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EXECUTIVE SUMMARY 

This is one of a series of river assessments being prepared by the Michigan Department of Natural 
Resources, Fisheries Division for Michigan rivers. This report describes the physical and biological 
characteristics of the Cheboygan River, discusses how human activities have influenced the river, and 
serves as an information base for future management of the river.  

River assessments are intended to provide a comprehensive reference for citizens and agency 
personnel who need information about a river. By pulling together and synthesizing existing 
information, river assessments show the intertwined relations between the river, watershed 
landscapes, biological communities, and humans. These assessments will provide an approach to 
identifying opportunities and solving problems related to aquatic resources in the Cheboygan River 
watershed. We hope it will encourage citizens to become more actively involved in decision-making 
processes that provide sustainable benefits to the river and its users. Assessments also identify the 
types of information needed to better understand, manage, and protect the river. 

This document consists of four parts: an introduction, a river assessment, management options, and 
public comments (with our responses). The river assessment is the nucleus of each report. It provides 
a description of the Cheboygan River and its watershed in thirteen sections: geography, history, 
geology, hydrology, soils and land use, channel morphology, dams and barriers, water quality, special 
jurisdictions, biological communities, fisheries management, recreational use, and citizen 
involvement. 

The Management Options section of the report identifies a variety of actions that could be taken to 
protect, restore, rehabilitate, or better understand the Cheboygan River and its watershed. These 
management options are categorized and follow the main sections of the river assessment. They are 
intended to provide a foundation for public discussion, setting priorities, and planning future 
management activities for the watershed. 

The Cheboygan River drains 1,493 square miles of the northern Lower Peninsula. Its basin comprises 
portions of six counties: Emmet, Cheboygan, Presque Isle, Charlevoix, Otsego, and Montmorency. 
The Cheboygan River is only a very small portion of the river system. For purposes of this 
assessment, the watershed is divided into eighteen segments, each reflecting the characteristics of the 
river and its tributaries as they flow across different landforms, receive tributaries, and pass through 
impoundments. There is a variety of stream types present from coldwater to warmwater. A multitude 
of lakes can be found within the watershed, including three of the largest inland lakes in Michigan. 
The diversity of water types leads to the incredible aquatic biodiversity of the watershed. 

Much of the Cheboygan River watershed was formed during the last glaciation. Ice sheets scoured the 
land and deposited material in the form of moraines and other glacial features. This glacial activity 
determined, to a large extent, the character of our streams today. The river system, or Inland 
Waterway, was used by Native Americans and early settlers as a transportation and trading corridor. 
Later, the waterways were used to transport trees cut from the watershed during the logging era of the 
late 1800s and early 1900s. Instream substrate and fish cover are still recovering from those logging 
days. Tourism, hunting, and fishing have long been an important part of the economy in the watershed. 

The geology of the Cheboygan River watershed results in high groundwater inputs to many of the 
tributaries, particularly in the upper (headwater) reaches. The more permeable surficial (glacial) 
geology types, combined with elevation changes, produce the most groundwater input. These areas 
typically have stable flows and colder summer water temperatures.  
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Groundwater inflows are directly linked to the characteristics of biotic communities in rivers because 
of their effects on physical habitat features including temperature, flow stability, and channel 
morphology. Although the groundwater loading to the Cheboygan River watershed is the highest of 
any watershed in Michigan, actual groundwater inflows into particular segments vary considerably 
due to variation in soil type (permeability) and topographical relief. Small, coldwater streams and 
medium coldwater rivers (such as the Sturgeon and Pigeon rivers) have higher groundwater inflow 
due to the presence of permeable soils and large changes in topography. The soil types and moderate 
to flat topography of the landscape in segments such as the East Branch Maple, Lower Black, and 
Cheboygan rivers lead to lower groundwater inflows in these reaches. Groundwater inflow is even 
less in the areas of the watershed with the lowest topographical relief, such as the Rainy River. 
Annual flow regimes are also variable among segments due to soil types and the surrounding 
landscape; daily flow regimes generally are stable, but extreme fluctuations in stream flow occur on 
the Pigeon River due to operation of the Golden Lotus Dam. 

Soil type and slope determine potential land use, infiltration rates, water-holding capacity, and 
erodibility, and are therefore directly related to the amount of non-point-source pollution (such as 
sedimentation) in the watershed. Soils in the Cheboygan River watershed range from well-drained, 
sandy soils to poorly-drained organic soils. Although most of the watershed is forested with wetlands 
scattered throughout, anthropogenic activities such as residential and commercial growth, high levels 
of oil and gas development, and the accompanying road construction and maintenance contribute to 
increased rates of erosion and sedimentation, which can negatively affect aquatic communities. 

Gradient (the general slope, or change in vertical elevation, of a river’s channel) is directly related to 
a stream’s habitat features, and accordingly, the biological community that is present. Many of the 
major tributaries in the Cheboygan River watershed are steep and contain some of the highest 
gradient in the Lower Peninsula. Such reaches generally receive higher groundwater inflow, have 
good to excellent hydraulic diversity, are colder, and are more likely to support coldwater fish 
community assemblages than the low to moderate gradient areas located within the downstream 
reaches of the basin. 

Channel cross sections can be used to monitor the quality of fish habitat since the width of a stream 
channel can be influenced and modified by a number of factors. Deviations from the expected widths 
can indicate alterations such as direct disturbance (dredging or channelization) or changes within the 
watershed due to deforestation, poor agricultural land practices, and construction of road-stream 
crossings. Three-quarters of the measured channel widths in the watershed were within the expected 
range, while the remaining quarter were narrower than the expected range of values. This is not 
surprising given the abundance of coldwater streams in the watershed and their stable flow nature. 

There are 48 dams in the Cheboygan River watershed. Dams effectively act as a barrier, disrupting 
natural flows, and preventing fish passage and movement of other biota. Structures other than dams 
can act as barriers as well, including undersized or poorly placed culverts at road-stream crossings. 
Some barriers are intentionally placed in rivers to preclude undesirable fish species from a reach of 
river; sea lamprey barriers, for instance, have become important in the control of this invasive 
species. Dams can also affect water temperatures, stream substrate, channel morphology, and nutrient 
transport.  

A major consequence of these barriers is making a large amount of habitat unavailable to migratory 
fish species, such as steelhead, Chinook salmon, lake sturgeon, and brown trout. Production of many 
of these species could be greatly enhanced if they were able to access habitat upstream of dams. 

Overall water quality in the Cheboygan River watershed is good. Water quality is evaluated by the 
Michigan Department of Environmental Quality (MDEQ) through rapid biological surveys 
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throughout the watershed, and application of standardized water quality metrics to the survey data. 
Water chemistry data and fish contaminant monitoring are also important measures of water quality. 
The Cheboygan River watershed has relatively few point source pollutant sources. Non-point-source 
pollution, particularly sediment, is a threat to the watershed. Sedimentation can cover substrate 
suitable for fish spawning and nursery habitat, change channel shape, decrease habitat heterogeneity, 
and decrease invertebrate diversity and density. Airborne pollutants also are deposited in the 
watershed, and contribute to fish consumption advisories. 

Federal, state, and local units of government are all involved, in varying capacities, with the 
administration of environmental regulations and the management of natural resources in the 
watershed. The Federal government regulates three hydroelectric facilities located on the Black River, 
and one facility on the Cheboygan River. Local governments are involved with planning and zoning. 
The state has the most environmental regulatory responsibility in the watershed—administering a 
wide range of regulations that includes water quality standards, Natural River zoning, and wetlands 
protection. In addition, thirty-six percent of the land in the watershed is under the state’s ownership 
and is managed by the Michigan Department of Natural Resources (MDNR). In the physical sense, 
navigability in the watershed is partially influenced by the work of Federal and state agencies 
involved with waterway management. However, the legal navigability of a particular water body is 
largely determined by Michigan courts.  

Currently, 78 fish species are known to inhabit the Cheboygan River watershed. Coldwater fish 
communities, typically with brook/brown trout and sculpin, are found primarily in the headwater 
reaches of this watershed. The remainder of the riverine portion contains a mix of coolwater and some 
warmwater species whose distribution is a function of the amount of water warming. Some 
subwatersheds such as the Maple, Sturgeon, and Pigeon have relatively cooler waters in the 
downstream reaches while other watersheds (Black, Rainy) are warmer in the downstream reaches. 
The lower reaches of the Black River and Black Lake are home to a threatened fish species, the lake 
sturgeon. This species can also be found in Burt and Mullett lakes.  

The biological communities of the Cheboygan River watershed are affected by numerous dams. 
These dams serve as significant barriers to migrating fish, and fragment the biotic communities of the 
inland watersheds. These structures, as well as poorly designed culverts and beaver dams, can restrict 
the movement of important native fishes such as walleye, lake sturgeon, and brook trout and have 
prevented the passage of important naturalized species such as salmon, steelhead, and brown trout. It 
is likely that the removal of certain dams in the watershed would drastically change the dynamics of 
certain fish populations in this region. Such management practices would reduce the reliance on high-
cost stocking programs to maintain popular trout and salmon fisheries.  

Aquatic invertebrates in the watershed have been sampled by Michigan Department of Environmental 
Quality (MDEQ) during water quality surveys. These surveys show a diverse and abundant 
macroinvertebrate community in most locations sampled. Diversity and abundance scores were lower 
where habitat has been degraded. A variety of amphibians, reptiles, birds, and mammals inhabit the 
Cheboygan River watershed. Habitat loss threatens some of the rare species that have specific habitat 
requirements. Aquatic nuisance species such as round goby, zebra mussels, and Eurasian milfoil have 
also colonized parts of the watershed and compete with native species. 

The Cheboygan River watershed contains a diverse array of warm, cool, and coldwater rivers, and a 
multitude of lake types. Due to this diversity and wealth of fishery resources, a substantial amount of 
fisheries management activities have occurred within the watershed. Past management activities have 
included fish stocking, habitat improvements, fishing regulations, chemical reclamations, and 
numerous fish surveys. A multitude of fish species have been stocked at various times and locations 
throughout the watershed. The watershed supports several blue ribbon trout streams for brook, brown, 
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and rainbow trout, as well as fishing opportunities for cool and warmwater fish species in many 
inland lakes. The large lakes within the watershed, including Crooked, Pickerel, Douglas, Burt, 
Mullett, and Black lakes, provide great fishing opportunities for a variety of species. There are 
ongoing stocking efforts at various lakes in the watershed. 

Recreational opportunities are abundant in the Cheboygan River watershed due to the large amount of 
publicly-owned land and the variety of lakes, streams, and rivers within its boundaries. Public access 
to these water bodies can be found throughout the watershed and includes state-owned canoe and boat 
launches as well as many informal, publicly-owned access points. Many water bodies may also be 
accessed through state forest lands and at road-stream crossings where not precluded by law. 
Recreational activities include fishing, biking, bird watching, berry and mushroom picking, camping, 
cross-country skiing, horseback riding, hunting, off-road vehicle (ORV) riding, and trapping. Four 
state parks and 18 state forest campgrounds exist within the watershed, most of which are located in 
close proximity to a river or lake. 

Citizen involvement in management of the natural resources within the Cheboygan River watershed 
occurs primarily through interaction with government agencies that manage the resource, or 
involvement with nongovernmental or not-for-profit organizations that work in the area. Lake 
associations and sportsmen’s clubs also provide an opportunity for citizen involvement at the local 
level. Public involvement provides the opportunity to open a dialogue on natural resources issues and 
promotes the exchange of experiences, ideas, and proposals among individuals, communities, interest 
groups, and government agencies. Numerous opportunities exist for concerned citizens to become 
involved in issues affecting the watershed; citizens are encouraged to take advantage of these 
opportunities for participation. 
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INTRODUCTION 

This river assessment is one of a series of documents being prepared by the Michigan Department of 
Natural Resources (MDNR), Fisheries Division, for rivers in Michigan. We have approached this 
assessment from an ecosystem perspective, as we believe that fish communities and fisheries must be 
viewed as parts of a complex ecosystem. Our approach is consistent with the mission of the MDNR, 
Fisheries Division, namely to "protect and enhance the public trust in populations and habitat of 
fishes and other forms of aquatic life, and promote optimum use of these resources for benefit of the 
people of Michigan". 

As stated in the Fisheries Division Strategic Plan, our aim is to develop a better understanding of the 
structure and functions of various aquatic ecosystems, to appreciate their history, and to understand 
changes to systems. Using this knowledge, we will identify opportunities that provide and protect 
sustainable aquatic benefits while maintaining, and at times rehabilitating, system structures or processes. 

Healthy aquatic ecosystems have communities that are resilient to disturbance, are stable through time, 
and provide many important environmental functions. As system structures and processes are altered in 
watersheds, overall complexity decreases. This results in a simplified ecosystem that is less able to adapt 
to additional change. All of Michigan's rivers have lost some complexity due to human alterations in the 
channel and on surrounding land. Therefore, each assessment focuses on ecosystem maintenance and 
rehabilitation. Maintenance involves either slowing or preventing losses of ecosystem structures and 
processes. Rehabilitation is putting back some of the original structures or processes. 

River assessments are based on ten guiding principles in the Fisheries Division Strategic Plan. These 
are: 1) recognize the limits on productivity in the ecosystem; 2) preserve and rehabilitate fish habitat; 
3) preserve native species; 4) recognize naturalized species; 5) enhance natural reproduction of native 
and desirable naturalized fishes; 6) prevent the unintentional introduction of invasive species; 
7) protect and enhance threatened and endangered species; 8) acknowledge the role of stocked fish; 
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9) adopt the genetic stock concept, that is protecting the genetic variation of fish stocks; and 
10) recognize that fisheries are an important cultural heritage. 

River assessments provide an organized approach to identifying opportunities and solving problems. 
They provide a mechanism for public involvement in management decisions, allowing citizens to 
learn, participate, and help direct decisions. They also provide an organized reference for Fisheries 
Division personnel, other agencies, and citizens who need information about a particular aspect of the 
river system. 

The nucleus of each assessment is a description of the river and its watershed, using a standard list of 
important ecosystem components. These include: 

Geography–a brief description of the location of the river and its watershed; a general overview of 
the river from its headwaters to its mouth, including topography. This section sets the scene. 

History–a description of the river as seen by early settlers and a history of human uses and 
modifications of the river and watershed. 

Geology–a description of both the surficial and bedrock geology of the area.  

Hydrology–patterns of water flow, over and through a landscape. This is the key to the character of a 
river. River flows reflect watershed conditions and influence temperature regimes and habitat 
characteristics.  

Soils and Land Use Patterns–soils and land use in combination with climate determine much of the 
hydrology and thus the channel form of a river. Changes in land use often drive change in river 
habitats. 

Channel Morphology–the shape of a river channel: width, depth, and sinuosity. River channels are 
often thought of as fixed, apart from changes made by people. However, river channels are dynamic, 
constantly changing as they are worked on by the unending, powerful flow of water. Diversity of 
channel form affects habitat available to fish and other aquatic life. 

Dams and Barriers–affect almost all river ecosystem functions and processes, including flow 
patterns, water temperature, sediment transport, animal drift and migration, and recreational 
opportunities. 

Water Quality–includes temperature, and dissolved or suspended materials. Temperature and a 
variety of chemical constituents can affect aquatic life and river uses. Degraded water quality may be 
reflected in simplified biological communities, restrictions on river use, and reduced fishery 
productivity. Water quality problems may be due to point-source discharges (permitted or illegal) or 
to non-point-source runoff. 

Special Jurisdictions–stewardship and regulatory responsibilities under which a river is managed. 

Biological Communities–species present historically and today, in and near the river; we focus on 
fishes, however associated mussels, mammals and birds, key invertebrate animals, special concern, 
threatened and endangered species, and pest species are described where possible. This component is 
the foundation for the rest of the assessment. Maintenance of biodiversity is an important goal of 
natural resource management. Species occurrence, extirpation, and distribution are important clues to 
the character and location of habitat problems.  
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Fishery Management–goals are to provide diverse and sustainable game fish populations. Methods 
include management of fish habitat and fish populations.  

Recreational Use–types and patterns of use. A healthy river system provides abundant opportunities 
for diverse recreational activities along its mainstem and tributaries.  

Citizen Involvement–an important indication of public views of the river. Issues that citizens are 
involved in may indicate opportunities and problems that Fisheries Division or other agencies should 
address. 

Throughout this assessment we use data and shape files downloaded from the Michigan Geographic 
Data Library (2007), maintained by the Michigan Center for Geographic Information. These data 
provide measures of watershed surface area for numerous categories (e.g., soil types, land use, 
surficial geology), measures of distance (e.g., stream lengths), and facilitatecreation of associated 
figures. We used Arc View GIS 3.2a or Arc GIS (Environmental Systems Research Institute, Inc.) to 
display and analyze these data, and create the landscape figures presented in this report. Unless 
otherwise referenced, all such measures and associated figures reported within the sections of this 
report were derived from these data. 

Management options follow the river assessment sections of this report, and list alternative actions 
that will protect, rehabilitate, and enhance the integrity of the river system. These options are intended 
to provide a foundation for discussion, setting priorities, and planning the future of the river system. 
Identified options are consistent with the mission statement of Fisheries Division. 

Copies of the draft assessment were distributed for public review beginning February 10, 2011. One 
public meeting was held at Tuscorora Township Hall in Indian River on February 23, 2011; 13 people 
attended. Written comments were received through March 11, 2011. Comments were responded to in 
the Public Comment and Response section. 

A fisheries management plan will now be written. This plan will identify options chosen by Fisheries 
Division, based on our analysis and comments received. In general, a Fisheries Division management 
plan will focus on a shorter time, include options within the authority of Fisheries Division, and be 
adaptive. 

Individuals who review this assessment and wish to comment should do so in writing to: 

Michigan Department of Natural Resources 
Fisheries Division 
1732 M-32 West 
Gaylord, MI 49735 

 
Comments received will be considered in preparing future updates of the Cheboygan River 
Assessment.  
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RIVER ASSESSMENT 

Geography 

The Cheboygan River drains an area of the northern Lower Peninsula encompassing 1,493 square miles 
(Figure 1). The watershed drains all or parts of six counties: Emmet, Charlevoix, Otsego, Montmorency, 
Presque Isle, and Cheboygan. The basin is approximately 37 miles wide, 44 miles long, and is composed 
of 68% forested, 6% agricultural, less than 2% urban land use, with the remainding 24% wetlands and 
surface water (NOAA 2001).  

The Cheboygan River watershed is unique in Michigan in that it has many headwater reaches that 
flow through large lakes. The main river systems in this watershed that form the Cheboygan River 
include the Maple, Crooked, Sturgeon, Indian, Pigeon, Black, and Rainy rivers. The Crooked and 
Indian rivers are connecting waterways between large lakes whereas the other rivers have a more 
typical structure and primarily originate from groundwater sources. In fact, the relative groundwater 
loading to this watershed is the highest for any watershed in the Lower Peninsula (Gooding 1995). 
The larger lakes of the watershed include: Douglas, Crooked-Pickerel, Burt, Mullett, and Black lakes. 

There are many rivers within the Cheboygan River watershed. The Maple River drains the northwest 
portion of the watershed. The West Branch Maple River drains extensive swamps while the East 
Branch Maple River begins as the outlet of Douglas Lake. The Crooked River is composed of a group 
of large lakes and small streams that drain the highlands on the western edge of the watershed. The 
Sturgeon, Pigeon, and Black rivers begin in the southern half of the watershed, where groundwater 
inflow is particularly high, and all flow in a northerly direction into Burt, Mullett, and Black lakes, 
respectively. The relatively short section comprising the Cheboygan River leaves Mullett Lake on the 
north end and flows a short distance before being joined by the lower Black River. The Cheboygan 
River empties into Lake Huron at the port of Cheboygan. 

The character of the Cheboygan River watershed and its associated biota varies considerably 
throughout this region. We will discuss the Cheboygan River and its watershed (Table 1, Figure 1) 
using a variation of the Valley Segment Ecological Classification System described by Seelbach et al. 
(1997). They defined 69 valley segments within the Cheboygan River watershed that were relatively 
distinct in terms of geological setting, hydrology, channel morphology, and temperature regime. We 
pooled continuous valley segments into larger geographic units to simplify the description of the 
watershed. We used criteria such as confluences with tributaries and lakes, and dams to set 
boundaries for our larger units. Consequently, this assessment is organized around 19 segments 
(Figure 2). We defined three segments each for the Maple, Sturgeon, and Pigeon river watersheds, six 
for the Black River watershed, and one for the Cheboygan River. Segments were defined for each of 
the largest lakes in the watershed (Black, Burt, and Mullett) and their smaller tributaries. A more 
detailed discussion of each segment follows. 

West Branch Maple River—Headwaters to Maple River Dam 

The 16 mile long West Branch Maple River arises from the extensive Pleasantview Swamp, a 6,544-
acre uninterrupted expanse of organic soils in central Emmet County (Tip of the Mitt Watershed 
Council 2006). This rich coniferous swamp is surrounded by hardwood ridges that direct the river 
flow to the north, then east, and then south. The West Branch Maple River drains 93 square miles of 
land. Tributaries include Brush Creek and Cold Creek. Brush Creek is the outlet of Larks Lake and 
the most notable tributary to the West Branch Maple River. The only population center in this 
catchment is the town of Pellston.  
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East Branch Maple River—Headwaters to Maple River Dam 

The East Branch Maple River arises from Douglas Lake. Douglas Lake drains nearly 63 square miles of 
land near the tip of Michigan’s Lower Peninsula. Three major tributaries flow into Douglas Lake and 
drain a 6,000-acre mosaic of wetlands, particularly along the lake’s west and north shores (Fuller 2006). 
The East Branch Maple River flows for approximately six miles from its source to Lake Kathleen where 
it joins the West Branch. The East Branch Maple River flows mainly through private forested land and 
crosses two main roads. The only significant tributary to the East Branch is Van Creek.  

Maple River—Maple River Dam to Burt Lake 

The Maple River main stem begins from the confluence of the East Branch Maple River and West 
Branch Maple River at the Maple River Dam in eastern Emmet County near the town of Pellston. 
This segment begins from cascading top water at the dam and flows for approximately seven miles 
south through a forested riparian corridor of private and public land to Burt Lake. This river is known 
to carry a heavy sand bedload which helps to form a natural delta near its mouth at Burt Lake. Vast 
wetlands are located along the lower river reaches and Burt Lake shoreline (Fuller 2006).  

Sturgeon River—Headwaters to confluence with West Branch Sturgeon River 

The Sturgeon River is one of the most pristine and high gradient streams in the Lower Peninsula and 
is one of the largest free-flowing trout streams in Michigan. It arises from a series of springs and 
groundwater-fed swamps near the high ground of Gaylord, Michigan and flows over deep sandy 
glacial deposits and limestone bedrock (Fuller 2006). This segment drains approximately 192 square 
miles of land and flows in a northerly direction through a heavily forested region until it meets the 
West Branch Sturgeon River in the town of Wolverine. Land relief is dramatic in this segment. Most 
of the riparian corridor is privately owned but there are reaches of the river that flow through public 
forest land. Tributaries to the Sturgeon River in this segment include Mossback, Pickerel, and Stewart 
creeks, and Club Stream.  

West Branch Sturgeon River 

West Branch Sturgeon River arises from a series of upper watershed lakes in southeastern Charlevoix 
County and flows northeast for approximately 18 miles to its confluence with the main stem in the 
town of Wolverine. This segment drains approximately 30 square miles. The riparian corridor is 
entirely forested with a mixture of public and private land. Riparian development is more prominent 
along the downstream reaches of the West Branch Sturgeon River. Various small tributaries enter the 
stream as small springs, with the largest being Marl Creek. Lakes are relatively abundant in this 
catchment.  

Sturgeon River—Confluence with West Branch Sturgeon River to Burt Lake 

The main stem Sturgeon River flows fast and deep from the town of Wolverine to its confluence with 
Burt Lake. The river originally flowed into the Indian River where it deposited vast amounts of sand 
that became a navigational hazard. The river was redirected and now flows directly into the southeast 
side of Burt Lake and has a drainage area of approximately 244 square miles. Other than the West 
Branch, tributaries are few and include Beebe Creek. The river flows through meadows and forested 
corridors and is surrounded by high valley walls. Riparian ownership is primarily private, yet fair 
amounts of public land can also be found along the river.  
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Burt Lake 

Burt Lake, at more than 17,000 acres, is the largest inland lake in the Cheboygan River watershed and the 
fourth largest inland lake in the state. Its watershed includes more than 250,000 acres and has 32 miles of 
shoreline (NEMCOG 1987). Major tributaries entering Burt Lake include the Little Carp, Maple, 
Crooked, and Sturgeon rivers. The Crooked River enters Burt Lake at the west shoreline and drains 
moderate sized lakes (Round, Crooked, Pickerel) and various smaller tributaries (Table 1). The Indian 
River leaves Burt Lake on the southeast shore and flows to neighboring Mullett Lake as part of the 
popular Inland Waterway. The lake’s shoreline is mostly developed with private and commercial 
residences (Hanchin et al. 2005a). Some public land exists along the lake in the form of state forest or 
park.  

Pigeon River—Headwaters to Golden Lotus Dam 

The Pigeon River begins northeast of the town of Gaylord, Michigan and flows in a northerly 
direction to Mullett Lake. It is formed by an extensive series of groundwater tributaries along with the 
South Branch Pigeon River which keep the upper river cold throughout the year. The majority of the 
riparian corridor of the Pigeon River in this upper segment is under private ownership and is heavily 
forested. A few inland lakes exist in this segment (Table 2) including Lansing Club Pond which is an 
impounded portion of the river.  

Pigeon River—Golden Lotus Dam to confluence with Little Pigeon River 

The Pigeon River from Golden Lotus Dam to the confluence with the Little Pigeon River is 
approximately 15 miles long. Tributaries are few but include Cornwall, Bird Tally, and Grindstone 
creeks. The riparian zone is heavily forested with some meadows present. Stream velocity in these 
middle reaches is moderate. This river segment drains a few lakes larger than 10 acres and many 
smaller lakes are present.  

Pigeon River—Confluence with Little Pigeon River to Mullett Lake 

The lower 14 miles of the Pigeon River begin at the confluence of the Little Pigeon River and end at 
Mullett Lake. The Little Pigeon River is the major tributary and a source of cold water. Other waters 
in this segment include Wilkes Creek and various unnamed tributaries. The riparian corridor 
throughout this segment is heavily forested with little development. Few lakes exist in this portion of 
the watershed.  

Mullett Lake 

Mullett Lake, at just less than 17,000 acres, is the second largest inland lake in the Cheboygan River 
watershed and the fifth largest inland lake in Michigan. Its watershed includes more than 162,000 
acres (not including Burt Lake) and has 28 miles of shoreline (Tip of the Mitt Watershed Council 
2002). Major tributaries entering Mullett Lake include the Indian, Pigeon, and Little Pigeon rivers, as 
well as Mullett and Ballard creeks. The Indian River flows from Burt Lake for 4 miles with an 
elevation drop of less than one foot and enters Mullett Lake at the south end. The Little Sturgeon 
River and Crumley Creek are tributaries to the Indian River (Table 1; Figure 1). The Cheboygan 
River leaves Mullett Lake on the north shore and flows to Lake Huron to complete the Inland 
Waterway (Figure 1). The lake’s shoreline is mostly developed and private. Few other inland lakes 
exist within the Mullett Lake segment (excluding Burt Lake drainage). 
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Black River—Headwaters to Clark Bridge Road 

The Black River arises from a series of groundwater fed springs east of the town of Gaylord. The 
entire Black River upstream of Black Lake is commonly referred to as the Upper Black River and is 
57 miles long. The river begins at an elevation of around 1,060 feet and is 800 feet above sea level at 
Clark Bridge Road, a distance of 28 miles downstream. This upstream segment is fed by various 
tributaries such as Saunders, Tubbs, Hardwood, Stewart, and Little McMasters creeks, as well as the 
East Branch Black River. Approximate drainage for this segment is 232 square miles (Hendrickson 
and Doonan 1971). The riparian corridor is heavily forested with an equal amount of public and 
private ownership. Only a handful of small lakes are present in the drainage (Table 2).  

East Branch Black River 

The East Branch Black River is the major tributary to the Upper Black River. The drainage area is 48 
square miles. It arises from a vast coniferous swamp rich with groundwater flow. This wetland is 
known as the Green Swamp and is located north of Johannesburg, Michigan. The river flows for 
approximately 20 miles to the north until it meets the main stem Black River and nearly doubles in 
volume. Two significant tributaries include Foch and Rattlesnake creeks. The East Branch Black 
River flows through a heavily forested corridor of both private and public land. There is only one lake 
10 acres or larger present in this area.  

Black River—Clark Bridge Road to Kleber Dam 

This 19 mile segment of stream begins as coldwater and ends as cool- to warmwater at Kleber Dam. 
Significant tributaries include McMasters, Canada, Tomahawk, Gregg, and Bowen creeks. The Black 
River flows through a forested corridor in this reach of private and public land. Two hydropower 
dams are located near the end of the segment (see Dams and Barriers) that effectively block 
upstream fish passage. Tower Dam is smaller and impounds 65-acre Tower Pond. Downstream only a 
small distance and at the end of this segment lies Kleber Pond Dam, which impounds 257-acre Kleber 
Pond. These impoundments are partially developed along their shorelines. A good number of other 
natural lakes and impoundments exist in this part of the watershed.  

Canada Creek 

Canada Creek is the second largest tributary to the upper Black River. It is a 20-mile long stream that 
begins from a series of lakes in northwest Montmorency County. Its drainage is 67 square miles and 
flows through a mixture of private and public land and has a heavily forested stream corridor. Major 
tributaries include Van Hetton, Montague, and Oxbow creeks. Lakes 10 acres or larger are quite 
common in the Canada Creek drainage.  

Black River—Kleber Pond Dam to Black Lake 

The Black River flows for approximately 9.5 miles from Kleber Dam to Black Lake and drains 33 
square miles of land. Milligan Creek drains most of this area and flows for eight miles. The river 
flows through a forested corridor with steep valley walls paralleling the river for many miles. 
Riparian ownership is almost completely public. Five lakes 10 acres or greater occur in this Black 
River segment. 
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Black Lake 

Black Lake, at more than 10,000 acres, is the third largest lake in the watershed and the tenth largest 
inland lake in Michigan. Its watershed includes more than 350,000 acres and has 18 miles of 
shoreline. The Black Lake watershed comprises 38% of the entire Cheboygan River watershed. Black 
Lake has a much higher watershed size to surface area ratio when compared to neighboring Mullett 
and Burt lakes. This means that it is much more vulnerable to nutrient enrichment (Huron Pines 
Resource Conservation and Development Council 2002). The lake’s shoreline is mainly developed. 
Major tributaries which enter Black Lake include the Black and Rainy rivers, as well as Stewart, 
Mud, and Stony creeks. The outlet of Black Lake is the Black River, commonly referred to as the 
Lower Black River. The Rainy River flows for approximately 24 miles in a northerly direction and 
enters Black Lake on the southeast shore. A moderate number of other lakes exist in the area drained 
by the Black Lake segment (Table 2). 

Lower Black River 

The Lower Black River leaves the north shore of Black Lake, flows approximately 11 miles to its 
confluence with the Cheboygan River, and drains approximately 44 square miles. One large 
hydroelectric dam is located halfway in this segment (see Dams and Barriers). Major tributaries that 
empty into the river include Long Lake Outlet and Myers and Owens creeks. Only a small number of 
lakes exist within this river segment drainage (Table 2).  

Cheboygan River 

The Cheboygan River leaves the north shore of Mullett Lake, flows approximately 7 miles north to 
Lake Huron, and excluding upstream inputs, drains 10 square miles. A large dam and state-owned 
lock system operate on the lower reaches of this river in the town of Cheboygan. The riparian corridor 
is mainly developed throughout the river and industrialized in the town of Cheboygan. The major 
tributary to the Cheboygan River is the Lower Black River and other, smaller tributaries include 
Laperell Creek and a multitude of city drains and creeks.  

History 

The name “Cheboygan” is a Native American term meaning “through passage,” referring to the 
Inland Waterway route (Olson and Turner 1989). The Inland Waterway route allows travel from Lake 
Huron, up the Cheboygan River, through Mullett Lake and Indian River. From the Indian River, one 
can travel through Burt Lake and up the Crooked River, to Crooked Lake. This inland route enables 
travel from Lake Huron to within 8 miles of Lake Michigan. The Cheboygan Lock and Dam, 
originally built in 1869, allowed larger commercial vessels to use the Inland Waterway.  

Archaeological information for the Cheboygan River watershed has been documented at only a few 
sites. Late prehistoric native culture is documented in the region at the Juntunen site (on nearby Bois 
Blanc Island), representing the Woodland Algonquian Association (Tanner 1987). Fishing is 
documented in the region as early as the late Archaic period (3000-1000 B.C.), as evidenced by 
barbless copper fishhooks and gorges found at sites in northern Michigan (Cleland 1982). The 
Juntunen site shows the importance of fish to that society, which used multibarbed harpoons and 
copper and bone gorges between 800 A.D. and 1350 A.D. Seines or small mesh gill nets were also 
presumably used (Cleland 1982). McPherron (1967) describes the use of natural resources at this site 
as an inland fishing complex. 
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Much of the Cheboygan River’s recent history relates to the natural resources and use of the river as a 
transportation corridor. The region was occupied by both the Ottawa and Ojibwa tribes, with an 
Ojibwa village at Cheboygan around 1810 (Tanner 1987). Fur bearing animals and the proximity to 
an established fur trading post (Mackinac Island) brought early European settlers to the area in the 
late 1770s (Olson and Turner 1989). Not only did the watershed provide abundant fur bearing 
animals and a means to transport them through the Inland Waterway, but Cheboygan was also close 
to Mackinac Island and its French fur traders (Strudley 2002).  

The vast lumber resources of the region attracted permanent European settlers to the watershed during 
the lumbering era of the mid- to late-1800s. The area was surveyed by William Austin Burt in the 
early 1840s, along with deputy surveyor, John Mullett (Guth and Guth 1975). The forests and their 
logging potential brought permanent European settlers to Cheboygan by 1845, while Duncan City 
(part of present day Cheboygan) became one of the busiest ports in the Great Lakes (Olson and 
Turner 1989, Strudley 2002). 

The village of Quick was established around the turn of the century in the Pigeon River area east of 
Gaylord to take advantage of that area’s vast timber resources (Warner and Gilardy 1996). Quick was 
home to a number of logging companies but ceased to exist after the timber resources had been 
harvested. Vanderbilt, settled around 1880, had three saw mills, and a planing and shingle mill 
(Warner and Gilardy 1996). The railroad was an important means of settling the headwaters area of 
the watershed, as well as for transporting timber products south. 

Michigan Log Marks (Michigan State College 1942) describes the logging activity in the watershed 
as follows: 

On the Cheboygan system of waters…, many mills and booms were built on Burt, 
Mullet, and Black lakes. A problem arose because of the great rapids over which that 
river dropped after leaving Mullet Lake. This was solved by building a lock and canal, 
18 feet wide, 85 feet long, with a lift of nine feet, through which the company annually 
passed millions of feet of logs and lumber, besides the operating tug boats. A large sluice 
dam at the outlet of Black Lake took care of a like problem there, controlling the level of 
the lake for booming logs at the Black Lake mouth of the Upper Black. 

The dams discussed above are the Cheboygan Dam and Alverno Dam (on Black River). The dams 
were built to allow navigation and log transport through the rapids of those areas. 

Central to the logging of the region was the use of the rivers for transporting the logs. A report by the 
US Army Corps of Engineers (1979) indicated that the Cheboygan River, the Inland Waterway, and 
several of its tributaries were used for transporting logs from the lumbering regions upstream. Black 
River and Black Lake were used for transporting logs to the mills in the Cheboygan area. According 
to an 1871 report, “logs are now run for an extent of 45 miles in the Pigeon River” (quoted in USACE 
1979). The Maple River and Douglas Lake also were used for transporting timber and supported a 
number of mills, and the Crooked River carried logs to mills in Alanson (USACE 1979). The USACE 
(1979) report also describes the magnitude of the logging industry in the Cheboygan River drainage 
and the importance of the river: 

That the Cheboygan River itself was used follows from the discussion above. A booming 
company operated at Cheboygan, (Rector, 1953, p. 128) and for the year 1887, the 
company on the Cheboygan handled 76,000,000 board feet (Maybee, 1960, p. 36). In 
1893, Cheboygan reached its peak of 200,000,000 board feet of lumber and overall, more 
than 25,500,000,000 board feet of white pine were cut in the Cheboygan River valley 
(Hudgins, 1961, pp. 62-63). 
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Other natural resources of the region were important during the watershed’s history, including fishery 
resources, passenger pigeon populations, and recreation and tourism.  

Commercial fisheries were established in the nearshore areas of Lake Huron during the fur trading 
and lumbering eras (O’Neil 1977). O’Neil (1977) reports that during the peak years of the fishery, up 
to five refrigerated railroad cars would leave Mackinaw City daily for larger markets. The fishing 
industry, along with lumbering, would contribute to Cheboygan’s “boomtown” status until the late 
1890s (Olson and Turner 1989). A state fish hatchery was established at Oden, near Crooked Lake in 
1920 to raise trout for stocking throughout the state. The facility was renovated in 2002 and is the 
current home of the Sturgeon River brown trout broodstock. 

The Cheboygan River watershed was well known for its pigeon population; indeed, the Pigeon River 
and the Pigeon River Country State Forest are within the bounds of this watershed. In the late 1800s, 
large numbers of passenger pigeons arrived, with some colonies up to 30 miles long and 3-4 miles 
wide (O’Neil 1977, Franz 1985). “[Passenger pigeons] preferred cedar stands, common in the 
wetlands along the Sturgeon, Pigeon, and Black rivers…. Sometimes there were 90 nests in a single 
tree” (Franz 1985). Harvest of these birds was high, resulting in the extirpation of the species from 
Michigan in 1898.  

The village of Cheboygan was also the transportation hub of northern Michigan, as described by 
Olson and Turner (1989): 

Cheboygan was the center for most all of Northern Michigan land and water 
transportation. The D&C boats came regularly to Cheboygan. We had a horse drawn 
street car running from Lincoln Ave to Duncan City. The Michigan Central Railroad 
(Jackson, Lansing and Saginaw division) reached Cheboygan in 1881. Five State Roads, 
which serviced three stagecoach lines, connected Cheboygan with the outside world. 

Cheboygan had as many as five steamboat lines at one time. They regularly took 
passengers to Mackinac Island, St. Ignace, Les Cheneaux Islands, DeTour Village, and 
Sault Ste. Marie. Several Inland Route ferryboats daily took freight and passengers from 
Cheboygan to Oden. 

For many years, the Cheboygan River watershed has been a popular destination for tourists. As 
reported by O’Neil (1977), 

An adventuresome traveler might explore the area on a Circular Water Route trip, 
boarding an excursion boat at Petoskey, Harbor Springs, or Charlevoix to travel through 
Lake Michigan to Cheboygan. The trip then joined an Inland Water Route steamer to 
travel through Mullett Lake, Indian River, Burt Lake, Crooked River and finally Crooked 
Lake. Passengers could then board dummy trains at Conway and return to their original 
destinations. Less rugged visitors often chose only the Inland Water Route trip. Boats 
journeyed back and forth daily between Conway and Cheboygan. 

The abundance of public land, inland lakes, and blue ribbon trout streams attracts many visitors to the 
watershed each year, and tourism continues to be an important part of the local economy. 

Geology 

Geology is a primary factor determining watershed character. Channel shape, drainage network 
density, quantity of groundwater inflow, stream temperatures, water chemistry, and the biota found in 
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a stream are all influenced by geology (Wiley and Seelbach 1997, Bedient and Huber 1992, Wehrly 
et al. 2003). 

Much of the Cheboygan River watershed was formed about 11,000 years ago during the Wisconsinan 
Glaciation, the last major glacial advance and retreat in the Great Lakes region (Farrand 1988). 
Glacial deposits form the surficial geology of the watershed, affecting the flow of groundwater and 
surface water in the watershed today (See Hydrology).  

Surface Geology 

The surficial geology of the Cheboygan River watershed was formed during the last glaciation. 
Glaciers deposited two main types of material when they melted: till and outwash. Deposited directly 
by the ice, till is unsorted and unstratified, and is typically found in several types of moraines. 
Outwash, on the other hand, refers to material that is sorted and stratified as it is deposited by flowing 
glacial meltwaters (Dorr and Eschman 1970). 

The various types of surficial materials have different permeability and therefore different 
interactions with groundwater. The surficial geologic types in the Cheboygan River watershed, from 
highest permeability (and most groundwater interaction) to lowest permeability are: ice-contact 
terrain, coarse-textured till, dunes, glacial outwash, lacustrine sand, organic deposits, thin till over 
bedrock, medium-textured till, fine-textured till, and lacustrine clay (Baker et al. 2003a, b). The 
relative permeability of each material has a direct relationship to the groundwater inflow to a stream 
(see Hydrology). 

The Cheboygan River watershed is dominated by coarse-textured glacial till (38%), glacial outwash 
sand and gravel and postglacial alluvium (21%), and lacustrine sand and gravel (17%) (Figure 3). The 
catchments associated with each segment, however, differ in their surficial geology composition 
(Table 3).  

Headwaters of the Pigeon, Sturgeon, and Black rivers originate near Gaylord in an area characterized 
by steep end-moraines and ground moraines. The steep topography, combined with the high hydraulic 
conductivity of coarse-textured materials, result in high groundwater potential for these streams. 

The upper reaches of the Sturgeon River, West Branch Sturgeon River, Pigeon River, and Black 
River (segments D, E, H, and L of Figure 2) are composed of 24.2%, 50.6%, 12.9%, and 16.4%, 
respectively, of end moraines of coarse-textured glacial till (Figure 3). Large portions of these reaches 
are also associated with coarse-textured till. 

Lower reaches of these streams are composed of high percentages of coarse till but also include ice-
contact outwash sand and gravel. The geology of the Sturgeon River, from its confluence with the 
West Branch Sturgeon River to Burt Lake, is composed of 52.7% ice-contact outwash sand and 
gravel. Lower portions of the Pigeon River are also dominated by coarse-textured glacial till. 

The headwaters of the Maple River originate in coarse-textured glacial till, glacial outwash sand and 
gravel, and postglacial alluvium (West Branch Maple River) and coarse-textured glacial till and 
lacustrine sand and gravel (East Branch Maple River). The Maple River catchment is composed 
almost entirely of lacustrine sand and gravel (82.1%). 
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Bedrock Geology 

Lying beneath the surficial geology is bedrock. Formations comprising the majority of bedrock within 
the Cheboygan River watershed include Traverse Group Reef, Antrim Shale, and Detroit River Group 
(Michigan Geographic Data Library 2007; Figure 4). The propensity of these rock types to contain oil 
and natural gas make the bedrock of this region economically important (see Soils and Land Use).  

Karst Topography 

The Cheboygan River watershed contains some unique Karst topography and land features. Karst 
features are formed when groundwater dissolves underlying limestone bedrock to form subterranean 
caves. When these caves collapse, sinkholes are formed on the surface (Dorr and Eschman 1970). 
There are a number of sinkhole lakes having fairly stable water levels in the Pigeon River Country 
State Forest (see Fisheries Management). Dorr and Eschman (1970) describe a sinkhole lake where 
water levels are not so constant: 

Rainy Lake, about ten miles southeast of Onaway, has had an especially interesting 
history. It apparently occupies a sinkhole depression…, the bottom drainage exit of 
which is usually plugged with sediment. On occasion, however, the “plug” is naturally 
released, allowing the lake waters to drain away underground. 

Hydrology 

The United States Geological Survey (USGS) collected and reported discharge records at nine gauge 
locations in the Cheboygan River watershed during various time periods between 1942 and 2006 
(Table 4). Seven of these locations are now discontinued, while two (Sturgeon River at Wolverine 
and Pigeon River near Vanderbilt) are currently in operation. USGS records indicate that both of 
these gauges were previously operated at different sites in close proximity to their existing locations 
before being moved in the early 1990s.  

The Sturgeon and Rainy rivers are the only reaches with data available where discharge is unaffected 
by dams. Mean annual discharge at these locations ranged from 26 cubic feet per second (cfs) in the 
Rainy River near Onaway to 216 cfs in the Sturgeon River near Wolverine, which equates to an 
annual runoff of 0.33 ft3.s-1.mi-2 and 1.13 ft3.s-1.mi-2, respectively. Mean annual discharge at other sites 
in the watershed ranged from 42 cfs in the Rainy River near Ocqueoc to 822 cfs in the Cheboygan 
River near Cheboygan (Table 5). 

The seasonal discharge pattern for all gauge locations in the watershed is typical for streams in 
Michigan’s Northern Lower Peninsula, even though seven of the nine sites are affected by dams. 
Seasonally, with few exceptions, the highest discharges occur in April and the lowest discharges in 
August (Table 4, Figure 5). High spring flows coincide with runoff from melting snow, while low 
summer flows correspond to seasonally low precipitation levels.  

Base Flow and Groundwater Inflows 

Although the groundwater delivery and recharge in the Cheboygan River watershed are the highest of 
any watershed in Michigan (Gooding 1995, Neff et al. 2005), groundwater inflows into particular 
segments vary considerably due to variation in geology (permeability) and topographical relief 
(Figure 6). Streams that flow through coarse-textured glacial deposits with high differences in 
elevation have higher groundwater inflows (Wiley et al. 1997), since these conditions are favorable 
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for down-slope transport of groundwater to the river channel. Streams with high groundwater inflows 
have higher summer base flow and cooler summer water temperatures compared to streams with low 
groundwater inflow. Because of its effects on physical habitat features including temperature, flow 
stability, and channel morphology, groundwater inflows are directly linked to the characteristics of 
biotic communities in rivers (Zorn et al. 1997, 2002).  

A measure of groundwater inflow to streams is low-flow yield, which is calculated by dividing the 
90% exceedence flow by the drainage area of the watershed. Small, coldwater streams and medium 
coldwater rivers have higher groundwater inflow, and thus higher low-flow yields, than other river 
segments in the watershed. For example, USGS gauge data indicate that the catchment of the 
Sturgeon River from the headwaters to Wolverine has a low-flow yield of 0.82 ft3.s-1.mi-2, which is 
high compared to other similar-sized catchments in Michigan (Figure 7). This segment receives high 
groundwater inflows due to extensive deposits of permeable soils (glacial outwash sand, gravel, and 
postglacial alluvium), and large variation in elevation (see Geology). Low-flow yield for the Pigeon 
River headwaters to Lansing Club Pond, the only other coldwater segment with gauge data available, 
cannot be calculated due to peaking operations of the Golden Lotus Dam (see Streamflow variability 
below). However, we infer that groundwater inflows are high in this and other similar segments 
(Table 1), including their tributaries, due to the observed July and August water temperatures 
(Table 6). 

The operation of dams within many of the coolwater segments within the watershed renders the 
USGS gauge data inappropriate for calculating low-flow yield. Low-flow yield for these segments is 
undoubtedly lower than that of the coldwater segments within the watershed, due in part to less 
permeable soil types present in segments such as the East Branch Maple, Lower Black, and 
Cheboygan rivers and the moderate to flat topography of the landscape. Modest groundwater inflow 
in portions of these segments can be inferred from the cool to cold July and August water 
temperatures observed for some tributaries (Table 6). 

Groundwater inflow for stream reaches and tributaries located within large lake segments is variable 
depending upon soil type and topography. Low-flow yield for the Rainy River near Ocqueoc (within 
the Black Lake catchment) is extremely low (0.03 ft3.s-1.mi-2) compared to other similar sized 
catchments within Michigan (Figure 8). Although this reach flows through an area of considerable 
coarse-textured glacial till, the flat topography does not provide the hydraulic head needed to drive 
significant lateral movement of groundwater to the stream channel. Due to flow regulation from 
dams, gauge data appropriate for calculating low-flow yield are unavailable for any locations within 
the Burt and Mullett lake catchments. High groundwater inflow can be inferred for some tributaries 
within lake segments such as Berry Creek, Cedar Creek, and portions of Mullett Creek. These 
tributaries flow through permeable soils with considerable changes in topography and have cold 
summer water temperatures. Conversely, groundwater inflow for tributaries that flow through less 
permeable soils and flatter topography is lower as indicated by warmer observed water temperatures. 
Examples of these tributaries include the main stem and North Branch of the Little Pigeon River 
(Table 6). 

Streamflow Variability 

Annual Streamflows 

Annual flow regime, the seasonal discharge pattern of flow over a year, strongly influences the 
abundance and composition of biotic communities in streams (Hynes 1970). For example, the stability, 
timing, and volume of stream flows influence the reproductive success of fish (Nuhfer et al. 1994; 
Strange et al. 1992; Bovee et al. 1994; Zorn and Nuhfer 2007a, b) as well as their abundance, growth, 
and survival (Coon 1987, Seelbach 1986). Streams with a stable flow regime, or uniform flow 
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throughout the year, typically have more stable channel morphology and fish assemblages compared to 
streams with variable flow regimes (Leopold et al. 1964; Poff and Allan 1995). Channel morphology in 
streams with variable flow regimes, which experience more frequent high-flow events, is less stable 
because the erosive power of a stream increases in proportion to its discharge. In Michigan, streams with 
variable flow regimes are typically runoff (rather than groundwater) driven, warm in summer, and have 
high year-to-year variability in fish reproductive success. 

We described annual flow stability at USGS gauged sites within the Cheboygan River watershed 
using the 10:90% exceedence flow ratio. The 10% exceedence flow is the discharge that is exceeded 
10% of the time (i.e., high flows) and typically occurs in conjunction with peak snowmelt runoff and 
high precipitation levels present during March and April in northern Michigan. The 90% exceedence 
flow is the discharge exceeded 90% of the time (i.e., base flows) and is representative of typical 
summer or winter low-flow conditions. Higher 10:90% exceedence ratio values indicate flashiness, or 
lower flow stability.  

The Sturgeon River from its headwaters to the USGS gauge at Wolverine has the most stable annual 
flow regime of any segment within the watershed. The 10:90% exceedence ratio at this location was 
1.8, which is lower than the ratio found in other Michigan catchments of similar size (Figure 9) and 
comparable to the average 10:90% exceedence ratio of 1.9 for all gauged sites on the Au Sable River, 
a renowned trout stream (Zorn and Sendek 2001). The stable flow regime in the headwaters of the 
Sturgeon River is due to the high ground water inflow resulting from the permeable soils and variable 
topography present in this catchment.  

Annual flow regimes at most other gauge locations within the watershed are also stable. The 10:90% 
exceedence flow ratios for sites on the Indian River, Pigeon River, Cheboygan River, and Black River 
near Tower ranged from 2.0 to 3.2 (Table 5), which are low compared to the ratio found in other 
similar-sized Michigan catchments (Figures 10-13). Permeable soils in the Pigeon River catchments, 
the buffering capacity of large lakes, and run-of-river operation of dams near the Cheboygan and 
Black river gauge locations (see Dams and Barriers) all contribute to stable annual flow regimes. 
The annual flow regime of the Black River near Cheboygan is slightly less stable than the Black 
River near Tower. The 10:90% exceedence flow ratio of 6.7 at this gauge is moderate compared to 
other catchments of similar size in Michigan (Figure 14). 

In contrast to the stable annual flow regimes at most gauge locations within the Cheboygan River 
watershed, the 10:90% exceedence flow ratio at the two Rainy River sites is very high. Although the 
data set is relatively small and dated compared to other gauges, the flow regime of the Rainy River 
near Onaway appears to be unstable, with a 10:90% exceedence flow ratio of 64.0. More recent data 
collected from the Rainy River near Ocqueoc also show an unstable annual flow regime, with a 
10:90% exceedence ratio of 33.3 (Table 5). This is high compared to other similar-sized catchments 
in Michigan (Figure 15), even those such as the River Rouge at Southfield and Lower River Rouge at 
Dearborn, which are influenced by urban development. Very low minimum flows in the Rainy River 
(Table 5) result from the flat, karst topography of the catchment (see Geology), and limit fisheries 
management potential. 

Daily streamflows 

USGS gauge data indicate that daily flow regimes are stable throughout most of the watershed. The 
exception is at the Pigeon River near Vanderbilt, where the gauge is located one mile downstream of 
Golden Lotus Dam (see Dams and Barriers). In natural systems, or impounded systems that operate 
at run-of-river flow, changes in daily discharge are usually gradual. However, dramatic changes in 
discharge occur over a very short period in impounded systems with peaking operations, where 
sudden releases of impounded water occur to meet increased power demands. This is the case in the 
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Pigeon River, where the Golden Lotus Dam at Lansing Club Pond is peaked to generate electricity for 
the Song of the Morning Ranch. 

The peaking operation of the Golden Lotus Dam causes extreme flood and drought conditions daily, 
which is stressful to aquatic organisms. Alteration in daily flow regimes creates unnatural changes in 
the hydrological function of the river with accompanying changes in erosion, sedimentation, shape of 
the channel (see Channel Morphology), and ultimately instream habitat. High flow conditions 
during the time of incubation and fry emergence negatively impact survival of eggs and young fish, 
and reduces the density of older age classes, for salmonids such as brown trout in Michigan (Nuhfer 
et al. 1994, Zorn and Nuhfer 2007a, Zorn and Nuhfer 2007b) and elsewhere (Strange et al. 1992; 
Jensen and Johnsen 1999; Spina 2001; Cattanéo et al. 2002; Lobón-Cerviá 2004). 

Zorn and Nuhfer (2007b) estimated the 50% swim-up dates for brown trout fry in several northern 
Michigan streams during a ten-year period (1995–2006) and found that the average date varied from 
mid-April to mid-May, depending upon winter severity. The time period of elevated streamflows due 
to increased runoff from spring snowmelt and seasonally high precipitation levels overlaps these 
emergence dates in Northern Michigan; thus peaking operations in the Pigeon River further 
exacerbate the problem of fluctuating stream flows during a time when young fry are already at risk 
from natural variability in discharge. For example, daily stream flows in the Pigeon River below 
Golden Lotus Dam fluctuated as much as 519% in a 24-hr time period during April 2006 (USGS 
2007). Daily flow fluctuations in the neighboring Sturgeon River, which is unaffected by dams, were 
much more gradual (Figure 16). Such extreme fluctuations undoubtedly have a negative effect on the 
habitat quality and aquatic community (particularly salmonid populations) in the Pigeon River. 

Climate 

The 115 to 120-day average growing season in the Cheboygan River watershed is short compared to 
other climate districts in the Northern Lower Peninsula (Albert et al. 1986). Since less 
evapotranspiration occurs due to the shorter growing season, more rainfall can contribute to 
streamflow. Mean annual precipitation is about 30.3 inches, but there is considerable local variation 
in climatic conditions such as snowfall, rainfall, and temperature due to the watershed’s proximity to 
the Great Lakes, large inland lakes, and variable topography (Albert et al. 1986). 

Soils and Land Use 

Soils and Sedimentation 

The water quality of a river is determined, in part, by soil types and slopes present within the 
watershed. Soil type and slope determine potential land use, infiltration rates, water-holding capacity, 
and erodibility, and are therefore directly related to the amount of non-point-source pollution (such as 
sedimentation) in the watershed (NEMCOG 2003). Soils in the Cheboygan River watershed range 
from well-drained, sandy soils to poorly-drained organic soils. Sand and loamy-sand soils are most 
common (Figure 17), and located throughout the entire watershed. Other soil types are less common 
and are distributed sporadically throughout the watershed (Figure 18). Detailed soil information is 
available from the local county Conservation District. 

Natural erosion and sedimentation are inherent to a sandy watershed such as the Cheboygan, and are 
of less concern than extreme erosion events influenced by human activity. Historic logging activities 
(see History) dramatically increased erosion, and accordingly, sedimentation rates in the watershed. 
Clear-cutting forests and transporting the logs downstream to sawmills increased erosion rates and 
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introduced tremendous amounts of sediment into river systems throughout northern Michigan. Runoff 
from cutover land increased due to reduced evapotranspiration by the remaining plant cover, 
exacerbating the problem. After the construction of hydropower dams in the watershed (see Dams 
and Barriers), peaking operations increased the discharge and erosive power of rivers and further 
destabilized raw stream banks, many of which continue to contribute sediment in some areas of the 
watershed. 

In addition to diminishing water quality, excess sediment may result in reduced areas suitable for fish 
spawning (Alexander and Hansen 1983, Alexander and Hansen 1986), less diverse fish communities 
(Alexander et al. 1995), reduction of aquatic insect abundance and diversity (Alexander and Hansen 
1986), and reduced recreational opportunities. To correct these problems, streambank erosion 
inventories have recently been conducted by local non-profit organizations, county Conservation 
Districts, and watershed councils to identify priority sites for repair by scoring them with a severity 
index based upon the size and cause of erosion. Although Best Management Practices (BMPs) such 
as stairways, seeding or planting banks, fencing, and rip-rap used to correct erosion problems are 
fairly straightforward to implement, they are costly. Costs for streambank erosion repairs at priority 
sites in the Maple and Sturgeon river catchments alone were estimated at $150,000 (Tip of the Mitt 
Watershed Council 2001).  

Present activities such as residential and commercial development, oil and gas development, and the 
accompanying road construction and maintenance contribute to increased rates of erosion and 
sedimentation. Road-stream crossings are of special concern, because they provide access and a path 
for sediment and other pollutants to enter surface waters. There are 779 road-stream crossings in the 
Cheboygan River watershed (Figure 19). Similar to streambank erosion sites, local not-for-profit 
organizations and their partners have inventoried many of these crossings to characterize their 
potential to deliver sediment to the streams and rivers of the watershed. These inventories use a 
severity ranking index based upon the soil type, steepness of approaches, impacts to habitat, and other 
conditions present at each site to help determine priority sites for repair. Again, such repairs are 
costly; for example, repair costs to install BMPs at 127 road-stream crossings inventoried in the Black 
Lake catchment were estimated at nearly six million dollars (Huron Pines RC&D 2002). 

Reducing erosion and sediment contributions from human development involves not only funding, 
but also education. Erosion and sediment control can protect aquatic resources within the watershed 
by minimizing erosion and off-site sedimentation through a practical combination of procedures, 
BMPs, and people (MDEQ 2005). Incorporation of BMPs for reducing erosion and sedimentation 
requires public education on the ecological and economic effects of sediment on streams; proper site 
planning; soil erosion prevention practices; sediment control practices; and site inspection, 
maintenance, and follow-up. Although incorporation of some BMPs may involve more upfront costs, 
they can protect a stream and save money in the long run (Zorn and Sendek 2001). Educating riparian 
owners about erosion and sedimentation is important, as many of the erosion sites will be on private 
property. 

Past and Present Land Cover 

Land cover in the Cheboygan River watershed has changed over the last 200 years. Historical land 
cover data circa 1800 (Figures 20a and 21) show the watershed was almost entirely covered by forests 
(75%) and wetlands (19%). Forests and wetlands still predominate today (68% and 18%, 
respectively), although some of the land has been converted to agriculture or urban development 
(Figures 20b and 22). This loss of forest and wetland is less severe than in other watersheds within 
the region. For example, in the neighboring Thunder Bay River watershed, wetlands comprised 34% 
of the watershed in 1800, but decreased to 18% by 1983, a 47% net loss (Cwalinski et al. 2006). 
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The distribution of current land cover types across the Cheboygan River watershed is similar to 
historical patterns. The majority of the watershed is forested, with wetland scattered throughout. 
Agriculture is also scattered throughout the entire watershed, and is most common in the Maple 
River, lower Cheboygan River, and Mullett Lake catchments as well as the headwaters of the 
Sturgeon and Pigeon rivers (Figure 22). 

Land Use 

Slightly more than 63% of the Cheboygan River watershed is under private ownership. The 
remaining public land is within state forest (94.1%), followed by general state ownership (5.7%) and 
state parks and hatcheries (less than 1% each, Michigan Geographic Data Library 2007). The largest 
parcel of public land is the Pigeon River Country State Forest, which comprise 180 square miles of 
southeastern Cheboygan, northeastern Otsego, and northwestern Montmorency counties. 

Even though urban or developed land comprises less than 2% of the watershed (Figure 20b), it can 
affect aquatic resources in many ways. Hay-Chmielewski et al. (1995) noted: 

Landscape development for urban use also has dramatic effects on the aquatic 
environment (Leopold 1968; Booth 1991; Toffaleti and Bobrin 1991). Development 
noticeably increases the percentage of impervious land area, resulting in more water 
reaching the stream channel more quickly as surface runoff. Urban and higher-density 
suburban areas typically have 50-100% and 25-45% impervious surface areas, 
respectively (Toffaleti and Bobrin 1991). Impervious surfaces include pavement (roads 
and parking lots) and roofs of buildings. These have runoff coefficients 6-14 times 
greater than for undisturbed land (Toffaleti and Bobrin 1991). Engineered storm water 
runoff systems also speed surface runoff. Increased runoff causes greater peak flows, 
harmful to reproduction and survival of many aquatic organisms, more erosion, 
decreased groundwater recharge and thus base flow, increased summer temperatures, and 
decreased available habitat (Leopold 1968; Booth 1991). Development that brings the 
construction of wells reduces groundwater table levels and stream summer base flows, 
with a resulting increase in water temperature and decrease in available stream habitat. 
Following use, most of this water returns to the system as heated surface water, causing 
increased and more variable water temperatures. 

Although the majority of the Cheboygan River watershed is currently forested, residential growth and 
development is expected to increase (Michigan Society of Planning Officials 1995). For example, the 
populations of Montmorency and Otsego counties are projected to grow by more than one-third 
between 2005 and 2020 (Michigan Information Center 1996). This population increase is of concern 
because the headwaters of the Sturgeon, Pigeon, and Black rivers are located within these two 
counties. The overall health of a river system is often dependent upon its headwater stream network, 
which plays a critical role in sediment and nutrient control as well as the hydrologic and biological 
processes that supply water and food for aquatic organisms. Residential or commercial development 
within the watershed that is concentrated in close proximity to surface waters, particularly in 
headwater areas, may stress aquatic systems. 

Increased residential development is not solely attributable to an increase in the number of full-time 
residents within the watershed. The six counties within the Cheboygan River watershed (see 
Geography) are also popular locations for second homes, including summer residences and cottages, 
due to the natural resources and abundant recreational opportunities that are present. The number of 
second homes is expected to increase at least 41% in these counties between 1990 and 2020 
(Michigan Society of Planning Officials 1995). 
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Agricultural land use also can alter the quality of aquatic resources. Intensive farming practices such 
as heavy applications of fertilizers, pesticides, and herbicides; high densities of livestock in pastures; 
and stream channelization and wetlands drainage to expand agricultural acreage intensify the 
degradation of aquatic communities (Wang et al. 1997). Although the total area of agricultural 
development within the Cheboygan River watershed is small (6%, Figure 20b), efforts to reduce 
nutrient inputs, sedimentation, and runoff from agricultural practices through education and the use of 
BMPs, particularly in headwater and tributary reaches, will help protect these sensitive areas.  

Oil and Gas Development 

Oil and gas development can have adverse effects within a watershed. The disturbance of soils from 
road construction, clearing well pads, and drilling and laying subsurface pipelines contributes to 
increased runoff and sedimentation. Illegal use of pipeline right-of-ways and access roads by all-
terrain vehicles further exacerbates this problem. Pollution from spills of drilling fluids and cuttings, 
equipment lubricant, and deteriorating flow lines also threaten aquatic resources, including 
groundwater. In addition to these environmental concerns, noise pollution from facilities such as 
compression stations detracts from a peaceful outdoor experience for recreationists. 

Recent efforts to minimize the adverse effects of oil and gas development have met with some 
success (Zorn and Sendek 2001): 

Improved techniques have been developed for drilling and laying subsurface pipelines. 
Replanting work areas has reduced sedimentation, but work is needed to ensure that 
disturbed soils are quickly re-vegetated. Problems with excess noise from facilities have 
been addressed with varying degrees of success. Density of future [Antrim] wells is 
limited to one well per 80 acres. Increased spacing of wells and use of angular drilling 
techniques would reduce the density of well pads and resulting sedimentation. 
Regulations have been passed that require on-site containment of accidental spills. Most 
spills from the past (20-40 years ago) have been, or are nearly, cleaned up. 

There are currently 2,980 oil and gas wells within the Cheboygan River watershed (Figure 23), many 
of which are in the Antrim formation. The oil and gas deposits in the Cheboygan River watershed are 
near full development. Development is most intense and nearing capacity in the southern portion of 
the watershed near the headwaters of the Sturgeon, Pigeon, and Black rivers in southern Cheboygan 
and northern Otsego and Montmorency counties. Development is much less intense in the northern 
portion of the watershed, where the Antrim formation disappears and seismic information from 
Niagaran exploration has ruled out drilling further exploratory wells (Figure 4). Very little future 
development is likely to occur in this area (A. Sullivan, MDEQ Office of the Geological Survey, 
personal communication). 

New technologies have allowed increased development of natural gas deposits in a deeper geological 
formation in Michigan, the Utica/Collingwood formation. The spacing for wells drilled into this 
formation are still under development. The Michigan Department of Environmental Quality (MDEQ) 
is currently collecting data from exploratory wells being drilled into the formation to determine that 
spacing which is the most environmentally efficient yet still effective in not causing waste of the 
resource. Public concerns regarding drilling for these deposits have primarily centered around the use 
of hydraulic fracturing, or “fracking.” Fracking is “a process used to extract natural gas by 
pressurizing underground wells with water and sand and chemicals to break up formations and 
maximize well production” (MDEQ 2011). Depending on the horizontal length of the borehole, three 
to six million gallons of water are used to “frack” a horizontal well drilled in the Utica/Collingwood 
formation. MDEQ is implementing new regulations to address public concerns regarding water 
withdrawal and the reporting of chemicals used in the fracking process.  
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Channel Morphology 

Channel Gradient 

Gradient is the general slope, or change in vertical elevation, of a river’s channel (usually in feet per 
mile). The gradient of a river is directly related to its habitat features; accordingly, the biological 
community that is present is directly related to gradient. Zorn and Sendek (2001) summarize the 
importance of gradient to the hydrological and biological function of a river: 

River gradient, together with flow volume, is one of the main controlling influences on 
the structure of river habitat. Steeper gradients allow faster water flows with 
accompanying changes in depth, width, channel meandering, and sediment transport 
(Knighton 1984). In the glaciated Midwest, high stream gradients often occur where 
streams cut through end moraine deposits. When the deposits are coarse-textured (e.g., 
sands or gravels) and elevation changes are large, stream channels receive high inflows 
of groundwater (Wiley and Seelbach 1997). In this way, stream gradient is related to 
other important variables such as stream temperature, current velocity, bottom substrate, 
and flow stability, and is especially important to coldwater fishes (Zorn et al. 1997). 
Gradient has also been used to describe habitat requirements of cool- and warmwater fish 
species including smallmouth bass (Trautman 1942; Edwards et al. 1983), largemouth 
bass (Stuber et al. 1982), northern pike (Inskip 1982), white sucker (Twomey et al. 
1984), black crappie (Edwards et al. 1982), blacknose dace (Trial et al. 1983), and creek 
chub (McMahon 1982). 

In general, gradient decreases in a downstream direction with a commensurate increase in stream flow 
and corresponding decrease in sediment size (Rosgen 1996). However, as the landscape within a river’s 
watershed changes from its headwaters to its mouth, some portions of the river drop more rapidly than 
others. These changes in gradient create a diversity of habitat types for fish and other aquatic life. 
Typical channel patterns in relation to gradient for Michigan are shown below (G. Whelan, MDNR 
Fisheries Division, unpublished data): 

Gradient class Value (ft/mi) Channel characteristics 

Low 0–2.9 Mostly run habitat with low hydraulic diversity 
Medium 3–4.9 Some riffles with modest hydraulic diversity 
High 5–9.9 Riffle-pool sequences with good hydraulic diversity 
Very high 10–69.9 Well-established regular riffle-pool sequences with excellent 

hydraulic diversity 
 70–149.9 Chute and pool habitats with only fair hydraulic diversity 
 >150 Falls and rapids with poor hydraulic diversity 
 
Hydraulic diversity refers to the variety of water velocities and depths found in a river. The best 
habitat offers high hydraulic diversity with a wide array of depths and velocities (e.g., pools, riffles, 
and runs) to support the various life stages of different species (Zorn and Sendek 2001). Fish and 
other life are typically most diverse and productive in those parts of a river with gradient between 10 
and 69.9 feet per mile (G. Whelan, MDNR Fisheries Division, unpublished data). Such gradients are 
rare in most areas of Michigan because of the low relief of the landscape and because these areas 
were typically where dams were constructed. In the high-relief landscape of the Cheboygan River 
watershed, however, very high gradient reaches are fairly common. 

Gradient in the Cheboygan River watershed was estimated using a geographic information system (GIS) 
and methods used by Brenden et al. (2006). The spatial data layers used included a digital elevation 
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model (DEM) and the National Hydrography Dataset for streams (USGS 2000). Gradient was calculated 
using elevation in meters from the DEM of the upstream and downstream nodes of each stream reach in 
the NHD layer. This method produces a conservative estimate of gradient, and was the most efficient 
technique for calculating gradient across a watershed. The results are not intended for detecting fine-
scale changes, as they depend upon the location of the beginning and ending nodes for each stream reach 
and the elevation where each node was located. For example, an impoundment may cover some higher 
gradient reaches of river that may not be accurately depicted using this methodology. Rather, the results 
are intended for broad-scale use and interpretation of gradient. 

Only about 18% of the nearly 842 miles of stream and river channel in the entire Cheboygan River 
watershed are classified as low gradient when both tributaries and main stem river segments are 
considered (Table 7). Slightly less than 5% of the watershed is moderate gradient, while about 16% is 
high gradient. The majority of the watershed, over 62%, is classified as very high gradient (including 
chutes, pools, falls, and rapids), which is not surprising given the high relief of the landscape. 
However, the inclusion of small headwater streams in the GIS model may overestimate the amount of 
channel in the very high gradient classes. Nevertheless, many of the major tributaries in the 
Cheboygan River watershed are predominantly high-gradient or steeper (Figures 24-28). In fact, 
Gooding (1995) noted that the watershed contains some of the highest gradient in the Lower 
Peninsula. Such reaches generally receive higher groundwater inflow, have good to excellent 
hydraulic diversity, are colder, and are more likely to support coldwater fish assemblages than low to 
moderate gradient reaches within the basin. 

The gradient within specific segments varies due to local topology and the position of different 
segments within the landscape. For example, beginning in the Maple River subwatershed the 16-mile 
long segment of the West Branch Maple River from its headwaters to Maple River Dam is nearly 
60% low gradient, while the remainder is high gradient. The greatest hydraulic diversity in this reach 
occurs downstream of the segment’s origin in the Pleasantview Swamp where the river accrues 
groundwater as it flows downstream and ends with high gradient, high groundwater, and cold 
temperatures. Conversely, almost three-quarters of the 6.2-mile reach of the East Branch Maple River 
from its headwaters at Douglas Lake down to the Maple River Dam is very high gradient with less 
low-gradient habitat (low-gradient habitat is found primarily between Douglas Lake and the 
confluence of Van Creek). The East Branch Maple River is similar to the West Branch in that it starts 
as low gradient (in this case as a lake outlet) with little groundwater and warm temperatures, but also 
ends with high gradient, high groundwater input, and cold temperatures (Table 6). Moving further 
downstream, the 6.8-mile long segment of the main stem Maple River from the dam at Lake Kathleen 
to its mouth at Burt Lake is classified as over 50% high gradient, with the remainder of this segment 
classified as either medium or very high gradient (Table 8). The combination of high gradient and 
moderate groundwater inflows throughout this reach create high-quality coldwater habitat.  

Moving east to the Sturgeon River and Burt Lake segments, the gradient in 24.6 river miles of the 
main stem Sturgeon River from its headwaters to the confluence with the West Branch Sturgeon 
River, as well as 14.1 miles from the West Branch Sturgeon River to Burt Lake, is considerable. More 
than 90% of both reaches are high or very high gradient. The riffle-pool sequences that are 
characteristic of this high-gradient habitat create good to excellent hydraulic diversity, which in 
combination with the high groundwater inflows contribute to exceptional coldwater habitat in these 
segments. Excellent hydraulic diversity and high-quality coldwater habitat are also present in the 
West Branch Sturgeon River, where more than 95% of the segment’s 17.8 miles are very high 
gradient (the only low gradient portion of this reach occurs in the vicinity of Hoffman Lake in 
Charlevoix County). Besides the Sturgeon River, the most notable tributary within the Burt Lake 
segment is the Crooked River. This 5.2 mile-long section of the Inland Waterway is low-gradient 
habitat that is dredged by the U.S. Army Corp of Engineers to support navigation and, therefore, has 
little hydraulic diversity (Table 8).  



21 

Further east in the Pigeon River and Mullet Lake segments, the mainstem Pigeon River flows for 14.3 
miles from its headwaters to Golden Lotus Dam and another 15.4 miles from Golden Lotus Dam to 
the confluence of the Little Pigeon River. Due to the considerable relief of the landscape, the majority 
of both segments flow through a channel classified as either high or very high gradient with 
substantial groundwater inflows and good to excellent hydraulic diversity (although a small amount 
of this reach near Lansing Club Pond is classified as low gradient). Moving downstream, nearly two-
thirds of the Pigeon River from its confluence with the Little Pigeon River to its mouth at Mullett 
Lake has a channel classified as very high gradient. The remainder of this 14.5-mile segment is low 
gradient, which occurs due to the decreasing relief of the landscape as the river approaches the 
“spreads” at Mullett Lake. Coldwater habitat is available in the upper portions of the segment but 
becomes less abundant as gradient and groundwater inflow decline in the lower portion of the river. 
The other major tributary in the Mullet Lake subwatershed, the 4 mile-long Indian River, is dredged 
by the U.S. Army Corp of Engineers to support navigation within the Inland Waterway. The Indian 
River drops less than one foot over its length and the entire river is classified as 100% low gradient 
with little hydraulic diversity (Table 8).  

In the upper Black River more than 70% of the two upstream-most main stem reaches (the 28-mile 
long stretch of the Black River from its headwaters to Clark Bridge Road, and the 19-mile segment 
from Clark Bridge Road to Kleber Dam) have high or very high gradient. Groundwater inflows are 
high throughout most of these two segments (but not as substantial as the Sturgeon or Pigeon rivers) 
and create good hydraulic diversity and abundant coldwater habitat. The exception is the lower 
portion of the segment from Clark Bridge Road to Kleber Dam, where groundwater inflows decrease 
and cause in an increase in water temperature and coolwater habitat. Gradient decreases downstream, 
where nearly 90% of the 9.5-mile segment of the main stem Black River between Kleber Dam and 
Black Lake is composed of medium gradient (Table 8). Groundwater inflow throughout this entire 
segment is low, creating mostly coolwater habitat with modest hydraulic diversity. 

The gradient of the two major tributaries in the upper Black River are somewhat different. The 20 
mile-long East Branch Black River segment is classified as high or very high gradient. Groundwater 
inflows in the East Branch Black River are substantial and contribute to good coldwater habitat with 
good to excellent hydraulic diversity. In contrast, the gradient of Canada Creek is more variable. Less 
than 5% of this 20.4-mile segment is low gradient, while 80% of the segment is composed of medium 
and high gradient. The remaining portion of Canada Creek has very high gradient (Table 8). 
Groundwater inflows increase from upstream to downstream and are not as significant as the East 
Branch Black River, creating cool- to cold-water habitat with modest to good hydraulic diversity. 

The most notable tributary within the lower Black River watershed (beginning in the Black Lake 
segment) is the Rainy River. More than 80% of the Rainy River is classified as high or very high 
gradient. However, groundwater inflows are very low due to the local karst geology. Thus, the Rainy 
River has little fishery management potential. Gradient in the Lower Black River from Black Lake to 
its mouth at the Cheboygan River is mostly low to moderate gradient (Table 8). There is one very 
high gradient reach located about two miles downstream from Black Lake, which extends 
downstream to the area currently impounded by Alverno Dam. Due to the proximity of Black Lake 
and the local geology, warmwater habitat with low to moderate hydraulic diversity is common 
throughout the 11-mile segment. 

In the most downstream portion of the Cheboygan River watershed, the majority of the Cheboygan 
River from its outlet at Mullett Lake to the mouth at Lake Huron is classified as low gradient, 
although some moderate gradient exists (Table 8). The surrounding low-relief landscape in this 
segment combined with the influence of large lakes, overall watershed size, and dredging create 
warmwater habitat with low to modest hydraulic diversity. 
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Channel Cross Sections 

Channel cross sections vary as a function of annual flow regime, sediment bedload, size and type of 
bed material (substrate), and bank materials (Rosgen 1996). Since the width of a stream channel can 
be influenced and modified by a number of factors such as direct disturbance (i.e., dredging or 
channelization) or changes within the watershed (deforestation, poor agricultural land practices, 
construction of road-stream crossings, etc.), channel cross sections can be used to monitor the quality 
of fish habitat. 

Changes in width, or deviation from an expected value, often indicate disturbance or change to a river. 
For example, dredging, channelization, and bridge construction may artificially deepen a river by 
creating an overly narrow channel. Sedimentation from eroding streambanks, poor road-stream 
crossings, and deforestation can fill a channel, causing it to become overly wide in order to accomodate 
the volume of water being transported. Some changes in width occur because of characteristics inherent 
to the channel, such as bank or bed materials that are naturally resistant to erosion, while others occur 
due to human-made materials added to streambanks to provide extra stabilization. Monitoring stream 
width can identify where changes are occurring, or have occurred in the past. 

We evaluated channel characteristics by comparing the average width of rivers within the watershed 
to that of similar-sized rivers using equations developed by Leopold and Maddock (1953) and 
Leopold and Wolman (1957). Channel widths within the Cheboygan River watershed were measured 
by the MDNR and the USGS while measuring stream discharge. Representative cross sections were 
measured when possible; every effort was made to ensure that measurements taken near road 
crossings were completed in a manner to avoid the constriction in flow caused by bridges or culverts. 

Channel cross section and discharge were measured at 20 locations within the Cheboygan River 
watershed (Table 9) during low-flow periods between 2001 and 2007. We calculated expected cross-
sectional width (ft) from measured discharge (cubic feet per second; CFS or ft3/s) with the following 
equation: 

Log (Width) = 0.741436 + 0.498473 * Log (mean daily discharge). 

We used actual (measured) discharge rather than mean daily discharge data at many of the sites 
because long-term data were not available. Some caution is advised when interpreting such single-
point measurements because they do not incorporate the natural variability inherent to river channels. 

Three-quarters of the measured channel widths in the watershed were within the expected range, 
while the remaining channel widths were narrower than expected. This result is not surprising given 
the abundance of stable-flow streams in the watershed. Comparisons of observed and expected widths 
for each segment are discussed below. 

West Branch Maple River—Headwaters to Maple River Dam 

One channel cross section was measured within the West Branch Maple River. Width at the site 200 
ft upstream of Robinson Road was within the expected range at the estimated discharge (Table 9). 
This particular stretch of the river segment flows through a tag alder riparian zone with stable banks 
and a predominantly sand substrate.  
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East Branch Maple River—Headwaters to Maple River Dam 

Width at the only cross-sectional measurement in the East Branch Maple River was well within the 
expected range (Table 9). The riparian zone at this site, 400 ft downstream of C64 (Mills Road), is 
primarily small deciduous forest, which in combination with the stable banks contributes to a stable 
channel. 

Maple River—Maple River Dam to Burt Lake 

Channel cross section data were available for one site in the Maple River located approximately 1,100 
ft below the dam at Lake Kathleen. The measured width at this location was slightly narrower than 
expected (Table 9), which is not surprising given the proximity of the dam. The dam constricts flow 
and contributes to the narrow channel, which is protected from further destabilization by the 
vegetated banks in the forested riparian zone and the abundant gravel substrate. 

Sturgeon River—Headwaters to confluence with West Branch Sturgeon River 

One channel cross section was measured in this segment of the Sturgeon River in 2005. Width in a 
1,000 ft stretch of river downstream of the ATV/snowmobile bridge near Trowbridge Road was 
narrower than expected given the estimated discharge (Table 9). Numerous bridges occur in this 
particular reach, including the all-terrain vehicle (ATV) / snowmobile bridge, Trowbridge Road, and 
I-75. The bridges constrict flow, which narrows the channel. Excessive downcutting (deepening) of 
the channel is prevented by the firm cobble and gravel substrate. 

Sturgeon River—Confluence with West Branch Sturgeon River to Burt Lake 

The USGS collects cross-sectional width measurements at the gauging station located in Wolverine, 
just below the confluence of the West Branch Sturgeon River and towards the upstream end of the 
catchment for this segment. The width of the river at this location is well within the expected range of 
values for the given discharge (Table 9). 

West Branch Sturgeon River 

Width at the only cross-sectional measurement in the West Branch Sturgeon River was within the 
expected range of values. The proximity of the bridge at Old 27 Highway, which is located midway 
through the sampling station where discharge was measured, may explain why the measured value 
was on the narrow end of the expected range (Table 9). The vegetated riparian zone, stable banks, and 
firm substrates present at this location help to stabilize the channel. 

Burt Lake 

Channel cross section data were available for one stream within the Burt Lake segment, the West 
Branch Minnehaha Creek. The width of the stream 150’ downstream of Berger Road was within the 
expected range of values (Table 9).  

Pigeon River—Headwaters to Golden Lotus Dam 

No cross-sectional data were available for the segment of the Pigeon River from its headwaters to 
Golden Lotus Dam. We assume that the width of the river in this reach is within the expected values 
due to the stable flows, forested riparian corridor, and infrequent road-stream crossings. The 
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exception is the impounded reach of the river above the dam itself, which would cause the river 
(impoundment) to be wider than expected. 

Pigeon River—Golden Lotus Dam to confluence with Little Pigeon River 

Width was measured at three locations in this segment of the Pigeon River. Two sites were in the 
main stem river; the first at the USGS gauge station at Sturgeon Valley Road near Vanderbilt, 1 mile 
below Lansing Club Pond and at the upstream end of the catchment for this reach. The second 
location was at Elk Hill Campground, located approximately 3.5 miles further downstream. A third 
site was located in the Little Pigeon River upstream of Burls Road. 

At the USGS gauge near Vanderbilt, the width of the channel was within the expected range of values 
for the given discharge. However, width at the Elk Hill Campground was narrower than expected 
(Table 9). The peaking operation of Golden Lotus Dam (see Dams and Barriers) causes stream flow 
(and accordingly, expected width) to vary widely within this reach, depending upon when discharge 
measurements are observed. Thus, actual width measurements likely fall above and below the expected 
range of values throughout the day as the water from Lansing Club Pond is released or held by the dam. 
These abrupt changes in flow create a disturbance that is devastating to the stream channel and aquatic 
community, as excessive flows can erode stream banks and increase sedimentation while extremely low 
flows can leave important spawning and nursery habitat high and dry. 

Width at the Burls Road station was within the expected range of values (Table 9). The heavily 
forested riparian corridor, stable banks, and abundant woody habitat contribute to a stable channel at 
this site.  

Pigeon River—Confluence with Little Pigeon River to Mullett Lake 

Data are available for two sites within the segment from the confluence of the Little Pigeon River to 
Mullett Lake: at the discontinued USGS gauge station at Afton, and within the Agnes Andreae Nature 
Preserve, north of M-68 and directly east of Indian River. Measured cross-sectional width was within 
the expected range of values at Afton, but was slightly narrower than expected (Table 9) further 
downstream at the nature preserve where the local topography confines the channel. Coarse bed 
materials composed of mostly small and large cobble prevent excessive downcutting at this site.  

Mullett Lake 

No cross-sectional data were available for any of the small tributaries in the Mullett Lake segment. 
We assume that width of coldwater tributaries to Mullett Lake (such as the upper reaches of Mullett 
Creek) are within the expected range due to stable flows created by groundwater inflows. Other 
tributaries that do not receive substantial groundwater inflows may deviate from expected widths due 
to their flashy nature. 

Black River—Headwaters to Clark Bridge Road 

Channel cross sections were measured in three locations of the headwaters segment of the Black 
River upstream of Clark Bridge Road. The first site is referred to as the “springs area” and is located 
midway through the segment off of Black River Road. The second site was located off of Sids Drive 
in the former Blue Lakes Club, and the third was downstream of the Main River Bridge on Blue 
Lakes Road. The width at each site was within the expected range of values for the observed 
discharge (Table 9). The forested riparian zone and groundwater inflows in this segment contribute to 
a stable channel. 
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East Branch Black River 

One channel cross section was measured in the East Branch Black River in 2007. Width in a reach 
located 1,400 ft downstream of the old railroad grade crossing near Huff Road was within the range 
expected (Table 9). Similar to other coldwater segments, high groundwater inflow, a forested riparian 
zone, stable banks, and few road-stream crossings lead to a stable channel. 

Black River—Clark Bridge Road to Kleber Dam 

Cross section data were not available for the segment of the Black River from Clark Bridge Road to 
Kleber Dam. Due to the heavily forested riparian zone (particularly in the upper reaches of this 
segment) we assume that the channel is relatively stable upstream of the influence of Tower and 
Kleber ponds. 

Black River—Kleber Dam to Black Lake 

The USGS collected cross-sectional width measurements at a gauge station located near Tower, just 
below Kleber Dam. The width of the river at this location was narrower than expected (Table 9). This is 
not surprising given the proximity of the dam, which constricts flow and contributes to the narrow 
channel. 

Canada Creek 

Three cross sections were measured in Canada Creek within the boundaries of the Canada Creek 
Ranch. Width at each location (Geodetic Road, Doty Trail, and Wilson Bridge) was within the 
expected range of values (Table 9). 

Black Lake 

No cross-sectional data were available for any of the notable tributaries in the Black Lake segment. 
We assume that width of tributaries within this segment, such as the Rainy River, may deviate from 
expected because of their flashy nature, a product of the local geology and landscape. 

Black River—Lower Black River 

Channel cross sections were not available for the Lower Black River. Due to flow regulation from 
Alverno Dam, width likely deviates from expected values. 

Cheboygan River 

There were no cross section data available for the main stem Cheboygan River. Given the operation 
of a large dam and lock system in the lower portion of this segment, and the dredging activities that 
occur to ensure navigability of the Inland Waterway, we assume that actual width probably is 
narrower than expected. 

We did not directly calculate hydraulic diversity of stream channels in the Cheboygan River 
watershed because data available for analysis were all collected from sites where discharge was 
estimated. Stream cross sections used to estimate discharge were selected because they had more 
laminar (smooth) flow than other cross sections in the same reach. Such cross sections are very likely 
to have less hydraulic diversity than randomly selected cross sections and therefore are not 
appropriate for calculating hydraulic diversity. 
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Dams and Barriers 

There are more than 2,500 dams in Michigan, over 300 of which are located on main stem rivers. 
Dams were built for a number of different reasons, including log transportation (see History), milling 
operations, hydroelectric generation, recreation, flood control, navigation, for irrigation or domestic 
water supply, or to hold mine tailings. State and federally-owned dams in Michigan provide water 
control for waterfowl and fisheries management.  

Cwalinski et al. (2006) discuss issues associated with aging and deteriorating structures: 

The majority of dams in Michigan were built decades ago and many have deteriorated due 
to age, erosion, poor maintenance, flood damage, and poor designs (S. Hanshue, personal 
communication). Dams in disrepair that are not removed are at a significant risk of failure, 
particularly during high flow events. Hydropower dams that are no longer economical to 
operate for power generation are often sold to local government or community 
organizations interested in protecting the recreational uses or park lands associated with the 
impoundment. These dams are often taken on without adequate funding budgeted for 
structure maintenance. Maintenance and licensure can be costly. Many dams are eventually 
abandoned since local governments and community organizations are not financially 
prepared for the long-term costs associated with dam ownership. 

Dams act as a barrier, disrupting natural flows, and preventing fish passage and movement of other 
biota. Structures other than dams can act as barriers as well, including undersized or poorly placed 
culverts at road-stream crossings. Some barriers are intentionally placed in rivers to preclude 
undesirable fish species from a reach of river; sea lamprey barriers, for instance, have become critical 
in the control of this invasive species. 

There are 48 dams in the Cheboygan River watershed (Table 10, Figure 29). Of the 48 dams in the 
Cheboygan watershed, 33% are in the Black River drainage (3 dams on the main stem Black); 22% 
are in the Pigeon River drainage (one dam on the main stem); and 21% are in the Sturgeon River 
drainage (none on the main stem). Other major dams in the system include a dam on the main stem 
Maple River. The remaining dams are on various tributary streams. Twenty-six dams (54%) have a 
head of less than 6 feet, including small impoundments lacking head information; 10 have a head of 
6-10 feet; 9 have a head of 11-20 feet; and 3 dams have a head of greater than 20 feet. Most of these 
dams do not have a large storage capacity for water: 30 dams (62.5%) have a water storage capacity 
of less than 100 acre-feet; 7 have a storage capacity of 100-999 acre-feet; and 11 can store over 1,000 
acre-feet of water. 

Dams in the Cheboygan River watershed are of varying age. All of the hydropower dams (Tower, 
Kleber, Alverno, Cheboygan, and Golden Lotus) were built between 1904 and 1955. Most of the dams 
built for recreational purposes were constructed since 1950, including a private dam built as recently as 
2000 in the Black River watershed. Four dams in the watershed have a high or significant hazard rating. 
High hazard dams could cause loss of life (MDEQ-LWMD, unpublished data). The Golden Lotus Dam 
on the Pigeon River failed in 1984, releasing a pulse of sediment and water downstream (Franz 1985, 
Kelley v. Golden Lotus 1984, Fisheries Division files). This failure resulted in a substantial fish kill 
(Alexander and Ryckman 1986). An even larger fish kill occurred in conjunction with a significant 
release of sediment from the Golden Lotus Dam in 2008 (Nuhfer et al. 2009a). On April 5, 2010, an 
interim order was entered with the 46th Circuit Court calling for removal of the Golden Lotus Dam after 
a plan for dam removal is developed and monitoring is conducted.  

In the Cheboygan River watershed, the State of Michigan regulates 16 dams that impound five or 
more acres and have a dam height of greater than six feet (J. Pawloski, MDEQ, personal 
communication). Legal lake levels have been established on two lakes in the watershed (see Special 
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Jurisdictions). The Federal Energy Regulatory Commission, with assistance from the State of 
Michigan, regulates four dams: Cheboygan Dam, Alverno Dam, Tower Dam, and Kleber Dam.  

Effects of Dams on Ecosystems 

Dams have the potential to alter hydrological, geological, and biological processes of a watershed. 
Dams can alter hydraulic characteristics such as width, depth, and velocity; affect temperature and 
dissolved oxygen; alter sediment and nutrient transport dynamics; and result in habitat alteration and 
fragmentation (Cushman 1985, Brooks et al. 1991, Burroughs 2007, Godby 2000, Lessard 2001, 
Woldt 1998).  

Temperature/Dissolved Oxygen 

Dams have a major influence on water temperatures. Depending on the location of the outflow 
mechanism and the degree of stratification in the impoundment, the downstream effect can be either 
warming or cooling. If the reservoir is deep enough, it will stratify like a natural lake, resulting in a 
warmer epilimnion (top layer) and a colder hypolimnion (bottom layer). Top-draw dams will 
generally result in warmer downstream water temperatures during summer months, while bottom-
draw dams will generally result in cooler downstream water temperatures during summer months if 
the impoundment stratifies (Cushman 1985, Petts 1984, Woldt 1998).  

Lessard (2001) reports that even small dams can increase downstream temperatures by more than 9°F. 
A significant impact of warm water discharge is that it elevates temperatures around the clock. In 
free-flowing rivers, water temperatures typically fall at night as the ambient temperature decreases. 
Below top-draw impoundments, however, there is little cooling at night, so no thermal relief is 
provided to downstream biota (Woldt 1998). 

In the Cheboygan River watershed, dams can affect downstream water temperatures. The Maple 
River Dam warms the water 4-5°F, based on mean July water temperatures. Tower and Kleber Dams 
on the Black River have a thermal effect, enough to change the river from a cold-transitional stream 
above Tower Pond to a warm-transitional stream below Kleber. This thermal effect is magnified in 
warm summers. While this longitudinal warming of river systems is natural, the presence of the two 
dams accelerates that warming trend. 

Another dam that changes stream temperatures is Golden Lotus Dam on the Pigeon River. In 2005, 
the reach of river that included the impoundment warmed 0.49°F per river mile, compared with an 
increase of 0.18 to 0.26°F per river mile in unimpounded reaches of the Pigeon River (MDNR 
Fisheries Division, unpublished data). 

Flow/Substrate 

Dams significantly alter a river’s flow upstream and downstream of the barrier. Dams are usually 
placed in high-gradient areas to capture the potential energy of the elevation change. Upstream of the 
dam, the water is obviously slowed, and turns a previously lotic, or flowing, system, into a lentic, or 
standing water, system. When water is slowed at a dam, it also drops most of the sediment that it has 
carried. In this manner, the impoundment acts a giant sediment trap, capturing the silts and sands that 
are deposited. Alverno Dam on the lower Black River is an example of a dam that impounds a 
previously high-gradient reach of river. Downstream of the dam, the changes to substrate can vary, 
depending upon the flow regime. The artificial fluctuation of flows can create highly unstable habitat 
(Bain et al. 1988).  
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Dams that operate in a peaking mode are typically hydropower dams, and operate by holding water 
back (ponding) when energy demand is lower, and discharging high volumes of water (peaking) 
when energy demand is higher. Changes in streamflow result in changes to water depth and velocity, 
as well as a change in the overall aquatic habitat available to fish (Bain et al. 1988). These changes 
can either flush finer substrate (and incubating fish eggs and fry) downstream, or dewater productive 
riffle areas within a stream. 

Golden Lotus Dam, located on the main stem Pigeon River, is an example of a hydropower dam 
operating under a peaking mode. As discussed in the Hydrology Section of this report, monthly and 
seasonal flows in the Pigeon River are not inconsistent with other rivers of similar size. The unnatural 
flow regime becomes obvious, however, when actual flows are examined over a shorter time period. 
In the Pigeon River below Golden Lotus Dam, regular flow fluctuations are characteristic of a stream 
below a peaking dam (Figure 30, USGS unpublished data). Flow changes of 100–300% over intervals 
of just 6 to 12 hours are common, while flow increases of 300–480% and flow decreases of 70–90% 
over a 6 to 12 hour time period also occur. August 2005 saw even larger fluctuations downstream of 
Golden Lotus Dam: flow increased 1,100% in a day, then dropped 90% in 12 hours (Figure 31, 
USGS unpublished data). The nearby, unimpounded Sturgeon River increased only 290% and then 
dropped 3% over the same time period. The extreme fluctuations in discharge at this dam were also 
experienced in May 2006, when flows dropped from a peak of about 145 cfs to a low of less than 21 
cfs in a six-hour time period (Figure 32, USGS unpublished data). Extreme daily flow variation of 
100% downstream of Golden Lotus Dam occurs about 25% of the time whereas similar variation in 
daily flow occurs only about once every 2 years in the adjacent unregulated Sturgeon River. 

A quote form Nuhfer et al. (2009b) summarizes the contrast in flow variation for these neighboring 
streams: 

MDNR’s analysis of flow data collected from October 1989 through September 2007 
showed that in the Pigeon River daily flow varied by over 100% about 24% of the time, 
or 1,388 out of 5,818 days. In the adjacent Sturgeon River, daily flow varied over 100% 
on only 9 days out of 5,812 days of flow records (0.15% of days). The contrast in daily 
flow variation between the two rivers was even more striking when MDNR examined 
how much higher daily maximum flows were than daily minimum flows. From October 
1989 through September 2007 daily maximum flows in the Pigeon River averaged 2.2 
times higher than daily minimum flows and in one instance daily maximum flow was 
17.8 times higher than minimum flow. By contrast, in the Sturgeon River daily maximum 
flow averaged only 1.1 times higher than daily minimum flows and the most extreme 
difference was only 4.0 times higher than daily minimum flow during the same 18-year 
period from 1989 to 2007. On June 23, 2008 the daily maximum discharge of 170.7 cfs 
in the Pigeon River was 23.4 times higher than the daily minimum flow of 7.3 cfs. In the 
Sturgeon River, the maximum discharge of 225.4 cfs on June 23, 2008 was only 1.16 
times higher than the minimum discharge of 195.1 cfs.  

Flow changes of this magnitude can exert extremes in erosive force within the river channel. These 
forces also affect the biota, as discussed below in the aquatic community section. A large log, 
approximately 14 feet long and about 42 inches in diameter, moved approximately ¼ mile 
downstream in the upper Pigeon River during one high-flow event. This log was assumed to be left 
over from the logging era. 

Walker (2008c), described siltation below Golden Lotus Dam and its likely source: 

It is probable that the… siltation is associated with the [Golden Lotus] dam and its 
operation. The siltation could be caused by the widely fluctuating flow regimes eroding 
the banks upstream of Station 10 and/or from the export of accumulated impoundment 
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silts which are mobilized during periods of rapid impoundment drawdown. When the 
dam gates are closed, the river discharge and velocity decrease which lets the silt 
particles settle out. The presence of such a ubiquitous silt coating without much of the 
main or lateral channel area showing the typical associated thicker depositional areas 
suggests the silts are regularly exported during rising flows and redeposited during 
falling flows. During a high flow event in early August 2005, the river was opaque and 
dark brown… as one would expect with a large concentration of suspended silts. 

Golden Lotus Dam is not regulated (licensed) by the Federal Energy Regulatory Commission 
(FERC). Out of concerns that the project was negatively impacting fish populations and other aquatic 
resources of the Pigeon River, the State of Michigan requested a FERC jurisdictional review in April 
2005. FERC licenses generally require run-of-river (ROR) flow regimes, which provide more stable 
flows downstream. A FERC order finding that licensing of the Golden Lotus Dam was not required 
was issued in January 2006. This order identified the circumstances under which a non-federal 
hydroelectric project must be licensed. Specifically, a license is required if the project: 

• is located on a navigable water of the United States; 
• occupies lands of the United States; 
• uses surplus water or waterpower from a government dam; or 
• is located on a body of water over which Congress has Commerce Clause 

jurisdiction, project construction has occurred on or after August 26, 1935, and 
the project affects the interests of interstate or foreign commerce [Appendix A]. 

The order indicated that the project was not connected to an interstate grid, and that no evidence was 
found “to document past or present usage of the Pigeon River for navigation in interstate commerce 
from above and past the project site.” The navigation in interstate commerce generally refers to 
whether the river was used to float logs during the logging era. 

In February 2006, the MDNR submitted a request for rehearing of the commission’s order finding 
licensing of the hydroelectric project was not required. In addition to correcting some factual 
inaccuracies in the FERC order, the request contained additional information to support the 
contention that Golden Lotus Dam is subject to FERC jurisdiction. The request referenced a Michigan 
Supreme Court case determining that the Pigeon River was deemed navigable based on floating logs 
40 miles upstream of Mullet Lake; a 1910 deed for a dam at that location which specifically 
referenced use of the property for a dam to float timber; and a US Army Corps of Engineers report 
which indicates that the Pigeon River was used to float logs from its sources (USACE 1979). The 
request also indicated that the project was in fact connected to the interstate grid at the time of the 
jurisdictional review, but was allowed to disconnect from the grid for the sole purpose of avoiding 
jurisdiction. 

FERC issued an order denying rehearing in June 2006, with a detailed response to each argument the 
Department made in its request. Among other items, the order indicated that it is acceptable for an 
operator of an unlicensed hydroelectric project to disconnect from the interstate grid to avoid 
jurisdiction. FERC also indicated that although a deed was issued for a dam at that location for use to 
float logs, no evidence was provided that indicates logs were actually floated there. The jurisdictional 
review correspondence is provided in Appendix A. 

Other dams in the watershed are operated as ROR dams, and do not have the extreme daily flow 
fluctuations observed at the Golden Lotus facility. Specific flow data for these locations are not 
presented because flow gauges are not present on those other rivers. 
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Morphology 

Rivers can shape landscapes through erosion, transport, and deposition of sediment (Cushman 1985). 
Morphology refers to the structure and form of stream and river channels including width, depth, and 
bottom type. By altering fluvial processes, including sediment transport and flow characteristics, 
fundamental changes to a river’s morphology can result. Because of the large, immediate change in 
elevation at a dam’s discharge, erosion is increased immediately downstream of dams, particularly 
those that operate in a peaking mode. 

Nutrient Flow 

Dams can also affect the flow of nutrients downstream, since they impound not just water, but hold 
back woody debris and other organic matter as well. Many stream ecosystems are dependant upon 
leaves and other coarse particulate matter for the base of the food chain. Dams may prevent 
downstream transport of debris, resulting in food web changes. Nutrient availability generally 
decreases downstream of an impoundment because production within the impoundment uses 
available nitrogen and phosphorous (Petts 1984).  

Effects of Dams on Biota 

Migration/Movement 

Dams present a barrier to fish movement and fragment available habitat. When barriers are present, 
resident stream fish may not have access to important habitats such as overwinter refugia. Dams and 
other barriers can also block access to habitats important for various life stages, such as spawning and 
nursery habitat. Potamodromous fish populations, or those that migrate from fresh water lakes up 
fresh water streams to spawn, can be greatly affected by dams and perched or undersized culverts. 
Important potamodromous sport fish species such as lake sturgeon, Chinook salmon, and steelhead 
(lake-run rainbow trout) depend on coarse gravel or cobble river substrate for spawning. One reason 
for the threatened status of lake sturgeon is the loss of access to historic spawning grounds (Hay-
Chmielewski et al. 1997).  

The Cheboygan Dam is a hydroelectric facility and is the first barrier upstream from Lake Huron. 
Because there is a lock at the dam that enables larger vessels to use the Inland Waterway, Cheboygan 
Dam is not a complete barrier. Sea lamprey are able to get upstream around the dam (through the 
locks), so the USFWS treats the upstream waters with lampricide. The dam, however, does effectively 
block most fish species from passing upstream. Removal of the Cheboygan Dam would give access to 
the Sturgeon River watershed and much of the Pigeon River watershed, as well as some of the large 
lakes (Burt and Mullett). The Cheboygan Dam blocks the upstream migration of species such as lake 
sturgeon, walleye, Chinook salmon, white suckers, and various redhorse species. Migratory runs and 
potential production of these species have been severely curtailed or eliminated because of the 
Cheboygan Dam.  

Removal of the dams in the Black River system would increase available sturgeon spawning habitat. 
Alverno Dam, in particular, impounds a high gradient reach known as Smith Rapids, which 
historically provided sturgeon spawning habitat (Hay-Chmielewski et al., 1997). Tower and Kleber 
dams have a negative effect on water quality, inhibit fish passage, and impound an area that would 
likely be suitable lake sturgeon spawning habitat.  

Other major dams in the watershed are significant barriers to fish movement. The East and West 
Branches of the Maple River have a barrier, Maple River Dam, which isolates those streams from 
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migrating fish populations. The Golden Lotus Dam on the Pigeon River also blocks suitable 
spawning and nursery habitat for potamodromous fish species.  

Barriers to movement of some fish species may have desirable effects. Sea lamprey are a parasitic 
invasive species and barriers are an important tool for controlling lamprey populations. Lamprey 
barriers are low-head dams that block access to spawning grounds for sea lamprey, yet most jumping 
fish species are able to pass these barriers.  

Aquatic Community 

Dams can affect aquatic communities in a variety of ways. Water depth, current velocity, and 
substrate are important components of physical habitat that influence fish community composition, 
and all are parameters that can be affected by dams (Bain et al. 1988, Cushman 1985). Since 
community composition is primarily dependant upon temperature, dams that alter thermal regimes 
can change riverine communities. As Lessard (2001) reports,  

Increasing temperatures below impoundments resulted in lower densities of coldwater 
fish species, specifically brown trout, brook trout, and slimy sculpin, while fish species 
richness generally increased downstream…. Macroinvertebrates responded to warming 
with shifts in community composition below dams that significantly increase summer 
temperature. 

An example of the shift in aquatic communities is seen at the Maple River Dam, which forms Lake 
Kathleen. The West Branch Maple River and the main stem contain good trout populations, and the 
East Branch Maple has trout at least seasonally. Lake Kathleen reportedly has a northern pike 
population, which can prey upon trout in the upstream coldwater areas. Dams and their 
impoundments also contribute warmwater and coolwater species to downstream coldwater habitat. 

The Pigeon River macroinvertebrate community was assessed by the MDEQ Water Bureau in 2005 
as part of that agency’s water quality monitoring program. While water quality was still high 
downstream of the dam, a shift in the composition of the macroinvertebrate community composition 
was obvious to the investigator (Walker 2008c). 

…At the first road crossing downstream of the dam [Golden Lotus Dam], the 
macroinvertebrate community had the highest percentage of tolerant organisms (Isopoda, 
snails, leeches) out of all the 2005 Pigeon River [and it] was the only station which did 
not receive a +1 score for the percent tolerent metric. While recognizing the excellent 
Station 10 [Sturgeon Valley Road] macroinvertebrate metric indicates there is not a water 
chemistry issue at this location, the elevated numbers of tolerant organisms suggests that 
the overall conditions at this location are somewhat degraded. Additionally, this was the 
only station in the survey where Isopoda were found. Compared to the macroinvertebrate 
community at Station 11, the next upstream location, the Station 10 macroinvertebrate 
community contained fewer mayfly, stonefly, and caddisfly taxa, it had lower community 
percentages of mayflies and caddisflies, and it had a higher percentage of air breathing 
taxa. Additionally, organisms in the taxon Mollusca showed a notable increase at Station 
10 compared to Station 11. It is not uncommon below lake or impoundment outflows to 
find increased numbers of macroinvertebrate community taxa, including increased 
numbers of Mollusca, below lake or impoundment outlets. 

The impact of peaking flow regimes on rivers is even more pronounced. High flows can flush fish 
eggs, juvenile fish, and invertebrates downstream, while low flows can strand fish and invertebrates 
in pools, or completely dewater productive riffle habitats. The pools associated with dewatering 
usually have dissolved oxygen levels that are greatly reduced. Downstream of Golden Lotus Dam, 
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steelhead redds are dewatered at 51.7 cfs (MDNR, unpublished data); flows have been documented as 
low as 20 cfs there (Figure 32). Peaking operations can result in lower biotic productivity downstream 
(Cushman 1985). Not only are fish communities affected by peaking operations, but the diversity, 
density, and type of macroinvertebrate communities are also diminished or changed downstream 
(Cushman 1985). Gislason (1985) reported that abundance of benthic insects was 1.8-59 times higher 
under a stable flow pattern compared to abundance in the same river when hydroelectric power 
peaking induced large daily flow fluctuations. 

Dam Removal 

Removal of the Cheboygan Dam on the main stem; Alverno, Kleber, and Tower Dams on the Black 
River; Maple River Dam; and Golden Lotus Dam on the Pigeon River would open a significant 
amount of spawning and nursery habitat to migratory fish species, and has the potential to increase 
production of Chinook salmon and steelhead smolts.  

The potential increased production of potamodromous species illustrates the benefits that restoring 
connectivity to the Great Lakes could provide. Removing all dams within the watershed is unrealistic, 
however, and may not be desirable from a fisheries management perspective. Fisheries Division 
Policy on Dams and Barriers (Policy Number 02.01.002; April 2005) states that “dam removal will be 
considered where the dam serves little or no purpose and there is a reasonable expectation that dam 
removal will benefit the environment or aquatic resources. If the dam is likely to cause significant 
damage to public health, safety, welfare, property, natural resources, or the public trust in those 
natural resources, Fisheries Division will recommend that MDEQ order its removal.” The policy also 
identifies that some dams function as a sea lamprey barrier or serve other fisheries management 
objectives. Removal may not be the preferred option for dams that are functional sea lamprey barriers 
or serve other fisheries management objectives. For example, the Cheboygan Dam is considered a 
barrier to the movement of viral hemorrhagic septicemia (VHS), a fish disease that has been 
documented in Lake Huron. Because of the Cheboygan Dam, waters upstream of the dam are 
considered somewhat protected from the transport of the disease by fish movement.  

The Cheboygan Dam also helps Fisheries Division with management of certain species within the 
watershed. The Sturgeon River, for instance, is a premier brown trout stream. The Sturgeon River 
also serves as a broodstock source for the Sturgeon River strain of brown trout reared in MDNR fish 
hatcheries (see Fisheries Management). The Cheboygan Dam limits migration of Lake Huron 
steelhead and salmon, which may have adverse effects on brown trout to age-1 (A. Nuhfer, MDNR, 
personal communication). Because of the locks, however, the Cheboygan Dam it is not a complete 
barrier. Sea lamprey and an occasional salmon are found upstream in the Cheboygan River.  

Golden Lotus Dam on the Pigeon River blocks the upstream migration of brown trout and steelhead 
from Mullet Lake. Its peaking flow regime results in numerous impacts to the river and its biota, as 
described previously. Dam removal would alleviate these problems. Alternate scenarios such as 
switching to run-of-river (ROR) flow regime and providing fish passage would also improve 
conditions. Bringing the Golden Lotus Dam under FERC regulation would address some of these 
concerns through license conditions and 401 water quality certification requirements (see Special 
Jurisdictions). As discussed earlier, on April 5, 2010, an interim order was entered with the 46th 
Circuit Court calling for removal of the Golden Lotus Dam after a plan for dam removal is developed 
and monitoring is conducted. 

Maple River Dam fragments the Maple River system, blocking upstream migration of brown trout 
from Burt Lake, and increasing downstream water temperatures. It also provides a lentic environment 
for predators such as northern pike, which may in turn prey on trout. Although Maple River 
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temperatures downstream of Lake Kathleen are relatively cool, temperatures may be further reduced 
by installing a bottom draw discharge on the dam. A fish ladder could be used to provide passage for 
migratory brown trout from Burt Lake, but probably would not be effective for non-salmonids. Dam 
removal would also accomplish these goals while restoring natural flows to the system. The Maple 
River Dam currently serves as a sea lamprey barrier, and this management concern must be 
considered in any structural change to the dam. Threatened and endangered species such as the 
Michigan monkey flower also are present in this area, so their protection must be considered as well 
(see Biological Communities). 

Water Quality 

General Water Quality, Point- and Non-point-source Issues 

Water quality in the Cheboygan River watershed is affected by point- and non-point-source inflows 
and atmospheric deposition. Overall water quality within the basin is generally good, as determined 
by the criteria described below. 

Point-source pollutants from sources such as factories and wastewater treatment plants reach the river 
from designated outfalls or discharge points. These point-source discharges are regulated by National 
Pollution Discharge Elimination System (NPDES) permits. The MDEQ, Water Bureau, has federally 
regulated authority to administer the NPDES permit program in Michigan. There are 30 NPDES 
permits in the Cheboygan River watershed, of which 7 are wastewater treatment permits, 7 are 
general permits, 15 are industrial storm water permits, and one is a construction site permit (Table 
11). Wastewater permits cover discharges from treatment facilities and are based on the technology 
used in treatment, while general permits are standard permits for activities such as sand and gravel 
mining, hydrocarbon cleanups, and noncontact cooling water discharges. Storm water and 
construction site permits require that water pollution prevention plans be submitted by the facility and 
tend to focus more on site management and prevention than point-source treatment (R. Shoemaker, 
MDEQ-WB, personal communication).  

Non-point-source pollutants—including nutrients, sediments, and pesticides—reach water bodies 
through erosion and runoff. Poorly designed road-stream crossings and eroding stream banks can be 
primary inputs of these pollutants. Inventories of road-stream crossing and eroding stream banks for 
many parts of the watershed have been conducted by various groups (see Soils and Land Use). 
Although correcting some of these road-stream crossings and eroding stream bank issues is 
straightforward, it is very costly when examined on a watershed-wide basis. 

Air transport from distant sources also contributes pollutants to the watershed. The pollutants from 
local and distant sources may be deposited via precipitation in the Cheboygan River watershed and 
Lake Huron. Mercury is an example of a non-point-source type of pollutant that can affect distant 
areas through air transport and deposition. 

Although water quality in the Cheboygan River watershed is generally good, some measures do 
indicate that certain water quality standards are not being met. Based on elevated PCB levels found in 
water chemistry samples near the river mouth, MDEQ reported that the Cheboygan River watershed 
did not attain Michigan water quality standards, as discussed below (Edly and Wuycheck 2006). Fish 
consumption advisories are one measure of water quality standard attainment or nonattainment. Lake 
Huron has fish consumption advisories for some fish species based on PCBs and dioxin. Additionally, 
several lakes within the Cheboygan River drainage do not meet water quality standards, as discussed 
below.  
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Measures of Water Quality 

MDEQ Procedure 51 Monitoring 

Michigan Department of Environmental Quality, Water Bureau surveyed the Cheboygan River 
watershed streams most recently in 2005, as detailed in a series of reports (Walker 2008a, 2008b, 
2008c, 2008d). These stream surveys were conducted using the Qualitative Biological and Habitat 
Survey Protocols for Wadable Streams and Rivers (Procedure 51, MDEQ 1997). Macroinvertebrate 
communities, habitat quality, and water quality were evaluated. Assessment and sampling activities 
were conducted at a total of 66 stations in the Cheboygan watershed in 2005, while reconnaissance 
observations and notes were made at an additional 86 locations. 

Walker (2008a, 2008b, 2008c, 2008d) reported that all assessed streams within the Cheboygan River 
watershed were supporting the “Other Indigenous Aquatic Life and Wildlife” designated use, and 
were generally high quality waters. Macroinvertebrate community composition was assessed at 38 
sites, and the macroinvertebrate community at 31 sites rated “excellent,” while the other 7 sites rated 
“acceptable.” Each site had between 20 and 40 taxa, or groups of macroinvertebrates. Some 
macroinvertebrates (mayflies, stoneflies, and caddisflies) are important indicators of water quality 
because they have a long life history and are intolerant of stressors such as toxicants and/or low 
dissolved oxygen. These three orders of insects are often grouped together and termed EPT, an 
acronym for the names used as part of their scientific classification (mayflies-Ephemeroptera, 
stoneflies-Plecoptera, caddisflies-Trichoptera). At the surveyed locations, EPT taxa comprised 23-
60% of the total number of taxa found at each site (Table 12; see Biological Communities).  

Walker also noted that in several instances the instream habitat quality was lower than that of the 
overall habitat quality rating, because of less than optimal in-stream conditions. This was typically the 
result of excessive sediment (sand or silt) deposition, or limited hard substrate and cover due to a high 
degree of embeddedness (i.e., the extent to which gravel and cobble are buried by finer sediments).  

Water Chemistry 

Water chemistry samples were also collected at selected locations during the 2005 biosurvey. Water 
chemistry data were generally consistent with the macroinvertebrate community findings and 
indicated high-quality waters.  

Milligan Creek had an elevated total copper concentration (150 ug/l) in one sample, but an excellent 
macroinvertebrate community was present at that location. Potential explanations for the elevated 
copper concentration include sample contamination or a brief spike in copper levels from an unknown 
source (Walker 2008a). Walker (2008a) also found elevated levels of sodium, chloride, and potassium 
in Bowen Creek, near the town of Onaway.  

Increased nutrients, sodium, and chlorides were observed in Mullet Creek, suggesting potential 
anthropogenic sources such as livestock, residences, oil and gas operations, and/or road brining or 
salting (Walker 2008b).  

Slightly elevated levels of chloride, hardness, nitrite/nitrate, iron, and conductivity were found in the 
upper-most part of the Pigeon River watershed (Walker 2008c). Concentrations of these parameters 
also increased in an upstream direction in the Sturgeon River watershed (Walker 2008d). Some of the 
increased levels in the headwaters region of the watershed are likely due to land use activities. These 
headwater regions contain the City of Gaylord and are the most heavily developed areas of the 
watershed.  
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Michigan Department of Environmental Quality, Water Bureau also administers a water chemistry 
program for trend monitoring purposes. A trend site is located near the mouth of the Cheboygan 
River watershed, at the Lincoln Avenue crossing of the Cheboygan River in the City of Cheboygan. 
Parameters measured include nutrients and conventionals; base/neutral organics; methyl tert-butyl 
ether (MTBE); benzene, toluene, ethylbenzene, and xylene (BTEX); mercury and trace metals; and 
polychlorinated biphenyls (PCBs) (Aiello 2006). Water samples from this site are analyzed at least 4 
times annually. In 2004, the Cheboygan River ranked lowest for median concentration of total lead 
(Pb) and for median total suspended solids. All samples for total mercury (Hg) and trace metals met 
the applicable Rule 57 Water Quality values (Aiello 2006), and therefore met water quality standards.  

Samples collected from the Cheboygan River at Lincoln Avenue as part of the trend monitoring 
program had elevated PCB concentrations. Although one sample met the Rule 57 water quality value, 
others samples did not meet that standard. MDEQ listing criteria for nonattainment of water quality 
standards indicate that a sample size of 1 is sufficient information to determine water quality standard 
nonattainment for PCBs (Edly and Wuycheck 2006). Elevated PCB levels were not unique to the 
Cheboygan River, as high PCB levels were ubiquitous in the trend monitoring program, with 99% of 
the samples collected statewide from 2002–2004 exceeding the PCB Rule 57 water quality value of 
0.026 ng/L. “Because the industrial use of PCBs has been banned, the primary sources of PCBs to 
water likely are historical sediment contamination and on-going atmospheric deposition” (Edly and 
Wuycheck 2006).  

Temperature and Dissolved Oxygen Issues 

Temperature and dissolved oxygen concentrations in the Cheboygan River are influenced by the 48 
dams in the system. Dams can increase water temperature and decrease dissolved oxygen 
concentrations (see Dams and Barriers). Because they impound coldwater reaches of the Black 
River, temperature and dissolved oxygen have been issues at the Tower and Kleber dams (Kyle 
Kruger, MDNR, personal communication).  

Fish Contaminant Monitoring 

Michigan Department of Environmental Quality also monitors chemical contaminants in fish from 
waters throughout the State of Michigan. These data are evaluated by MDEQ and the Michigan 
Department of Community Health (MDCH). MDCH then issues appropriate fish consumption 
advisories on a species and water body basis. From a human safety standpoint, mercury is the most 
important contaminant in the Cheboygan River watershed. 

Zorn and Sendek (2001) summarized the effects that mercury can have on humans: 

Mercury is highly toxic to aquatic organisms and very persistent in the environment. The 
methyl form of mercury is most common in fish, and bioconcentration factors from water 
to fish range between 1,800 and 85,000 (O’Neal 1997). Long-term ingestion of mercury-
contaminated fish can produce symptoms such as numbness of extremities, tremors, 
spasms, personality and behavior changes, difficulty in walking, deafness, blindness, and 
death. Mercury levels in Michigan fish tend to be higher in larger, fattier fishes of inland 
lakes than fishes in streams (Michigan Department of Community Health 1998).” 

Mercury can enter water bodies from point-source discharges, non-point-source runoff, or 
atmospheric deposition. Annual mercury discharge to Michigan’s surface waters is approximately 
490 pounds (MDEQ 2008). Atmospheric emissions of mercury in Michigan total approximately 
7,000 pounds per year (MDEQ 2008). Most of these emissions are deposited within 622 miles of the 
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sources. Most of the air emissions of mercury in Michigan in 2002 came from coal combustion 
(37%), volatilization during solid waste collection and processing (12%), cement manufacturing 
(10%), mercury-containing products (6%), blast/basic oxygen furnace steel manufacturing (5%), and 
natural gas combustion (5%). Michigan land (waste) releases total approximately 900 pounds per 
year. Mercury sources include dental amalgam, switches and relays (including thermostats), 
measurement and control devices (including thermometers), and fluorescent lights (MDEQ 2008).  

A general fish consumption advisory exists for all Michigan inland lakes (Michigan Department of 
Community Health 2007) due to the likelihood that top predators have elevated levels of mercury (J. 
Bohr, MDEQ-Water Bureau, personal communication). A number of lakes within the Cheboygan 
River watershed were specifically identified as exceeding standards because mercury concentrations 
have been tested specifically for fish from those lakes. Burt, Crooked, Mullett, and Pickerel lakes 
were identified in a report to the EPA as not meeting water quality standards because of high mercury 
concentrations found in fish from those lakes. For these lakes, “at least one of the fish species [tested] 
exceeds the acceptable concentration of 0.35 ppm [of mercury], the concentration not expected to 
pose a health concern to people consuming 15 grams of fish per day” (Edly and Wuycheck 2006).  

Stream Classification 

In 1967, the MDNR Fisheries Division classified streams throughout the state based on temperature, 
habitat quality, size, and riparian development. River classification assists with establishing water 
quality standards for Michigan streams; assessing stream recreation values; designating “wild and 
scenic” rivers; administering stream frontage improvement and preservation; identifying dam and 
impoundment problems; administering fishing and boating access; targeting fishing regulations; 
determining designated trout streams; and guiding riparian land acquisition. Most of the Cheboygan 
River system is classified as top-quality cold water based on this classification scheme (Figure 33). 
Top-quality cold water (trout water) is defined as having good self-sustaining trout or salmon 
populations. Second-quality cold water is defined as having significant trout or salmon populations, 
which may be appreciably limited by such factors as inadequate natural reproduction, competition, 
siltation, or pollution (Anonymous 2000).  

In 2008, Fisheries Division developed a new classification system for Michigan streams, based on 
average July water temperatures and fish community composition. Most of the streams in the 
Cheboygan River watershed are classified as “cold” (Figure 34). The new temperature classification 
is as follows (Zorn et al. 2008): 

Cold: Mean July water temperature ≤ 63.5°F. Fish community is nearly all coldwater fishes; small 
changes in temperature do not affect species composition. 

Cold-transitional: Mean July water temperature > 63.5°F and ≤ 67.1°F. Fish community is mostly 
coldwater fishes, but some warmwater fishes are present; small changes in temperature cause 
significant changes in species composition. 

Warm-transitional: Mean July water temperature > 67.1°F and ≤ 69.8°F. Fish community is mostly 
warmwater fishes, but some coldwater fishes are present; small changes in temperature cause 
significant changes in species composition. 

Warm: Mean July water temperature > 69.8°F. Fish community is nearly all warmwater fishes; small 
changes in temperature do not affect species composition.  
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Although Fisheries Division primarily uses the new (2008) classification, the 1967 classification is 
still used for water quality standards. The 1967 classification has legal standards associated with 
designated coldwater systems. 

Special Jurisdictions 

Federal and state statutes and local land use regulations provide protection to the Cheboygan River 
watershed. Management plans and special designations provide guidance for public lands 
management. Case law provides the framework for determining navigability of streams and lakes in 
the watershed.  

State and Federally Designated River Segments 

The Natural Resources and Environmental Protection Act, 1994 PA 451, as amended (NREPA) 
consolidated the majority of the State of Michigan’s environmental and natural resource laws into one 
act. Part 305, Natural Rivers, NREPA, was established in 1971 and provides a means for the state to 
protect select river systems from unwise development patterns. A river system is designated a Natural 
River for the purpose of preserving and enhancing a range of values, including its free flowing 
condition, and its fisheries, wildlife, scenic, and recreational resources. Management guidelines are 
discussed in a Natural River Plan that is written by the MDNR with consultation from citizen 
advisory groups. Drawing from the management plan, zoning standards are then established for the 
regulation of private lands adjacent to the river. The standards include restrictions on lot size, 
minimum building set backs, riparian vegetation buffer zones, and limits on commercial use. The 
Natural Rivers district extends to 400 feet back from the ordinary high water mark. Currently, the 
Pigeon River is the only designated Natural River in the Cheboygan River watershed, and was so 
designated in 1982. The Pigeon River main stem as well as many of its tributaries are included in the 
designation. While the Black River is not a designated Natural River, it was included in a 1972 list of 
potential Natural Rivers.  

If a local governmental unit adopts riverfront development standards that equate to or are more 
stringent than the state Natural River standards, Part 305 allows for that township or county to 
directly administer the program in lieu of the state. Cheboygan County has been approved by the 
MDNR to administer the program directly. At their own initiative, the county also applies similar 
development standards on the Black River. To date, Otsego County has not adopted Natural River 
zoning standards. As a result, the MDNR has been administering Natural River standards in Otsego 
County since the establishment of the Pigeon River Natural River Zoning Rules, which became 
effective in 1985. The rules require that all new structures are a minimum of 200 feet from the edge of 
the river on the main stem of the Pigeon River and 150 feet from the edge of a designated tributary. A 
vegetation buffer must be maintained at a width of 100 feet on the main stem and 75 feet on 
designated tributaries. An administrative process is available to land owners who want to request a 
variance to the development standards.  

The Wild and Scenic Rivers Act of 1968, Public Law 90-542 (16 U.S.C. 1271 et seq.), was 
established at the federal level to preserve selected rivers that possess outstanding geologic, fish and 
wildlife, historic, cultural, or other values. Standards and guidelines that direct management activities 
within the designated area are intended to keep the river in a free-flowing condition for the benefit 
and enjoyment of present and future generations. There are currently no river segments in the 
Cheboygan River watershed that have been designated or are being studied for inclusion in the 
federal Wild and Scenic Rivers Act. 
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Inland Lake Levels and Dams Regulated Under State Dam Safety Standards 

Part 307, Inland Lake Levels, NREPA, outlines the process involved in establishing a legal inland 
lake level. A county board, through its legal counsel, may petition the local circuit court to establish a 
legal lake level. The court will evaluate environmental and social factors in considering the request. 
Legal lake levels have been established at two lakes within the watershed: Alverno Dam Pond and 
Muskellunge Lake (J. Pawloski, MDEQ, personal communication). 

Part 315, Dam Safety, NREPA, gives the MDEQ the authority to regulate the construction, 
enlargement, repair, reconstruction, alteration, removal, or abandonment of a dam. The authority is 
limited to dams impounding five or more acres and having a dam height greater than six feet. There 
are a total of forty-eight known dams in the Cheboygan River watershed and of this number, sixteen 
are regulated under Part 315 (J. Pawloski, MDEQ, personal communication). Dams that are regulated 
by the Federal Energy Regulatory Commission (FERC) under the Federal Powers Act, Chapter 41, 
are not regulated under Part 315, as the state’s dam safety regulations are superseded by federal dam 
safety regulations. However, water quality associated with dams and dam operation, including dams 
regulated by the FERC, require a 401 water quality certification from the MDEQ (J. Suppnick, 
MDEQ, personal communication). 

Federally Regulated Dams 

Four hydroelectric dams in the Cheboygan River watershed are under license from FERC. Three of 
these are located on the main stem of the Black River. Cheboygan Dam operates under an exempt 
license (i.e., the license does not require periodic renewal). While the hydroelectric power production 
at Cheboygan Dam is owned and managed by the Great Lakes Tissue Company, regulation of the 
water flow is conducted by the MDNR. The license exemption and the operating agreement for the 
Cheboygan Dam are found in Appendix B. Alverno Dam is currently operating under a license that 
expires in 2040. The dam releases water in a modified run-of-the-river fashion that limits peaking 
activity. Tower and Kleber dams operate under one license that is due to expire in 2024. The Tower-
Kleber dams have a negative effect on water quality, inhibit fish passage, and impound an area that 
would likely be suitable lake sturgeon spawning habitat. A settlement agreement is part of the current 
license and, as first drafted, incorporated a number of fish protection measures. The licensee appealed 
some of the requirements in the settlement agreement and FERC removed several of the fish 
protection measures required in the license (barrier nets or screening to prevent turbine entrainment 
and mortality). However, other measures such as those requiring the licensee to participate in lake 
sturgeon enhancement activities remain in the license (K. Kruger, MDNR, personal communication). 
The Alverno Dam and Tower-Kleber Dam licenses are found in Appendix B. 

Dredge and Fill Activities 

The federal government has the authority to regulate dredge and fill activities in the Cheboygan River 
proper with authority derived from the Rivers and Harbors Act of 1899 (33 U.S.C. 401, et seq.) and 
the 1972 amendments made to the Federal Water Pollution Control Act (33 U.S.C. 1344). This 
second act is commonly known as the Clean Water Act and the 1972 amendments are commonly 
known as Section 404. These guidelines are published in the Federal Register, Volume 45, Number 
249, Part 230. 

The State of Michigan has authority to regulate development activities affecting lakes, streams, or 
wetlands under Parts 301, Inland Lakes and Streams, and Part 303, Wetlands Protection, NREPA. 
Part 301 gives the state the authority to regulate dredging or filling of bottomlands; construction, 
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enlargement or removal of structures on bottomlands; marina construction and operation; creation, 
enlargement or removal of an inland lake or stream; excavation or dredging within 500 feet of a lake 
or stream; and the connecting of any natural or artificial waterway with an existing body of water. 
Part 303 gives the state the authority to regulate certain activities within wetlands including: 
placement of fill material in a wetland; dredging or removal of soils from a wetland; construction 
within a wetland; and draining surface water from a wetland. Both parts are administered by the Land 
and Water Management Division of the MDEQ. Many of the activities regulated by Parts 301 and 
303 are also subject to Natural River zoning ordinances and rules. 

Water Quality and Floodplain Regulations 

The State of Michigan implements the Federal Water Pollution Control Act (Clean Water Act, 
Section 404 authority) by means of Part 31, Water Resources, NREPA. Part 31 gives the state the 
authority to protect and conserve Michigan’s water resources and to control pollution of surface or 
underground waters. It is administered by the Water Bureau of the MDEQ. The Water Bureau 
establishes water quality standards, provides regulatory oversight for public water supplies, issues 
permits to regulate the discharge of industrial and municipal wastewaters, and monitors state water 
resources for water quality, the quantity and quality of aquatic habitat, the health of aquatic 
communities, and compliance with state laws. The State of Michigan’s Floodplain Regulatory 
Authority is also found in Part 31. The program requires that a permit be obtained prior to any 
alteration or occupation of the 100-year floodplain of a river, stream, or drain. 

Contaminated Sites 

Part 201, Environmental Response, NREPA, gives the state the authority to identify sites of 
environmental contamination, to request liable parties to take response action for site cleanup, and to 
prioritize contaminated sites for state-funded clean up. As of April 2007, 27 contaminated sites 
regulated under Part 201 have been identified in the Cheboygan River watershed (Table 13). Part 213, 
Leaking Underground Storage Tanks, NREPA, mandates that corrective action must be taken by 
owners/operators of leaking underground storage tanks. There are currently 45 sites regulated under 
Part 213 in the watershed (Table 14). 

Sport Fishing Regulations and Designated Trout Streams 

Part 487, Sport Fishing, NREPA, gives the State of Michigan the authority to regulate the take of fish, 
mollusks, amphibians, and reptiles. Harvest level, minimum size, seasons, and other parameters are 
determined, published, and enforced by the MDNR.  

A significant amount of stream mileage in the Cheboygan River watershed is classified as designated 
trout stream by order of the Director of the MDNR (Table 15; Figure 35). Designated trout streams 
are streams that contain a significant population of trout or salmon and are managed for trout and 
salmon prevalence. Trout streams can be regulated as coldwater streams in accordance with Michigan 
surface water quality standards. Fishing regulations for trout streams and trout lakes along with 
regulations for other species are listed in the Michigan Fishing Guide. 

Blue Ribbon Trout Stream Classification 

A designated trout stream may also be classified as a Blue Ribbon Trout Stream. The Blue Ribbon 
Trout Stream Program recognizes some of the state’s best trout streams. Like trout stream 
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designation, the program is administered by the Fisheries Division of the MDNR. Certain standard 
criteria must be met to receive the classification. The stream must support excellent stocks of wild 
resident trout, be large enough to permit fly casting but shallow enough to wade, produce diverse 
insect life and good fly hatches, have earned a reputation for providing a quality trout fishing 
experience, and have excellent water quality (Anonymous 1988). Management of Blue Ribbon Trout 
Streams is directed toward providing for the needs of trout anglers through protection of wild trout 
stocks, protection and enhancement of trout habitat, maintenance of the natural stream environment, 
and acquisition and maintenance of public access.  

The Cheboygan River watershed contains 134 stream miles classified as Blue Ribbon Trout stream. 
These include the Black River from McKinnon’s Bend to the Cheboygan/Presque Isle County line, the 
East Branch of the Black River from Section 26 (T31N, R1E) to the junction with the Black River, 
Canada Creek from the junction with Montague Creek to the Cheboygan County line, the Maple River 
from the Maple River Dam to the Cheboygan County line, the Pigeon River from the Section 25-26 
boundary (T32N, R2W) to M-68, the Sturgeon River from Sturgeon Valley Road to Burt Lake, and the 
West Branch of the Sturgeon River from Wilderness Road to the junction with the mainstream.  

Special Local Watercraft Controls 

Part 801, Marine Safety, NREPA, allows for the establishment of watercraft controls. Limitations can 
range from the prohibition of motorized watercraft, establishment of slow-no wake areas, and restrictions 
on hours of operation. A list of local watercraft controls, including those within the Cheboygan River 
watershed, can be found at: http://www.michigan.gov/dnr/0,4570,7-153-10366_37141_37701---
,00.html (August 2007). 

Permission to Use State Lands 

Since 1973, a permit has been required from the MDNR for events or commercial use of state lands 
under the Rules for the Regulation of Lands Administered by the Department of Natural Resources. A 
change in the definition of commercial use in 2001, followed by the implementation of a new fee 
schedule and revised procedures on January 1, 2006, improved the MDNR’s ability to effectively and 
uniformly apply the rules to all events and commercial users of state land. Requests to use state lands 
are reviewed for their intensity, potential facility impact and resource damage, and the potential for 
conflict with the use of state land by others. 

2007 Inland Consent Decree 

The 1836 Treaty of Washington, Article 13 preserved the right of Indian tribes “to hunt and the usual 
privileges of occupancy until the land is required for settlement.” Litigation involving the scope of the 
treaty has been ongoing since 1973. In 1979 a federal court ruled that the 1836 tribes still had a viable 
treaty right to fish in the Great Lakes. As a result of this ruling, the State of Michigan, the United 
States, and the tribes entered into a Consent Decree in 1985 and again in 2000 to implement the 
court’s 1979 ruling. However, Indian fishing and hunting rights on inland waters and lands remained 
unclear. In 2003 the State of Michigan filed a claim in federal court to resolve the issue of inland 
treaty rights. This action resulted in the 2007 Inland Consent Decree. Under this decree, tribal 
members may engage in hunting, fishing, and gathering activities on tribal lands and lands that are 
open to the public for those activities. The tribes regulate with methods, seasons, size limits, and bag 
limits that are generally more liberal than state regulations; however, the tribal harvest is for 
subsistence purposes only rather than commercial. 

http://www.michigan.gov/dnr/0,4570,7-153-10366_37141_37701---,00.html
http://www.michigan.gov/dnr/0,4570,7-153-10366_37141_37701---,00.html
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Local Government 

Local units of government have authority to create master plans and implement zoning ordinances 
that can, by effect, play a large role in protecting watershed integrity. County road commissions can 
reduce the amount of sediment and other pollutants that reach watershed lakes and streams from roads 
and road ditches through careful design of road projects as well as the incorporation of best 
management practices in road maintenance activities.  

The Michigan Drain Code (1956 PA 40, as amended) provides the legal framework for establishing 
and maintaining county and intercounty drains. A drain can vary in form, ranging from streams, open 
ditches, or underground pipes. To establish or improve a county drain, the county drain commissioner 
must receive a petition from landowners, a road commission, a county board of health, a municipality, 
or a developer. In addition, if the MDEQ determines that sewage or wastes carried by a drain are 
unlawful discharge, the MDEQ, in an effort to clean up the drain, may issue an order of determination 
that takes the place of a petition to construct a project. However, in general drain projects are intended 
to prevent flooding and provide adequate drainage for agriculture or development (F. Fuller, St. Clair 
County Drain Commissioner, personal communication). 

There are no known designated drains in the Cheboygan River watershed. The potential for a 
previously recorded drainage easement to surface remains a possibility however, as organized records 
for established drainage easements have not been well-maintained by individual counties (B. Bury, 
MDNR, personal communication). 

Major Public and Private Landowners 

There are approximately 346,500 acres of state-owned land in the Cheboygan River watershed, an 
amount that accounts for 36 percent of the total land base in the watershed (M. Tonello, MDIT, 
personal communication). The majority of state owned lands in the watershed are managed as part of 
the MDNR, Forest, Mineral, and Fire Management Division (FMFMD) Eastern Lower Peninsula 
District. The district is subdivided into Forest Management Units. Of particular interest is the Pigeon 
River Country Unit (PRC), which is located entirely within the boundaries of the Cheboygan River 
watershed. At 105,049 acres the PRC is the smallest of the state’s 14 forest management units; 
however, it is distinct in that it has the most contiguous state ownership of all the units.  

State forest management practices, which include land use, timber production, and recreation are co-
planned by the FMFMD and Wildlife Division. Input from other MDNR divisions, other agencies, and 
public stakeholders is considered in the planning process (J. Pilon, MDNR, personal communication). 
Resource management decisions in the PRC are further guided by the Pigeon River Concept of 
Management Plan. The Plan contains objectives intended to maintain and promote the remote and wild 
feel of the PRC, sustain healthy fish and other wildlife populations, including elk, and provide for timber 
management that is in concert with other management goals (Anonymous, 1973). 

There are no federally owned lands of notable size in the Cheboygan River watershed. The largest 
private land owner is the Canada Creek Ranch Association (M. Tonello, MDIT, personal 
communication). The Ranch is a private outdoor recreation club that owns 13,897 acres of land (Canada 
Creek Ranch, personal communication). Also of size is the Black River Ranch, a private hunting and 
fishing club that totals 9,080 acres of land (Black River Ranch, personal communication).  

The University of Michigan Biological Station (UMBS) consists of approximately 10,000 acres in the 
Cheboygan River watershed. UMBS was established in 1909 for education and research opportunities 
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in field biology and related sciences. The station has property on Douglas and Burt lakes, as well as 
the East Branch Maple River. 

Navigability 

Issues associated with public rights on Michigan waters including navigability are discussed in detail 
in A Guide to Public Rights on Michigan Waters (Anonymous, 1997). Water law is complex and 
because it is established through both legislative and judicial action, it is continually evolving. The 
MDNR, Law Enforcement Division, generally considers all water bodies as navigable unless 
otherwise determined by a court. With limited exception, a navigable inland lake is any lake 
accessible to the public via publicly-owned lands, waters or highways contiguous, or via the bed of a 
navigable stream, and which is reasonably capable of supporting a beneficial public interest. A 
navigable inland stream is defined as 1) any stream declared navigable by the Michigan Supreme 
Court; 2) any stream included within the navigable waters of the United States by the U.S. Army 
Corps of Engineers for administration of the laws enacted by congress for the protection and 
preservation of the navigable waters of the United States; 3) any stream which floated logs during the 
lumbering days, or a stream of sufficient capacity for the floating of logs in the condition which it 
generally appears by nature; 4) any stream: having an average flow of approximately 41 CFS; an 
average width of some 30 feet; an average depth of about one foot; capacity for floating during spring 
seasonal periods; used for fishing by the public for an extended period of time; and stocked with fish 
by the state; 5) any stream which has been or is susceptible to navigation by boats for purposes of 
commerce or travel; or 6) all streams meandered by the General Land Office Survey in the mid 1800s. 

The right to public use of navigable waters includes the right of trespass upon the submerged soil, but 
not the adjacent uplands. The public also has the common right of fishing in navigable streams, 
subject to state regulations. 

The following reaches of the Cheboygan River system are being managed, have been adjudicated, or 
have been indicated as being navigable: 

1. United States, navigable water jurisdiction exercised by the United States Army Engineering 
District, Detroit 

a. Cheboygan River, entire river 

2. Michigan Supreme Court, determined to be navigable by judicial decision 

a. Cheboygan River, Cheboygan County, entire river 
b. Black River, from the mouth upstream to Black Lake 
c. Black Lake, Cheboygan and Presque Isle Counties 
d. Crooked Lake, Emmet County 
e. Mullet Lake, Cheboygan County 
f. Pickerel Lake, Emmett County 

3. Michigan Supreme Court, indicated navigable by judicial notices or references (i.e., streams 
have a history of floating logs) 

a. Black River, Otsego County, downstream to Black Lake from lands owned by John 
Davis in 1885 in vicinity of “Chandler’s Dam” 

b. Black River, Otsego County, unspecified 
c. Maple River, Emmet and Cheboygan Counties, 30 miles upstream from mouth 
d. Pigeon River, Otsego County, 40 miles upstream from mouth 
e. Rainy River, Presque Isle County, 30 miles upstream from mouth 
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f. Sturgeon River, Cheboygan and Otsego Counties 
g. Sturgeon River, West Branch, Cheboygan County 

4. Cheboygan County Circuit Court, court approved Consent Judgment confirming navigability 
(Hamp et al. v. Department of Natural Resources et al., Cheboygan County Circuit Court, 
1993) 

a. Sturgeon River, Cheboygan County, T33N, R2W, Sections 27, 28, 29, and 34 

The following reaches of the Cheboygan River system have been adjudicated as being non-navigable: 

1. Otsego County Circuit Court, court decision determining reach non-navigable (Sturgeon 
Valley Ranch v Department of Natural Resources et al., Otsego County Circuit Court, 1989)  

a. Sturgeon River, Otsego County, T31N, R3W, beginning just north of the north line of 
Sections 13 and 14 and running northerly to Whitmarsh Road 

Inland Waterway 

The Inland Waterway, also known as the Inland Route, is a series of interconnected lakes and streams 
contained within the Cheboygan River Watershed. The Inland Waterway is approximately 38 miles 
long and allows travel by boat from Crooked Lake to Lake Huron. Beginning in Crooked Lake, one 
can navigate through the Crooked River, Burt Lake, the Indian River, Mullett Lake, the Cheboygan 
River, and then enter Lake Huron. The route was originally developed and used primarily for 
transporting logs, freight, and passengers aboard commercial boats. Today it is largely a recreational 
boating destination. The route is maintained by the United States Army Corps of Engineers (COE). 
The COE routinely dredges various sections of the Inland Waterway with a design depth of five feet. 
Two lock systems on the route also facilitate boat passage. A lock system at the Cheboygan Lock and 
Dam (see Federally Regulated Dams in Special Jurisdictions, and Migration/Movement in Dams & 
Barriers) was built in 1869 by the Cheboygan Slack Water Navigation Company. However, the 
current lock system is now owned and operated by the MDNR’s Parks and Recreation Division. The 
gate system at this lock can lower a boat by approximately 15 feet and can accommodate a boat up to 
60 feet in length. A second lock system was built by the COE on the Crooked River. The Alanson 
Lock & Dam, also known as the Crooked River Lock and Weir, is also operated by the Parks and 
Recreation Division, although the site is still owned by the COE.  

Biological Communities 

Original Fish Communities 

Presettlement fish community information of the Cheboygan River watershed is generally lacking. 
Madison and Lockwood (2004) provide an overview of the fish colonization of the Great Lakes region: 

The glacial activity that shaped Michigan and the [Cheboygan River] watershed also 
played an important role in repopulating the area with numerous fish species. The Great 
Lakes region has 153 species of native fish. Presence or absence of each species varied 
throughout glaciation. Connecting glacier-free refugia served as sources for re-
population following glacial retreats. Three such areas of particular importance to the 
Great Lakes region were the Bering, Atlantic, and Mississippi refugia. The Great Lakes 
region was connected to the Bering drainage (refuge) by lake and river system created 
along the face of the retreating Laurentide glacier. Current day Great Slave Lake and 
Great Bear Lake are part of this system. Lake trout, grayling, and northern pike were 
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some of the fish species that used the Bering refugia (Bailey and Smith 1981). The 
Atlantic refugia extended east from the northern Great Lakes region to the Atlantic 
Ocean. Fossil remains of walruses discovered near the Straits of Mackinac (Handley 
1953) are linked to the North Bay outlet that drained Northern Michigan waters into the 
Atlantic Ocean. Fourteen species of fish populated the region solely from the Atlantic 
refugia. However, the primary source for re-population of fish species in the Great Lakes 
region came from the Mississippi refugia. This refugia alone supplied 122 species of fish 
to the region (Bailey and Smith 1981).  

Evidence from the Juntunen site on Bois Blanc Island in northern Lake Huron provides some insight 
into fish assemblages in this region and their importance to early cultures. The site was occupied by 
natives in the Late Woodland period from 800 A.D. to 1300 A.D. (Cleland 1982) and is relatively 
close to the Cheboygan River mouth. Remains of eighteen fish species have been documented at the 
site, including lake sturgeon; longnose gar; lake trout; lake whitefish; various redhorse suckers; 
brown bullhead; channel catfish; northern pike; yellow perch; walleye; sauger; largemouth, 
smallmouth, and rock bass; and freshwater drum (McPherron 1967). 

There remains some uncertainty whether brook trout were historically native to the Cheboygan River 
watershed. Vincent (1962) discusses in-depth the topic of whether brook trout were native to 
Michigan and the presence of Arctic grayling in Michigan. Vincent also reports that brook trout were 
very common in the lower reaches of the Cheboygan River. Whether they colonized this and other 
reaches of the watershed from northern populations (Upper Peninsula) or from stocking is unclear. 
Thorough searches for brook trout in the Sturgeon River found none of this species (Norman 1887). 
Brook trout were also not reported in the Pigeon and Black rivers until 1884 (Anonymous 1884). 
Only grayling were found in the Maple River in 1885 (Anonymous 1885), but both grayling and 
brook trout were found in this river by 1891 (Anonymous 1897). Arctic grayling were last 
documented in the Maple and Black rivers in 1899 and 1906, respectively (Hough 1899; Mershon 
1916). It is likely that brook trout populations spread through natural colonization and stocking 
efforts on the heels of the Arctic grayling demise statewide.  

According to MacCrimmon and Gots (1972), rainbow trout had been introduced into the Lake Huron 
watershed by 1876. Major spawning runs of rainbow trout (steelhead) had been established by the early 
1900s in rivers to the south of the Cheboygan River watershed. Stocking efforts for this species became 
popular and continued throughout the Lake Huron watershed. Rainbow trout are sustained throughout 
the Lake Huron watershed today by both natural reproduction and supplemental stocking. This is a 
popular species in the Cheboygan River watershed. Strong, self-sustaining populations of rainbow trout 
live in both Burt and Mullett lakes and use the tributaries for spawning. These tributaries include the 
Pigeon, Sturgeon, and Maple rivers. The lower Cheboygan River also receives a run of rainbow trout 
(steelhead) that live in Lake Huron and provide both an offshore and river fishery. This reach of lower 
river below the Cheboygan River Dam is stocked annually with rainbow trout. 

The lake sturgeon is a state threatened species in Michigan. According to Baker (1980), lake sturgeon 
were considered historically abundant throughout the Great Lakes region, particularly before the 
appearance of Europeans in the region. Lake sturgeon would have been common throughout the 
lower reaches of the watershed and probably common in Black, Burt, and Mullett lakes. The species 
still exists today in each lake, with the largest population found in Black Lake. Hay-Chmielewski and 
Whelan (1997) consider the Cheboygan River watershed as highly suitable for future lake sturgeon 
rehabilitation and enhancement. 
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Modifying Factors 

The Cheboygan River watershed has been significantly altered by human activities since the arrival of 
European settlers. These changes have had profound effects on both the physical characteristics of the 
river system and the associated fish communities. Three specific activities have caused major 
changes, including intensive logging in the late 1800s and early 1900s, the construction of dams, and 
the stocking of nonnative fish species. These three activities have dramatically altered the ecology of 
the Cheboygan River watershed and most other watersheds in Michigan. 

The impressive forests of this watershed were harvested and the river and lakes were used as means 
of transport. Log drives likely caused major streambank erosion and streambed scouring. Prior to log 
drives, it was common practice to send work crews down the river to clear the river of any existing 
jams. This often released large amounts of sand and sediment from the banks directly into the river. 
Meanwhile, clearing the river of natural woody debris reduced diversity of in-stream habitat.  

Dams were first constructed in the Cheboygan River watershed in the late 1800s (see Dams and 
Barriers). Many of the prominent dams in this watershed are located in the lower reaches near Black 
Lake and the town of Cheboygan. These dams have restricted the movement of important native 
fishes such as walleye and lake sturgeon and have prevented passage of important naturalized species 
such as salmon and steelhead. It is likely that the removal of certain dams (Cheboygan, Alverno, 
Kleber, and Tower) would drastically change the dynamics of fish populations in this region. Zorn 
and Sendek (2001) summarize the effects of dams on resident fishes: 

Fishes require distinct spawning, growth, and refuge habitats in their life cycle (Schlosser 
1991). Equally important, fishes must be able to freely migrate between these habitats. If 
any one habitat is lacking or if the ability to migrate from one to another is restricted, the 
population can become restricted or locally extinct. Migrations allow fish populations to 
fully use the best available feeding, growth, and refuge habitats within the aquatic system, 
and thus realize the potential of the river system. Migration corridors also provide a means 
for populations to recolonize disturbed areas. Dams in the [Cheboygan River] system 
prevent the river from realizing its potential to support thriving fish populations. 

Beaver populations have fluctuated over time in this watershed and can have significant effects on the 
riparian area with successional setback and the associated impacts on channel evolution. High beaver 
populations in certain watersheds can block fish movement and change thermal regimes of streams. 
Many of the coldwater streams of this watershed are marginal for trout. Thus, a series of beaver dams 
will often pool large amounts of water and raise critical temperatures outside the tolerance range for 
certain species, particularly brook trout. Trapping was at one time an organized effort in the Black 
River watershed. Reductions in pelt prices and the increasing costs of the sport have reduced trapping 
in recent decades statewide, thus allowing furbearer numbers to surge. 

Species introductions, both intentional and unintentional, have affected the biological communities in 
numerous ways. Some species introductions have created valuable sport fisheries and include 
steelhead, brown trout, Chinook salmon, coho salmon, and pink salmon. Other exotic species like 
zebra mussels, sea lamprey, and gobies continue to cause problems both to industry and to native 
ecosystems (see Aquatic Nuisance Species subsection). 

Brown trout were imported to the United States from Germany in 1883. They were stocked in a 
variety of locations throughout Michigan in the late 1880s with mixed results. Stocking efforts for 
brown trout increased by the 1920s (MDNR 1974) in response to perceived declines in brook trout 
populations. Historical stocking records show that brown trout were stocked frequently throughout 
the streams of the Cheboygan River watershed, most certainly dating back to the early part of the 
twentieth century. Today this species is self-sustaining throughout parts of the Sturgeon, Maple, and 
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Pigeon river watersheds. The Black River remains relatively free of brown trout and is a haven for 
brook trout.  

Salmon were introduced to the Great Lakes by the late 1960s. It is without doubt that they began to 
migrate into the Cheboygan River soon after these lake-wide stocking efforts began. Direct stocking 
efforts into the lower Cheboygan River did not begin until as recently as 2003. This species provides 
a popular off-shore fishery as well as a fishery for river anglers up to the Cheboygan River Dam. 
Salmon occasionally may swim through the Cheboygan lock system and migrate further upstream but 
do not provide a substantial fishery. 

Other modifying factors for the Cheboygan River watershed include urbanization, road development, 
and oil and gas development. These activities have negative effects on waters in the basin through 
both point and non-point-source pollution (see Water Quality). Current industrial discharges to the 
river are subject to requirements of National Pollution Discharge Elimination System (NPDES) 
permits (see Water Quality). A fair amount of the aquatic shoreline in the Cheboygan River 
watershed is developed, particularly in the lower reaches and large lakes. Development along the 
water will shape the way water flows through and over the watershed. Such development will 
increase erosion and sedimentation to the watershed, alter hydrology by increasing impervious 
surfaces, and change the natural water-land interface. Oil and gas development is also quite 
prominent in this watershed, particularly in the headwaters of the Black, Pigeon, and Sturgeon rivers. 
Continued vigilance is needed to minimize the effects of current oil and gas development and protect 
the surface and groundwater resources within the watershed (see Soils and Land Use Patterns).  

Current Fish Communities 

Seventy-eight fish species are found in the Cheboygan River watershed (Table 16; Appendix C). 
Maps of their known distribution within the watershed were prepared using MDNR, Fisheries 
Division files, University of Michigan’s Museum of Natural History records, the Michigan Fish Atlas 
(Bailey et al. 2004), and the best professional judgment of the authors. Many stream reaches inhabited 
by fish may be used only seasonally by some species. These reaches were still included in the 
distribution map as part of the species range. 

Five species and two hybrids within the watershed were intentionally introduced and six species have 
colonized the watershed from Lake Huron. The Cheboygan River watershed is also home to four rare 
fish species. Historical records indicate the presence of pugnose shiners in the watershed. This species 
has special concern status in Michigan. The pugnose shiner requires streams with sand substrate or 
clear, weedy lakes, and is intolerant of turbidity. The lake sturgeon and lake herring are threatened 
species in Michigan. The lake sturgeon is relatively common in the Cheboygan River watershed and 
is found in Black Lake and the lower Black River, as well as the Cheboygan River. Lake sturgeon are 
also present, albeit in lower numbers, in Mullett and Burt lakes. It is unknown how many lake 
sturgeon migrate up the Cheboygan River from Lake Huron but cannot pass upstream beyond the 
dam. Lake herring often live in deep, oligotrophic lakes that possess good amounts of cold and highly 
oxygenated waters. This species has recently been found in Douglas, Burt, Mullett, and Black lakes, 
and is probably common in many other small inland lakes that possess these characteristics. One 
historical record of a channel darter exists for the Cheboygan River watershed. This species is 
currently considered endangered in Michigan.  

Temperature plays a large role in the distribution and abundance of fishes. Fish can be placed into 
categories or guilds based on their temperature preference and temperatures at which they spawn. 
These guilds are composed of fish species that typically inhabit water bodies of cold, cool, or warm 
water (Diana 1995). Membership within one of these guilds is based on a number of factors, 
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including the upper thermal tolerance limits for survival, the thermal preference for fishes in which 
they achieve optimum growth, and observations of presence-absence under certain conditions (Eaton 
et al. 1995). The effects of mean July temperatures on fish communities in Michigan rivers were 
examined by Wehrly et al. (2003). The study found relatively distinct community composition within 
three thermal categories based on July mean temperature values: cold (<66ºF), cool (66ºF to 72ºF), 
and warm (>72ºF). Although we use a more complex classification system for streams (see Water 
Quality), the simpler classification system of cold, cool, and warm is used here to be inclusive of 
lakes and to simplify the discussion. 

Coldwater fish communities are composed of species with a relatively narrow tolerance range of 
temperatures, especially in the summer months. In rivers, coldwater fish communities typically have low 
species diversity. These communities include species such as rainbow, brown, and brook trout as well as 
sculpin species. Coldwater fish inhabit the headwater reaches of much of the Cheboygan River 
watershed and occupy other reaches seasonally (e.g., salmon migrations). Coolwater fish communities 
are composed of fishes that tolerate a broader range of temperatures, and generally have higher species 
diversity. Coolwater species of fish can live in cold water, but maximum growth and survival is typically 
limited. Coolwater fish species in the Cheboygan River watershed include walleye, yellow perch, 
darters; northern pike, muskellunge; suckers; and some minnow species, such as blacknose dace, 
longnose dace, and northern redbelly dace. Warmwater fish communities are composed of fishes that 
tolerate an even broader range of temperatures but do best in warmer waters. Warmwater streams 
typically have high species diversity. Warmwater fish species include bass, sunfish, minnow, and catfish 
species. Smallmouth bass, largemouth bass, rock bass, pumpkinseed sunfish, bullhead catfish, and 
bluegill are common throughout much of the watershed, except in the coldwater reaches of certain 
streams. Many of the lotic systems of this watershed have overlapping temperature regimes (coldwater, 
coolwater, warmwater) at various points as the rivers progress downstream. Consequently, fish 
communities typically transition from cold, to cool, to warm water communties. 

Streams in the Cheboygan River watershed with coldwater fish communities are common in the 
southern portion of the watershed. These include the headwater reaches of the Sturgeon, Pigeon, and 
Black River. Some coldwater streams do exist in the northern portion of the watershed but are limited 
to smaller tributaries (e.g., Laperell Creek, Maple River, Mullett Creek). A coldwater reach is defined 
in this watershed by the geology and hydrology which result in large inflows of groundwater. Some 
coldwater streams receive more groundwater than other groundwater streams. For example, the 
Sturgeon, Pigeon, and Black rivers all start in areas of high groundwater discharge and have 
coldwater designation as earlier mentioned. However, the Sturgeon River maintains its coldwater 
status nearly the entire length. The Pigeon River has coldwater status for much of its length except the 
far river segment, where it changes to a coolwater designation based on empirical temperature 
assessments. The Black River makes a transition from coldwater to coolwater much higher in the 
watershed compared to the other mentioned rivers. Ironically, this latter stream has a brook trout 
population, which is a species that has the strictest temperature tolerances. Because of this, brook 
trout have evolved to adapt to variation in annual temperature changes in this river by often migrating 
from cool seasonal waters to areas with colder thermal refuge, such as springs or deeper pools. 
Coldwater species will often inhabit the lower, warmer reaches of these rivers during the cooler parts 
of the year. The lowest portion of the Cheboygan River downstream of Cheboygan Dam supports 
coldwater fish seasonally, as potamodromous fish such as steelhead and salmon migrate up the river. 
This reach normally has a mix of cool- and warmwater fish species.  

Large lakes are a prominent feature in this watershed (see Geography). Rivers of the Cheboygan 
River watershed flow in and out of these lake systems which include: Crooked, Pickerel, Douglas, 
Burt, Mullett, and Black lakes. Species diversity and abundances are thus dictated by the temperature 
and morphology of the lakes. Diversity is typically much higher in the lake systems, particularly 
those lowest in the watershed drainage. Coolwater species are very common in the lakes (e.g., 
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smallmouth bass, walleye, and northern pike). Yet warmwater species such as largemouth bass and 
coldwater species including trout can also be found within these lakes. Lakes also influence what is 
found in adjacent streams, as some fish may move from the lake into the stream.  

Mussels and Aquatic Invertebrates 

Mussel data are very limited in the Cheboygan River watershed. The University of Michigan, 
Museum of Zoology (http://www.lsa.umich.edu/ummz/ [February 2013]) lists historical records for 
various species of mussels in this watershed (Table 17). There is little doubt that the distribution of 
some species listed is more widespread. Nineteen species of mussels are listed under special status 
throughout Michigan (MNFI 2008). 

The MDEQ-Water Bureau conducted macroinvertebrate community surveys within the Cheboygan 
River watershed in 1991, 1994, 2000, 2001, and 2005. This report will focus primarily on the most 
recent survey. 

A total of 80 aquatic macroinvertebrate families have been identified over 38 sites in the 2005 
Cheboygan River watershed surveys (Walker 2008a-d). In comparison, Cwalinski et al (2006) 
reported 76 aquatic macroinvertebrate families were surveyed in the nearby Thunder Bay River 
watershed at 15 sites in 2000 (Taft 2003). A variety of habitat types were surveyed in the Cheboygan 
River watershed, ranging from small coldwater streams to medium sized coolwater rivers. 
Macroinvertebrates are generally identified only to family so the number of genera and species found 
in the Cheboygan River watershed is much higher than 80. The mean richness across all sites was 32, 
while individual sampling locations ranged from 20 to 42 taxa (Table 18a-c). The lowest score 
(number) was for Minnehaha Creek at Pickerel Lake Road, while the highest score (number) was for 
the Black River at Black River Road. 

Three species of aquatic invertebrates are listed as having special concern status in Michigan and 
have been found in the counties of the Cheboygan River watershed. These include the slippershell 
mussel (Alasmidonta viridis), Douglas Stenelmis riffle beetle (Stenelmis douglasensis), and splendid 
clubtail (Gomphus lineatifrons). Three species of aquatic invertebrates are considered endangered in 
the State of Michigan and have been found in the Cheboygan River watershed. These include the 
Hine’s emerald dragonfly (Somatochlora hineana), aquatic freshwater snail (Planorbella smithi) and 
Hungerford’s crawling water beetle (Brychius hungerfordi). The Hungerford’s crawling water beetle 
has gained the most notoriety across the watershed and was even found in Canada Creek at Canada 
Creek Highway during the 2005 survey. The Hungerford’s crawling water beetle has also been found 
in recent years in Van Hetton Creek, East Branch Black River, and the East Branch Maple River 
(USFWS 2006). The status of the aquatic snail Planorbella smithi was elevated to endangered by the 
State of Michigan in 2009, and is known to occur only in Douglas and Burt lakes (MNFI 2011).  

Amphibians and Reptiles 

Nine species of frogs and toads and seven species of salamanders live within the Cheboygan River 
watershed (Harding and Holman 1992). None of these species has a state or federal status of 
endangered, threatened, or special concern (Table 19).  

Eleven species of snakes and one lizard (five-lined skink) reside within the Cheboygan River 
watershed (Holman et al. 1993, Harding and Holman 1990). The eastern massasauga rattlesnake has 
special concern status in Michigan (Table 19). The massssauga rattlesnake is unique because it is the 
only poisonous snake species found in Michigan. This species prefers marsh and swamp habitat but 



49 

may be found in upland meadows and woodlands in summer (Holman et al. 1993). The massasauga 
rattlesnake is locally common in distinct parts of the Cheboygan River watershed. 

The Cheboygan River watershed is home to five species of turtles. Two of these (wood and Blandings) 
are species of special concern in Michigan (Harding and Holman 1990) (Table 19). Populations of wood 
turtles have been reduced primarily through mortality from crossing roads and from pet collection. 
Habitat loss and road crossing mortality are the major causes of mortality for the Blandings turtle 
(Harding and Holman 1990). Egg predators also can have a large impact on nest success. 

A fishing license is required to take frogs and turtles for personal use and as such may not be bought, 
sold, or offered for sale. The take of various reptiles and amphibians is regulated by the MDNR 
Fisheries Division and specific regulations by species are listed in the Michigan Fishing Guide. 

Birds 

Doepker et al. (2001) list 121 breeding birds associated with aquatic and wetland habitats in the 
Cheboygan River watershed (Table 20). The rivers, lakes, and wetland areas provide valuable habitat 
for a variety of game and nongame birds. Ducks, geese, and mergansers nest and forage along the 
rivers and lakes, while upland birds forage and travel within riparian corridors. Other species of birds 
not listed use the watershed seasonally on migration routes (e.g., northern pintail duck) or live in the 
uplands year-round (e.g., ruffed grouse). The state-threatened common loon breeds on the lakes while 
stream edges are popular habitat types for several species of shorebirds and wading birds, such as 
great blue herons. Seven species of birds are of special concern status in Michigan, while seven 
species are listed as threatened, and two species (piping plover and long-eared owl) are listed as 
endangered (Table 20). 

Mammals 

The abundant forests and wetlands (see Soils and Land Use) in the Cheboygan River watershed 
support a variety of mammalian species (Table 21). The river and riparian corridors provide food, 
cover, and travel or migration routes for such game species as black bear, white-tailed deer, coyote, 
and bobcat. Sport harvest is an important activity in this watershed, both in the form of hunting and 
trapping. Various mammal species are important to the trapping industry and include American 
beaver, muskrat, and mink (Table 21). Rare mammals in the watershed include the American marten 
(threatened) and woodland vole (special concern). 

Much of the Cheboygan River watershed is home to one of the largest wild elk herds east of the 
Mississippi River. Prime elk range can be found throughout the upper and middle reaches of the 
Sturgeon, Pigeon, and Black river catchments. Herds are healthy enough to support an annual 
managed harvest. The current elk herd is managed for 800-900 animals and often fluctuates over this 
range prior to harvest. Eastern Elk were native to Michigan but were extirpated from the state by 
1877 (Baker 1983). Seven Rocky Mountain elk were released near the town of Wolverine in 1918 in 
order to reestablish a local Michigan population.  

Other Natural Features of Concern 

Michigan Natural Features Inventory lists 22 vascular plants, 16 invertebrates, 4 fishes, 8 birds, 1 
snake, 2 turtles, 1 mammal, 4 plant communities, and 2 other natural features as being of concern 
status within the Cheboygan River watershed (Table 22).  
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Plant community types listed as natural features include the dry-mesic northern forest, intermittent 
wetlands, pine barrens, and northern fens. Dry-mesic northern forests are pine or pine-hardwood 
dominated and often originate following catastrophic fire events and are maintained through low-
intensity ground fires. Pine barrens are dominated by clumped or scattered coniferous trees in fire 
dependent savannas which occur on sandy outwash plains or glacial lake plains. Pine barrens often are 
composed of jack pine and pin oak. Intermittent wetlands are sedge and herb-dominated areas often 
found along lakeshores and are influenced by fluctuating water levels. Northern fens are sedge and rush 
dominated wetlands occurring on neutral or alkaline saturated peat or marl and fed by rich groundwater. 

Great blue heron rookeries are also listed as a natural feature of concern in the Cheboygan River 
watershed (Table 22). These rookeries contain groups of nests and are located in wooded wetlands 
with large trees. These rookeries are often used annually by these birds. 

Aquatic Nuisance Species 

An aquatic nuisance species (ANS) is defined as an organism that is waterborne, nonnative, and has 
the potential to threaten the existence or diversity of native species or disrupt a natural community. 
ANS can also threaten commerce or recreational activity. Since the 1800s, at least 140 nonindigenous 
aquatic organisms have been introduced in the Great Lakes ecosystem (Coscarelli and Bankard 1999). 
Some of these organisms have already entered the inland waters of the Cheboygan River watershed.  

Adult sea lamprey are parasitic on other fish species and can kill up to 40 pounds of fish per year 
(Coscarelli and Bankard 1999). This species lives most of its life in the larval stage within high quality 
rivers of Michigan. The United States Fish and Wildlife Service (USFWS) aims to control sea lamprey 
by treating these rivers with a chemical that selectively kills larval lamprey without harming resident fish 
populations. Many parts of the Cheboygan River watershed are treated for larval lamprey, especially the 
Sturgeon, Maple, and Pigeon rivers. Despite this control effort, many larval lamprey transform into 
adults and feed on fish in both Lake Huron and Lake Michigan. Some of the highest concentrations of 
adult sea lamprey in the Great Lakes are found in northern Lake Huron.  

Eurasian ruffe and round goby are exotic fish species that can reduce native fish populations through 
predation on eggs and larvae or through direct competition for forage and habitat. Round gobies are 
common in the lower Cheboygan River. A recent netting of fish in a pool below the Cheboygan River 
Dam found this species to be prevalent. Round gobies were also observed in high numbers during a 
recent (fall 2007) walleye evaluation on Mullett Lake. The connectivity of the lower reaches of the 
watershed via the Inland Waterway suggests that gobies will become common throughout Burt, 
Crooked, and Pickerel lakes. The USFWS has surveyed various Great Lakes ports and river mouths 
for ruffe in recent years. This species has not been reported in the lower Cheboygan River, but has 
been found to the south in the Thunder Bay River mouth.  

Zebra mussels are a small exotic mollusk that attach to hard surfaces underwater and filter 
microscopic algae and animals (zooplankton) from the water. Zooplankton are an important food 
source for young fish such as walleye, yellow perch, and bass. Though tiny, zebra mussels can 
become quite prolific and form dense colonies of over one-million per square meter (Coscarelli and 
Bankard 1999). These mussels can have detrimental effects upon Michigan’s lakes by killing native 
clams and filtering out essential nutrients from the water column which fish rely upon for survival. 
They can also outcompete macroinvertebrates for food and habitat. It is not completely understood 
how zebra mussel colonization in inland waters affects populations of various fish species. Michigan 
Sea Grant (http://www.miseagrant.umich.edu/ais/lakes-m-r.html#o [February 2008]) lists eight lakes 
in the Cheboygan River watershed where zebra mussels have colonized. These lakes include Black, 
Long, Thumb, Mullett, Burt, Crooked, and Pickerel lakes. The first three lakes listed are not part of 

http://www.miseagrant.umich.edu/ais/lakes-m-r.html#o
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the Inland Waterway and zebra mussels were probably transferred to these waters through anglers or 
recreational boaters. The remaining listed lakes are part of the Inland Waterway and colonization 
could have been from those using the water route. Zebra mussels likely occur in additional waters not 
yet included on the official list kept by Sea Grant. Douglas Lake, for instance, has zebra mussels. The 
entire Cheboygan River is also home to zebra mussels. Earliest reports of zebra mussel colonization 
to the watershed date back to 1993.  

Other invasive species and diseases that may currently inhabit the watershed or may do so in the 
future are the rusty crayfish, Eurasian water milfoil, purple loosestrife, viral hemorrhagic septicemia 
(VHS), and whirling disease. Whirling disease is caused by a parasite which infects trout and salmon. 
The parasite enters the head and spine of young fish, leading to erratic swimming behavior and 
potentially death. The spores of whirling disease have been found throughout Michigan streams, 
including the Sturgeon River. Spore densities in this system are quite low and fish species do not 
develop clinical signs of the disease. VHS is a newly introduced fish virus to Michigan. It does not 
affect humans, but has the potential to cause large-scale mortalities in fish populations. It was recently 
discovered in the Great Lakes but has not appeared within most inland water bodies in Michigan. The 
lakes and rivers of the Cheboygan River watershed are at high risk of being colonized by this virus 
due to the movement of boats between the Great Lakes and inland waters through the Inland 
Waterway.  

Rusty crayfish are a nonnative invertebrate from the Ohio River valley. They can grow large and often 
out-compete native species of crayfish. Rusty crayfish are also known to remove or shred large amounts 
of aquatic vegetation that is essential for lake productivity and fish shelter. Reports of this species exist 
through parts of the Inland Waterway including Pickerel, Crooked, Burt, and Mullett lakes and outside 
the waterway in Long Lake. They may exist at other locations in the watershed and future aquatic 
community surveys will help document their spread as well as that of other invasive species. 

Eurasian water milfoil and purple loosestrife are two invasive species of plants which can be found in 
parts of the Cheboygan River watershed. Purple loosestrife is a perennial wetland plant native to 
Europe and Asia. The plant can form dense monoculture stands and eventually displace native 
vegetation and reduce plant species richness. Many lake association members and volunteer groups 
seek to reduce this species through manual removal.  

Eurasian water milfoil is a submergent plant that grows rapidly in lakes once established. This 
nuisance species out-competes native aquatic vegetation and often significantly disrupts the aquatic 
ecosystem for many years. It is hard to eliminate once large stands become established. This species 
does best in lake environments, and has been found in Burt, Thumb, and Long lakes but most likely 
exists in many lakes in the watershed. Treatment of Eurasian water milfoil is expensive and 
elimination is nearly impossible. Treatment can occur through chemicals, or biologically with weevils 
which reduce plant growth. 

The preceding paragraphs provide a brief summary of the exotic species that affect the Cheboygan 
River watershed. All anglers and waterway users should educate themselves on these nuisance species 
and learn methods to prevent the spread of these and other nonnative organisms.  

Fisheries Management 

Historical and modern fisheries management in the Cheboygan River watershed has been shaped by the 
varying aquatic habitat types in its rivers and lakes. The watershed contains a diverse array of rivers and 
a multitude of lake types. The valley segments of small coldwater streams such as the West Branch 
Maple River (headwaters to Maple River Dam), Sturgeon River (headwaters to confluence with West 
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Branch Sturgeon River), West Branch Sturgeon River, Pigeon River (headwaters to Golden Lotus Dam), 
Black River (headwaters to Clark Bridge Road), East Branch Black River, and Canada Creek drain a 
region of high groundwater loading (see Hydrology and Geology) and maintain summer stream 
temperatures and top-quality habitat suitable for trout. These streams are managed primarily through 
habitat protection measures, such as permit reviews, and angling regulations that promote self-sustaining 
trout populations. The watershed also contains a number of medium-sized coldwater streams. These 
include valley segments in the Maple River (Maple River Dam to Burt Lake), Sturgeon River 
(confluence with West Branch Sturgeon River to Burt Lake), Pigeon River (Golden Lotus Dam to 
confluence with Little Pigeon River), and the Black River (Clark Bridge Road to Kleber Dam). Portions 
of these streams may be managed to take advantage of populations of migratory steelhead and brown 
trout from the large lakes discussed later in this section. 

Although known primarily for its coldwater streams, the Cheboygan River watershed also contains a 
number of rivers with warmer water temperatures. These include the East Branch Maple River, the 
Pigeon River (confluence with Little Pigeon to Mullett Lake), the Black River (Kleber Dam to Black 
Lake), the Lower Black River, and the Cheboygan River. Most of these rivers are designated trout 
streams, but since all are thermally marginal for trout the designation is intended to protect migrating 
salmonids (adults and smolts). The Black River segments and the Cheboygan River also have special 
regulations to protect spawning lake sturgeon and muskellunge. 

The Cheboygan River watershed includes three of the twenty largest inland lakes in the state (Burt, 
Mullett, and Black), as well as other large lakes over 1,000 acres in size including Pickerel-Crooked 
and Douglas lakes. These lakes are primarily managed through habitat protection and angling 
regulations that are protective of the fish populations within those lakes (See Biological 
Communities). On Black Lake, there is a regulated winter fishing season for lake sturgeon with 
limited harvest , where the primary method of take is by spear. Burt and Mullett lakes support good 
populations of rainbow trout (steelhead) and brown trout, which migrate into the Sturgeon River, 
Pigeon River, and other tributaries for spawning. 

In addition to its large lakes, the Cheboygan River watershed contains numerous smaller lakes. Fish 
stocking, angling regulations, and habitat protection are again the primary methods of fishery 
management for these lakes. There are, however, a number of specially-managed lakes in the 
watershed which are discussed later in this section. 

Fish stocking was historically a common fisheries management method throughout the watershed and 
remains an important tool today, although at a much smaller scale (Table 23). Most fish stocking has 
been done by the MDNR. Many warm and coolwater fish species, such as walleye, bluegill, and 
hybrid sunfish, were stocked in the watershed prior to the 1950s. These fish were typically large 
enough to be legally harvested in a short-lived put-and-take fishery. Fish stocking records from 1979 
to present are available on the Fisheries Division website.  

In the past, many streams in the watershed were stocked with trout, but this management practice was 
stopped because it was ineffective and costly. Today, trout streams within the watershed are managed 
through a combination of regulations that recognize the ecological importance and social values of 
salmonid species. Trout populations in nearly the entire Cheboygan River watershed were managed 
by uniform regulations prior to 2000, although statewide regulations on creel limits, seasons, and 
length limits varied substantially in the past (Borgeson 1974). The most recent changes for inland 
trout regulations were made in 2000 as a result of a statewide review of the existing regulations. 
Today, trout streams in the watershed are managed as Type 1, Type 2, Type 4, and Type 3 waters 
(Table 24, listed here in descending order of occurrence). Type 1 trout streams are the most common 
because they are the “standard” regulation for trout streams throughout the state. There are also a 
number of Type 2 trout streams in the watershed, including the Maple River from Maple River Dam 
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downstream to mouth, the Pigeon River from Golden Lotus Dam downstream to M-68 bridge, and the 
Black River from Town Corner Lake stairs downstream to Tower Dam.  

Type 4 trout streams in the Cheboygan River watershed include the Pigeon River from M-68 bridge 
downstream to its mouth and Sturgeon River from Afton Road downstream to its mouth. Type 4 
regulations allow anglers to fish for migratory rainbow trout (steelhead) from Mullett and Burt lakes 
all year. One reach within the Cheboygan River watershed (the Cheboygan River from Cheboygan 
Dam downstream to Lake Huron) has Type 3 trout stream regulations, which are appropriate to allow 
fishing for potamodromous fish species, such as Chinook salmon. 

In 2008, a reach within the Cheboygan River watershed was designated as a special regulation research 
area. For the Black River from Tin Shanty Bridge Road downstream to the Town Corner Lake stairs the 
season is open all year, but the possession season is from the last Saturday in April to September 30 
(limit 2 trout). Only artificial lures may be used, and it is unlawful to use or possess live bait, dead or 
preserved bait, organic or processed food, or scented food on any of the waters or on shore. The 
minimum size limits (MSLs) are 10 inches for brook trout and 12 inches for brown trout. The objective 
of this special regulation is to determine if restricting anglers to the use of only artificial lures or flies on 
a reach of the Black River results in an increase in survival and abundance of larger and older brook 
trout as compared to a reach of the same river where bait angling is permitted.  

Stocked and self-sustaining trout populations in the Cheboygan River watershed have been monitored 
by MDNR field staff and by staff from the Hunt Creek Fisheries Research Station and the Pigeon 
River Trout Research Station which have conducted over 50 years of trout stream research. The 
Pigeon River Trout Research Station operated from 1949–1965, and was located at the present site of 
the Pigeon River Country State Forest Headquarters. Staff from both research stations studied lakes 
and streams throughout the watershed, helping guide statewide trout management. 

Data gathered from creel surveys of anglers and their catches provide another important fisheries 
management tool. These surveys allow managers to evaluate the effectiveness of management actions 
such as stocking or regulation changes. The oldest creel survey data for many lakes in the watershed 
were collected by conservation officers from 1928–64 (Appendix D). This effort was discontinued, in 
part, because the methods were rather informal and the data gathered did not allow for expanded 
estimates of total catch, harvest, or angling effort.  

Fisheries Division has a number of long-term electrofishing sampling sites in the Cheboygan River 
watershed. These long-term sampling sites are fixed sites in the Stream Status and Trends Program 
(SSTP), which was recently developed by Fisheries Division to standardize data collection and allow 
for spatial and temporal comparisons among water bodies (Wills 2006). Fish populations within a 
1,000-foot section of the river are estimated using standard mark-recapture fish sampling methods 
employed by the MDNR (Schneider 2000). The abundance (number and pounds per acre) of trout 
populations were estimated from samples collected in July or August of each year on a three-year 
rotation. 

The following sections highlight fisheries management throughout the Cheboygan River watershed. 
The descriptions will follow the river valley segment approach defined earlier in this report (see 
Geography). The 2008 stream classification, based on temperatures and fish community, are used to 
classify streams (see Water Quality). Fisheries management for each reach is described for the main 
stem river reach, the tributaries to that reach, and the lakes within that catchment. Fish stocking 
events prior to 1978 are also listed for each waterbody. 
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West Branch Maple River—Headwaters to Maple River Dam 

Main Stem 
This reach has a number of habitat types. The West Branch Maple River originates in the 
Pleasantview Swamp and is classified as warm in its headwaters due to its surface drainage origins. 
However, the river quickly accrues groundwater along its length, cooling rapidly to warm-transitional 
by the time it crosses Ralmer Road and becomes even colder at the confluence of Cold Creek. Water 
temperatures (and classification) remain cold to Lake Kathleen. The majority of the West Branch 
Maple River supports a typical coldwater fish community and is managed with Type 1 trout stream 
regulations throughout.  

The West Branch Maple River contains a mix of brown, brook, and rainbow trout. The stream is 
dominated by brook trout, which had the highest densities (number per acre) and standing crop 
(pounds per acre) of the three trout species each year it was sampled. In fact, the density of brook 
trout at the Robinson Road site is higher than any other Stream Status and Trends fixed site in the 
Northern Lake Huron Management Unit (NLHMU). Brook trout standing crop is second only to the 
North Branch of the Au Sable River, and is more than twice the statewide average of other high 
quality trout streams sampled during Stream Status and Trends fixed site surveys (Figure 36). This 
reach had an average of 1,415 trout per acre (5,156 trout per mile) from 2002-04. Standing crop of all 
trout during the same time period averaged nearly 51 pounds per acre (Fisheries Division, 
unpublished data). 

Because the West Branch Maple River is relatively warm in its headwaters, the fish community is 
susceptible to small changes in water temperature, which can cause a significant change in species 
composition (P. Seelbach, MDNR, personal communication). Therefore, a partnership was formed in 
2007 to begin managing multiple beaver dams which were thought to be warming the river. The 
group was organized by the Miller VanWinkle Chapter of Trout Unlimited and Conservation 
Resource Alliance (CRA). Volunteers floated the river in the fall of 2007 and documented a total of 
36 beaver dams. Afterwards, staff of CRA and the MDNR worked with local trappers over the winter 
of 2007-08 to reduce the beaver population near the river. Once the population has been reduced, the 
partnership will remove a number of beaver dams to restore flows. 

Other fisheries management activities for the West Branch Maple River include maintaining a sand trap 
near the airport; stocking brook trout in the 1950s and 1960s; and a number of trout population estimates.  

Tributaries 
The principal tributaries in this segment include Brush Creek and Cold Creek. Brush Creek, which 
originates as an outlet from Larks Lake (discussed below), is classified as a warm-transitional stream. 
There are no fisheries data on file for Brush Creek. Cold Creek is also classified as a warm-
transitional stream and was last surveyed in 1972, when an excellent brook trout population was 
documented. Numerous gravel riffles which provide important spawning habitat were reported. Both 
streams are managed with Type 1 trout stream regulations. 

Lakes 
There are two lakes in this segment: Larks Lake and Lake Kathleen. Larks Lake, last surveyed in 
2005, is very shallow (most of the lake is less than 5 feet deep) and unproductive. Nongame species, 
such as white sucker and bullheads, dominated the catch in terms of numbers and biomass. Sport fish 
species collected include yellow perch, pumpkinseed, rock bass, largemouth bass, and northern pike. 
The fish community is typical for a shallow lake with limited nutrient availability, low vegetation 
levels, and marl substrate. Largemouth bass, northern pike, and panfish populations are limited by the 
low productivity of the lake. The lake periodically winterkills due to its shallow nature.  
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Lake Kathleen is a 42-acre impoundment formed by the Maple River Dam. The entire shoreline of 
Lake Kathleen is privately owned, limiting public access. Average depth of the impoundment is 4.2 
feet, with a maximum depth of 12.9 feet. The lake does stratify, and has cold temperatures (maximum 
of 64.1°F on August 22, 2007) and good oxygen levels (6.79 ppm at 11.1 ft. depth). A 1973 survey 
conducted by the University of Michigan Biological Station (Curless 1973) found a mix of coldwater 
and warmwater species, typical of an impoundment on a coldwater river. The species included brown 
trout, sculpin, northern pike, white suckers, Johnny darters, yellow perch, pumpkinseeds, bluegills, 
rock bass, largemouth bass, and several minnow species. 

Because of their nature and limited access, no fisheries management activities beyond general 
statewide sport fishing regulations occur in Larks Lake or Lake Kathleen. 

East Branch Maple River—Headwaters to Maple River Dam 

Main Stem 
The East Branch Maple River is a warm-transitional stream and originates as the outlet from Douglas 
Lake, and flows to its confluence with the West Branch Maple River at Lake Kathleen, forming the 
main stem Maple River downstream of the dam. Because it is a lake outlet, the fish community is 
composed primarily of warm and coolwater fish species, although it does have some coldwater 
habitat as it accrues groundwater in the lower portion of the river. The East Branch Maple River has 
Type 1 trout stream regulations. 

The stream was sampled in 2002 at the Robinson Road crossing as a random survey site in the SSTP. 
The primary purpose of random survey data is to characterize different types of streams in the state, 
and to answer questions best answered by comparing different streams. The species encountered 
include bowfin, mudminnows, four cyprinid (minnow) species, grass pickerel, largemouth bass, 
mottled sculpin, pumpkinseed, white sucker, and yellow perch. This mix of coolwater species is 
typical of a marginal trout stream, with dace and sculpin alongside perch and centrarchids. No trout 
were found during the 2002 survey. The stream has good habitat for trout (gravel and woody debris), 
but temperatures get high enough during the summer to make it thermally marginal for these species. 
Therefore, trout only use the stream on a seasonal basis. 

Tributaries 
The tributaries in this segment include Beavertail Creek and Lancaster Creek (also known as Bessey 
Creek), which flow into Douglas Lake, and Van Creek, which flows directly to the East Branch 
Maple River. These three tributaries are all classified as warm-transitional streams. Lancaster Creek 
provides fish access to a large flooded marsh in the spring, which is important spawning habitat for 
esocid species such as grass pickerel and northern pike. This “pike marsh” has been operated by 
members of the Douglas Lake Preservation Society (DLPS) for a number of years in cooperation with 
the MDNR.  

No fisheries data are available for Beavertail Creek or Van Creek. Management is limited to standard 
sport fishing regulations. 

Lakes 
Lancaster Lake is a 52-acre natural lake in northwestern Cheboygan County, in the Maple River 
watershed. Maximum depth is 57 feet. Lancaster Lake has two tributaries: Lancaster Creek flows into 
the northwest corner of the lake, and Munro Creek flows into the northeast portion of the lake. The 
lake outlet, Bessey Creek, flows into Douglas Lake to the south. Lancaster Lake was last surveyed in 
2005. The survey showed a healthy fish community, with good numbers of both predators and prey. 
Predators such as largemouth bass and northern pike had good size distributions. Black crappie and 
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bluegill also had good size distributions, but black crappie were much more abundant. Although 
slightly below state average, growth of black crappie and largemouth bass was satisfactory. Northern 
pike were especially slow growing, averaging 1.7 inches smaller than the state average length-at age. 
Bluegill were also growing below state average, with a growth index of -0.7. 

Munro Lake is a 515-acre natural lake in northwest Cheboygan County. Although large in size, 
Munro Lake is relatively shallow, with a mean depth of about 5 feet, and a maximum depth of 15 
feet. Because of its shallow depths, Munro Lake is prone to periodic winterkill and does not thermally 
stratify in the summer as the wind continually mixes the water column. Munro Lake has an unnamed 
tributary, and the lake’s outlet, on the north end of the lake, flows into Lancaster Lake. Munro Lake 
was last surveyed in 2006, and although the catch was numerically dominated by yellow perch and 
rock bass, largemouth bass comprised the largest percentage of biomass in the catch. Growth of all 
species was above the state average, indicative of a productive lake. Bluegill and pumpkinseed had 
good size distributions up to 8 and 9 inches, respectively. The number of large rock bass (10 inches or 
greater) was impressive. The absence of larger predators in the catch may indicate that anglers are 
harvesting fish once they reach an acceptable size. Other fish have a good distribution of sizes, with 
many inch groups represented. This indicates a balanced fish community, good survival, and that the 
lake has not experienced a complete winterkill in a number of years.  

Douglas Lake is a 3,350-acre natural lake with a maximum depth of 80 feet, although most of the lake 
is less than 30 feet deep. The lake was most recently surveyed in 2000. Cwalinski (2004) discusses 
this survey and the management direction for Douglas Lake: 

The overall fish community of Douglas Lake has not changed much through time, with a 
few exceptions. The current community can generally be characterized as having the 
following: 1) an average growing and diverse panfish community with some species more 
abundant than others, 2) an abundant rough fish community, 3) a remnant coldwater fish 
community, 4) and a predator game fish component consisting mainly of two abundant 
species (northern pike and smallmouth bass) and one uncommon species (largemouth bass). 
The large game fish tend to exhibit average to slightly below average growth.  

Panfish species include yellow perch (most common), rock bass, bluegill, pumpkinseed sunfish, and 
black crappie. Ongoing fishery management within Douglas Lake includes cooperative operation of 
the pike rearing marsh between the DLPS and the MDNR. A better public access site for Douglas 
Lake should be pursued. 

Maple River—Maple River Dam to Burt Lake 

Main Stem 
The main stem Maple River originates at the confluence of the East and West branches at Lake 
Kathleen, above Maple River Dam. Although originating as a tailwater below Maple River Dam, 
water temperatures are fairly cold because there is a considerable amount of groundwater input in the 
area. This cold-transitional reach is managed with Type 2 trout stream regulations. 

The main stem was last surveyed in 2002 as a random site in the SSTP. Random sites involve a one-
pass electrofishing effort to document species presence and relative abundance. Three species of trout 
(brook, brown, and rainbow) were collected at this station, in addition to 10 other species of fish 
representing both warm and coldwater preferences. This mix of fish types within the community 
reflects the origins of the main stem, which starts at the confluence of its two tributaries just 
upstream. The West Branch Maple River is a coldwater stream, with a good trout population. The 
East Branch Maple River is a marginal trout stream, due to its lentic origin (Douglas Lake) and the 
limited groundwater input provided by the surficial geology through which it flows. The upstream 
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impoundment, Lake Kathleen, is also a likely source for warmwater species encountered below the 
dam. Brown trout were the most abundant game fish encountered, with lengths fairly well distributed 
but age-0 trout less abundant than one would expect. Five legal brown trout (12-14 inches) were 
observed during sampling. Brown trout growth was above the state average. Current regulations 
appear to be adequate; more restrictive size limits would not be appropriate. 

Average width of this reach was 47.6 feet, with depths of 0.5–4.7 feet. Gravel was the predominant 
substrate throughout the reach, and there was a good variety of pool, riffle, and run habitat. In the 
past, two sand traps were maintained on the main stem near Brutus Road. Maintenance of these traps 
was discontinued because they were located relatively close to the mouth and the benefits of sand 
removal were only realized for a small part of the watershed. The heavy equipment pads at the sand 
traps became popular for illegal ORV use and trash dumping. To help address this issue, volunteers 
worked with the MDNR to place gates to limit motorized access to these areas. Initial results have 
been promising. 

Other management activities in the main stem Maple River include streambank stabilization that was 
completed in 1989–1990 using stone rip rap. The river was also stocked with brown trout, brook 
trout, and rainbow trout in the 1960s, 1970s, and early 1980s. Stocking was discontinued after 
fisheries managers realized it was providing little benefit to the established fish community. 

Tributaries 
There are no major tributaries in this valley segment. 

Lakes 
There are no major lakes in this valley segment. Burt Lake will be discussed in another subsection of 
Fisheries Management. 

Sturgeon River—Headwaters to confluence with West Branch Sturgeon River 

Main Stem 
The Sturgeon River begins as a series of springs that emerge from coarse-textured moraines near 
Gaylord. This reach receives a substantial amount of groundwater loading, and is appropriately 
classified as a coldwater stream above the confluence with Club Stream. Downstream of that 
confluence is classified as cold-transitional. The entire reach is regulated as a Type 1 trout stream.  

The contributing watershed in this reach contains a number of large, privately-owned parcels. The river 
itself has been the subject of two court cases concerning its navigability (whether it is public water or 
private). A two-mile segment of this reach has been adjudicated as nonnavigable by the courts (see 
Special Jurisdictions) and is therefore considered private. Another segment in this reach was confirmed 
as navigable (public) by the courts (see Special Jurisdictions). The reach also includes a large parcel of 
state-owned land referred to as “Green Timbers.” Green Timbers is managed as a special use area within 
the Pigeon River Country State Forest by the Forest, Mineral, and Fire Management Division (FMFM) 
of the MDNR. Special management for this parcel includes prohibiting the use of motorized vehicles 
and an emphasis on wildlife management and a wilderness experience.  

Fisheries Division has a fixed sampling site on the Sturgeon River at the river’s crossing of 
Trowbridge Road. Brown trout were the most abundant salmonid species captured at this station, 
followed by rainbow trout. No brook trout were present. Standing crop of brown trout (31 pounds per 
acre) was less than that of other fixed sites in the NLHMU (Figure 37). Standing crop of rainbow 
trout (17 pounds per acre) was the highest of any fixed site in NLHMU and above the average for 



58 

other high quality trout streams sampled as fixed sites in the Stream Status and Trends Program 
(Figure 38).  

There was a considerable amount of habitat work done in this reach during the 1980s in conjunction 
with the Michigan Youth Corps. Most of the work involved placing stone for bank stabilization and 
to prevent additional sediment from entering the river. Approximately 4,500 feet of stream bank was 
stabilized using clean fieldstone rip rap in the main stem Sturgeon River from 1983–89. A small 
portion of this work was done in the adjacent downstream reach below the confluence with the West 
Branch Sturgeon River. 

A sand trap project was initiated in the mid-1980s in conjunction with the bank stabilization work and 
in cooperation with Trout Unlimited. Twelve sand traps, approximately one every mile, were dug in 
the upper Sturgeon River. This was done largely to address sediment from construction of a ski resort 
and golf course in the headwaters and other human development. Currently, only one of the traps (at 
Sturgeon Valley Road) is being maintained. Fisheries Division is also studying the effectiveness of 
the sand trap at Old Vanderbilt Road by monitoring bed elevations and channel cross sections at a 
number of locations in the reach. The other sand traps initiated in the mid-80s are no longer used due 
to either access issues or because they were deemed ineffective. 

Tributaries 
Mossback Creek, Pickerel Creek, Club Stream, Stewart Creek (including its tributary Blackjack 
Creek), are mostly small, groundwater-fed streams. All have Type 1 trout stream regulations, and are 
classified as coldwater streams. 

Lakes 
There are six lakes of note within this valley segment: Clifford, Lance, Murner, Olund, Pickerel, and 
Wildwood. Clifford and Lance lakes are small private lakes and are not actively managed by 
Fisheries Division. The MDNR attempted to acquire property on Lance Lake to provide a small 
carry-in access site for the public, but the property was sold before the purchase could be made. The 
state should pursue property acquisition on this lake to provide for public access if future 
opportunities become available. Pickerel Lake is a Designated Type A trout lake (Table 25), and is 
annually stocked with 2,500 rainbow trout. Pickerel Lake was last surveyed in 2007 and also supports 
populations of bluegill, yellow perch, pumpkinseed, and largemouth bass. The rainbow trout are 
surviving and providing a fishery, although growth rates are variable. Wildwood Lake is a 350-acre 
shallow lake with a lake-level control structure (dam) on it. Due to an abundance of small pike, there 
is a no minimum size limit, or “no MSL,” regulation for pike on this lake. Wildwood Lake was last 
surveyed in 2002, when game fish collected included yellow perch, bluegill, rock bass, and 
pumpkinseed, and a large number of northern pike. No fisheries data are available for Murner or 
Olund lakes. 

West Branch Sturgeon River 

Main Stem 
The West Branch Sturgeon River is classified as a cold stream, and was stocked with rainbow trout 
and brook trout in the 1950s, but managers quickly realized that natural reproduction was more than 
adequate to maintain the fishery. Fisheries Division has a SSTP fixed sampling site on the West 
Branch Sturgeon River at the crossing of highway Old 27. Brown trout were the most abundant 
salmonid species captured at this station, followed by rainbow trout. Only a few brook trout were 
present. Standing crop of brown trout (66 pounds per acre) was slightly above that of other fixed sites 
in the NLHMU (Figure 37). Standing crop of rainbow trout (10 pounds per acre) was comparable to 
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other high quality trout streams within NLHMU (Figure 38). Brook trout are also present in the 
upstream areas of the West Branch Sturgeon River. 

Tributaries 
Marl Creek is classified as a coldwater stream and has Type 1 trout stream regulations. No fisheries 
data are available for this stream. 

Lakes 
Four lakes within this segment that are actively managed by the MDNR include Hoffman, Thumb, 
Silver, and Weber lakes. General fisheries surveys of Hoffman Lake and Thumb Lake were conducted 
in spring 2008. Thumb Lake, also known as Lake Louise, is annually stocked with 20,000 splake (a 
cross between brook trout and lake trout) and has Type B trout lake regulations (Table 25). Thumb Lake 
has been stocked with trout on a fairly regular basis since 1942, with an initial rainbow trout plant as 
early as 1922. Splake have been stocked in the lake since 1976, except 1978–1980, when lake trout were 
stocked. Rainbow trout were also stocked in 2008. In the 1930s and 1940s, managers stocked warm and 
coolwater species such as largemouth and smallmouth bass, walleye, perch, and bluegill. In addition to 
splake and rainbow trout, game fish species encountered in the 2008 survey of Thumb Lake included 
panfish species (yellow perch, bluegill, and pumpkinseed), and northern pike. A creel survey was done 
on Thumb Lake in 2006, which indicated a fairly low catch of splake (MDNR, unpublished data). These 
results should be interpreted with caution however, as the creel survey was conducted only from April 
through September. Angler reports indicate that there is a substantial winter fishery for splake, but this 
information was not captured in the creel survey.  

Hoffman Lake was stocked with rainbow trout in the 1920s and 1940s, and brook trout in the 1930s 
and 1940s. Bluegill were also stocked in Hoffman Lake in 1937. The 2008 survey of Hoffman Lake 
found largemouth bass, northern pike, bluegill, and yellow perch. There is no MSL for northern pike 
in Hoffman Lake, a regulation that was put in place to reduce the abundance of small fish and keep 
the population size in check. Based on the 2008 survey, which showed good northern pike size and 
age structure, the “no MSL” regulation will be removed for Hoffman Lake. The lake responded well 
to the no-MSL regulation, but we believe the size structure is currently such that the population will 
be self-regulating, and that standard, statewide regulations should be restored. 

Silver Lake and Weber Lake have Type B trout lake regulations (Table 25), and are stocked annually 
with trout by the MDNR. Current management prescriptions call for Silver Lake and Weber Lake to 
receive an annual plant of 5,000 rainbow trout and 2,500 brown trout, respectively. 

A general survey of Silver Lake was conducted in 1995. A good number of rainbow trout were captured 
in the nets, indicating that the stocked fish were surviving. Rainbow trout growth was acceptable at the 
time. Other species in the lake, including bluegills, pumpkinseeds, rock bass, and smallmouth bass, were 
not growing very well and did not have the size distributions that attract much angling attention. The 
lake primarily supports a trout fishery but perch fishing can be good there on occasion. 

Weber Lake was last surveyed in 1992 to assess the trout population. Good survival of stocked brown 
trout was noted. Reports indicate that the yellow perch fishery was improving, with an average size of 
8.4 inches in the catch.  

Sturgeon River—Confluence with West Branch Sturgeon River to Burt Lake 

Main Stem 
The Sturgeon River becomes fast and deep with increased discharge from the added flow of the West 
Branch Sturgeon River, downstream of which it is classified as warm-transitional. The most recent 
fisheries survey for this reach was completed in 2007, at the township park in Wolverine, just 
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downstream of the confluence with the West Branch Sturgeon River. This survey found a mix of 
brook, brown, and rainbow trout, with brown trout dominating the catch. Some warmwater species 
such as bluegill and pumpkinseed also were captured in 2007. This reach is similar to the adjacent 
reach upstream, and along with the West Branch Sturgeon River has a mix of resident and lake-run 
brown trout and rainbow trout (steelhead). The mostly coldwater fish community in this reach also 
has some cool and warmwater species present. In addition to the lake-run brown and rainbow trout, 
the river supports runs of other species from Burt Lake such as walleye and white suckers. Similar to 
the reach above the West Branch Sturgeon River, there was a considerable amount of habitat work 
done in this reach during the 1980s by the Michigan Youth Corps.  

Tributaries 
The only tributary to the Sturgeon River downstream of its confluence with West Branch Sturgeon 
River is Beebe Creek, which is classified as a coldwater stream and has Type 1 trout stream 
regulations. No fisheries data are available for Beebe Creek. 

Lakes 
Inland lakes are absent within this segment 

Burt Lake 

A netting survey of Burt Lake was done in 2001–2002 as part of Fisheries Division’s Large Lakes 
Program, a statewide program designed to improve assessment and monitoring of fish communities 
and fisheries in Michigan’s largest inland lakes. 

Hanchin et al. (2005a) provide a description of the fish community based on that survey: 

We collected a total of 17,227 fish of 28 species…. Total sampling effort was 321 trapnet 
lifts, 31 fyke-net lifts and 6 electrofishing runs. We captured 2,899 walleyes and 203 
northern pike. Other game species collected in order of abundance of total catch were: 
rock bass, smallmouth bass, yellow perch, rainbow trout, brown trout, largemouth bass, 
pumpkinseed, bluegill, black crappie, muskellunge, and brook trout. 

The trout populations in Burt Lake are a testimony to the quality of the rivers that feed 
the lake. The Sturgeon and Maple river systems harbor quality spawning runs of rainbow 
and brown trout. The young fish, particularly rainbow trout, often migrate downstream 
and live out their remaining life cycle in Burt Lake. Trout have access to more forage in 
the lake, and can grow to impressive sizes. 

Hanchin et al. (2005a) also reported that an estimated 42,032 adult walleye (approximately 2.4 fish 
per acre) were in Burt Lake. An estimated 1,779 adult northern pike (approximately 0.1 fish per acre) 
were also in Burt Lake at the time of the survey. Burt Lake was again surveyed in the spring of 2011 
as part of a walleye survey of the Inland Waterway, including Burt, Mullett, Pickerel, and Crooked 
lakes, as well as the Crooked, Indian, Cheboygan, and Black rivers. Results of this survey were not 
yet available at the time this report was completed. 

Burt Lake has a long history of fisheries management. Since 1925 various fish species have been 
stocked in the lake, including rainbow trout, lake trout, walleye, lake sturgeon, rock bass, northern 
pike, and yellow perch. The most recent MDNR fish stockings in Burt Lake were a 1987 rainbow 
trout plant and lake sturgeon plants in 1990 and 2009. Burt Lake supports diverse and popular sport 
fisheries for everything from walleye and perch to rainbow trout and brown trout. 
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Tributaries 
Tributaries to Burt Lake include the Sturgeon and Maple rivers, which were discussed previously. 
The Little Carp River, also a tributary to Burt Lake, is classified as a coldwater stream and has Type 1 
trout stream regulations. Several unnamed tributaries to Burt Lake are also classified as coldwater 
streams: two at the northwest corner of the lake, and one in the northeast corner of the lake (tributary 
to White Goose Bay). None of the unnamed streams have trout stream regulations.  

Other tributaries to Burt Lake are in the Crooked River drainage, which includes Pickerel and 
Crooked lakes. These tributaries include Minnehaha Creek, West Branch Minnehaha Creek, Silver 
Creek, Berry Creek, Cedar Creek, and McPhee Creek. All of these tributaries have Type 1 trout 
stream regulations and are classified as coldwater streams. The Crooked River does not have trout 
stream regulations and is classified as a warm-transitional river. A 2003 survey of West Branch 
Minnehaha Creek found brook trout and brown trout, with brook trout being much more abundant. 
Silver Creek, a tributary to Crooked Lake, was stocked with brook trout from 1959–1965, and with 
rainbow trout in 1988. No contemporary survey data exist for Silver Creek. Crooked River was 
surveyed in spring of 2011 as part of a walleye survey of the Inland Waterway, including Crooked, 
Indian, Cheboygan, and Black rivers, as well as Burt, Mullett, Pickerel, and Crooked lakes. Results of 
this survey were not yet available at the time this report was completed. 

Other Lakes 
Pickerel and Crooked lakes are managed primarily for coolwater fish species including walleye and 
northern pike. Walleye and pike populations were evaluated in 2001 as part of the large lakes 
program, with an estimated 12,346 adult walleye and 628 adult northern pike present at the time 
(Hanchin et al. 2005b). Both lakes were previously stocked with walleye in alternate years. However, 
fall walleye evaluations for Pickerel and Crooked lakes subsequent to the 2001 large lake survey have 
documented good natural reproduction of walleye so the stocking frequency has been reduced to 
every three years. Walleye stocking was not completely discontinued due to an agreement with the 
Pickerel-Crooked Lakes Association. 

Round Lake is a 353-acre natural lake and has a maximum depth of 14 feet. The lake is at the head of 
the Cheboygan River watershed, with an unnamed outlet that flows to Crooked Lake. Round Lake 
was stocked with smallmouth and largemouth bass, perch, bluegill, and perch in the 1930s and 1940s. 
Walleye were stocked in 1957, 1991, 1995, 1996, and 1998. The lake was last surveyed in 1968, 
when northern pike, walleye, smallmouth and largemouth bass, and bluegill were the most abundant 
game fish species. 

Pigeon River—Headwaters to Golden Lotus Dam 

Main Stem 
This reach and its tributaries are designated trout streams with Type 1 trout stream regulations, and are 
classified as coldwater streams. The primary game fish within this reach is brook trout. Golden Lotus 
Dam at the downstream end of this reach prevents access for migratory brown and rainbow trout. 

Tributaries 
The South Branch Pigeon River has Type 1 trout stream regulations, and is classified as a coldwater 
stream. The stream was last surveyed in 2007 and brook trout, brown trout, and tiger trout (a cross 
between brook and brown trout) were found. 

Lakes 
The most notable lake within this reach is Lansing Club Pond, an impoundment of the main stem 
formed by Golden Lotus Dam. Lansing Club Pond is not valuable from a fisheries management 
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perspective; it is very shallow, with substrate that is thick organic silt accumulated along the bottom. 
This dark substrate absorbs sunlight and heats the water, warming the reach of the Pigeon River 
below the dam. 

A more valuable lake from a fisheries management perspective is Big Lake. This lake is stocked with 
walleye by the MDNR and was most recently surveyed in 2005 to evaluate walleye recruitment. The 
survey found a good walleye population, with a substantial amount of natural reproduction. Based on an 
analysis of oxytetracycline (OTC) marks, 77% of the 22 age-0 walleye captured were of wild origin.  

Other lakes within this segment include Denny Lake, Fifteen Lake, Ginsell Lake, Lewis Lake, and 
Oley Lake. No fisheries data are available for these water bodies, and fisheries management is limited 
to typical sport fishing regulations. 

Pigeon River—Golden Lotus Dam to confluence with Little Pigeon River 

Main Stem 
Brook, brown, and rainbow trout are all present in this reach, which is greatly influenced by the 
presence and operation of Golden Lotus Dam. In addition to the warming effects of the impoundment 
reducing coldwater fisheries potential, the reach is affected by the peaking operation of the dam (see 
Dams and Barriers). This peaking and ponding operation results in the dewatering of steelhead 
redds, the stranding of fish and invertebrate species, and the downstream flushing of small fish, eggs, 
and invertebrates during high flows. This stretch of the Pigeon River is managed with Type 2 trout 
stream regulations. 

In 1954 and 1984 sediment was released from the impoundment, resulting in fish kills downstream. 
Another sediment release and subsequent fish kill occurred in June 2008. Extensive sampling to 
determine the magnitude of the fish kill was conducted and is summarized in Nuhfer et al. (2009a). In 
addition, electronic temperature recording thermometers have been deployed above the dam and at 
various locations downstream of the dam over the past decade. Analyses of these temperature data 
show that summer water warming caused by the dam reduces thermal habitat suitability for trout 
downstream and that dam removal could expand optimal thermal habitat for trout by up to 16 miles 
(Nuhfer et al. 2009c). For the most recent case, an interim order was entered with the 46th Circuit 
Court on April 5, 2010, which called for removal of the Golden Lotus Dam after a plan for dam 
removal is developed and monitoring is done. 

Fisheries Division has a SSTP fixed sampling site on the Pigeon River at Elk Hill Campground. 
Abundance, density, and standing crop of trout populations were estimated from samples collected in 
July or August of each year from 2002 to 2004. Fish populations within the 1,000-foot reach of river 
sampled were estimated using standard mark-recapture fish sampling methods employed by the 
MDNR (Schneider 2000). Brown trout, brook trout, and rainbow trout populations at this site were 
lower than the NLHMU and statewide averages (Figures 36-38).  

Tributaries 
Cornwall Creek, Grindstone Creek, and Nelson Creek are all designated trout streams and have Type 
1 trout stream regulations. Although all of Cornwall Creek is classified as cold water, the Type 1 
regulations apply only to the reach upstream of Cornwall Flooding. A 1984 survey of this stream 
found brook and brown trout.  

Lakes 
Cornwall Creek Flooding and Grass Lake support warmwater fish communities. Cornwall Creek 
Flooding is a good panfish lake, with notable catches of bluegills and perch. It was stocked with tiger 



63 

muskellunge in alternate years from 1979 to 1991. Because of the muskellunge plants, spearing on the 
lake was banned. The spearing ban remained in place (except for carp) on the lake until 2010, when the 
spearing ban was removed. Cornwall Creek Flooding was last surveyed in 1995 and a good number of 
largemouth bass were found. Grass Lake is small and shallow and prone to periodic winterkill. The lake 
was stocked with bluegill and smallmouth bass in the 1930s. Grass Lake was last surveyed in 2003, 
when four species of fish were documented: bluegill, brown bullhead, green sunfish, and pumpkinseed.  

A number of small, unique “sinkhole” lakes are located in this reach: North Twin, South Twin, 
Hemlock, Ford, West Lost, Lost, and Section 4 lakes. These lakes were formed when underground 
limestone caves collapsed to form sinkhole depressions at the surface. The seven sinkhole lakes, 
ranging in size from 3–10 acres, were closed to fishing in the 1960s to allow for research studies in 
their waters. While the lakes were used for a number of important studies, they had not been used for 
research since the 1990s. In an effort to increase fishing opportunity the fishing ban was removed for 
these lakes in 2008, and four of the lakes (Hemlock, Ford, West Lost, and Section 4 Lakes) are 
stocked with trout. Measures were taken to ensure that the fishing pressure on these lakes would not 
increase erosion and sedimentation. Watercraft restrictions were placed on the lakes so that vessels 
are prohibited where launching and recovery of such craft were expected to cause erosion. The 
exceptions are as follows: nonmotorized single-user float tubes are permitted on North and South 
Twin lakes, Section 4 Lake, and Lost Lake; while it is unlawful to operate a vessel powered by a 
motor except an electric motor on Hemlock, Ford, and West Lost lakes. The four stocked lakes are 
now classified under Type D trout lake regulations. Only artificial lures may be used on these lakes, 
and the minimum size limit for brown trout, brook trout and rainbow trout is 15 inches.  

Pigeon River—Confluence with Little Pigeon River to Mullett Lake 

Main Stem 
The upper portions of this reach support high populations of subyearling rainbow trout along with 
fairly low-density populations of brook trout and brown trout. We believe that mortality of trout in 
this reach is high because during most years, summer water temperatures in this reach are higher than 
optimal for trout. Brown trout are the predominant salmonid species species based on biomass. 
Summer populations of brown trout are augmented by immigrants from Mullet Lake that ascend the 
river during the summer before spawning later in the fall. The warmer summer water temperatures in 
this reach support a more diverse and abundant community of non-trout fish species as compared to 
reaches farther upstream. Type 2 trout stream regulations are in place upstream of M-68, while Type 
4 trout stream regulations occur downstream of M-68 to allow anglers to fish for steelhead that 
ascend the river from Mullett Lake. 

 A number of fish surveys have been done in this reach in the past, with the most recent survey 
completed in 2003 as a random site under the SSTP. A 1,200-foot reach was surveyed at the Andrea 
Agnes Nature Preserve downstream of M-68. Young rainbow trout and brook trout, which use this 
reach only seasonally, were captured along with a number of brown trout.  

Tributaries 
The Little Pigeon River is a designated trout stream with Type 1 trout stream regulations. It is a 
coldwater stream in its upper reaches and a cold-transitional stream in its lower half. The Little 
Pigeon River has not been stocked. A survey conducted in 2002 found brook and brown trout, with 
brook trout dominating. Forage fish such as shiners, dace, chubs, and suckers were common. 
Although there are no fisheries data for Kimberly Creek, a small tributary to the Little Pigeon River, 
angler reports indicate that it is an excellent brook trout stream. 
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Lakes 
Lakes in this segment include Mud Lake, Echo Lake, Hackett Lake, and Sixteen Lake. Mud Lake is a 
small, shallow lake that is prone to winterkill. A 2003 survey of the lake found only two species of 
fish (yellow perch and golden shiners), both of which are relatively tolerant of low dissolved oxygen 
conditions. The limited fisheries data available for Echo Lake indicate the lake supports populations 
of bluegill and northern pike. No fisheries data are available for Hackett Lake or Sixteen Lake. 
Fisheries management is limited to general statewide sport fishing regulations. 

Mullett Lake 

Fisheries management in Mullett Lake has included fish surveys, creel surveys, and the stocking of 
numerous species such as lake trout, brown trout, brook trout, rainbow trout, splake, lake sturgeon, 
and walleye. The lake supports popular walleye and smallmouth bass fisheries, as well as fisheries for 
brown and rainbow trout. Although the lake has been stocked with a small number of walleye in 
recent years, the main source of walleye is from natural recruitment throughout the system. Mullett 
Lake, like the other large lakes in this watershed, has a population of lake sturgeon, although the size 
of that population is unknown. Mullett Lake supported a popular winter ice fishery (spearing) for lake 
sturgeon until 2000, when sturgeon spearing was closed statewide (with a few exceptions) due to 
population concerns. A research project that began in 2009 will attempt to quantify the size of the 
lake sturgeon population within this lake. Mullett Lake was surveyed in the spring of 2011 as part of 
a walleye survey of the Inland Waterway, including Burt, Mullett, Pickerel, and Crooked lakes, as 
well as the Crooked, Indian, Cheboygan, and Black rivers. Results of this survey were not yet 
available at the time this report was completed. 

Tributaries 
The Indian River is the principal tributary to Mullett Lake and is part of the Inland Waterway, 
connecting Burt Lake to Mullett Lake. The Indian River “spreads” provides good habitat for Great 
Lakes muskellunge and for a number of years was the collection site for the muskellunge egg take for 
Michigan’s hatchery system. From 1972 into the late 1980s and early 1990s muskellunge were 
trapped at the “spreads” for an egg take; the fertilized eggs were then flown to a hatchery in 
Wisconsin for incubation and hatching. Reports of lake sturgeon spawning in the Indian River have 
also been received. Indian River was surveyed in spring of 2011 as part of a walleye survey of the 
Inland Waterway, including Crooked, Indian, Cheboygan, and lower Black rivers, as well as Burt, 
Mullett, Pickerel, and Crooked lakes.  

Tributaries to the Indian River include the Little Sturgeon River and Crumley Creek. The Little 
Sturgeon River is home to the Little Sturgeon Trout Club, which is a large property holder in this 
reach. The trout club stocks a substantial number of fish in this river, and has done a considerable 
amount of stream alteration on club property, including the addition of bulkheads, diverters, check 
dams, and fish cover. A 1958 survey of Crumley Creek found brook trout, sculpin, and yellow 
bullhead.  

Mullett Creek is a small tributary to Mullett Lake. It is a coldwater stream in the upper reaches and a 
cold-transitional stream in its lower half. Mullett Creek has fairly high groundwater loading and 
supports a brook trout population, but the lower reaches are susceptible to elevated temperatures due 
to beaver dams and some agricultural land use practices. In 2007, a group was formed involving the 
U.S. Fish and Wildlife Service (USFWS), the Natural Resources Conservation Service, and the 
MDNR Fisheries Division out of concern about loss of in-stream habitat and increased sediment load. 
The last survey in 2007 revealed an excellent brook trout population along with other common 
coldwater species such as sculpins. 
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Other Lakes 
Cochran Lake was stocked in 1940s to the early 1960s with a variety of species including smallmouth 
and largemouth bass, bluegill, redear sunfish, and rainbow trout. Numerous surveys show a fish 
community with yellow perch, largemouth bass, bluegill, bullhead, and a few northern pike. The lake 
was chemically reclaimed with rotenone in 1959, and restocked with bluegill and largemouth bass.  

Roberts Lake is considered a twin lake to Cochran Lake. Roberts Lake was stocked with hybrid 
bluegill in the 1990s, and is known as a good panfish lake. MDNR Fisheries Division maintains a 
water level control structure on this lake.  

Devereaux Lake is a private lake, but creel census records from the 1940s and 1950s indicate the 
presence of smallmouth bass, pumpkinseed sunfish, rock bass, and yellow perch. 

Black River—Headwaters to Clark Bridge Road 

Main Stem 
The Black River watershed is known for its outstanding brook trout fishery which is managed 
through a variety of coldwater fisheries regulations (Table 24). The upper part of this reach is under 
Type 1 trout stream regulations while special regulations (see previous research area description) are 
in place from Tin Shanty Bridge to the Town Corner Lake stairs. Below the stairs, Type 1 trout 
streams regulations extend to Tower Pond.  

The Upper Black River Council (UBRC), composed of many different partners including the MDNR 
(see Citizen Involvement), has been involved with fisheries management in this watershed. In this 
reach, the UBRC has placed large woody debris within the stream for fish habitat, and plans to 
continue this in-stream habitat work in the future. The UBRC works closely with trappers in the area 
to reduce the beaver population on the Black River and its tributaries. The group also employs a 
summer work crew to place large woody debris in the river and remove key beaver dams as directed. 

The UBRC also spearheaded the completion of a number of watershed inventories, including those 
for road-stream crossings and eroding streambanks. These inventories have helped guide and 
prioritize restoration activities in the watershed. The group also collects hourly temperatures at 
various locations throughout the Black River watershed. 

Past fisheries management activities within this reach of the Black River by the MDNR include 
maintenance of a sand trap at Tin Shanty Bridge. There are also two sand traps in this section that are 
maintained by a private association, the Black River Ranch. The reach was stocked with brook trout 
from 1959–1965 and numerous fisheries surveys have been conducted throughout the years. Brown 
trout were manually removed in 1981 and 1983 to reduce competition with brook trout.  

Tributaries 
Stewart Creek, Tubbs Creek, and Little McMasters Creek are all classified as cold-transitional 
streams. Stewart and Tubbs creeks have Type 1 trout stream regulations. 

Lakes 
Notable lakes in this segment include North and South Blue lakes, Town Corner Lake, and Hardwood 
Lake. North and South Blue lakes are managed under special “quality” regulations with an open 
season of last Saturday in April to September 30. Possession is not allowed (catch-and-release only), 
and only artificial lures may be used. North Blue Lake has a good yellow perch population, while 
South Blue Lake provides quality fishing for bluegill and largemouth bass. This was confirmed when 
the lakes were last surveyed in 2001. 
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The primary game fish in Town Corner Lake is largemouth bass. Green sunfish and brown trout were 
also encountered at lower numbers in the most recent (1983) survey. The lake was chemically 
reclaimed in 1962, and restocked with rainbow trout and largemouth bass. Subsequent stocking was 
done with brook trout (1964), brown trout (1965 and 1983), and rainbow trout (1973). Hardwood 
Lake was stocked in 1932 and 1933 with bluegill. There have been no other fisheries management 
actions in Hardwood Lake due to its low fisheries value.  

East Branch Black River 

Main Stem 
The East Branch Black River is also known for its brook trout fishery and has seen a considerable amount 
of fisheries management over the years, with stream improvement plans dating back to 1932. These plans 
included placement of current deflectors and fish cover. Current fisheries management activities in this 
reach include Type 1 trout stream regulations, periodic maintenance of a sand trap, and numerous trout 
population estimates. There are plans to maintain the sand trap in this reach more frequently.  

Tributaries 
Rattlesnake Creek is a coldwater stream with Type 1 trout stream regulations. Rattlesnake Creek is a 
popular brook trout stream that was most recently surveyed in 2008 when population estimates were 
made at four stations. Management plans for this river include spawning riffle enhancements to 
increase the production of young-of-year brook trout. 

Lakes 
Foch Lake is an impoundment managed by Fisheries Division. The impoundment/flooding was 
originally proposed by Wildlife Division in 1949 or 1950, built by Fisheries Division in 1955 (52 
acres), and raised in 1963 (85 acres). Foch Lake has largemouth bass and bluegill populations, and 
the impoundment here provides increased recreational fishing opportunity. The adjacent state-owned 
land is popular for dispersed camping.  

Black River—Clark Bridge Road to Kleber Dam 

Main Stem 
Fisheries management in this segment of the Black River has been limited. Future activities in this 
reach may be conducted by the UBRWRC. 

Tributaries 
No fisheries management activities have occurred on the tributary streams, with the exception of 
Canada Creek (discussed below). McMasters Creek, Tomahawk Creek, Welch Creek, and Gregg 
Creek are warm-transitional streams. Bowen Creek is classified as a cold-transitional stream. All of 
these tributaries have Type 1 trout stream regulations, except for Bowen and Gregg creeks, which are 
not designated.  

Lakes 
Lakes in this segment include two floodings—one that is managed by Wildlife Division (Dog Lake), 
and one that is managed by Fisheries Division (Tomahawk Creek Flooding). Dog Lake flooding is 
prone to periodic winterkill, and the only fisheries management activity was a plant of bluegill and 
smallmouth bass in 1937. Tomahawk Creek Flooding was stocked in 1967 with golden shiners, 
largemouth bass, and tiger muskellunge. The most recent survey (2004) found good numbers of 
panfish (e.g., bluegills, pumpkinseed, and yellow perch), northern pike, and largemouth bass. 
Northern pike are a popular game fish on this flooding. 
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Kleber Pond is an impoundment of the Black River, and was last surveyed in 1969. Northern pike, 
bluegill, pumpkinseed, and rock bass were all common. Tower Pond impounds the Black River 
upstream of Kleber pond and has pike and panfish, as well as some brook trout that use the pond 
seasonally for refuge. Northern pike spearing is allowed in Tower Pond December 1 through March 
15 through the ice. This regulation is designed to reduce predation on brook trout in the pond. Tower 
Pond was last surveyed in 1979. 

Tomahawk Lake has good bass, pike, and bluegill populations based on the last survey (1979). The 
lake was stocked with smallmouth bass, perch, and bluegill from 1937-40. Little Tomahawk Lake 
was stocked with smallmouth and largemouth bass, perch, and bluegill in the 1930s and 40s. It was 
most recently stocked with splake in 1988.  

Shoepac Lake was stocked with a variety of fish species over time. Smallmouth bass, largemouth 
bass, perch, and bluegill were stocked in the 1930s, rainbow trout in the 1960s, rainbow trout and 
steelhead in the 1970s, and brook trout, rainbow trout, and brown trout in the 1980s and early 1990s. 
The most recent survey of Shoepac Lake in 2007 documented a coolwater fish community with game 
fish species such as largemouth bass, northern pike, and various pan fish species. 

Francis Lake was stocked with smallmouth bass, perch, and bluegill in the 1930s and early 1940s, 
and then with rainbow trout from 1966-72. There is no MSL for northern pike in Francis Lake.  

Canada Creek 

Main Stem 
Canada Creek is well known for its brook trout fishery. The UBRWRC has added some large woody 
debris in this reach, and two sand traps are maintained by the MDNR. Four additional sand traps in 
Canada Creek are maintained by a private association, Canada Creek Ranch. Canada Creek is mostly 
a cold-transitional stream, except in the area downstream of Valentine Lake, where it is warm-
transitional, and near the mouth, where it is classified as a coldwater stream. 

The Hungerford’s crawling water beetle (HCWB, Brychius hungerfordi) was recently found in 
Canada Creek and has been known to inhabit one of its tributaries, Van Hetton Creek. The HCWB is 
an endangered species, and fisheries management plans that have the potential to disturb its habitat 
(such as stream habitat improvement) now must be reviewed by the USFWS.  

Tributaries 
Van Hetton, also known as Van Hellon, Creek was last surveyed in 2004. One brook trout, along with 
creek chubs, blacknose dace, and a blackside darter were found. Michigan Deparment of 
Environmental Quality, Water Bureau surveyed Oxbow Creek in 2005, and found mostly blacknose 
dace and creek chubs, along with a few mudminnows, fathead minnows, and northern redbelly dace. 
No fisheries data are available for the other streams. All tributaries in this reach have Type 1 trout 
stream regulations. Montague Creek is classified as a coldwater stream, Van Hetton Creek as a cold-
transitional stream, and Oxbow Creek as a warm-transitional stream. 

Lakes 
Several small- to medium-sized lakes are present within this segment. Bear Den Lake was first 
stocked with warm and coolwater species from 1937–1942, and then stocked with brook trout, 
rainbow trout, and brown trout from 1942–1971. Since 2004, Bear Den Lake has been stocked with 
rainbow trout (Eagle Lake strain) and brook trout (Assinica strain). Bear Den Lake has Type B trout 
lake regulations.  
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Muskellunge Lake is a bass-bluegill lake, with a population of northern pike. The lake was last 
surveyed in 1952. Pug Lakes are a chain of lakes adjacent to Muskellunge Lake. The last official 
survey of Pug Lakes was in 1969, which documented largemouth bass, brook trout, pumpkinseed, 
northern pike, bluegill, and rock bass. Recent angler information indicates there is a high number of 
small northern pike. East Town Corner Lake is also a bass-bluegill-pike lake. East and West Town 
Corner lakes have no MSL for northern pike. Doty Lake is also a bass-bluegill lake but is prone to 
periodic winterkill. A 1975 survey of Jackson Lake revealed a strong panfish community (e.g., yellow 
perch, bluegill, and pumpkinseed sunfish), along with northern pike and largemouth bass.  

Clear Lake receives a substantial amount of recreational fishing pressure, due in part to the presence 
of a state park on its shore. The lake has been stocked, primarily with trout, since the early 1960s. A 
number of chemical fish reclamations using rotenone have been done for trout management. Since 
1990, splake have been stocked into Clear Lake annually (except in 1998, when no fish were 
stocked). A 2004 general survey found good populations of splake and smallmouth bass in this 2-
story fishery (splake in the deeper water, and bass in the shallow areas). Angler reports of good 
splake fishing were also noted. 

Valentine Lake is surrounded by private property, and reportedly has good populations of largemouth 
bass, smallmouth bass, and northern pike. Lake Geneva, Little Joe Lake, Virginia Lake, and Wildfowl 
Lake are all private lakes completely surrounded by Canada Creek Ranch Association property.  

Black River—Kleber Pond Dam to Black Lake 

Main Stem 
This reach is managed primarily for lake sturgeon spawning habitat, and is a warm-transitional river. 
Black Lake supports a substantial lake sturgeon population, which spawns within this reach. 
Numerous research projects have been undertaken here by the MDNR, Michigan State University, 
Central Michigan University, and Sturgeon for Tomorrow. A lake sturgeon head-start program is also 
initiated here. Larval lake sturgeon are collected from the stream, brought to a hatchery to grow, and 
then released back into the Black River or other nearby streams. This program helps increase survival 
of this state-threatened fish species. 

Tributaries 
Two headwater tributaries, Gokee Creek and Adair Creek, are coldwater streams. Milligan Creek is a 
warm-transitional stream, with Type 1 trout stream regulations. Because Milligan Creek is a warm-
transitional stream, it is susceptible to changes in fish community composition from small changes in 
temperature. For this reason, a beaver control and beaver dam removal program has been 
implemented in recent years on this stream to restore brook trout habitat. Much of the dam removal 
work has been done by the UBRWRC. 

Lakes 
Fisheries survey data are available for McLavey and Osmun lakes. McLavey Lake was netted in 1969 
and 1974. A coolwater fish community dominated by northern pike, yellow perch, and pumpkinseed 
was documented. Osmun Lake is known for its healthy largemouth bass and bluegill populations. A 
survey of the lake was done in 2007, and the lake is being considered for classification as a “Quality 
Lake.” Stony Creek Flooding is managed by Wildlife Division for waterfowl. No fisheries data are 
available for Duby Lake or Lost Lake. 
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Black Lake 

Main Stem 
Black Lake is managed primarily for lake sturgeon and coolwater fisheries (walleye, northern pike, 
and muskellunge). A survey was done on Black Lake in 2005, as part of the Large Lakes program. 
This survey estimated that 14,013 adult walleye and 8,826 adult northern pike were in Black Lake 
(Cwalinski and Hanchin, 2011). 

Tributaries 
Coldwater tributaries in this reach include Fisher, Stewart, Stony, and Mud creeks. Stony Creek is 
managed with Type 1 trout stream regulations. The Rainy River is classified as a warm-transitional 
stream, but also has Type 1 trout stream regulations upstream of M-68. Cold Creek is classified as 
cold-transitional stream.  

Lakes 
This reach contains a number of lakes within its drainage. Loon Lake was last surveyed in 1968 and 
pumpkinseed sunfish, yellow perch, and northern pike were documented. Excellent growth rates for 
northern pike were noted. Fisheries management in Big Mud Lake is limited to stocking a small 
number of smallmouth bass in 1939. Since Rainy Lake periodically drains (see Geology), little 
fisheries management activity has occurred there beyond commenting on lake augmentation strategies 
proposed by the lake association. Little Tomahawk Lake was stocked with bluegill, largemouth bass, 
and smallmouth bass in the 1930s, and was stocked with splake in 1988. The lake was surveyed in 
1966, and good bass reproduction was noted. Big Tomahawk Lake was last surveyed in 1979 when a 
fish community of largemouth bass, rock bass, yellow perch, pumpkinseed sunfish, and northern pike 
were present. The lake was stocked with smallmouth bass, yellow perch, and bluegill in the 1930s and 
early 1940s. 

Lower Black River 

Main Stem 
The lower Black River is a warm water stream, and is primarily managed through fisheries 
regulations. Lake sturgeon spawning has been reported in the area below Alverno Dam. Accordingly, 
the fishing season in the lower Black River is restricted from Alverno Dam down to Mograin Bridge. 
There is no fishing from April 1 to May 15 to protect spawning lake sturgeon as well as northern 
pike, muskellunge, and walleye. The lower Black River was surveyed in spring 2011 as part of a 
walleye survey of the Inland Waterway, including the lower Black, Crooked, Indian, and Cheboygan 
rivers. Results of this survey were not yet available at the time this report was completed.  

Tributaries 
All tributaries in this segment are classified as warm-transitional, except for Long Lake Outlet, which 
is cold-transitional. There are no designated trout streams in this portion of the watershed. Fisheries 
management on Myers Creek includes helping with designs for stream channel restoration to a 
coldwater tributary. In 2002, a private property owner placed a 225-ft culvert along the stream and 
placed fill over top of the culvert. In December 2005, a circuit court judge ruled that the culvert must 
be removed and the stream restored. Fisheries Division has been assisting in an advisory capacity for 
the stream restoration. 

Lakes 
Walleye and northern pike are the primary game fish in Long Lake. The lake was last surveyed in 
2005, when some natural reproduction of walleye was documented. The level of reproduction is 
inadequate to maintain the fishery, so walleye are stocked on an alternate year basis. 
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Twin Lakes refers to five lakes in northeastern Cheboygan County. Twin Lake #1 is a designated 
trout lake with Type D regulations (Table 25). It has been stocked with trout since 1963. Brown trout 
have been stocked annually since 1990 and will be alternated with rainbow trout plants beginning in 
2008. There is a local watercraft control for Twin Lakes which prohibits high speed boating, making 
the lakes ideal to fish from a float tube or canoe. 

Twin Lakes #2-5 were stocked with tiger muskellunge in the 1970s, and then with splake in the 1980s 
and early 1990s. Based on a 2000 survey, major game species include bluegill, northern pike, and 
largemouth bass. 

Cheboygan River 

Main Stem 
Steelhead and Chinook salmon are stocked annually in the Cheboygan River, which is classified as 
warm water. The Chinook salmon are kept in net pens near the mouth of the river for a number of 
days in the spring, allowing the fish to smolt in ambient river water. Holding the salmon in net pens 
prior to their release greatly improves the rate of return of adult salmon to their stocking location 
(J. Johnson, MDNR, personal communication).  

Tributaries 
Laperell Creek is a small brook trout stream with a few brown and rainbow trout. It is classified as a 
coldwater stream and is currently managed with Type 1 trout stream regulations. Laperell Creek was 
stocked with brook trout from 1959–1965, and was last surveyed in 1972.  

Lakes 
There are no lakes within this segment. 

Recreational Use 

Recreational opportunities are abundant in the Cheboygan River watershed due to the large amount of 
publicly-owned land (Figure 39) and the variety of lakes, streams, and rivers within its boundaries. 
Public access to these water bodies can be found throughout the watershed and includes state-owned 
canoe and boat launches (Figure 40), township and municipal ramps, and many informal, publicly-
owned access points. Many water bodies may also be accessed through state forest lands (see Special 
Jurisdictions) and at road-stream crossings where allowed by law. There is a lack of public access sites 
(or access through forest land) in some regions of the watershed, particularly the Maple River, Rainy 
River, and the headwaters of the Sturgeon and Pigeon rivers. Access to some of the small tributaries 
within the watershed, such as Minnehaha Creek, Club Stream, and Mullett Creek, is also limited. 

Although angling is one of the primary recreational activities within the watershed, very little angler 
pressure and use data exist. Historical catch rate data was gathered by Michigan Department of 
Conservation officers through angler interviews from the late 1920s through the 1960s (Appendix D; 
see Fishery Management). Much of these data were gathered during a period when small inland 
streams in Michigan were stocked with legal-size trout and should be interpreted with caution due to 
the lack of project design. For instance, effort and target species were not recorded in these historical 
interviews. Fishing pressure data has been gathered via creel surveys for many of the large lakes (see 
Fishery Management), but data on angler use, preferences, and demographics are lacking for most 
parts of the watershed and should be acquired. This is especially important for sections of the 
watershed where fish stocking is an ongoing management tool. 
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Boating opportunities exist in many of the rivers and lakes throughout the watershed. The Inland 
Waterway is Michigan’s longest chain of rivers and lakes, with a navigable route of nearly 40 miles 
from the mouth of the Cheboygan River at Lake Huron to Crooked and Pickerel lakes in Emmet 
County. The waterway is used by both pleasure boaters and anglers seeking recreational opportunities 
throughout its course, which also includes Mullett Lake, the Indian River, Burt Lake, and the 
Crooked River. Passage through the waterway is aided by lock systems located on the Cheboygan 
River in Cheboygan and on the Crooked River in Alanson. Smaller rivers throughout the watershed 
are frequently used by canoeists and kayakers.  

Other recreational activities in the Cheboygan River watershed include biking, bird watching, berry 
and mushroom picking, camping, cross-country skiing, horseback riding, hunting, off-road vehicle 
(ORV) riding, and trapping. Four state parks and eighteen state forest campgrounds exist within the 
watershed (Figure 41), most of which are located in close proximity to a river or lake. Biking, cross-
country skiing, and hiking opportunities are available at state-owned pathways and trails throughout 
the watershed. Horseback riding is available at three locations (Elk Hill State Forest Campground and 
Trail Camp, Johnson’s Crossing Trail Camp, and Stoney Creek Trail camp); all have connections to 
the north spur of the Shore-to-Shore Riding/Hiking Trail. Ample hunting opportunities for small and 
large game are available on publicly-owned land throughout the watershed. 

The operation of off-road vehicles (ORVs) is allowed on six loop systems within state forest land 
including the 38-mile Black Lake trail (which contains one of five scramble areas in Michigan), the 
28-mile Red Bridge motorcycle trail, the 21-mile Bummer’s Roost motorcycle loop, and the 
Tomahawk A (17 mile-long), B (40 mile-long), and C (37 mile-long) motorcycle trails. It is unknown 
to what extent the operation of ORVs occurs on private land and illegally on public lands. Illegal 
operation of ORVs is of special concern since it can lead to increased erosion, particularly at stream 
crossings. 

Citizen Involvement 

Citizen involvement in management of the natural resources within the Cheboygan River watershed 
occurs primarily through interaction with government agencies that manage the resource. 
Government agencies involved are the MDNR; MDEQ; United States Fish and Wildlife Service; 
United States Forest Service; United States Department of Agriculture, Natural Resource 
Conservation Service; various county road commissions; township and county offices; NEMCOG; 
and the Charlevoix, Cheboygan, Emmet, Montmorency, Otsego, and Presque Isle Conservation 
Districts (see Glossary for acronym definitions).  

In addition to interaction with governmental agencies, citizens may become involved with 
nongovernmental or non-profit organizations that work on various aspects of the Cheboygan River 
watershed. Such associations include the Conservation Resource Alliance; Headwaters Land 
Conservancy; Huron Pines Resource Conservation and Development Council; Little Traverse Land 
Conservancy; Michigan Chapter of the Nature Conservancy; Michigan Council of Trout Unlimited; 
Pigeon River Country Advisory Council; SEE-North; Sturgeon for Tomorrow; Tip of the Mitt 
Watershed Council; and the Upper Black River Council. The Cheboygan River Watershed Habitat 
Partnership, formed in 2001, combines the talents and experiences of many of these nongovernmental 
organizations with state and local government agencies to further protect the natural resources of the 
Cheboygan River watershed.  

Lake associations and sportsmen’s clubs also provide an opportunity for citizen involvement at the 
local level. Large lakes within the watershed are represented by the Black Lake Association, the Burt 
Lake Preservation Association, the Douglas Lake Improvement Association, the Mullett Lake Area 



72 

Preservation Society, and the Pickerel-Crooked Lakes Association. A number of other lake 
associations represent the smaller water bodies located throughout the watershed. 

As the population within a watershed increases, the potential for conflict among natural resource 
stakeholders becomes greater. Therefore, public involvement in the management and stewardship of 
these resources is critical for the long-term protection and enhancement of the Cheboygan River 
watershed. The Northern Inland Lakes Citizens Fishery Advisory Committee, established in 2009, 
provides an excellent opportunity for citizens to become involved with natural resource management 
within the watershed through a multi-agency, multi-organization partnership. Public involvement 
through the advisory committee, one of its member organizations, or other citizen groups provides the 
opportunity to open a dialogue on natural resources issues and promotes the exchange of experiences, 
ideas, and proposals among individuals, communities, interest groups, and government agencies. 
Numerous opportunities exist for concerned citizens to become involved in issues affecting the 
watershed; citizens are encouraged to take advantage of these opportunities for participation. 
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MANAGEMENT OPTIONS 

The Cheboygan River watershed is healthy relative to some other watersheds in Michigan, with a 
broad range of habitat and water types. The thermal regime of the rivers is determined by the glacial 
geology, soils and land use types through which the river flows, but may be altered somewhat by 
dams and barriers within the watershed. Habitat degradation of the watershed is being addressed in 
some areas of the watershed, but will continually need work throughout the basin. The management 
options identified in this assessment are intended to address some of the more important problems 
that are now understood. 

Many of the management options are recommended based on the need to protect and preserve the 
health of a river’s ecosystem (Dewberry 1992). The protection and restoration of headwater streams, 
riparian corridors, and floodplains are of great importance. We must view the river ecosystem as a 
whole, for many elements of fish habitat are driven by whole system processes. 

The following options are consistent with the mission statement of the MDNR, Fisheries Division, 
which is to protect and enhance public trust in populations and habitat of fishes and other forms of 
aquatic life, and promote optimum use of these resources for the benefit of the people of Michigan. In 
particular, the division seeks to protect and maintain healthy aquatic environments and fish 
communities and rehabilitate those that are degraded; provide diverse angling opportunities and 
maximize the values of these fisheries; and to foster and contribute to public and scientific 
understandings of fish, fishing, and fishery management. 

The options presented here are not intended for MDNR, Fisheries Division action only, but should 
also be initiated by citizen groups and other agencies as appropriate. 

Hydrology and Geology 

The surficial geology of the Cheboygan River watershed is diverse, ranging from coarse-textured 
glacial deposits to peat. The different geological types greatly affect how water moves through the 
basin. Streams that flow through permeable glacial deposits with high differences in elevation have 
higher groundwater inflows than streams that flow through less permeable deposits where elevation 
differences are small (see Hydrology). Therefore, groundwater inflows into particular segments of 
the watershed vary considerably due to variation in permeability and topographical relief. Dams 
contribute to flow variability at certain locations within the Cheboygan River watershed; peaking 
operations at Golden Lotus Dam on the Pigeon River continue to create extremely unstable flow 
conditions in this segment.  

Option: Protect natural hydrologic regimes of streams by protecting existing wetlands, flood 
plains, and upland areas that provide recharge to the water table. 

Option: Protect and restore groundwater recharge by requiring that all development-related 
runoff be captured by infiltration basins. 

Option: Protect natural seasonal flow patterns of the river by incorporating best management 
practices and requiring that no additional runoff enter the river from land development. 

Option: Protect existing hydrologic conditions of lakes and remaining natural lake outlets by 
prohibiting construction of new lake-level control structures. This would ensure 
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natural water level fluctuations needed to maintain wetlands around a lake and at 
lake outlets as well as reducing drought flow conditions in outlet streams. 

Option: Restore the natural hydrologic regime of streams by removing dams when possible 
and requiring existing dams to strictly adhere to run-of-river flow operations. 

Option: Restore natural hydrologic regime of lakes and lake outlets by removing lake-level 
control structures when possible. 

Option: Restore headwater, tributary, and main stem run-of-river flows by operating lake 
level control structures as fixed-crest structures with wide spillways rather than by 
opening and closing gates or adding or removing stop logs. 

Option: Explore opportunities to recreate wetland habitats by plugging or otherwise 
disabling drain tile systems that are no longer needed for their original purpose 
(such as drainage fields on retired agricultural lands). 

Option: Explore the possibilities of reestablishing USGS stream flow gauges. 

Option: Protect all existing stable streams from the effects of land use changes, channelization, 
irrigation, and construction of dams and other activities that may disrupt the hydrologic 
cycle, by working with land managers, planners, and MDEQ personnel. 

Option: Protect natural movement of water to the river by restricting addition of impervious 
surfaces in the watershed. 

Option: Preserve the unique geological features of the watershed by protecting regional 
sinkholes from development, modification, and contamination. 

Soils and Land Use Patterns 

While still relatively undeveloped, the Cheboygan River watershed has a variety of land use issues 
that can affect its water bodies. Sandy soils are susceptible to erosion, particularly in road 
construction and maintenance, and riparian development. The loss of wetlands, combined with 
potential residential and commercial growth, existing oil and gas development, and some agricultural 
practices may increase sedimentation. 

Option: Protect watershed soils from improper land use by encouraging the participation of 
watershed councils in land use planning, development, and other river protection issues. 

Option: Protect undeveloped private riparian lands by bringing lands under public ownership 
or through economic incentives such as tax credits, deed restrictions, conservation 
easements, or other means. 

Option: Protect lands through land-use planning and zoning guidelines that emphasize 
protection of critical areas and discourage alteration of natural drainage patterns. 
Support development of zoning standards for townships presently not zoned. 

Option: Protect the river from excessive sedimentation by encouraging education of workers 
involved with road siting, construction, and maintenance in the use of best 
management practices (BMPs). 
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Option: Protect the river from excessive sedimentation by increasing spacing between oil and 
gas well pads and supporting increased use of angular or directional drilling techniques. 

Option: Restore retired well sites and access roads through best management practices to 
minimize potential impacts of continued erosion and sedimentation. 

Option: Protect the river from excessive sedimentation associated with oil and gas 
development by requiring quicker revegetation of soils in affected areas. Access 
roads for wells should also be closed when wells are retired. 

Option: Protect the watershed by continuing to work with MDEQ staff in the classification 
of state land for oil and gas leases, considering the new resource demands of 
horizontal drilling and hydraulic fracturing in the Utica/Collingwood formation. 

Option: Protect stream channels from excessive sediment delivery by using BMPs at road-
stream crossings. Support cooperative funding in situations when local road 
commission budgets are inadequate for use of BMPs. 

Option: Protect and maintain forested buffers along lake shores and river corridors to retain 
critical habitats and to allow for natural wood inputs to rivers. 

Option: Rehabilitate or improve instream culverts or road crossings that are under-sized, 
perched, misaligned, or placed incorrectly. 

Option: Encourage the use of bridges to improve road-stream crossings and discourage the 
use of culverts. 

Channel Morphology 

Stream channels within the Cheboygan River watershed support substantial amounts of important 
high- to very high-gradient habitat with good to excellent hydraulic diversity. Impoundments mask 
some of the higher gradient reaches in the watershed, particularly in the Maple, Pigeon, and Black 
rivers. The majority of stream channels in the watershed appear stable, which is not surprising given 
the abundance of coldwater streams and their steady flows. 

Option: Protect diverse stream channel habitats by preventing removal of large woody 
structure from the channel. 

Option: Protect channel morphology by using bridges or properly sized culverts at road-
stream crossings. 

Option: Protect and restore riparian function by educating riparian residents on how riparian 
areas influence water quality, stream temperatures, trophic conditions, channel 
morphology, bank erosion and stability, and aquatic, terrestrial, and avian 
communities. 

Option: Protect riparian greenbelts through adoption and enforcement of zoning standards. 

Option: Prioritize stream sections and erosion locations with restoration groups to maximize 
biological benefit to the aquatic community. 
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Option: Survey coldwater streams to identify where high beaver activity (or beaver dam 
density) adversely affects riparian habitats and stream channel morphology. 

Option: Rehabilitate channel diversity by removing excess streambed sediment load and 
controlling sediment contributions. 

Option: Rehabilitate channel configuration in reaches where dam peaking operations have 
altered river appearance and function. 

Option: Increase channel diversity by improving habitat in reaches where channel diversity 
is low, sedimentation is high, or where natural contributions of large woody debris 
have been reduced. 

Option: Protect natural channel movement by encouraging and requiring the use of soft 
armor/engineering methods of bank stabilization (e.g., vegetative plantings or whole 
tree revetments rather than rock riprap) through permitting processes and 
cooperative planning. 

Dams and Barriers 

Forty-eight dams are known to exist in the Cheboygan River watershed. Some impound considerable 
high-gradient habitat, block migrations of potamodromous and resident fishes, alter flow regimes, and 
may create flow fluctuations in streams. Other dams increase stream temperatures, degrade water 
quality, trap sediments and woody structure, and eliminate natural lake-level fluctuations. 

Option: Protect the public trust by requiring dam owners to make appropriate financial 
provisions for future dam removal or perpetual maintenance and proper operation. 

Option: Pursue removal of Golden Lotus Dam. 

Option: Survey dams throughout the watershed to examine conditions and identify areas 
where environmental damage and the need for mitigation are greatest. 

Option: Survey state-owned dams, especially floodings, and examine ways of creating better 
fish habitat in these impoundments. Also assess their need and potential for removal. 

Option: Survey beaver dams and use throughout coldwater tributaries. 

Option: Work with anglers and citizen groups to promote beaver trapping and beaver dam 
removal on coldwater tributaries that may be affected by excessive beaver 
populations and damming.  

Option: Restore free flowing river conditions by removing dams no longer used for their 
original purpose. 

Option: Rehabilitate the former productivity of the Cheboygan River for Lake Huron fishes 
by removing the Cheboygan Dam. 

Option: Partially rehabilitate the former productivity of the Cheboygan River for Lake 
Huron fishes by installing fish passage at the Cheboygan Dam.  
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Option: Identify and rehabilitate poorly designed road-stream crossings including undersized 
bridges and culverts, perched culverts, and poor approaches.  

Option: Work with MDEQ to prevent the construction of new dams and lake level control 
structures within the watershed. 

Option: Educate public on the effects of dams. 

Water Quality 

Water quality is generally good throughout the Cheboygan River watershed. Threats to water quality 
in the basin include non-point-source pollution such as agricultural and construction site runoff and 
poor road-stream crossings; atmospheric deposition; mercury deposition in inland water bodies and 
accumulation in fish, and toxics found in Great Lakes fishes migrating into the river. 

Option: Promote public stewardship of the watershed and support educational programs 
teaching best management practices that prevent further degradation of aquatic 
resources. 

Option: Protect water quality by protecting existing wetlands, rehabilitating former 
wetlands, and maximizing use of wetlands and floodplains as natural filters. 

Option: Protect the river by implementing best management practices for storm water and 
non-point-source pollution. 

Option: Evaluate water quality characteristics (especially nutrient levels) at sites where historic 
data exist to better determine the extent of temporal changes in water quality. 

Option: Survey effects of non-point-source pollutants on river water quality characteristics. 

Option: Survey thermal effects of dams and develop a list of dams having the greatest 
thermal effect on downstream reaches. 

Option: Survey dissolved oxygen levels below dams to determine where effects are the greatest. 

Option: Restore water quality by supporting Act 307 cleanups. 

Special Jurisdictions 

Four hydroelectric facilities in the watershed are licensed by the Federal Energy Regulatory 
Commission. The MDEQ and MDNR are responsible for the administration of many environmental 
regulations as well as the management of a large percentage of the land base in the watershed. Local 
units of government are responsible for planning, zoning, and road management. 

Option: Implement additional fish protection measures, such as entrainment protection, at 
Tower Dam and Kleber Dam. 

Option: Protect additional stream mileage from unwise development practices by 
designating the Black River and/or Sturgeon River systems as Natural Rivers. 
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Option: Protect existing aquatic and riparian habitat by establishing protected conservation 
areas where appropriate. 

Option: Protect watershed integrity by ensuring all state environmental regulatory programs 
with jurisdiction in the watershed are adequately funded, staffed, and enforced. 

Option: Protect stream habitat and water quality by discouraging the designation of county 
drains. 

Biological Communities 

Biological communities in the Cheboygan River watershed have been affected by fragmentation by 
dams, habitat loss from sedimentation, and exotic species introductions. Dams in key locations 
prevent upstream migration of important game fish such as lake sturgeon and walleye; sediment from 
non-point-source pollution can cover important spawning substrate; and exotic species such as zebra 
mussels and gobies and burgeoning numbers of double-crested cormorants can have large affects on 
aquatic ecosystems. 

Option: Better define and understand the effects of varying habitat components and actions 
on Hungerford’s crawling water beetle so potential fisheries management actions 
can be evaluated from a more informed perspective. 

Option: Protect gravel habitats from sedimentation due to land development by enforcing 
local soil and sedimentation codes. Implement non-point-source best management 
practices at all construction sites. 

Option: Protect stream margin habitats, including floodplains and wetlands. 

Option: Evaluate the status of fish communities on river segments and lakes without recent 
survey data. Surveys should encompass the fish community and should follow 
MDNR Fisheries Division sampling procedures. 

Option: Protect resident, naturally-reproducing fish populations by screening all private and 
public fish stocking efforts to ensure they are free of diseases and undesirable species. 

Option: Prevent the spread of more invasive species to the Inland Waterway and entire 
watershed through education practices and best management practices. 

Option: Survey present distribution and status of fishes, aquatic invertebrates, mussels, 
amphibians, reptiles, aquatic plants, and pest species throughout the watershed. 

Option: Enhance understanding of fish communities in rivers and lakes through surveys 
conducted under the Status and Trends program. 

Option: Restore potential for fishes to migrate throughout the river system by removing 
appropriate dams (e.g., Alverno Dam and Golden Lotus Dam) or by restoring 
appropriate flow regimes (e.g., Golden Lotus Dam). 

Option: Restore free flowing cold/cool-water reaches of the watershed where beaver 
populations degrade the coldwater fishery (e.g., Milligan Creek). 
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Option: Restore lake sturgeon populations throughout the appropriate sections of the watershed 
by stocking. Create a management plan for this species for the Cheboygan River 
watershed which defines appropriate adult sturgeon populations and stocking levels, as 
well as habitat restoration plans to achieve a self-sustaining population. 

Fishery Management 

Many of the tributaries in the watershed support self-sustaining populations of brook, brown, and 
rainbow trout. Dams on some of the rivers prevent access to spawning ground for migrating 
salmonids, or may adversely affect downstream populations because of their unstable flow regimes 
and temperature effects. Inland lakes and trout streams provide a wealth of fishing opportunities in 
this watershed. 

Option: Protect self-sustaining trout stocks by discouraging stocking on top of these 
populations.  

Option: Require disease-free certification for any fish to be stocked. 

Option: Protect the brown trout population in the Sturgeon River through appropriate 
seasons, harvest limits, protection of spawning habitat, and prohibiting brown trout 
stocking in that river. This should be done for protection of the Sturgeon River 
strain of brown trout, recently brought into our hatcheries for brood stock. 

Option: Protect fisheries habitats by protecting and appropriately managing existing riparian 
forests by working with foresters, loggers, ORV users, farmers, and oil and gas 
developers. 

Option: Protect fish communities by working with private citizens, communities, and the 
permitting agency (MDEQ) to restrict construction of new dams. 

Option: Survey fish communities and habitats to assess their condition and identify threats to 
guide management. 

Option: Determine the relative contribution of stocked walleye in lakes where we currently 
have stocking prescriptions through oxytetracycline marking and analysis.  

Option: Gather fish and temperature data on streams and change designated trout stream 
status and regulation classification where appropriate. 

Option: Survey anglers in the watershed to gain insight into effort, preferences, and harvest 
rates. 

Option: Evaluate lakes with walleye or trout stocking prescriptions to evaluate survival and 
growth of stocked fish and to determine whether stocking is meeting management 
objectives. 

Option: Identify streams or stream segments, in cooperation and coordination with the 
MDNR-Wildlife Division, where more aggressive control of beaver and beaver 
dams would restore trout habitat. 
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Option: Restore connectivity between habitats by removing dams no longer used for their 
original purpose, dams that are a safety hazard, and dams serving little purpose. 

Option: Work with partners to restore sites of severe erosion and poor road-stream crossings. 

Option: Continue stocking cool- and cold-water fish species where it is ecologically 
appropriate to maintain diverse fishing opportunities in the watershed. 

Recreational Use 

The Cheboygan River watershed is highly valued for its ample recreation opportunities. Although 
angling is one of the primary recreational activities within the watershed, very little angler pressure 
and use data exist. Public access to its lakes and rivers is good in most locations, but can be improved 
in some regions such as the Maple River, Rainy River, and the headwaters of the Sturgeon and 
Pigeon rivers.  

Option: Survey the level of angling pressure and use throughout the watershed’s lakes, 
rivers, and streams.  

Option: Improve public access opportunities where lacking (especially those already 
identified) through MDNR, county, township, and other municipal recreation 
departments. 

Option: Increase recreational access by developing additional launch sites and purchasing 
additional potential sites. 

Option: Improve canoe portages and boat launches at all dams along the main stem and 
branches. These sites can be maintained by hydropower facilities under FERC 
relicensing agreements where applicable. 

Option: Improve recreational fishing potential by removing dams or providing fish passage 
when possible and providing upstream passage of Lake Huron fishes into existing 
riverine reaches with appropriate sea lamprey barriers. 

Option: Protect river by encouraging the use of dedicated ORV, bicycle, and equestrian trail 
systems within the watershed to decrease illegal road-stream crossings and reduce 
erosion. 

Option: Limit recreational access for trailered boats to designated launch sites to prevent 
erosion and sedimentation. 

Option: Work with user groups and outfitters to set appropriate guidelines for river use and 
to ease user conflicts. 

Option: Increase number of handicapped-accessible fishing opportunities (e.g., fishing piers 
on lakes). 
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Citizen Involvement 

Citizen involvement is crucial to resource management in the Cheboygan River watershed. Future 
management of the watershed should incorporate participation from the public. 

Option: Educate citizens and other governmental agencies and resource managers about 
important management issues by providing information through various media 
outlets, sports groups, civic leaders, and other management agencies. 

Option: Protect the watershed by building public support through a network of citizen 
involvement groups. 

Option: Support and improve communication between interest groups and governmental 
agencies. 

Option: Support citizen group efforts to seek funding for the protection and restoration of the 
river system. 

Option: Provide additional opportunities for public input into fisheries management 
decisions and into fisheries management plans. 
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PUBLIC COMMENT AND RESPONSE 

A draft of this river assessment was distributed for public review on February 10, 2011. A statewide 
press release was issued by the MDNR Communications Division in conjunction with the release of 
the draft. The draft was posted online, on the Fisheries Division website; since it is a large document, 
however, electronic copies on compact disc were available upon request. Copies of the press release 
were also sent to a variety of individuals and organizations, including the Northern Inland Lakes 
Citizen Fisheries Advisory Committee, which has representatives of many lake associations and 
citizen groups within the watershed.  

A public meeting to receive comments concerning the draft river assessment was held on February 
23, 2011, at the Tuscarora Township Hall in Indian River. The meeting was announced in local 
papers via the press release mentioned above. Thirteen people attended the public meeting. 

The comment period for verbal or written comments ended on March 11, 2011. All comments 
received were considered. Similar comments were combined to avoid unnecessary duplication. 
Suggested changes to the document were either incorporated in the final document or are listed with 
the reason why they were not included. 

Entire Draft 

Comment: A number of comments were received indicating that the Cheboygan River Assessment is 
a excellent compilation of information that can be used for future reference, research, or background 
for project proposals. 

Response: Thank you. 

Comment: The need for consultation between Fisheries Division and DEQ for permits should be 
emphasized.  

Response: We agree that it is important for Fisheries Division to work cooperatively with 
MDEQ on the review of permit applications. In fact, many of the management options listed 
in this document require coordination with MDEQ personnel. 

Hydrology 

Comment: Is groundwater output and streamflow examined and recorded on a yearly basis or more 
frequently?  

Response: Streamflow is monitored continuously at several gauging stations throughout the 
watershed by the United States Geological Survey. This information can be accessed at: 
http://waterdata.usgs.gov/mi/nwis/current/?type=flow (March 2011). Measures of 
groundwater input to the streams are discussed in Hydrology. 

Comment: A number of comments were received about the use of the water withdrawal assessment 
tool.  

http://waterdata.usgs.gov/mi/nwis/current/?type=flow
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Response: Information on Michigan’s Water Withdrawal Assessment Tool can be found at 
the website: http://www.miwwat.org/ (March 2011).  

Comment: There is an important management option to protect natural hydrologic regimes of 
streams by protecting existing wetlands, flood plains, and upland areas that provide recharge to the 
water table. This is excellent. In regards to the importance of groundwater recharge, there is a zone of 
recharge that is the highest recharge area in the state and explains the extremely high baseflows in the 
rivers that derive from it, including the Cheboygan. It is worth mentioning this region in the 
Hydrology section. 

Response: The Hydrology section has been updated to include mention of this area of 
groundwater recharge.  

Soils and Land Use 

Comment: A number of comments were received indicating that the process of hydraulic fracturing 
for natural gas drilling should be discussed.  

Response: Information on the use of hydraulic fracturing and the development of the 
Utica/Collingwood formation has been added to the document under the Oil and Gas 
Development section in Soils and Land Use. 

Comment: How many stream/road crossings are there? Who determines which are worst? How is 
priority of re-construction determined? Can a citizen make a case for re-construction based on 
observations of sediment washing into the stream and a potential road washout? 

Response: Road-stream crossings are discussed in the Soils and Sedimentation section of 
Soils and Land Use. The number of road-stream crossings (779) and how they are ranked is 
discussed there. Priority of reconstruction depends on the ranking done as part of the 
inventory, as well as available funding. Citizens can, and should, report potential road 
washouts and problem crossings to the appropriate road commission.  

Dams and Barriers 

Comment: While dams should be avoided and removed when feasible, there are a few impoundments 
within the watershed that provide wildlife values without damaging stream quality to a significant 
degree (e.g., Stoney Creek Flooding and Dog Lake). Careful evaluation and adequate public 
consultation should occur where dam removals are being considered. 

Response: We agree that some dams provide value and should be retained in some instances 
if they do not pose a significant risk. This is addressed in Dams and Barriers, where some 
situations are discussed where dams should be retained. 

Water Quality 

Comment: Water quality in the watershed is inconsistently described as good, generally good, and 
high quality.  

http://www.miwwat.org/
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Response: These descriptors were used in the source documents referenced in the text, and 
were used as they were in the cited documents. 

Comment: In areas of the watershed it is apparently still common to use large amounts of 
herbicides/molluscicides for control of nuisance species. Can you comment further on the 
environmental impact of this practice? 

Response: Use of herbicides/molluscicides in aquatic environments typically requires a 
permit from MDEQ. Permit applications are reviewed to determine the environmental impact 
to the waterbody, and any human health and safety issues. A subset of permit applications are 
also requested to be reviewed by Fisheries Division staff for possible impacts to fish 
management activities. For additional information regarding permitted herbicide/molluscicide 
use, please contact the Aquatic Nuisance Control Program by telephone at 517-241-1554, by 
email at deq-lwm-anc@michigan.gov, or you may visit their webpage at 
www.michigan.gov/deqinlandlakes. 

Special Jurisdictions 

Comment: A number of drains in Cheboygan County were not listed in the report. 

Response: Drain commissioners throughout the watershed were contacted during the writing of 
this report. The authors did not receive a list of drains for Cheboygan County when requested. 

Comment: On page 165, Item 11, Northwood Oil is listed as a contaminated Part 201 site. This is 
inaccurate, because DEQ cleaned up the site. 

Response: Staff from MDEQ Remediation Division indicate that while some cleanup activity 
has been done at this site, it is still classified as a contaminated site. 

Biological Communities 

Comment: In 2009 Michigan declared the freshwater snail Planorbella smithi endangered. It has 
been found only in Douglas and Burt lakes so far.  

Response: This information was confirmed with MDEQ staff, and was added to the 
Biological Communities section of the report. 

Fisheries Management 

Comment: With respect to fishery management of the Cheboygan River watershed, I would suggest 
some protection of the lake sturgeon and Great Lakes muskellunge. These are two native long-lived 
species with low reproductive potential. They are both catchable species by hook and line, a method 
that makes catch and release an option by which several sportsmen may share the resource. These two 
species would benefit from being protected from spearing at all times. 

Response: Lake sturgeon populations are protected, and limited harvest is allowed only in 
Black Lake and Otsego Lake within the watershed. Management of the species is guided by 
the Lake Sturgeon Rehabilitation Strategy (Hay-Chmielewski and Whelan 1997) and 

mailto:deq-lwm-anc@michigan.gov
http://www.michigan.gov/deqinlandlakes
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Fisheries Order (FO) 240. Statewide muskellunge regulation review is in progress; Fisheries 
Division staff is working with representatives of the angling community to develop a 
regulation package. 

Recreational Use 

Comment: For boat access, there is now a large ramp at Marina Park in Indian River. 

Response: The township-owned ramp at Marina Park is a great facility for accessing the 
waterway. The figure showing boating access sites depicts state-owned access sites. We have 
updated the text to clarify this.  
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GLOSSARY 

alluvium – sediment deposited by flowing water, such as glacial meltwaters 

base flow – the portion of stream discharge that is derived from natural storage (i.e., groundwater 
inflow, lakes, or swamps), or sources other than rainfall that create surface runoff 

basin – an area of the earth’s surface that drain toward a receiving body of water (such as a lake or 
stream) at a lower elevation; a complete drainage area including both land and water from which 
water flows to a central point; synonymous with watershed 

BCE – before the common era 

benthic – associated with the bottom of a stream or lake; plants and animals living on, or associated 
with, the bottom of a water body 

biomass – the total mass of living material in an area (e.g., the total weight of brook trout in a stream 
reach) 

biodiversity – the number and type of biological organisms in a system 

biological integrity – the ability of biotic communities to withstand and survive natural and human 
perturbations 

biota – animal and plant life 

BMPs – best management practices used to protect water quality, generally from erosion; examples 
are buffer strips, location and design of roads, and proper design of road crossings of streams 

boom shocker – an electrofishing boat used to sample fishes in waters that are generally too deep to 
wade; electrodes mounted on booms extend from the bow of the boat and are used to transfer 
electricity into the water to temporarily stun fish so they can be captured with dip nets 

broodstock – adult fish used for obtaining gametes for hatchery-reared fish 

buffer strip – an area adjacent to a waterbody in which harvest of trees is limited or precluded; 
designed to protect water quality 

bulkhead – a retaining wall along a waterbody; a low-head dam 

catchment – the area of the earth’s surface that drains to a particular location on a stream 

CE – common era 

centrarchidae – sunfishes; species such as bluegill, crappies, and largemouth and smallmouth bass 

cfs – cubic feet per second; ft3/s; a unit commonly used to express stream discharge, the volume of 
water flowing past a point each second; one cubic foot of water equals 7.48 gallons 
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channelization – the conversion of a stream to a ditch; channelized streams are narrower, deeper, and 
straighter than natural channels; channelization may be done for navigation, flood control at that 
site, or to improve drainage for agricultural or other purposes 

channel morphology – the structure and form of stream and river channels including width, depth, 
and bottom type (substrate) 

coldwater fish species – a term commonly applied to trout species, although nongame species such 
as slimy and mottled sculpin also need and prefer colder waters 

confluence – the joining or convergence of two streams 

coniferous – cone-bearing, typically evergreen, trees 

coolwater fish species – a term usually referring to game fish in the perch or pike families; examples 
are walleye, yellow perch, northern pike, and muskellunge 

creel survey – a statistically designed survey of angler trips on a water body to provide information 
regarding effort, catch, and harvest 

deciduous – vegetation that sheds its foliage annually 

discharge – a common term that refers to the volume of water flowing in, or discharged by, a stream 
into another stream or water body; also referred to as streamflow discharge or stream discharge 

drought flow – the water flow during a prolonged period of dry weather 

ecosystem – stands for ecological system; a biological community functioning with its environment 

electrofishing – the process of putting an electric current, either AC or DC, through water for the 
purpose of stunning and capturing fish 

embeddedness – the extent to which gravel and cobble are buried by finer sediments such as sand 

entrain – to pass through the turbines of a hydroelectric dam; varying percentages of fish entrained at 
hydroelectric dams are killed 

EPT – refers to three orders of insects (Ephemeroptera-Mayflies, Plecoptera-Stoneflies, and 
Trichoptera-Caddisflies); often used as an indicator of water quality 

Esocid – species of fish that are in the Esocidae family. In the Cheboygan River watershed this is 
generally northern pike or muskellunge 

exceedence flow – a discharge amount that is exceeded by the stream for a given percentage of time; 
for example, for 90% of the year the stream’s discharge is greater than its 90% exceedence flow 
value; consequently, the 90% exceedence flow represents a stream’s summer low (drought) flow 

exotic species – successfully-reproducing organisms transported by human actions into regions where 
they did not previously exist 

extirpation – to make extinct; eliminate completely 

fauna – the animals of a specific region or time 
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FERC – Federal Energy Regulatory Commission 

fixed-crest – a dam that is fixed at an elevation and whose elevation can not be changed 

flashy – streams and rivers characterized by rapid and substantial fluctuations in streamflow 

flow regime – a term used to describe the constancy or stability of stream discharge over periods 
ranging from days to years; discharge of streams with stable flow regimes does not fluctuate 
quickly or substantially through time whereas streams with unstable flow regimes are referred to 
as “flashy” (see above definition) 

flushing rate – the amount of time it takes for the total volume of water in an impoundment to be 
replaced by incoming streamflow; also referred to as retention time 

forage fish – the term applied to small-bodied fishes that can be eaten by piscivorous fish species 
such as walleye, pike, or bass 

game fish – the term applied to fishes that sport fishing anglers are most likely to pursue; most of 
these species are in the trout, sunfish, and perch families 

glacial-fluvial valley – a river valley formed by glacial melt waters cutting through deposits left by a 
glacier 

glacial outwash – gravel and sand carried by running water from the melting ice of a glacier and laid 
down in stratified deposits 

GLEAS – Great Lakes and Environmental Assessment Section 

gradient – rate of decent of a stream, usually expressed in feet per mile 

groundwater – water that is beneath the surface of the ground and is the source of a spring or well 
water; groundwater may also flow laterally to discharge into streams or lakes at lower elevations 

hydraulic diversity – the variability of water depths and velocities in a stream or river channel 

hydraulic fracturing “fracking” – a process used to extract natural gas by pressurizing underground 
wells with water and sand and chemicals to break up formations and maximize well production  

hydrology – the study of water 

impoundment – water of a river system that has been held up by a dam creating an artificial lake 

indigenous – a species that is native to a particular area 

invertebrates – animals without a backbone 

karst – an area of limestone formation, characterized by sinks, caves, ravines, and underground streams 

lake plain – land once covered by a lake that is now elevated above the water table 

lake-level control structure – a dam placed at the outlet of a lake to control the water-level 

large woody material – larger trees, logs, and logjams at or beneath the surface of stream or lake waters 
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lentic – nonflowing water typically associated with lakes; for example, lentic fishes typically inhabit 
nonflowing waters 

loam – a soil consisting of an easily crumbled mixture containing from 7 to 27% clay, 28 to 50% silt, 
and less than 52% sand 

lotic – flowing water; for example, lotic habitats are habitats present in flowing waters 

low-flow yield – defined in this document as the 90% exceedence flow divided by catchment area 
and expressed as ft3/s/mi2; streams with high low-flow yields in Michigan generally are colder, 
have higher drought flows, and are more suitable for habitation by coldwater fish species 

LWD – Large woody debris; a term used to refer to larger woody material in a stream or lake that may 
provide instream fish cover or be colonized by fish-food organisms; see large woody material 

macroinvertebrate – animals without a backbone that are visible to the naked eye 

main stem – primary branch of a river or stream 

MDEQ – Michigan Department of Environmental Quality 

MDIT – Michigan Department of Information Technology 

MDNR – Michigan Department of Natural Resources 

MDOC – Michigan Department of Conservation; this organization was reorganized and renamed as 
the Michigan Department of Natural Resources circa 1968 

mesotrophic – a term applied to clear water lakes and ponds with beds of submerged aquatic plants and 
medium levels of nutrients; these lakes are also of intermediate clarity, depth, and temperature 

mitigation – action required to be taken to compensate for adverse effects of an activity 

MNFI – Michigan Natural Features Inventory 

moraine – a mass of rocks, gravel, sand, clay, and other material carried and deposited directly by a 
glacier 

morphology – pertaining to form or structure of a river or organism 

MSL – minimum size limit 

naturalized – animals or plants previously introduced into a region that have become permanently 
established as if native 

NEMCOG – Northeast Michigan Council of Governments 

NLHMU – Northern Lake Huron Management Unit 

nongame fish – term applied to fishes that sport fishing anglers generally do not attempt to catch; this 
term is also applied to certain species sought by a minority of anglers; for example, carp, suckers, 
and bullhead catfishes 
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NPDES – National Pollution Discharge Elimination System 

NREPA – Natural Resources and Environmental Protection Act, 1994 PA 451, as amended 
(NREPA); consolidated the majority of the State of Michigan’s environmental and natural 
resource laws into one act 

oligotrophic lakes – lakes where nutrient levels and biological productivity are low; these lakes 
typically contain high levels of dissolved oxygen in their waters at all depths 

organic – of, relating to, or derived from living organisms; often used to describe fine substrate of 
decaying vegetation (muck) 

oxytetracycline (OTC) – an antibiotic which produces a mark on a fish once it is submersed in and 
fed the chemical, thus allowing for differentiation between stocked and wild fish 

panfish – used to refer collectively to the following: bluegill, pumpkinseed, green sunfish, rock bass, 
black and white crappies, hybrid sunfish, and yellow perch 

peaking – operational mode for a hydroelectric project that maximizes economic return by operating 
at maximum possible capacity during peak demand periods (generally 8 a.m. to 8 p.m.) and 
reducing or ceasing operations and discharge during nonpeak periods; streamflows in rivers with 
peaking operations may alternate between flood and drought on a daily basis 

permeability – the ability of a substance to allow passage of fluids; sands and gravels have high 
permeability for water because it readily moves through them 

perched culvert – a culvert that blocks upstream movement of aquatic organisms by creating a 
significant drop between the culvert outlet and the downstream stream surface 

permeable – soils with coarse particles that allow passage of water 

piscicide – a chemical applied to water which selectively kills fish 

point source – a discharge from a designated outfall or other specific source 

potamodromous – fish that migrate from fresh water lakes up fresh water streams to spawn; in the 
context of this report, it refers to fish that could migrate into the Cheboygan River watershed 
from Lake Huron 

PRC – Pigeon River Country State Forest 

private stocking – fish stocking by private individuals; a permit from the Michigan Department of 
Natural Resources, Fisheries Division is required to legally stock fish in public waters of the state 

Quality Lake – A lake with the potential for growing larger fish under special fishing regulations. 

recruitment – usually refers to number of fish reaching sexual maturity, harvestable size, or some 
size that is vulnerable to a particular sampling gear; refers to natural reproduction of fishes in the 
context of this report 

riparian – adjacent to or living on the bank of a river or other body of water; also refers to the owner 
of stream or lakefront property 
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riprap – rock or other solid material used to armor shorelines, bridges, streambeds, etc.  

riverine – a reach or portion of a river that is free-flowing and not impounded by dams; of or 
pertaining to a river 

ROR – see run-of-river 

rotenone – a white, crystalline poisonous compound obtained from derris root; fisheries managers use it 
as a toxicant to kill undesired fish species; it is not toxic to other non-gill-breathing aquatic organisms 

rotenone survey – a method sometimes used to sample fish in a water body; in the context of the 
Cheboygan River watershed, fishes in some stream sections were killed with rotenone and 
collected with dip nets or blocking nets; the rotenone compound was detoxified at the 
downstream end of the sampled section with potassium permanganate 

run habitat – fast, nonturbulent water 

run-of-river – refers to impounded systems where the instantaneous inflow of water approximately 
equals the instantaneous outflow of water at the dam; this flow regime mimics the natural flow 
regime of a river 

salmonid – fishes in the family Salmonidae; includes trouts, salmon, whitefish, and herring species 

savanna – a treeless plain or grassland with scattered trees 

sedimentation – the deposition or accumulation of sediment 

self-sustaining population – a fish population that remains at an acceptable level of abundance by 
naturally reproducing young 

Serns index – a method for determining levels of walleye natural reproduction, or the survival of 
stocked walleye from boom shocker catch-per-unit-effort 

smolt – the physiological change in a young salmon or steelhead that usually corresponds with a 
migration from a river setting to a lake (Cheboygan River watershed to Lake Huron) 

species richness – the number of different species collected at a site 

sport fish – fish sought by anglers for sport and food 

SSTP – Stream Status and Trends Program 

substrate – a term used to refer to materials lying beneath the waters of a lake or stream; examples 
are clay, silt, sand, gravel, and cobble 

surficial – referring to something on or at the surface 

temperature regime – a phrase commonly used by fisheries biologists to describe the seasonal or 
daily pattern of temperature fluctuations (maximums, minimums, and averages); for example, 
streams with cold temperature regimes are those where summer daily mean water temperatures 
generally are colder than 68oF and maximum daily temperatures do not reach levels lethal or 
unduly stressful to coldwater fish species 
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till – unstratified, unsorted glacial deposits of clay, sand, boulders, and gravel 

turbidity – suspended particles in water that cause it to be less transparent 

two-story lake – lakes that thermally stratify during warm weather periods and contain sufficient 
dissolved oxygen to support life in the deep, lower strata; warmwater fishes inhabit the shallow, 
upper strata and coldwater fishes (such as trout) inhabit the deep, lower strata 

topography – the configuration of the earth’s surface including its relief and the position of its 
natural features 

Type 1-4 trout stream regulation – trout streams in the State of Michigan are typically managed 
with one of four regulation types or as “Gear Restricted”; see Table 24 

UBRWRC – Upper Black River Watershed Restoration Committee 

USDA – Unites States Department of Agriculture 

USFS – United States Forest Service 

USFWS – United States Fish and Wildlife Service 

USGS – United States Geological Survey 

valley segment – a river segment with homogenous features, such as hydrology, channel shape, 
temperature, fish community, etc.  

wadeable – a stream that is shallow enough to be traversed by someone wearing chest waders 

warmwater fish species – species that grow and thrive in waters that are seasonally warm; most 
game fish species in this classification are members of the sunfish family 

watershed – an area of the earth’s surface that drains toward a receiving body of water (such as a 
stream or lake) at a lower elevation 

wetland – areas that are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support types of vegetation typically adapted to life in saturated soil; includes 
swamps, marshes, fens, and bogs 

wigglers – mayfly larva 

winterkill – to die from exposure to winter cold; in the context of this text, heavy ice/snow cover and 
oxygen depletion in the water may kill fish living in shallow lakes 

young-of-year (YOY) – fish that is in its first year of life, which is defined to end on December 31 
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