! of this public uti11ty on White R~ver Wetland are not known.
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

No known historical sites exist within S00 feet of White 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 105
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The literature search identif ied no on-going or impending research
projects pertaining to White River Wetland.



DUCK LAKE WETLAND

PHYSIOGRAPHIC SETTING
LM 106

Duck Lake Wetland is located near the eastern shoreline of Lake Michigan in
Muskegon County, Michigan, 3.5 miles southwest of the community of Whitehall.
Although it lies 1.5 miles from the I ake Michigan shoreline, Duck I ake Wetland
is included in this study because it is contiguous with Duck Lake, which is
influenced by the water levels of Lake Michigan. The wetland is a Lacustrine
System and occupies a low, non-wooded site  U.S.G.S. quadrang1e map, Montague,
Michigan, 1959; Agricultural Stabilization and Conservation Service aeria1
photograph, 1974!.

The total relief of Duck Lake 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 is situated on a lacustrine plain; the
surrounding topography is 1ow and rolling.

The surficial geology of Duck Lake Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial eros~on and are found throughout the Duck Lake area
 Martin, 1957; Dorr and Eschman, 1970!.

Soils

Duck Creek flows east through Duck Lake Wetland to Duck Lake. The wetland
is adjacent to Duck Lake  U.S.G.S. quadrangle map, Montague, Michigan, 1959 !.
The literature search provided no site-specific data pertaining to water level
influences, groundwater drainage patterns and runoff, water quality, depth, or
seasona'I changes in this wetland.

Climate

The closest weather station providing climatic data for Duck Lake Wetland
is 18cated in Montague, Michigan. In 1975, the average monthly temper ature was
46.3 F, the average dai wy low for January was 19.8 F and the average daily high
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The soil type in Duck Lake Wetland is Houghton peat and muck, which has a
surface layer of granular black muck underlain with mucky peat and fibrous peat.
This organic soil is very poor1y drained and has low natural fertility.
Houghton muck developed in fibrous marsh grasses, sedges, and reeds  Pregitzer,
1968!.



in July was 79.8 F. The average annual precipitation 1s 38.65 inches, w1th a
mean monthly precipitation of 3.25 inches in January and 2.23 inches in July
based on the normal period from l941-1970. The growing season is approximately
five months long, with the last killing frost �8 F! in 1975 occurring on May 16
and the first k11ling frost, on October 11  National Oceanic and Atmospheric
Administration, 1975!.

No natural special features are found in the vicin1ty of Duck Lake Wetland
 U.S.G.S. quadrangle map, Montague, M1ch1gan, 1959; Agricultural Stabilization
and Conservation Service aerial photograph, 1974'.

BIOTIC SETTING LM 106

The literature search yielded no site-spec1fic information pertaining to
major species composition and distribut1on, density and productivity, or
relationship to water levels of the vegetation of Duck Lake 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 Duck Lake Wetland.

Invertebrates

Re tiles and Am hibians

Appendix C-5 contains general ~nformation on the amphibians and reptiles
of Lake Section 4, but care should be exercised in the interpretation of the
relevance of this information to Duck Lake Wetland. The literature search
yielded no site-specific information pertaining 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 this wetland.

Avif auna

Appendices D-6 and D-7 contains general information on the wetland birds of
Lake Section 4, but care should be exercised in the interpretation of the
relevance of th1s 1nformation to Duck Lake Wetland. The literature search
provided no s1te-specific information pertaining to seasonal abundance, density
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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 invertebrates present in
Duck Lake Wetland.



and productivity, recreational and commercial use, health, life histories,
relationship to water levels, or major food sources of the birds utilizing this
wetland.

Mamnals

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 Duck Lake Wetland.

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 Duck Lake
Wetland by the literature search.

Health

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

CULTURAL SETTING
LM 106

Table 4-32. Population Data for the Vicinity of Duck Lake Wetland

Estimated
Popul at i on

1975

Estimated Proj ected
Popul a/ion

1970-1975 1990

155,369
Muskegon County

Fruitland Township
-0.3

5.8

156,971
3,385

b U.S. Bureau of the Census �977!
Michigan Department of Management and 8udget �977!

-387-

Duck Lake Wetland is located in Fruitland Township of Muskegon County,
Michigan. The county has a moderate population density of 314 persons per
square mile. Table 4-32 indicates that the population of Muskegon County
r'emained stable between 1970 and 1975, while Fruitland Township experienced a
rapid rate of population growth during the same time period� . Projections for
1990 indicate that the population of Muskegon County will remain stabIe in the
future,



Land Use and Ownershi

I and use within Duck Lake Wetland is rural open space. The surrounding
area is primarily in agricultural and other rural open space uses. A secondary
highway crosses through Duck Lake Wetland  U.S.G.S. quadrangle map, Montague,
M1chigan, 1959; Agricultural Stabilizat1on and Conservation Service aerial
photograph, 1974!. The wetland is under private ownership  West Michigan
Shoreline Regional Development Commission, 1976!, and 11es within the ar ea
estimated to have average growth potent1al  West Michigan Shoreline Regional
Development Commiss1on, 1977!. The immediate presence of agricultural land use
surrounding the wetland, coupled w1th private ownership, may reflect low to
moderate development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Duck Lake Wetland.

Mineral Ener and Forest Resources

Duck Lake Wetland lies within an area of Silurian salt deposits. However,
there are no operations in or near the wetland utilizing these resources  Gere,
1977!. Although the vicinity of Duck Lake Wetland contains 1solated o11 and gas
pools, there are presently no drilling operations near the wetland  Great Lakes
Basin Corenission, 1975; Michigan Geological Survey 1977!. There are no known
coal deposits in the wetland  Smith, 1915!, nor are there any significatn forest
resources  Agricultural Stabi1 ization and Conser va4ion Service aer1al
photograph, 1974!.

Public Utilit~es and Facilities

There are no public utilities within 0.5 mile of Duck Lake Wetland
 U.S.G.S. quadrangle map, Montague, Michigan, 1959!.

Pollution Sources

There are no NPDES perm1t holders adjacent to Duck Lake Wetland  Michigan
Water guality 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 ex1st w1th1n 500 feet of Duck Lake 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!.

LM 106RESEARCH PROJECTS

The literature search identified no on-going or impend1ng research
projects pertaining to Duck Lake Wetland.
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LAKE SECTION 45

INTRODUCTION

Lake Section 5 extends along the eastern shoreline of Lake M1chigan from
the City of Muskegon, M1chigan, to the Allegan County-Van Buren County border.
The lake section is situated in Muskegon, Ottawa, and aIlegan Counties. Many of
the wetlands in Lake Section 5 lie more than 1,000 feet from the shorel1ne of
Lake Michigan, but are included 1n this study because they ar'e closely
assoc1ated with bodies of water influenced by the levels of Lake M1chigan. One
of these wetlands, Muskegon River Wetland, is very large �052 acres! and
extends approximately 8.5 maples inland from Muskegon Lake.

All of the wetlands of Lake Section 5 are situated on a lacustrine plain.
The topography surrounding these wetlands ranges from flat to rolling. High
relief sand dunes are found in the vicin1ty of several of the wetlands and along
most of the Lake Michigan shore11ne of Section 5  Great Lakes Basin Commission,
1975!.

Figures 5-1 and 5-2 show the approximate locat1on of the 12 wetlands in
Lake Section 5. Latitude, longitude, acreage, and classification for each of
these wetlands are presented in Table 5-1. Elevations of the wetlands range
from 580 to 600 feet above sea level  lake level to 20 feet above the
approximate mean elevation of Lake Michigan!. Lacustrine and Riverine wetlands
are prevalent in Lake Section 5. Several Palustrine Systems are also present.

Information related to the physiographic and cultural features of the
wetlands is surmarized in the individual wetland narratives presented in this
chapte~. Site-specific information on the biotic characteristics of these
wetlands is lacking 1n most instances, but site-specific biotic data are
available for Muskegon River Wetland. This wetland is one of the most
intensively studied areas along the eastern shoreline of Lake Michigan, and 1s
considered to be the best waterfowl area in Muskegon and Ottawa Counties  Martz,
1976!.
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Figure 5-l. Lake Section 5 � Mvskegon Area
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Figure 5-2. Lake Section 5 - Holland Area
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Table 5-1. Location, Acreage, and Classification of wetlands
in Lake Section 5

Latitude Lon itude Acrea e ClassificationWetland Number Wetland

107

108

109

110 6052

112 27

113

114 90

115 66 P,R

BfC BAY WETLAND COMPLEX
Big Bay laetland al
Big Bay Wet'land V2
Big Bay Wetland I3

116
117
118

42'47'16"
420470304
42047 t 3 7'

86'll'23"
86'll'30
86 ll'09"

P
P
L,R

4
9

22

aP palustrine
L lacustrine
R~rlverine
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Devils Xitchen Wetland

Green Creek Wetland

Muskegon Lake Wetland

MuakegOn River Wetland

Morton 5hores 'Wetland

Mone Lake Wetland

Little Pigeon Creek Wetland

Pigeen River 'Wetland

5loan Pond Wetland

43 14'43H

43'15'00"

43'l4'32"

43 l6'40'

43'10'00"

43 10'46"

43 57'53"

42'54'll"

42'07'59"

86'2D'05"

86'18'43"

86'l7'03"

86'09'20"

86'16'45"

86'13'22"

86'12'56"

86 10'54"

86'12'26"



DEVILS KITCHEN WETLAND

PHYSIOGRAPHIC SETTING
LN 107

Devils Kitchen Wetland is located 0.5 mile from the eastern shore of Lake
Michigan in Muskegon County, Michigan. The wetland lies on the shoreline of
Snug Harbor, an inlet of Nuskegon Lake, within Muskegon State Park and 2.0 miles
from the community of North Muskegon. Devils Kitchen Wetland is included in
this study because Muskegon Lake is influenced by the water levels of Lake
Michigan. It is likely that Nuskegon Lake was a bay of Lake Michigan at one
time, but the action of wind and waves has built a barrier of sand and gravel at
the mouth of the embayment. Devils Kitchen Wetland is a Lacustrine System and
occupies a low, parti ally wooded site  U.S.G.S. quadr angle map, Muskegon West,
Michigan, 1972; Agricultural Stabilization and Conservation Service aerial
photograph, 1974!.

The total relief of Devils Kitchen 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 Nichi gan. The wetland is situated on a low lacustrine
plain; high relief sand dunes are located nearby.

The surficial geology of Devils Kitchen Wet'land is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are found along much of the
Muskegon Lake shoreline  Nartin, 1957; Dorr and Eschman, 1970!.
Soils

The soil type in Devils Kitchen Wetland is Marsh soil, 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!.

~H dro 1 oi~

Devils Kitchen Wetland is adjacent to Snug Harbor on Muskegon Lake. No
streams flow through the wetland  U.S.G.S. quadrangle map, Nuskegon West,
Michigan, 1972!. Nuskegon Lake has substandard water quality, owing to
excessive levels of nutrients, coliform bacteria, suspended solids, oil films,
toxic chemicals, and other industrial residues  Great Lakes Basin Coomission,
1975!. The effect of this substandard water quality on the 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 Devils Kitchen Wetland.
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Climate

The closest weather station providing climatic data for Devils Kitchen
Wetland is located in Muskegon, Michigan. In 1975, the averaqy monthly
temperature was 48.4 F, the average daily low for January was 22.4 F and the
average daily high in July was 81.3 F. The average annual precipitation is0

31.53 inches, with a mean monthly precipitation of 2.25 inches in January and
2.51 inches in July based on the normal period from 1941-1970. The ggowing
season is approx~mately seven months long, with the last killing frost �8 F! in
1975 occurring on April 21 and the first killing frost on November 23  National
Oceanic and Atmospheric Adm~nistrat~on, 1975!.

S ecial Features

No natural special features are found in the vicinity of Devils Kitchen
Wetland  U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972; Agricultural
Stabilization and Conservation Ser vice aerial photogr aph, 1974!.

LM 106BIOTIC 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 Devils Kitchen Wetland.

Fish

An annual spring spawning run of walleyes  Stizostedion vitreum! occurs in
the Muskegon River and is heavily exploited by ang ers Hubbs, 1933; Crowe,
1950; Crowe, 1953; Crowe, 1954!. However, walleyes probably make- little use of
Devils Kitchen Wetland. At least 31 species have been collected in Muskegon
Lake and are listed in Appendix A-2. Some of the more abundant or important
species which may occur in Devils Kitchen Wetland include northern pike  Esox

g t~fli 1 I, 1 g !P
7lavescens!, bluegill  I.e om!s macroch~irus, black crappie  pomox!s

k!L!.g{111!,k
tomus comnersoni, bow in mi a cal va, an ongnose gar

1 ff hf f!gg Lk d
diverse, and most fish were concentrated in the northern shoals of the lake.
Marshy areas provided spawning habitat for yellow perch and northern pike.
Other than walleyes, which are seasonal in abundance, major species taken by
anglers included yellow perch, bluegill, rock bass, largemouth bass, smallmouth
bass  Micro terus dolomi eui !, northern pike, pumpki nseed, black crappie,
suckers oxostoma spp. and Catostomus commersoni!, white bass  Morone~ ~ ~ ~h ' I.~ "' 1 fimzmhh' '~g" ' I, h' '"
spp., and sauger  Stizostedion ca~nadense . In 1951 industrial pPopution

1!f h~yg « . h
 Fukano, 1950; Peterson, 1951!. Since Muskegon Lake is an important
recreational unit, more recent data on the fish fauna of the lake and associated
wetlands may exist in unpublished files of the Michigan Department af Natural

-396-



Resources. A search of the literature provided no site-specific information
pertaining to life histories, commercial use, or food sources of the fish
populations in Devils Kitchen 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
Devils Kitchen Wetland.

Re tiles and Am hibians

Appendix C-6 contains general information on the amphibians and reptiles
of Lake Section 5, but care should be exercised in the interpretation of the
relevance of this information to Devils Kitchen Wetland. The literature search
yielded no site-specific information pertai ni ng 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

The Mississippi Flyway Waterfowl Habitat Reconnaissance  Martz, 1976!
included the Muskegon Lake area, from Lake Michigan to the Nowaygo County line.
Although the reconnaissance focused on the large Muskegon River Wetland, its
data may be applicable to Devils Kitchen Wet1and because of the two wetlands'
proximity and location on the same embayment. Work by Niegarth �965! on a
section of Muskegon River Wetland, particularly his study of the migratory bird
population, may also be applicable to Devils Kitchen Wetland. This work is
discussed in the avifauna section of Muskegon River Wetland  LM 110!.

Devils Kitchen Wetland is included in the Muskegon Christmas Bird Count
census ar ea. An annotated summary of the 1972-76 counts is presented in
Appendix 0-8. Since the census area includes sizeable urban, open water, and
upland areas, in addition to several other wetlands, care should be exercised in
the interpretation of the relevance of these counts to Devils Kitchen Wetland.
The most consistently abundant birds observed during these winter censuses were
common mergansers  Mer<eus mer anser!, common goldeneyes  Buce bala albania!,

 L ~tt., d

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

The literature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commercia1 use, life histories, food sources, or relationship
to water levels of the mammals inhabiting Devils Kitchen Wetland.
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Endan ered S ecies

No plants or an~mals 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 Devils
Kitchen Wetland by the literature search. However the bald eagle  Haliaeetus
le coce h 1 s! and the osprey  Pandion hali actus! are occasionally seen in the
Muskegon Lake area  Mantz, 19767. Both are threatened species in Michigan.

Health

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

LM 106CULTURAL SETTING

Table 5-2. Population Data for the Vicinity of Devils Kitchen Wetland

stimated Estimated Prospected
Population P opu 1 a/i on

1975 1970-1975 1990

155,369-0.3
5.2

Muskegon County
Laketon Township

156,971
5,723

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

Land Use and Ownershi

Land use within Devils Kitchen Wet'Iand and the surrounding area is rural
open space. A boat canal connecting Lake Michigan and Muskegon Lake is located
less than one mile south of Devils Kitchen Wetland  U.S.G.S. quadrangle map,
Muskegon West, Michigan, 1972; Agricultural Stabiiization and Conservation
Service aerial photograph, 1974!. The wetland is under state ownership
 Muskegon State Park!, and its location suggests that it is subject to minimal
development pressure  U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972,
West Michigan Shoreline Regional Development Commission, 1977! ~
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Devils Kitchen Wetland is located in Laketon Township of Muskegon County,
Michigan. The county has a moder ate population density of 314 persons per
square mile. Table 5-2 indicates that the population of Muskegon County
remained stable between 1970 and 1975, but Laketon Township experienced a rapid
rate of population growth during the same time period. Projections for 1990
indicate that the population of Muskegon County is expected to remain stable.



Recreation

Devils Kitchen Wetland is located within the 1, 125-acre Muskegon State
Park. Recreational uses of the park include sw1mming, fishing, boating,
picnicking, and hiking  Nichigan Department of Natural Resources, 1978!.
Mineral Ener and Forest Resources

Devils Kitchen Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing this resource
 Gere, 1977!. The wetland is situated near coastal sand dune areas, and dune
and coastal strip sands are the leading sources of industrial quality sand,
owing to their purity and superior physical capabilities  M1chigan Geological
Survey, 1975!. It is unlikely, however, that this sand will be mined due to its
location within Muskegon State Park. Gravel resources are also found in the
vicinity of the wetland, but no active gravel operations are present
 Agricultural Stabilization and Conservation Service aerial photograph, 1974!.

Although the area 1n the vicinity of Devils Kitchen Wetland contains
isolated oil and gas poo1s, there are presently no drilling operations near the
wetland  Great Lakes Basin Commission, 1975; M1chigan Geological Survey, l977!.
There are no known coal deposits in the wetland  Smith, l915!.

Devils Kitchen Wetland is parti a11y wooded  Agricultural Stabilization and
Conservation Service aerial photograph, 1974!, but it is unlikely that this
wooded area in the state park will be used for commercial product1on.
Public Utilities and Facilit1es

There are no public utilit1es within 0.5 mile of Devils Kitchen Wetland
 U.S.G.S. quadrangle map, Muskegon West, Michigan, l972!.
Pollution Sources

There are no NPDES permit holders adjacent to Devils Kitchen Metl and
 Michigan Mater guality Divis1on, 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 Devils Kitchen 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 8lack, 1976!.

RESEARCH PROJECTS
LM l07

The literature search identified no on-going or impending research
projects pertaining to Devils Kitchen Wetland.
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GREEN CREEK WETLAND

PHYSIOGRAPHIC SETTING LM 108

Green Creek Wetland is situated in Muskegon County, Michigan, 1.1 miles
west of the community of North Muskegon. Although Green Creek Wetland lies 1.8
miles from the Lake Michigan shoreline, it is included in this study because it
is within 1,000 feet of Muskegon Lake, which is influenced by the water levels
of Lake Michigan. The wetland lies on either side of Green Creek, which flows
southward into Muskegon Lake. Green Creek Wetland is a Lower Perennial Riverine
System and occupies a low, non-wooded site  U.S.G.S. quadrangle map, Muskegon
West, Michigan, 1972; Agricultural Stabilization and Conservation Service
aerial photograph, 1974!.

The total relief of Green Creek 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 is situated on a low lacustrine
plain; high relief sand dunes are located nearby.

The surficial geology of Green Creek Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found along much of the Muskegon
Lake shoreline  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Green Creek Wetland is Houghton muck and peat, which
consists of a surface layer of granular black muck under lain with mucky peat and
fibrous peat. This organic soil is very poorly drained and has low natural
fertility. Houghton muck developed from fibrous marsh grasses, sedges, and
reeds  Pregitzer, 1968!.

C 1 im ate

The cl osest weather stati on prov i ding c't imati c data f or Green Creek
Wetland is located in Muskegon, Michigan. In 1975, the average monthly
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Green Creek flows through Green Creek Wetland  U.S.G.S. quadrangle map,
Muskegon West, Michigan, 1972!. 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 Gr een Creek
Wetlands



temperature was 48.4 F, the average daily low for January was 22.4 F and the
average daily hi gh i n July was 81. 3 F . The average annual precipi tation is0

31.53 inches, with a mean monthly precipitation of 2.25 inches in January and
2.51 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 Apri'I 21 and the first killing frost on November 23  National
Oceanic and Atmospher ic Administration, 1975!,

No natural special features are found in the vicinity of Green Creek
Wetland  U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972; Agricultural
Stabilization and Conservation Service aerial photograph, 1974!.

LM 108BIOTIC 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 Green Creek Wetland.

Fish

An annual spring spawning run of walleyes  Stizostedion vitreum! occurs in
tt 1 I 1 ll 1 1 d bf ddl~b!; f
1950; Crowe, 1953; Crowe, 1954!. However, walleyes probably make little use of
Muskegon Lake Wetland PI. At least 31 species have been co',lected in Muskegon
Lake and are listed in Appendix A-2. Some of the more abundant or important
species which may occur in Muskegon Lake Wetland kl include northern pike  Esox

1 b !~it 1 ld !, 11 1
r avescens!, b uegi11  Le om!s macroch~!rus bl,ack crappie  pomox!s

!, pumpkinseed Le amis ibbosus , carp  C rinus car io!, white
tomus commer soni , bow in mia calva , ~n ongnose gar

!~LE « « I. I 1111 1 fd 1 L 1 b d
d!verse, and ~most ish were concentrated in the northern shoals or the lake.
Marshy areas provided spawning habitat for yellow perch and northern pike.
Other t,han walleyes, which are seasonal in abundance, major species taken by
anglers included yellow perch, bluegill, rock bass, 1 argemouth bass, smallmouth
bass  Micro terus dolomieui!, northern pike, pumpkinseed, black crappie,
suckers oxostoma spp. and Catostomus commersoni!, white bass  Morone~ ~ ~I.~b' . 1 t tfimrnor ~ !, 1»1
spp., and sauger  Stizostedion ca~nadense . Ln p 1 industrial ppoput!on

1 1 lf ! rnmm d tl 1 , ' 1 1 1 1
 F uk ano, 1950; Peterson, 1951! . Since Musk egon Lake is an important
recreational unit, more recent data on the fish fauna of the lake and associ ated
wetlands may exist in unpublished files of the Michigan Department of Natural
Resources. A search of the literature provided no site-specific information
pertaining to life histories, commercial use, or food sources of the fish
populations in Green Creek Wetland.
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Invertebrates

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

Re tiles and Am hibians

Appendix C-6 contains general information on the amphibians and reptiles
of Lake Section 5, but care should be exercised in the interpretation of the
relevance of this information to Green Creek 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

The Mississippi Flyway Waterfowl Habitat Reconnaissance  Martz, 1976!
included the Muskegon Lake area, from Lake Michigan to the Nowaygo County line.
Although the reconnaissance focused on the large Muskegon River Wetland, its
data may be applicable to Green Creek Wetland because of the two wetlands'
proximity and location on the same embayment. Work by Niegarth �965! on a
section of Muskegon River Wetland, particularly his study of the migratory bird
population, may also be applicable to Green Creek Wetland. This work is
discussed in the avifauna section of Muskegon River Wetland  LM 110!.

Green Creek Wetland is included in the Muskegon Christmas Bird Count census
area. An annotated summary of the 1972-76 counts is presented in Appendix 0-8.
The census area includes sizeable urban, open water, and upland areas, in
addition to several other wetlands included in this study, so care should be
exercised in the interpretation of the relevance of these counts to Green Creek
Wetland. The most consistently abundant birds observed during these winter
censuses were common mergansers  ~Ner us mer anser], common go ldeneyes
u 1 1 1!. t d1 |L ~. d 11 4

t n h~

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

Mammal 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 Green Creek 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Green
Creek Wetland by the 1iterature search. However the bald eagle  Haliaeetus

      
uskegon Lake area  iaartz, 1976~oth are tTareatene i species in Siichigan.

Health

The available information is not sufficient to a1low an evaluation of the
environmental qua'Iity of this wetland.

CULTURAL SETTING
LM 108

Green Creek Wetland lies near the city of North Muskegon in Muskegon
Township of Nuskegon County, Nichigan. The county has a moderate population
density of 314 persons per square mile. Table 5-3 indicates that the
populations of Nuskegon County, Muskegon Township, and the city of Nuskegon werestable between 1970 and 1975. Projections for 1990 indicate that the population
of Muskegon County is expected to remain stable.

Table 5-3. Population Data for the Ilicinity of Green Creek Wetland

Estimated

1970-1975

Projected
Population

1990

Estimated
Populat>ion

1975

157,369156,971
44,].76
44,176

Muskegon County
Nuskegon Township
City of Muskegon

-0.3

-1.0
-1.0

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

Land Use and Ownershi
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Land use within Green Creek Wetland is urban open space. The surrounding
area is characterized by low density residential development, with limited
agricultural open space uses inland from Nuskegon Lake. A secondary highway
lies adjacent to the southern portion of Green Creek Wetland  U.S.G.S.
quadrangle map, Nuskegon West, Michigan, 1972; Agricultural Stabilization and



Conservation Service aerial photograph, 1974!. The wetland is under private
ownership  West Michigan Shoreline Regional Development Comnission, 1977!, and
its locat1on suggests that it is subject to high development pressures.

Recreation

There are no known state or federal recreational facilities in Green Creek
Wetland.

Mineral Ener and Forest Resources

Public Utilities and Fac11 ities

There are no public utilities within 0.5 mile of Green Creek Wetland
 U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972!.

Pollution Sources

There are no NPDES permit holders adjacent. to Green Creek Wetland  Mich1gan
Water guality D1vision, 1978!. No s1te-specific information was located
through the literature search pertain1ng to non-po1nt sources of pollution.

H i stor 1 c al and Archaeo 1 o 1 ca l F eatures

No known historical sites exist within 500 feet of Green Creek Wetland, nor
are there any known archaeological sites in the v1cinity, however, the area has
not been systematically surveyed by a professional archaeologist  Peebles and
Black, 1976!.

RESEARCH PROJECTS LM 108

The literature search 1dent1fied no on-go1ng or impend1ng research
projects pertaining to Green Creek Wetland.
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Green Creek Wetland lies within an area of Silur1an salt deposits.
However, there are no operations 1n or near the wetland utilizing this resource
 Gere, 1977!. Although the area in the vicinity of Green Creek Wetland contains
isolated oil and gas pools, there are presently no drilling operations near the
wetland  Great Lakes Basin Commission, 1975; M~chigan Geological Survey 1977!.
There are no known coal deposits in the wetland  Smith, 1915!, nor are there any
signif1cant forest resources  Agricultural Stabil1zation and Conservation
Service aerial photograph, 1974.



MUSKEGON LAKE WETLAND

PHYSIOGRAPHIC SETTING
LM 109

The total relief of Muskegon Lake Wetland is 5 feet; wetland elevations
range from 580 to 585 feet above sea level, 0 to 5 feet above the approximate
mean elevation of Lake Michigan. Nuskegon Lake Wetland is situated on a
lacustrine p1ain surrounded by rolling morainal topography.

The surficial geology of Muskegon Lake Wetland is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
f1ne-grained products of glacial erosion and are found along much of the
Muskegon Lake shorel1ne {Martin, 1957; Dorr and Eschman, 1970!.
Soils

The soil types in Muskegon Lake Wetland are Roscommon and Au Gres sands.
These sandy soils are deep and poor1y drained, with a surface layer of dark grayto black granular sand. Roscommon and Au Gres sands have 1ow natural fertility
and low available moisture capacity, and are wet most of the time  Pregitzer,
1968!.

~Hdro~lo y

Muskegon Lake Wetland is adjacent to Nuskegon Lake, but no streams flow
through the wetland  U.S.G.S. quadrangle map, Muskegon West, Michigan, l972!.
Muskegon Lake has substandard water quality, owing to excessive levels of
nutrients, coliform bacteria, suspended solids, oi1 films, toxic chemicals, and
other industr1al residues  Great Lakes 8asin Commission, l975!. The effect of
this substandard water quality on the wetland is unknown. The literature search
provided no site-specif1c data pertaining to water leve'I influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes in Nuskegon I ake Wet1and.
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Muskegon Lake Wetland is situated in Nuskegon County, Michigan, O.l mile
south of the community of North Muskegon. A1though it lies three miles east ofthe Lake Michigan shoreline, Muskegon Lake Wetland is inc1uded in this study
because it is contiguous with Nuskegon Lake, wh1ch is inf1uenced by the waterlevels of Lake Michigan. A port1on of this wetland is submerged in Muskegon
Lake. Muskegon Lake Wetland is a Lacustrine System and occupies a low, non-
wooded site  U.S.G.S. quadrangle map, Muskegon West, M1chigan, 1972;
Agricultural Stabilization and Conservation Service aerial photograph, 1974!.



Cl imate

The closest weather station providing climatic data for Muskegon Lake
Wetland is located dn Muskegon, Michigan. !n 1975, the averaqp monthly
temperature was 48.4 F, the average daily low for January was 22.4 F and the
average daily high in July was 81.3 F. The average annual precipitation is0

31.53 inches, with a mean monthly precipitation of 2.25 inches in January and
2.51 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 21 and the first killing frost on November 23  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features ar e present in Nuskegon Lake Wetland  U.S.G.S.
quadrangle map, Nuskegon West, Michigan, 1972; Agricultural Stabilization and
Conservation Service aerial photograph, 1974!.

LM 109BIOTIC 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 Muskegon Lake Wetland.

Fish

An annual spring spawning run of walleyes  Stizostedion vitreum! occurs in
h II kg III dg h 11 11 d ~g!,rg»: I

1950; Crowe, 1953; Crowe, 1954!. However, walleyes probably make little use of
Muskegon Lake Wetland gl. At least 31 species have been collected in Nuskegon
Lake and are listed in Appendix A-2. Some of the more abundant or important
species which may occur in Muskegon Lake Wetland 81 include northern pike  Esox

h I !g~
~f avescens!, bluegill  Le amis macroch~!rus , black crappie  pomoxgs

!, pumpkinseed Le omis ibbosus , carp  C rinus car io!, white
tomus commersoni , bowfin Amia calva , and ongnose gar

I I g d
diverse a,n most 7!sh were concentrated in the northern shoals of the lake.
Marshy areas provided spawning habitat for yellow perch and northern pike.
Other than walleyes, which are seasonal in abundance, major species taken by
anglers included yellow perch, bluegill, rock bass, 1argemouth bass, smallmouth
bass  Micro terus dolomieui!, northern pike, pumpkinseed, black crappie,
suckers oxos toma spp. and Catostomus commer soni !, white bass  Morone~ ~ fwiugn «u!.g!II d
spp., and saugeg  Stizostedion cane!aense . n 1951 industrial poliution
ff ff !If I ~li g h I I, I

 Fukano, 1950; Peterson, 1951!. Since Muskegon Lake is an important
recreational unit, more recent data on the fish fauna of the lake and associated
wetlands may exist in unpublished files of the Michigan Department of Natural
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Resources. A sear ch of the literature provided no site-specif1c information
pertaining to life histories, commercial use, or food sources of the fish
populations in Muskegon Lake Wetland.

Invertebrates

The 11terature search produced no site-specific data pertaining to species
composition, seasona1 distribution and abundance, density and product1vity,
food sources, or relationsh1p to water levels of the invertebrates present in
Muskegon Lake Wetland.

Re tiles and Am hibians

Append1x C-6 contains general information on the amphibians and rept1les
of Lake Sect1on 5, but care should be exercised in the interpretation of the
relevance of this information to Muskegon Lake 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

The Miss1ssippi Flyway Waterfowl Habitat Reconnaissance  Martz, 1976!
included the Muskegon Lake area, from Lake Michigan to the Nowaygo County line.
Although the reconnaissance focused on the large Muskegon River Wetland, its
data may be applicable to Muskegon Lake Wetland because of the two wetlands'
proximity and location on the same embayment. Work by Niegarth �965! on a
sect1on of Muskegon River Wetland, particularly his study o ' the migratory bird
population, may also be applicable to Muskegcn Lake Wetland. This work is
discussed in the avifauna section of Muskegon River Wetland  LM 110!.

Muskegon Lake Wetland is included in the Muskegon Christmas Bird Count
census area. An annotated summary of the 1972-76 counts is presented in
Appendix D-8. Since the census area includes s1zeable urban, open water, and
upland areas, in addition to several other wetlands, care should be exercised in
the interpretation of the relevance of these counts to Muskegon Lake Wetland.
The most consistently abundant birds observed dur1ng these winter censuses were
common mergansers  Merceos mer anser!, common goltleneyes  goce bala a!ben!a!,

ft mm . ll A ft ~tt

The literature search provided no site-specific informat1on 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.

Mamal s

The literature search provided no site-spec1fic data pertaining to major
species, seasona1 distribution and abundance, density and productivity,
recreational and commercial use, life histories, food sources, or relationsh1p
to water 1evels of the mamoals inhabitinq Muskegon Lake Wetland.
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Endan ered S ecies

Heal th

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

CUI TURAL SETTING LM 109

Muskegon Lake Wetland lies near the city of North Muskegon in Muskegon
Township of Muskegon County, Michigan. The county has a moderate population
density of 314 persons per square mile. Table 54 indicates that the
populations of Muskegon County, Muskegon Township, and the City of Muskegon were
stable between 1970 and 1975. Projections for 1990 indicate that the population
of Muskegon County is expected to remain stable.

Table 5»4. Population Data for the Vicinity of Muskegon Lake 'Wetland

Estimated
Popul at i on

1975

Estimated Projected
Population

1970-j.975 1990

157,369156,971
44,176
44,176

Muskegon County
Muskegon Township
City of Muskegon

-0.3
� j..o
-1.0

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

Land Use and Owners hi

Land use within Muskegon Lake Wetland is urban open space. The surrounding
area along the northern shore of Muskegon Lake is in residential and commercial
development  Agricultural Stabilization and Conservation Service aerial
photograph, 1976!. The wetland is under private ownership, and the extent of
surrounding residential development suggests that development pressures may be
high. -40S-

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 the
Muskegon Lake Wetland by the literature search. However the bald eagle

!'y ''""""" "!.'"'" d
~p ig, k « i~~   k  !

 Martz, 1976!.



Recreation

There are no known state or federal recreational facilities in Muskegon
Lake Wetland.

Mineral Ener and Forest Resources

Muskegon Lake Wetland lies within an area of Silurian salt deposits.
However, there are no operations in or near the wetland utilizing this resource
 Gere, 1977!. Although the area in the vicinity of Muskegon Lake Wetland
contai ns isa'lated oil and gas pools, there are presently no drilling operati ons
near the wetland  Great Lakes Basin Commission, 1975; Michigan Geological
Survey 1977!. There are no known coal deposits in the wetland  Smith, 1915!,
nor are there any significant forest resources  Agricultural Stabilization and
Conservation Service aerial photograph, 1974.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Muskegon Lake Wetland
 U.S.G.S. quadrang1e map, Muskegon West, Michigan, 1972!.
Pollution Sources

Ther'e are no NPDES permit holders adjacent to Muskegon Lake Wetland
 Michigan Water equality Oivision, 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 Muskegon Lake Wetland,
nor are there any known archaeological sites in the vicinity. However, the area
has not been systemati cally surveyed by a professional archaeologist  Peebles
and Black, 1976!.

RESEARCH PROJECTS
LM 109
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The literature search identified no on-going or impending research
pr'ojects pertaining to Muskegon Lake Wetland,



NUSKEGON RIVER WETLANO

PHYSIOGRAPHIC SETTING LM 110

Muskegon River Wetland is located 1n Newaygo and Muskegon Counties,
Michigan, in the floodplain of the Muskegon River adjacent to the city of
Muskegon. Nuskegon River Wetland is 4.5 miles from the Lake N1chigan shoreline,
but it is included 1n this study because it is contiguous with Muskegon Lake,
which is influenced by the water levels of Lake Michigan. The wetland extends
from Nuskegon Lake 1nland for a distance of approximately 8.5 miles. Lower
elevations within the wetland are non-wooded, while h1gher elevations are
wooded. Muskegon River Wetland is a Lower Perennial Riverine System. Portions
of the wetland are within the Muskegon State Game Area  U.S.G.S. quadrangle map,
Twin Lake, Nichigan, 1958!.

The total relief of Muskegon River Wetland is 20 feet; wetland elevations
range from 580 to 600 feet above sea level, 0 to 20 feet above the approx1mate
mean elevat1on of Lake Michigan. The wetland lies on e1ther s1de of the
Muskegon River; bluff 11nes, approximately 40 to 80 feet high, mark the northern
and southern extent of the floodplain' The wetland lies on a low lacustrine
plain and the upland topography is rolling.

The surficial geology of Muskegon 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 the Nuskegon
area  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Muskegon River Wetland consists mainly of Kerston muck
along the Muskegon River, but areas of Tawas and Carlisle mucks are also
present. The latter are very poorly drained organic soils, with a surface layer
of black muck over peaty muck and peat, underlain by gray, loose-grained sand.
Tawas and Carlisle mucks have high available moisture capacity. Kerston muck is
an organic alluvial soil which ranges from a nearly pure organic soil to muck or
peat with mineral soil mixed in. This soil is very poorly drained  Pregitzer,
1968!.

~Hydrol oi~

The Nuskegon River flows west through Muskegon River Wetland into Muskegon
Lake. The Muskegon R1ver has numerous tributaries which flow through the
wetland, 1ncluding the North and Middle Channels of the Nuskegon River, Cedar
Creek, Little Cedar Creek, Spr1ng Creek, Mosquito C~eek, Maple River, and
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Sweeter Creek, as well as several unnamed perennial streams. The western
portion of Muskegon River Wetland is adjacent to Muskegon Lake  U.S.G.S.
quadrangle map, Twin Lake, Michigan, 1958!. Water quality and hydrologic data,
sampled upstream from the wetland, are available  U.S. Geological Survey, Water
Resources Division, 1977!. The water quality of the Muskegon River basin is
considered to be generally good. However, Nuskegon Lake has substandard water
quality owing to excessive levels of nutri ents, coliform bacteria, suspended
solids, oil films, toxic chemicals, and other industrial residues  Great Lakes
Basin Comni ssion, 1975 !. The effect of this substandard water quality on the
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 Muskegon River Wetland.

Climate

The closest weather station providing climatic data for Nuskegon River
Wetland is located in Nuskegon, Michigan. In 1975, the average monthly
temperature was 48.4 F, the average daily low for January was 22.4 F and the
average daily high in July was 81.3 F. The average annual precipitation is0

31.53 inches, with a mean monthly precipitation of 2.25 inches in January and
2.51 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 21 and the first killing frost on November 23  National
Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Muskegon River
Wetland  U.S.G.S. quadrangle map, Twin Lake, Michigan, 1958!.

BIOTIC SETTING LN 110

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' Muskegon River Wetland.

Fish

An annual spring spawning run of walleyes  Stizostedion vitreum! occurs in
the Muskegon River and is heavily exploited by ang ers pbbs, 933; Crowe,
1950; Crowe, 1953; Crowe, 1954!. However, walleyes probably make little use of
Muskegon Lake Wetl and tl. At least 31 species have been collected in Muskegon
Lake and are listed in Appendix A-2. Some of the more abundant or impor tant
species which may occur in Muskegon Lake Wetland 41 include northern pike  Esox

!  ~i!    d !. ! !  !
~f avescens!, bluegill  l.e om!s macroch~irus , black crappie  Pomox!s

!, pumpkinseed Le omis ibbosus, carp  C rinus car io!, white
tomus commersoni , ow in mia calva , an ongnose gar

 ~ i !.~«i r! ! g  k I    
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diverse, and most f1sh were concentrated 1n the northern shoals of the lake.
'Marshy areas provided spawning habitat for yellow perch and northern p1ke.
Other than walleyes, which are seasonal in abundance, major species taken by
anglers included yellow perch, bluegill, rock bass, largemouth bass, smallmouth
bass  Micro terus dolomieui!, northern pike, pumpkinseed, black crappie,
suckers oxostoma spp. and Catostomus commersoni!, white bass  Morone~ ~h l,~b, b 1 fi~ « t.bll P
spp. , and sauger  Stizostedion canannense . n 9 1 industrial ppo iutson
ff tgflhllf ~yg«t b.b 11 1 1 h

 Fukano, 1950; Peterson, 1951! . S ince Musk egon Lake i s an impor tant
recreational unit, more recent data on the f1sh fauna of the lake and associated
wetlands may exist in unpublished files of the Michigan Department of Natural
Resources. A search of the literature provided no site-specific information
pertaining to life histories, commercial use, or food sources of the f1sh
populations in Muskegon River Wetland.

Invertebrates

The literature search produced no site-specific data perta1ning to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water levels of the invertebrates present in
Muskegon River Wetland.

Re tiles and Am hibians

Append1x C-6 contains general information on the amphibians and reptiles
of Lake Section 5, but care should be exercised in the interpretation of the
relevance of this information to Muskegon River Wetland. The literature search
y1elded no site-specific information pertai ning 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.

Avif auna

Muskegon R1ver Wetland, along w1th open water sect1ons of Bear Lake and
Muskegon Lake, was 1ncluded in the Mississippi Flyway Waterfowl Habitat
Reconna1s s ance of 1 nadequate 1 y protected hi gh quality waterf owl areas  Martz,
1976!. Estimated waterfowl production and migration data from th1s evaluation
are presented in Table 5-5. This wetland is considered to be the best waterfowl
area in Muskegon and Ottawa Counties. The reconnaissance 1nd1cated that there
are great blue heron  Ardea herodias! rookeries present. There is occasional

f th tl 1 b l~  g li t ~tl» I p y
p~i 1 g 1 1 b p

 Martz 19~76 . ,The Muskegon River mouth is also important for passerine, hawk,
and shorebird migration  Jaworski and Raphael, 1977!.

A study of the resident and migratory b1rd populations on a section of
Muskegon River Wetland was made by Niegarth �965! during the period from August
15, 1962, to July 15, 1963. The 65-acre study area was located directly east of
Highway 31  Township 10N, Range 16W, Section 17!. The migration study included
both observation and banding w1th the use of mist nets. Table 5-6 lists the
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Table 5-5, Estimated Waterfowl Production and
Nigration of the Nuskegon River Hetlanda

S ecies

DUCKS

56 .26
8 .03

0.5 0.3 3
0.1 0.1 3

4.0
0,6

10 .05

40 .20
114 ~ 54 0.6 0.4

Sub-Dabblers

0.2
0.2
4 ' 0
1.5

0.1
0.1
2.0
1 ~ 0

0.5 0.2 4
0 3 0 1 4

0 1 0 1 6

0. 9 ~0.

1.5 0.8

0,3
0.1
6.Y

0.2
0.1
3.5

Sub-Di vers

Total Ducks 114 . 54 26. 3 15.6

GEESE

0.1
0.2

0.2
0.4
rY

snow goose

SWANS

0.1 0.1
o.t

Total Anatidae 16.0114 .54 27.0 1.5 0.8

Martz �976! -413-

mallard
black duck
gadwall
green-winged teal
blue-winged teal
pintail
wood duck

redhead
canvasback
scaup spp.
ring-necked duck
comren goldeneye/

bufflehead
rudd duck

+J 'r
~ e g

CJ lPP
0 W
Ol S

0
cC ~

W V
Ul tg

0
~ Pll
IPl 4J

4J

CL
O A.

lQ
QP O
~O O

7.0
1.0
0.5
3.0
4.0
0.5
4.0

20.0

O
CL

I 4h

CO
W O

O

2.0
2.5
0.1
3.0

12.1

Q ~
~ r g

Cl tV
P Cl

3

CPi O
C

a
CL

HAPP
Cl O
<O

O
Cb~

Vl

QP O
W O
C' O

M CL
0

Q~
Vl

rt$ CP
5

3
' ~

CA O
C



Table 5-6.. Seasonal Distribution of 8irds in the Muskegon River
Wetland During the Period September 1, 1962, through July l5, 1963a

rriva

DateS ecies

March 27
Narch 30
April 24

x x

x x x x

x x x x

May 5
April 6
Narch 16

x x

x x x

x

x x x x

x x x

x

x x x x x

x April 23
x x

x x

x x

x x

April 11x x

x x

x x

x x x

x x x

x x

x x

x x x

x x

April 25
April 19
April 20
March 27
March 27

April 6
Nay 15
April 23
April 23

x

x

x x x x x

x x May 4

May 30
May 6
June 8
April 6
March 30
April 27

x

x x

x

x x x

x x x x

x

x x

May 18
May 8

March 30

x

x x

x x

x x x x x

 Continued!
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pied-billed grebe
great blue heron
green heron
bl ack-crowned night heron
least bittern
American bittern
Canada goose
mallard
black duck
pintail
blue-winged teal
shoveler
scaup spp.
commn goldeneye
bufflehead
carreon merganser
marsh hawk
ring-necked pheasant
Virginia rail
sora

co+ten gal l inul e
American coot
ki1 ldeer

- common snipe
spotted sandpiper
greater yell owl egs
lesser yell owl egs
herring gull
black tern
mourning dove
co+non ni ghthawk
chimney swi ft
ruby-throated hummingbird
belted kingfisher
comen flicker
red-headed woodpecker
downy woodpecker
eastern phoebe
Traill's flycatcher
least flycatcher
horned lark

tree swallow

Se t. Wint. Mar. A r. Ma June Jul



rr va

Date
5 ecies

June Ju]

May 1
May 1
April 19

April 23
X X

X

X X X X

X X May

May 5
April 19
March 30
April 24
May 8
May 10
May 10
April 23
May 9

X X

X X

c X
May 18

Hay 18
May 4
May 18
Hay 23
May 8
Nay 25
May 15
May 18
May 4
May 24
May 30

X X

X X

X X

X
X X

X X

X

X X

X

X X

X X

X X

X

March 16
May 11
March 23
March 30
May 29

June 1
May 11
April 29

X X
X

X Hay 31
April 25

Continued
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Table 5-6.  Continued!

bank swal low
rough-winged swal 1 ow
barn swallow
purple martin
blue jay
coneon crow

long-billed marsh wren
mockingbird
catbird
brown thrasher
robin
hermit thrush
Swainson's thrush
gray-cheeked thr ush
veery
ruby-crowned kinglet
cedar waxwing
star ling
black and white warbler
orange-crowned warbler
tfashvi 1 1 e warbler
yel 1 ow warbler
magnolia warbler
tqyrtl e warb 1 er
chestnut-sided warbler
bay-breasted warbler
blackpol1 warbler
ovenbird
yel 1 owthroat
Wilson's warbler
Canada warbler
eas ter'n meadow 1 ark
red-winged blackbird
northern oriole
common grackle
brown-headed cowbird
scarlet tanager
cardinal
rosa-breasted grobeak
American goldfinch
rufus-sided towhee
slate-colored junco
tree sparrow
chipping sparrow
white-crowned sparrow

Se t. Wint. Mar. A r. Iiav



rri val
Se t. Wint. Bar. 0 r. Ha June Jul DateS ecies

aNi egarth �065!
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Table 5-6.  Concluded!

white-throated sparraw
fox sparrow
Lincoln's sparrow
swamp sparrow
song sparrow

X X X

X
X

x x x x

x x x x x

April 19
April 19
flay 4
April 1
Harch 16



species observed from September 1, 1962, to Ju1y 15, 1963. Swamp sparrows
 Melos iza eor iana! were the birds most commonly observed in the wetland area.

. ~ 1 I d f~A1 g ! d 1 y-I
 Cistothorus alustris! were numerous. Least bitterns  Ixobr chus exi 1 is!,
soras orzana car o >na!, green herons  Butorides striatus , and commongrackles~guiscalus guiscufa! were next in abundance. Along the willow edges of
the study area, common birds were white-throated sparrows �onotrichia
albico11is!, white-crowned sparrows {2. leuco hr s!, and sang sparrows
nn ' » !. c fli k It',

en r oica etechia!, yellowthroats {Geoth is trichas!, and catbirds~ume e a caro ~nensis! were also seen reeuen y.

Forty-two species of birds, totaling 393 individua1s, were banded by
Niegarth. The most frequently banded birds were swamp sparrows  82!, Lincoln's
sparrows  Melos iza 1i ncolnii! �4!, white-throated sparrows �9!, red-winged
blackbirds 2 , song spar rows �5!, and catbirds �5!. May was the most
productive month for banding, with 308 individuals or 0.97 birds per net hour.
April was the next most productive, with 55 individuals or 0.30 birds per net
hour. A total of 93 species were observed or banded during the study.

Niegarth found that red-winged blackbirds, swamp sparrows, and long-billed
marsh wrens were the major nesting species in this section of Mvskegon River
Wetland. Oata from the nesting study, during which 34 active nests of seven
species were observed, are summarized in Table 5-7.

Red-winged blackbirds and swamp sparrows reached the peak of their egg
1aying in late May; the peak for long-billed marsh wrens occurred in mid-June.
One abandoned red-winged blackbird egg with a small hole in it was observed,
possibly i ndicating marsh wren predation. Two long-billed marsh wren nests were
found to be destroyed. Bonaparte's wease1 and the jumping mouse, two suspected
predators on long-billed marsh wren nests, were known to be present in the study
area.

Niegarth determined a nesting density of 1.7 nests per acre for all species
observed in the study area, which was somewhat lower than expected. Ho~ever,
each of the three major nesting species showed significantly higher nesting
densities in their preferred nesting habitat than the figures in Table 5-7 would
indicate. While the density of red-winged blackbird nests was 0.8/acre over the
entire study area, the density was 2.3 nests/acre in areas that were exclusively
cattail. In addition, it was noted that during the winter of 1962-1963, heavy
snowfall caused the flattening of the dry cattai1s of the previous year,
reducing the nesting habitat for some wetland species. Water levels in the
Muskegon River were below normal in the summer of 1963, which may have affected
production,

Portions of Muskegon River Wetland lie within Muskegon River State Game
Area. Waterfowl hunting in the area is not considered to be of high quality
 Michigan Department of Natural Resources, 1974!.

Christmas Bird counts are available for the Muskegon census area, which
includes a section of the Muskegon River Wetland. An annotated summary of the
1972-76 counts is presented in Appendix D-8. Co|mon mergansers  ~leer us
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~mer anser!, common goldeneyes  ~guce bala albania!, herring gulls  Lares
ar entatus!, and mallards  Anas 1st rh nch~os were the most consistently
a un an irds during these c~oun s. ince e census area also includes upland
and urban areas, care should be exer cised in the inter pretation of the relevance
of these data to Muskegon R iver Wetland.

The literature search provided no site-specific information pertaining to
commercial use, health, life histories, relationship to water levels, or major
food sources of the birds utilizing this wetland.
!sama! s

Muskegon River Wetland is exceptionally good habitat for muskrat  Ondatra
zibethicus!  Jawor ski and Raphael, 1978!. The literature search prov~ie no

fi p ti i t tl ' p
abundance, densi ty and productivity, recreati ona1 and comnerc i al use, 1 ife
histories, food sources, or re1ati onship to water 1 evel s of the marma1s
inhabiting Muskegon River Wet1and.

The marsh hawk  Circus ~c aneus! and the osprey, both threatened species in
Michigan  Michigan Endangered and Threatened Species Program, 1976!, have been
reported in Nuskegon River Wetland, as have the rare black-crowned night heron
 N cticorax n cticorax! and American bittern  Botaurus lenti mosus!  Niegarth,
1 . Ba d eag es, which are on the fedora! Tiist o en angere species  U.S.
Fish and Wildlife Service, 1978!, use the wetland occasionally. No other plants
or animals appearing on the federal or state lists of endangered or threatened
species were documented in Muskegon River Wetland by the 1iterature search.
Health

Site-specific information indicates that the environmental quality of
Nuskegon River Wetland is good for avifauna. However, oil we1ls, a power plant
and a sewage disposal plant are located in or near the wetland and may have some
effect on its health.

CULTURAL SETTING
LM 110
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Muskegon River Wetland is situated adjacent to the city of Muskegon in
Ege'Iston and Muskegon Townships of Nuskegon County, and reaches into Cedar Creek
Township of Newaygo County. Muskegon County has a moderate population density
of 314 persons per square mile. Table 5-8 indicates that the population of
Muskegon County, Muskegon Township, Egelston Township, and the city of Nuskegon
were stable between 1970 and 1975. Newaygo County and Cedar Creek Township
experienced rapid growth during the same time period, Projections for 1990
indicate that the population of Nuskegon County wi Il remain stable.



Table 5-8. Population Data for the Yicinity of Muskegon River Wetland

stimated stimated rojected
Population P opu 1 a/i on

1975 ' 1970-1975 1990

155,369

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

Land Use and Ownershi

Land use within Muskegon River Wetland is primarily rural open space. A
primary highway crosses Muskegon River Wetland near the point at which the
Muskegon River flows into Muskegon Lake, A rail line also crosses the wetland
near this point. Oil wells are located within the wetland  U.S.G.S. quadrangle
map, Twin Lake, Michigan, 1958!. An ar ea of residential, industrial, and
commercial development  the city of Muskegon! surrounds the eastern portion of
the wetland, with the area south of the wetland generally receiving more
intensive use. Uses further inland become less intensive, with agricultural and
other rural open space uses predominating  Abrams Aerial Survey Corp.,
undated!, Muskegon River Wetland is under mixed state, local, corporate, and
~priva e ownership  Rockford Map Publishers, Inc., 1979!.

According to Martz �976!, portions of Muskegon River Wetl and f ace
potential destruction in the next five years. Fly-ash dumping, municipal and
industrial f ill, petrochemical stor age tank 1 eakage, marina development,
pollution from shipping, agricultural development and runoff, channelization,
potential wastewater from treatment plants to the east, and county park
development will be the contributing factors to this destruction. In 1975, the
city of Muskegon agreed to limit their sanitary filling of the wetland to that
area which represents impatented upland  Michigan Department of Natural
Resources, personal comunicacion!.

Recreati on

Nuskegon River Wetland is partially located within the Nuskegon River
State Game Area. The major recreational use of this area is fishing, for which
the Muskegon River is the primary site. Other activities include hunting and
trapping. Waterfowl hunting in the area is not considered to be of high quality
 Michigan Department of Natural Resources, 1974!.

-420-

Muskegon County
Nuskegon Township
Egelston Township
City of Muskegon

Newaygo County
Cedar Creek Township

156,971
44,176
6,657

44,176
31,244

1,763

-0.3
-1.0

-0.5
-1.0
11.6
20.2



N1neral, Ener y, and Forest Resources

Muskegon River Wetland lies within an area of Silurian salt deposits, but
there are no operations in or near the wetland utilizing this resource  Gere,
1977!. Gravel resources are also found 1n the v1cinity of Muskegon River
Wetland; a large gravel pit 1s located in the eastern portion of the wetland
near Little Cedar Creek.

The vicinity of Muskegon River Wetland contains 1solated oil and gas pools,
and there are presently several oil wells operating in the middle channel area
of the wetland  Great Lakes Basin Commission, 1975!; Michigan Geological
Survey, 1977!. There are no known coal deposits in the wetland  Smith, 1915!.

Nuskegon River Wetland is partially wooded  Michigan Department of State
Highways and Transportation aerial photograph, 1976!. It was not. determined
through the literature search whether this wooded area is subject to commercial
timber harvest.

Public Util1ties and Facilities

Pollut1on Sources

A sewage disposal facility is situated to the west of Muskegon River
Wetland, and the B. C. Cobb Power Plant is located within the wetlands The
effect of these facilities  if any! on Nuskegon R1ver Wetland was not determined
through the 1 i ter ature search. Nartz �976! notes that fly-ash dumping,
municipal and industrial f'ill, petrochemical storage tank leakage, pollution
from shipping, agricultural r unoff, and potentia1 wastewater from treatment
plants may occur within Muskegon River Wetland in the future. No site-specific
informati on was located through the literature search pertai ning to non-poi nt
sources of pollution.

H1storical and Archaeolo ica1 Features

No known historical sites exist within 500 feet of Muskegon 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
LN 110

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

-421-

The B. C. Cobb Power Plant is located in Muskegon River Wetland. The plant
is rated at 510 megawatts, burns coal, and ut1lizes Muskegon Lake for its supply
of condensing water. Consumers Power Company owns the B. C. Cobb plant.
Transmission lines from the plant run to the south of and through the Nuskegon
River Wetland. A sewage disposal fac1lity is situated to the west of the
wetland  Federal Power Commission, 1974; Federal Energy Administration, 1977;
U.S.G.S. quadrangle maps, Twin Lake, Michigan, 1958; Montague, Michigan, 1959!.



NORTON SHORES WETLAND

PHYSIOGRAPHIC SETTING LM 111

Norton Shores Wetland is located in Muskegon County, M1chigan, 0.2 mile
southwest of the conmunity of Norton shores. Although it lies 0.8 mile from the
Lake Michigan sharel1ne, Norton Shores Wetland is 1ncluded in this study because
it is contiguous with Nona Lake, which is influenced by the water levels of Lake
Michigan. The wetland 1s a Lacustrine System and occupies a law, non-wooded
site  U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972; Agricultural
Stab111zat1on and Conservation Service aerial photograph, 1974!.

The total relief of Norton Shores Wetland is 5 feet; wetland elevations
r ange from 580 to 585 feet above sea level, 0 to 5 feet above the approximate
mean elevation of Lake Mich1gan. The wetland is situated an a lacustrine plain
which features flat to gently rolling topography.

The surficial geology of Norton Shores 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 the Muskegon
area  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Norton Shores Wetland is Saranac loam, which consists of a
layer of very dark loam underlain with clay loam, silty clay loam, and loamy
sand. This soil 1s very poorly drained and is subject to flooding. Saranac
loam has h1gh available moisture capacity and high natural fertility
 Pregitzer, 1968!.

M hydrol oi~

An unnamed intermi t tent stream and an unnamed perenni al stream f 1 ow
through Norton Shores Wetland. The wetland is adjacent to Mona Lake  U.S.G.S.
quadrangle map, Muskegon West, Mich1gan, 1972!. 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
Norton Shores Wetland.

Climate

The closest weather station providing climatic data for Norton Shor es
Wetland 1s located jn Muskegon, Michigan. In 1975, the averaqy monthly
temperature was 48 ' 4 F, the average daily low for January was 22.4 F and the
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average daily high in July was 81.3 F. The average annual precipitation 1s
31.53 inches, with a mean monthly precipitation of 2.25 inches in January and
2.51 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! 1n
1975 occurring on April 21 and the first kill~ng frost on November 23  National
Oceanic and Atmospheric Administrat1on, 1975!.

No natural special features are present in Norton Shores Wetland  U.S.G.S.
quadrangle map, Muskegon West, Michigan, 1972; Agricultural Stabilization and
Conservation Service aer1al photograph, 1974!.

BIOTIC SETTING
LM 111

The literature search yielded no site-specif1c ~nformation pertaining to
major speci es composition and distribution, dens1ty and producti vity, or
relationship to water levels of the vegetati on of Norton Shores Wetland.
Fish

A search of the literature provided no s1te-specific information
perta1ni ng to major speci es, species compositi on, spawning and hatching areas,
seasonal locations and abundance, life histories, recreational and corrmer cial
use, or food sources of the fish populations in Norton Shores Wetland.
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
Norton Shores Wetland.

Re tiles and Am hibians

Avif auna

Norton Shores Wetland is included in the Muskegon Christmas Bird Count
census area. An annotated summary of the 1972-76 counts is presented 1n
Appendix 0-8. Since the census area includes sizeable urban, open water, and
upland areas, in add1tion to several other wetlands, care should be exercised 1n

-423-

Appendix C-6 contains general 1nformation on the amphibians and reptiles
of Lake Sect1on 5, but care should be exercised in the interpretation of the
relevance of this information to Norton Shores Wetland. The 1iterature search
yielded no site-specific information pertaining to major spec1es, seasona1
distribution and abundance, density, recreational and commerc1al use, life
histories, major food sources, or relationship to water levels of the repti'les
and amphibians in this wetland.



the interpretation of the relevance of these winter bird counts to Norton Shores
Wetland, The most consistently abundant birds observed in the censuses were
comnon mergansers  ~Ner us mer anser!, common goldeneyes  Buce naia albeola!,
h i ii ti ~i. d» d tA ~I

The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and commercial use,
health, life histories, relat1onship to water levels, or major food sources of
the birds utilizing this wetland.

Mammal s

The 11terature search provided no site-specific data pertaining to major
species, seasonal distribution and abundance, density and productivity,
recreational and commerc1al use, life histor1es, food sources, or relationship
to water levels of the mammals inhabiting Norton Shores 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; Mich1gan
Endangered and Threatened Species Program, 1976! were documented 1n Norton
Sho~es Wetland by the literature search.

Health

The available information is not sufficient to allow an evaluation of the
env1ronmental quality of this wetland.

CULTURAL SETTING LM 111
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Norton Shores Wetland is located in Norton Shores Township of Muskegon
County, Michigan. The county has a moderate population density of 314 persons
per square mile. Table 5-9 indicates that the population of Muskegon County was
stable between 1970 and 1975, while Norton Shores Township experienced a
moderate decline in population during the same time period. Projections for
1990 ind1cate that the population of Muskegon County 1s expected to remain
stable.



Table 5-9. Population Data for the Vicinity of Norton Shores Wetland

Est~mated
Popul ati on

1975

Projected
Populat>1on

1990

Estimated

1970-1975

Muskegon County
Norton Shores Township

156,971
21,294

157,369-0.3
-4.4

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

Land Use and Ownershi

Land use within Norton Shores Wetland is urban open space. The surrounding
area is heavily developed, with a mixture of residential, commercial, and
industrial ownership  Agricultural Stabilization and Conservation Service
aerial photograph, 1974!. The wetland is under private owner ship, within an
area estimated to have average growth potential  West Michigan Shoreline
Regional Development Commission, 1976!.

The immediate presence of residential, commercial, and industrial land use
surrounding the wetland may reflect moderate to high development pressures.
Recreation

Mineral Ener and Forest Resources

Norton Shores Wetland lies within an area of Silurian salt deposits, but
there are no operations in or near the wetland utilizing this resource  Gere,
1977!. Although the vicinity of Norton Shores Wetland contains isolated oil and
gas pools, there are presently no drilling operations near the wetland  Great
Lakes Basin Commission, 1975; Michigan Geo'logical Survey, 1977!. There are no
known coal deposits in the wetland  Smith, 1915!, nor are there any significant
forest resources  Agricultural Stabilization and Conservation Service aerial
photograph, 1974.

Public Utilities and Facilities

Ther e are no public utilities within 0.5 mile of Norton Shores Wetland
 U.S.G.S. quadrangle map, Muskegon West, Michigan, 1972!.

Pollution Sources

There are no NPDES permit holders adjacent to Norton Shores Wetland
 Michigan Water equality Division, 1978!. No site-specific information was
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There are no known state or federal recreational facilities in the vicinity
of Norton Shores Wetland.



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 Norton Shores 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 LH 111
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The literature search identified no on-going or impending research
projects pertaining to Norton Shores Wetland.



NONA LAKE WETLAND

PHYSIOGRAPHIC SETTING
LM 112

Mona Lake Wetland is located in Nuskegon County, Michigan, adjacent to the
community of Norton Shores. Although it lies four miles from the Lake Michigan
shoreline, Mona Lake Wetland is included in this study because it is contiguous
with Mana Lake, which is influenced by the water levels of Lake Michigan. A
portion of the wetland has been filled. Nona Lake Wetland is a non-wooded,
Lacustrine System and occupies a low site  U.S.G.S. quadrangle map, Muskegon
East, Michigan, 1972; Agricultural Stabilization and Conservation Service
aerial photograph, 1974!.

The total relief of Nona Lake Wetland is 5 feet; wetland elevations range
from 580 to 585 feet above sea level, 0 to 5 feet above the approximate mean
elevation of Lake Michigan. The wetland lies on a low lacustrine plain; the
surrounding topography is flat to gently rol1ing.

The surficial geology of Nona Lake 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 the Mona Lake area
 Nartin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Nona Lake Wetland is Houghton muck and peat, which
consists of a surface layer of granular black muck underlain with mucky peat and
fibrous peat. This organic soil is very poorly drained and has low natural
fertility. Houghton muck developed from fibrous marsh grasses, sedges, and
reeds  Pregitzer, 1968!.

Nona Lake Wetland is adjacent to Nona Lake. An unnamed perennial stream
flows into the eastern end of this wetland  U.S.G.S. quadrang1e map, Nuskegon
East, Michigan, 1972!. The literature search provided no site-specific data
pertaining to water leve1 influences, groundwater drainage patterns and runoff,
water quality, depth, or seasonal changes in Mona Lake Wetland.
Cl im ate

The closest weather station providing climatic data for Mona Lake Wetland
is locatsd in Grand Haven, Michigan. In 1975, the ave5age monthly temperaturewas 48.9 F, the average daily low for !@vary was 22.8 F aod the average daily



high in July was 78.1 F. The average annual precipitation is 31.28 inches, with
a mean monthly precipitation of 2.01 1nches in January and 2.77 inches in July
based on the normal period from 1941-1970. The growing season is aproximately
seven and one-third months long, with the last killing frost �8 F! in 1975
occurring on April 13 and the first kill1ng frost on November 23  National
Oceanic and Atmospheric Administration, 197S!.

No natural special features ar e found in the vicinity of Mona Lake Wetland
 U.S.G.S. quadrangle map, Muskegon East, Michigan, 1972; Agricultural
Stabilization and Conservation Service aerial photograph, 1974!.

LM 112BIOTIC SETTING

The literature search y1elded no site-specific information pertaining to
major species composi ti on and di stributi on, dens i ty and producti v ity, or
relationship to water levels of the vegetation of Nona Lake 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 conmercial
use, or food sources of the fish populations in Nona Lake Wetland.

Invertebrates

The 11terature 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
Mona Lake Wetland.

Re tiles and Am hibians

Appendix C-6 contains general 1nformation on the amphibians and reptiles
of Lake Section 5, but care should be exercised in the interpretation of the
relevance of this information to Nona Lake Wetland. The literature search
yielded no site-specific information perta~n~ng to major species, seasonal
distribution and abundance, density, recreational annd commercial use, life
histories, major food sources, or relationship to water levels of the reptiles
and amphibians in this wetland.

Avif auna

Mona Lake Wetland is included in the Muskegon Christmas Bird Count census
area. An annotated summary of the 1972-76 counts is presented in Appendix D-8.
Since the census area includes sizeable urban, open water, and upland areas, in
addition to several other wetlands care should be exercised 1n the
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Table 5-10. Papulation Oata for the Vicinity of Mona Lake Wetland

Estimated

].970- 975

Estimated
Popu1 at i on

1975

Projected
Popul at>i an

1990

Muskegon County
Norton Shores Township
City of' Norton Shores

156,971
21,294
21,294

-0.3

-4.4
-4.4

157,369

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

Land Use and Ownershi

Land use within Nona Lake Wetland is urban open space. The surrounding
area is in residential and commercial use. Muskegon County Airport is located
less than a mile to the south of Mana Lake Wetland. An access road crosses the
wetland and a primary highway is situated to the east  U.S.G.S. quadrangle map,
Muskegon East, Michigan, 1972; Agricultural Stabilization and Conservation
Service aerial photograph, 1974!. The wetland lies within an area of small
tracts and subdivisions  Rockford Map Publishers, Inc., 1975!. The wetland is
under undetermined ownership, but its location within an area estimated to have
average growth potential  West Michigan Shoreline Regional Oevelopment
Commission, 1977! suggests that development pressures on the wetland may be
high.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Nona Lake Wetland,

Mineral Ener and Forest Resources

Public Utilities and Facilities

There are no public utilities within 0 5 mile of Nona Lake Wetland
 U.S.G.S, quadr angle map, Muskegon East, Michigan, 1972!.
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Nona Lake Wetland lies within an ar ea of Silurian salt deposits, but there
are no operations in or near the wetland utilizing this resource  Gere, 1977!.
Although the vicinity of Nona Lake Wetland contains isolated oil and gas pools,
there are presently no drilling operations near the wetland  Great Lakes Basin
Commission, 1975; Michigan Geological Survey, 1977!. There are no known coal
deposits in the wetland  Smith, 1915!, nor are there any significant forest
resources  Agricultural Stabilization and Conservation Service aerial
photogr aph, 1974!.



Poll uti on Sources

Historical and Archaeolo 1cal Features

No known historical sites exist within 500 feet of Nona Lake Wetland, nor
are there any known archaeological s1tes in the v1cinity. However, the area has
not been systematically surveyed by a professional ar chaeolog1st  Peebles and
Black, 1976!.

RESEARCH PROJECTS
LN 112

The literature search identified no on-going or impending research
projects pertaining to Nona Lake Wetland.
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There is one NPDES permit holder adjacent to Nona Lake Wetland. The
Brunswick Corporation is located east of the wet1and and appears to discharge
into Nona Lake  Michigan Water gua1ity Division, l978!. The extent and effect
of this discharge  if any! on Mona Lake Wetland are not known. No site-specific
informat1on was 1ocated through the literature search pertaining to non-point
sources of pollution.





temperature was 48.9 F, the average daily law for January was 22.8 F and the
average daily high in July was 78.1 F. The average annuat precipitation is
31.28 inches, with a mean monthly precipitation of 2.01 inches in January and
2.77 inches in July based on the normal period from 1941-1970. The growing
season is approximately seven and one-third months long, with the last killing
frost �8 F! in 1975 occurring on April 13 and the first killing frost on
November 23  National Oceanic and Atmospheric Administration, 1975!.

No natural special features are found in the vicinity of Little Pigeon
Creek Wetland  U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!.

BIOTIC SETTING
LM 113

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 Pigeon Creek Wetland.
Invertebr ates

The literature search produced no site-specific data perta~n~ng to species
composition, seasonal distribution and abundance, density and productivity,
food sources, or relationship to water' levels of the invertebrates present in
Little Pigeon Creek Wetland.

Re tiles and Am hibi ans

Appendix C-6 contains general information on the amphibians and reptiles
of Lake Section 5, but care should be exercised in the interpretation of the
relevance of this information to Little Pigeon Creek 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

Appendices D-8, D-9, and D-10 contain general information on the wetland
birds of Lake Section 5, but care should be exercised in the interpretation of
the relevance of this information to Little Pigeon Creek Wetland.
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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 Little Pigeon Creek Wetland.



The literature search provided no site-specific information pertaining to
seasonal abundance, density and productivity, recreational and coneerci a'] use,
health, life histories, relationship to water levels, or major food sources of
the birds util1zing th1s wetland.

Martial 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 Little Pigeon Creek Wetland.
Endan ered S ecies

No plants or an1mals 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 1n Little
Pigeon Creek Wetland by the literature search.

Health

The available information 1s not sufficient to allow an evaluation of' the
environmental quality of this wetland.

CULTURAL SETTING LM 113

Little Pigeon Creek Wetland is located in Grand Haven Township of Ottawa
County, Michigan. The county has a moderate population density of 228 persons
per square m1le. Table 5-11 ind1cates that Ottawa County experienced a rapid
rate of population growth between 1970 and 1975, while Grand Haven Township
experienced a moderate rate of population growth during the same time period.
Projections for 1990 indicate that Ottawa County is expected to undergo
continued rapid population growth.

Table 5-ll. Population Data for the Yicinity of Little Pigeon
Creek Wetland

Estimated Projected
Populat>ion

1970-1975 1990

stimated
Popul at i on

1975

185,3429 7
4.8

140,556
5,753

Ottawa County
Grand Haven Township

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

Land use within Little Pigeon Creek Wetland is rural open space.
Residential development adjoins the wetland to the west along Lake Michigan; the
remainder of the surrounding area is primarily in agricultural annd other rural
open space uses. A secondary highway crosses the western portion of Little
Pigeon Creek Wetland  U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972;
West Michigan Shoreline Regional Development Commission, 1976; U.S.G.S.
quadrangle map, Port Sheldon, Michigan, 1972!. The wetland is under private
ownership  Rockford Map Publishers, Inc., 1976!, and lies within an area
estimated to have much greater than average growth potential  West Michigan
Shoreline Regional Development Corrmission, 1977!. Its location suggests
moderate development pressure.

Recreation

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

Mineral Ener and Forest Resources

Little Pigeon Creek Wetland lies within an area of Silurian salt deposits,
but there are no operations in or near the wetland utilizing this resource
 Gere, 1977!. Dune and coastal strip sands, such as those near the wetland, are
the leading sources of industrial quality sand, due to their pureness and
superior physical qualities, However, at present there are no sand extraction
operations in or near Litt'fe Pigeon Creek Wetland  Michigan Geological Survey,
1975!. Gravel resources are also found in the vicinity of the wetland, but no
active gravel operations are present  U.S.G.S. quadrangle map, Port Sheldon,
Michigan, 1972!.

Although the vicinity of Little Pigeon Creek Wetland contains isolated oil
and gas pools, there are presently no drilling operations of this nature near
the wetland  Great Lakes Basin Commission, 1975; Michigan Geological Survey,
1977!. There are no known coal deposits in the wetiand  Smith, 1915!.

Little Pigeon Creek Wetland is partially wooded  U.S.G.S. quadrangle map,
Port Sheldon, Michigan, 1972!, but it was not determined through the literature
search whether this wooded area is subject to commercial timber harvest.

Public Utilities and Facilities

Transmission lines are situated to the south and east of Little Pigeon
Creek Wetland  U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!.
Pollution Sources

There are no NPOES permit holders adjacent to Little Pigeon Creek Wetland
 Michigan Water guality Division, 1978!. 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

RESEARCH PROJECTS LH 113

The 1 i terature search i dentif i ed no on-going or impending research
projects pertaining to Litt1e Pigeon Creek Wetland.
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No known historical sites exist within 500 feet of Little Pigeon Creek
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!.



PIGEON RIVER WETLAND

PHYSIOGRAPHIC SETTING
LM 114

Pigeon River Wetland is located 1.0 mile from the eastern shoreline of Lake
Michigan in Ottawa County, Michigan, 0.3 mile east of the cortmunity of Port.
Sheldon. The wetland occupies the flood plain of the Pigeon River and extends
along the river for a distance of approximately three miles. Pigeon River
Wetland is a Lo~er Perennial Riverine System and occupies a low, non-wooded site
 U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!.

The total relief of Pigeon 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 low lacustrine plain
surrounded by rolling terrain.

Surficial Geolo

The surficial geology of Pigeon River Wetland is characterized by 1ake beds
comprised ma~nly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are found throughout the Pigeon River
Basin  Martin, 1957; Dorr and Eschman, 1970!.

Soils

H ~~dr ol~o

Pigeon River Wetland is located on both sides of the Pigeon River. The
river flows west to Pigeon Lake  U.S.G.S. quadrangle map, Port Sheldon,
Michigan, 1972! . The 1 i teratur e search provided no si te-spec if i c data
pertaining to water level influences, groundwater drainage patterns and runoff,
water quality, depth, or seasonal changes in Pigeon River Wetland
C 1 imate

The cl osest weather stati on provi ding cl imat i c data for P i geon R i verWetland is located in Grand Haven, Michigan. In 1975, the average monthly
temperature was 48.9 F, the average daily low for January was 22.8 F and the0

average daily high in July was 78.1 F. The average annual precipitation is0

31.28 inches, with a mean monthly precipitation of 2.01 inches in January and
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The soil type in Pigeon River Wetland is Adrian-Houghton mucks, which
consist of poorly drained, fibrous organic soils with a surface layer of black
muck and a subsoil of fibrous peat, underlain with dark gray to light brown
loamy sand. Adrian-Houghton mucks have low natural fertility and moderate to
very high available water capacity  Pregitzer, 1972!.



2.77 inches in July based on the normal period from 1941-1970. The growing
season is approximately seven and one-third months 1ong, with the last killing
frost �8 F! in 1975 occurring on April 13 and the first killing frost on
November 23  National Oceanic and Atmospheric Administration, 1975!.

S ecial Features

BIOTIC SETTING LM 114

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 the vegetation of Pigeon River Wetland.

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, recreational and comnercial
use, or food sources of the fish populations in Pigeon 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
Pigeon River Wetland.

Re tiles and Am hibi ans

Trapping and observation on the Consumers Power Company, J. H. Campbe11
Plant Unit Number 3 Site during the summer of 1972 yielded a list of amphibians
and reptiles which is reproduced in the Table 5-12. The study area included a
section of Pigeon River Wetland, in addition to adjacent upland areas. However,
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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No natural special features are found in the vicinity of Pigeon River
Wetland  U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!.



Table 5-12. Amphibians and Reptiles Identified on the Campbell
Plant Site, Summer 1972

American toad
Fow1er's toad
bu11f rog
northern 1eopard frog
wood frog

midland painted turtle
blue racer
eastern hognose snake
northern water snake
eastern garter snake

Consumers Power Company �976!

Av1f auna

The important food species found with the wetland areas of the river
comunity were ash, maple, cherry, elderberry, juneberry, dogwood, oak, willow,alder, Virginia creeper, poison ivy, grape, blackberry, sedges, pokeweed, and
grasses. Cover is excellent within this area and standing dead trees provide
excellent nesting habitat for woodpeckers.

The literature search provided no site-specific ~nformation pertaining to
seasonal abundance, density and productivity, recreationa1 and commercial use,health, life histories, or relationship to water levels of the birds utilizing
Pigeon River Wetland,

Marena1 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 Pigeon River Wetland.
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An environmental report on the Consumers Power Company, J. H. CampbellPlant Unit Numbe~ 3 includes data on a "river comiunity" which is composed of a
segment of Pigeon River Wetland and adjacent upland areas  Consumers Power
Company, 1976!. This study was based on a limited number of censuses betweenJune 13, 1972 and September 8, 1972. Ouri ng the study, a total of 45 species of
birds were seen in the river ccemunity. Included were the red-winged blackbird A elaius hoeniceus!, great blue heron  Ardea herodias!, Eastern kingbird  T.
t rannus, belted kingfisher  Ne acer le ~ac oni, pectoral sandpiper  CalidrTsme ano us5, spotted sandpiper cti is macu aria!, yellowthroat  Ge~oth is~ric as, bank swallow  R. ~ri ar~iasw, amp sparrow  ~Nelos iaa ~eordowny woodpecker  Picoides ubescens!. Of these, the red-winged blackbird,
Eastern kingbird, and bank swa ow were the most common. In comparison to other
communities within the Campbell Plant Site, the ri ver community was determined
to have the greatest variety of bird species, the highest bi rd diversity index,
and the highest number of uncommon birds.



Endan ered S ecies

No plants or animals 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 Pigeon
R1ver Wetland by literature search.

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland. However, waste d1sposal ponds are
located near the wetland and may have some effect on its health.

CULTURAL SETTING LM 114

Table 5-13. Population Data for the Vicinity of Pigeon River Wetland

Estimated

P opu l a/i on
1975

Estimated Projected
Population

1970-1975 1990

Ottawa County
Port Sheldon Township

140,556
1,236

9.7
14.7

185,342

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

Land Use and Ownershi

Land use within Pigeon River Wetland is rural open space. The surrounding
area 1s characterized by residential development along the southern shore of
P1geon Lake. Rural open space predominates elsewhere, with agricultural uses
becoming more important further inland. An area of industrial use  Campbell
Power Plant! is located along the Lake Michigan shore to the northwest of the
wetland. A ra11 11ne and a primary highway are located to the east of Pigeon
River Wetland, and access roads lie near the wetland at several points  U.S.G.S.
quadr angle map, Port Sheldon, Michigan, 1972; West Michigan Shoreline Regional

-440-

P1geon River Wetland is located 1n Port Sheldon Township of Ottawa County,
Michigan. The county has a moderate population density of 228 persons per
square mile. Table 5-13 indicates that Ottawa County and Port Sheldon Township
exper ienced a rapi d rate of popul ati on growth between 1970 and 1975.
Projections for 1990 indicate that Ottawa County is expected to under go
continued rapid popul ation growth.



Development Commission, 1976; U.S.G.S. quadrangle map, Port Sheldon, 1972!.
The wetland is under private ownership  Rockford Map Publishers, Inc., 1976!,
and lies within an area estimated to have average growth potential  West
Mi chi gan Shore 1 ine Regi onal Devel opment Commi ss i on, 1977! . Its 1 ocati on
suggests moderate development pressures.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Pigeon River Wetland.

Mineral Ener and Forest Resources

Pigeon River Wetland lies within an area of Silurian salt deposits, but
there are no operations in or near the wet1 and utilizing this resource  Gere,
1977!. Although the vicinity of Pigeon River Wetland contains isolated oil and
gas pools, there are presently no drilling operations near the wetland  Great
Lakes Basin Commission, 1975; Michigan Geological Survey 1977!. There are no
known coal deposits in the wetland  Smith, 1915!, nor are there any significant
forest resources  UPS.G.S. quadrangle map, Port She1don, M~ch~gan, 1972!.
Public Utilities and Facilities

Pollution Sources

There are no NPDES permit holders adjacent to Pigeon River Wetland
 Michigan Water guality 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 Pigeon 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 114

The literature search identified no on-going or impending research
projects pertaining to Pigeon River Wetland.
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Waste disposal ponds are situated to the north of Pigeon River Wetland, and
several transmission lines run through the wetland. The waste disposal ponds
and the transmission lines originate from the Consumer Power Company's J. H.
Campbell Power Plant. The Campbell plant, rated at 650 megawatts, burns coal
and utilizes Lake Michigan for its source of condensing water  Federa1 Energy
Administration, 1977; Federal Power Commission, 1972; U.S.G.S. quadrangle map,
Port Sheldon, Michigan, 1972!.



SLOAN POND WETLAND

LM 115PHYSIOGRAPHIC SETTING

Sloan Pond Wetland is located 0.3 mile fram the eastern shoreline of Lake
Michigan in Ottawa County, Michigan, 0.7 miles south of the community of Port
Shel don. Sloan Pond Wetland occupies a low site and is almost completely
wooded. The wetland is a Palustrine and Perennial Riverine System  U.S.G.S.
quadrangle map, Port Sheldon, Michigan, 1972!.

The total relief of Sloan Pond Wetland is 5 feet; wetland elevations range
from 595 to 600 feet above sea level, 15 to 20 feet above the approximate mean
elevation of Lake Michigan. The wetland lies on a low lacustrine plain,
surrounded by rolling terrain. The Lake Michigan shoreline near Sloan Pond
Wetland consists of high sand dunes  Great Lakes Sasin Commission, 1975!.

The surficial geology of Sloan Pond Wetland is characterized by lake beds
comprised mainly of sand. These glaciolacustrine sediments consist of fine-
grained products of glacial erosion and are generally found in the area to the
east of Sloan Pond  Martin, 1957; Dorr and Eschman, 1970!.

Soils

The soil type in Sloan Pond Wetland is Adrian-Houghton mucks, which consist
of poorly drained, fibrous organic soils with a surface layer of black muck and
a subsoil of fibrous peat, underlain with dark gray to light brown loamy sand.
Adrian-Houghton mucks have low natural fertility and moderate to very high
available water capacity  Pr egitzer, 1968!.

Ten Hagen Creek flows northwest through Sloan Pond Wetland and into Sloan
Pond. An unnamed perennial stream flows north from Sloan Pond through the
wetland to Pigeon Lake. Sloan Pond is located in the western part of the
wetland  U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!. The
literature search provided no site-specific data pertaining to water level
int luences, groundwater drainage patterns and runoff, water quality, depth, or
seasonal changes in Sloan Pond Wetland.

Climate

The closest weather station providing climatic data for Sloan Pond Wetland
is locatsd in Grand Haven, Michigan. In 1975, the average monthly temperature
was 48.9 F, the average daily low for January was 22.8 F and the average daily
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high in July was 78.1 F. The average annual precipitation is 31.28 inches, with
a mean monthly precipitation of 2.01 inches in January and 2.77 inches in Julybased on the norma1 period from 1941-1970. The growing season is approximately
seven and one-third months long, with the last killing frost �8 F! in 1975
occurring on Apri1 13 and the first kil1ing frost on November 23 {National
Oceanic and Atmospheric Administration, 1975! .

No natural specia1 features are found in the vicinity of Sloan Pond Wetland
 U.S.G.S. quadrang1e map, Port Sheldon, Michigan, 1972!.

LM 115
BIOTIC SETTING

The literature search yielded no site-specific information pertaining to
major species composition and distribution, density and productivity, or
re'lationship to water levels of the vegetation af S'loan Pond Wetland.
Fish

A search of the 1iterature provided no site-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal 1ocations and abundance, 1ife histories, recreationa'l and commercial
use, or food sources of the fish populations in Sloan Pond Wetland.
Invertebrates

The literature search produced no site-specific data pertaining to species
compositi on, seasonal distri bution and abundance, density and productivity,
food sources, or relationship to water 'levels of the invertebrates present in
Sloan Pond Wetland.

Re tiles and Am hibians

Appendix C-6 contains general information on the amphibians and reptiles
of l ake Section 5, but care should be exercised i n the i nterpretati on of the
relevance of this information to Sloan Pond Wet1and. 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.

Avifauna

Appendices D-8, D-g, and D-10 contain general information on the wetland
birds of' l.ake Section 5, but care should be exercised in the interpretation of
the relevance of this information to Sloan Pond Wetland. The literature search
provided no site-specific information pertaining to seasonal abundance, density
and productivity, recreati anal and commerc i a1 use, heal th, 1i f e histories,
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relationship to water levels, or major food sources of the birds utilizing this
wetl and.

Magical 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 Sloan Pond 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, 1977; Michigan
Endangered and Threatened Species Program, 1976! were documented in Sloan Pond
Wetland by the literature search'

Health

The available information is not sufficient to allow an evaluation of the
environmental quality of this wetland.
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Table 5-14. Population Data for the Vicinity of Sloan Pond Wetland

Estimated
1970-1975

Estimated
Population

1975

Pro ected
Population

1990

140,556
1,236

185,3429.7

14.7
Ottawa County

Port Sheldon Township

b U.S. Bureau of the Census �977!
Michigan Department of Management and Budget �977!
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Sloan Pond Wetland is located in Port Sheldon Township of Ottawa County,
Michigan. The county has a moderate population density of 228 persons per
square mile. Table 5-14 indicates that Ottawa County and Port Sheldon Township
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Ottawa County is expected to undergo
continued rapid population growth.



Land Use and Ownershi

Land use within Sloan Pond Wetland is rural open space. The surr ounding
area is in rural open space uses, except for shoreline residential development
along Lake Michigan  Michigan Department of Natural Resources, 1974!. A
secondary highway lies adjacent to the western portion of Sloan Pond Wetland
 U.S.G.S. quadrangle map, Port Sheldon, Michigan, 1972!. The wetland is under'
private ownership  Rockford Map Publishers, Inc., 1976!.

Sloan Pond Wetland lies within an area estimated to have much greater than
average growth potential  West Michigan Shoreline Regional Development
Commission, 1977!. However, Sloan Pond and the immediate vicinity has been
designated as a "special environmental area" within Michigan's Coastal Zone
Management Program. If this plan is realized, the wetland will be likely to
face minimal development pressures  West Michigan Shoreline Regional
Development Commission, 1977!.

Recreation

There are no known state or federal recreational facilities in the vicinity
of Sloan Pond Wetland.

Mineral Ener and Forest Resources

Dune and coastal strip sands, such as those near Sloan Pond Wetland, are
the leading sources of industrial quality sand, owing to their purity and
superior physical qua1ities. At present there are no sand extraction operations
in or near Sloan Pond Wetland  Michigan Geological Survey, 1975!. Gravel
resources are also found in the vicinity, but no active gravel operations are
present  Michigan Department of State Highways and Transportation aerial
photograph, 1976!.

Although the vicinity of S1oan Pond Wetland contains isolated oil and gas
pools, there are no drilling operations near the wetland  Great Lakes Basin
Commission, 1975; Michigan Geologica1 Survey, 1977!. There are no known coal
deposits in the wetland  Smith, 1915!.

Sloan Pond Wetland is wooded  U.S.G.S. quadrangle map, Port Sheldon,
Michigan, 1972!, but it was not determined through the literature search whether
this wooded area is subject to commercial timber harvest.

Pub1ic Utilities and Facilities

Transmission lines are situated to the east of Sloan Pond Wetland  U.S.G.S.
quadrangle map, Port Sheldon, Michigan, 1972!.

Pollution Sources

There are no NPDES permit holders adjacent to Sloan Pond 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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Historical and Archaeol o i cal Features

No known histor1cal sites exist within 500 feet of Sloan Pond 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 LN 115
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The literature search ident1f1ed no on-going or impending research
projects pertain1ng to Sloan Pond Wetland.



BIG BAY WETLAND COMPLEX

PHYSIOGRAPHIC SETTING
LM 116-118

The Big Bay Wetland Complex, comprised of Big Bay Wetl ands ¹1-¹3, is
1ocated in Ottawa County, Michigan. Although these wetlands lie more than 1,000
feet from the Lake Nichigan shoreline, they are inc1uded in this study because
they are closely associated with Lake Macatawa, which is influenced by the water
levels of Lake Michigan. Big Bay Wetland ¹1 lies one mile north of the
community of Virginia Park and one mile from the Lake Michigan shoreline. The
wetland is a low, wooded, Palustr inc System. Big Bay Wetland ¹2 is located 1.3
miles north of Virginia Park and 0.8 mile from the Lake Michigan shoreline. It
is a Palustrine System and occupies a low, wooded site. Big Bay Wetland ¹3 is
contiguous with Lake Macatawa; it lies 1.3 miles north of Virginia Park and 1.1
mile from Lake Michigan. Big Bay Wet1and ¹3 is a Lower Perennial Riverine and
Lacustrine System and occupies a low, non-wooded site  U.S.G.S. quadrangle map,
Holland West, Michigan, 1972!.

The surficial geology of Big Bay Wetlands ¹l-¹3 is characterized by lake
beds comprised mainly of sand. These glaciolacustrine sediments consist of
fine-grained products of glacial erosion and are genera11y found in the Lake
Macatawa area  Martin, 1957; Dorr and Eschman, 1970!.
Soils

The soil type for Big Bay Wetlands ¹1-¹3 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!.
~Hdro~lo y

An unnamed perennial stream flows south through Big Bay Wetland ¹3 into
Lake Macatawa. An unnamed intermittent stream, a tributary of the perennial
stream, flows west through the wetland. Big Bay Wetland ¹3 is adjacent to Big
Bay of Lake Macatawa. No streams flow through Big Bay Wetlands ¹1 and ¹2
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The total relief of Big Bay Wetlands ¹1 and ¹2 is 5 feet; elevations of the
wetlands range from 585 to 590 feet above sea 1evel, 5 to 10 feet above the
approximate mean elevation of Lake Michigan. The total relief of Big Bay
Wetland ¹3 is also 5 feet at elevations from 580 to 585 feet above sea leve1.
Big Bay Wetlands ¹l-¹3 lie on a lacustrine plain, surrounded by rolling terrain.



 U.S.G.S. quadrangle map, Holland West, Michigan, 1972!. The literature search
provided no site-specific data pertaining to water level influences,
groundwater drainage patterns and runoff, water quality, depth, or seasonal
changes i n B i g B ay Wet l ands ¹1-¹3.

Cl imate

The closest weather station providing cl1matic data for Big Bay Wetland is
loca!ed in Holland, Michigan. In 1975, the average monthly temperature was
49.5 F, the average daily low for January was 23.2 F and the average daily h1gh
in July was 84.6 F. The average annual precipitation is 35.01 inches, with a
mean monthly prec~pitation of 2.30 inches in January and 3.25 1nches in July
based on the normal period from 1941-1970. The growing season 1s aproximately
six and a quarter months long, with the last killing frost �8 F! in 1975
occurr ing on April 21 and the f irst ki 1 ling f rost on October 30  Nati anal
Oceanic and Atmospheric Adm1nistration, 1975!.

No natural special features are found in the vicinity of the Big Bay
Wetland Complex  U.S.G.S. quadrangle map, Holland West, Michigan, 1972!.

BIOTIC SETTING LM 116-118

The literature search yielded no site-specif1c 1nformat1on pertaining to
major species composition and distribution, dens1ty and pr oductivity, or
relationship to water levels of the vegetation of Big Bay Wetlands ¹1-¹3.

Fish
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Lake Hacatawa contains the following game fish species: smallmouth bass
Id~id d I I, 1  tl 1 ld
 ~Le amis macro~chirus, pumpkinseed  Le amis ibbosus, rock bass  Amble lites

~ ~ru estris, crappie  Pomoxis sp.!, ye ow perch erca f1avescens, wa eye
d' 1 rnmn d I p . I, ~1«1

unctatus, northern pike  Esox luciuusuan white bass  Mod one chryhso ~s. arne
o these spec1es may occur 1n Big Bay Wetlands ¹1, ¹2, and ¹3. All these species
provide a recreational fishery in Lake Macatawa. Carp  ~C rinus car iol were
historically abundant and were commercially harvested by seines Lieuense,
1946!. Since Lake Nacatawa is an important recreational unit, more recent data
pertaining to its fish fauna  and possibly to Big Bay Wetlands ¹1, ¹2, and ¹3!
may exist in unpublished files of the Michigan Department of Natural Resources.
However, a search of the literature provided no s1te-specific information
pertaining to major species, species composition, spawning and hatching areas,
seasonal locations and abundance, recreational and commercial use, or food
sources of the fish populations in Big Bay Wetlands ¹1-¹3.



!nvertebrates

The literature search produced no site-specific data pertaining to speciescomposition, seasonal distribution and abundance, density and productivity,food sources, or relationship to water levels of the invertebrates present inHig Bay Wetlands ¹1-¹3.

Appendix C-6 contains general informati on on the amphibians and reptilesof Lake Section 5, but care should be exercised in the interpretation of therelevance of this information to Big Bay Wetlands ¹1-¹3. The literature searchyielded no site-specific information pertaining to major species, seasonaldistribution and abundance, density, recreational and commercial use, lifehistories, major food sources, or relationship to water levels of the reptilesand amphibians in this wetland complex.
Avifauna

Appendix D-8, D-9, D-10 contain general information on the wetland birds ofLake Section 5, but care should be exercised in the interpretation of therelevance of this information to Big Bay Wetlands ¹l-¹3. The literature searchprovided no site-specific information pertaining to seasonal abundance, densityand productivity, recreational and commercial use, health, life histories,relationship to water levels, or major food sources of the birds utilizing thesewet1ands.

Marrlrr a 1 s

Marrmalian species which may utilize the three wetlands comprising the BigBay Wetland Complex are listed in Table 5-15. However, the literature searchprovided no site-specific data pertaining to major species, seasona1distribution and abundance, density and productivity, recreational andcommercial use, life histories, food sources, or relationship to water levels ofthe mamma1s inhab~ting these wetlands.

Tab1e 5-15. Mammalian Species of the Macatawa River Basin. a

Common name
ommon Name

a Brewer, 1976
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masked shrew
short-tailed shrew
star-nosed mole
white-footed mouse

muskrat
red fox
raccoon

long-tailed weasel



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; Michigan
Endangered and Threatened Species Program, 1976! were documented in the Big Bay
Wetland Complex by the literature search.

Heal th

The available information is not sufficient to allow an evaluation of the
environmental quality of these wetlands.

CULTURAL SETTING LM 116

Table 5-16. Population Data for the Yicinity of Big Bay Wetlands ¹l-¹3

stimated Pro,]ected
/oa Popul a/i on

1970-1975 1990

st>mate
Population

1975

Ottawa County
Park Township

140,556
8,375

185,3429.7
26.1

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

Land Use and Ownershi

Land use within Big Bay Wetlands ¹1-¹3 is rura' open space. The
surrounding area is characterized by residential development along most of the
Lake Macatawa shoreline, with occasional subdivisions inland. Access roads and
a secondary highway are located near all of the wetlanas in the Big Bay Wetland
Complex. The highway crosses through Big Bay Weltands ¹1 and ¹3. A public
access site to Lake Macatawa is located near all three wetlands, and groins
extend into the lake close by  U.S.G.S. quadrangle map, Holland West, Michigan,
1972; West Michigan Shoreline Regional Development Commission, 1976; U.S.G.S.
quadrangle map, Holland West, Michigan, 1972!. The wetlands are under private
ownership  West Michigan Shoreline Regional Development Commission, 1976!, and
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Big Bay Wetlands ¹1-¹3 are located in Park Township of Ottawa County,
Michigan. The county has a moderate population density of 228 persons per
square mile. Table 5-16 indicates that Ottawa County and Park Township
experienced a rapid rate of population growth between 1970 and 1975.
Projections for 1990 indicate that Ottawa County is expected to undergo
continued rapid population growth.



lie within an area estimated to have much greater than average growth potential
 West Michigan Shoreline Regional Development Commission, 1977!. The immediate
presence of extensive residential land use surrounding the wetlands, coupled
with private ownership, reflect moderate to high development pressures.
Recreation

There are no known state or federal recreational facilities in the vicinity
of Big Bay Wetlands ¹1-¹3.

Mineral Ener , and Forest Resources

There are no active sand or gravel operations in or near Big Bay Wetlands
¹1-¹3  Michigan Geological Survey, 1975!. Although the vicinity of the wetlands
contains isolated isolated oil and gas pools, there are presently no drilling
operations near the wetlands  Great I akes Basin Commission, 1975; M~chigan
Geological Survey, 1977!. There are no known coal deposits within the wetland
complex  Smi th, 1915! .

Big Bay Wetlands ¹1 and ¹2 are wooded  U.S.G.S. quadrangle map, Holland
West, Michigan, 1972!, but it was not determined thr'ough the literature search
whether these wooded ar eas are subject to conmercial timber harvest. There are
no significant forest resources in Big Bay Wetlannd ¹3.

Public Utilities and Facilities

There are no public utilities within 0.5 mile of Big Bay Wetlands ¹1-¹3
 U.S.G.S. quadrangle map, Holland West, Michigan, 1972!.
Pollution Sources

There are no NPDES permit holders adjacent to Big Bay Wetlands ¹1-¹3
 Michigan Water equality Division, 1978!. No site-specific information was
located through the literature search pertaining to non-point sources of
pollution.

Historical and Ar'chaeolo ical Features

LM 116-118
RESEARCH PROJECTS

The literature search identified no on-going or impending research
projects pertaining to Big Bay Wetlands ¹1-¹3.
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No known historical sites exist within 500 feet of Big Bay Wetlands ¹1-¹3
 Peebles and Black, 1976!. An environmental assessment of the Kalamazoo, Black,
Macatawa, and Paw Paw River basins indicates that Big Bay Wetlands ¹1-¹3 are
located in an area that is archaeological'ty "sensitive." Although no specific
sites are known in this area, a thorough archaeological survey should be
conducted before the wetlands are subjected to any development that might
destroy or disturb possib'Ie sites  Western Michigan University, 1976!.
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