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2.0 BEARLAKE PHYSICAL & WATERSHED CHARACTERISTICS

2.1 The Bear Lake Basin

Bear Lake (N 44° 26.232, W 86° 09.311) is located in sections 4 - 6 of Bear Lake Township, (T.23N,
R.15W) and sections 28 - 29, and 31 - 33 of Pleasanton Township (T.24N, R.15W) in Manistee
County, Michigan (Figure 1). The lake surface area is approximately 1,843 acres (Water Quality
Investigators, 1994; ASI Environmental Technologies, Inc. 2007) and may be classified as a glacial-
origin, drained lake with a small to moderate littoral zone area and steep slopes leading to a large
central deep basin. Earlier surveys of the lake had recorded the lake surface area to be approximately
1,744 acres (Institute for Fisheries Research, 1952). Bear Lake has a maximum depth of 24 feet and
a mean depth of 14.4 feet (Figure 2). The total lake volume of the lake is estimated to be
approximately 26,503 acre-feet. The lake bottom consists primarily of sand with larger offshore

areas of fibrous and pulpy peat.

The lake altitude is approximately 769 feet above sea level. Bear Lake has a shoreline that is
approximately 7.62 miles in length. In addition, the lake is 2.38 miles at its longest dimension (fetch)
and is therefore capable of producing sizeable waves during high-wind events. The outlet is located
at the northeastern shore of the lake and drains to Little Bear Creek (a designated trout stream),
which functions as a tributary to Bear Creek. The estimated hydraulic retention time of the lake is

approximately 2.19 years.
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Figure 1. Aerial photo of Bear Lake, Manistee County, Michigan (NAIP, 2005).

2.2 Bear Lake Extended and Immediate Watershed

Bear Lake is located within the Manistee River Watershed which is approximately 1.4 million acres

(approximately 1904 mi®) in area and includes portions of eleven counties, including Manistee,

Mason, Lake, Osceola, Wexford, Grand Traverse, Missaukee, Kalkaska, Crawford, Otsego, and

Antrim (State of Michigan, 2005). The majority of the watershed is classified as forested (41%) or
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agricultural (39%). Other land use types include wetlands (13%), urban (3%), range lands (2%), and
lakes and streams (2%). The Manistee River is a high quality groundwater-fed stream with an
excellent cold water fishery. The immediate watershed of Bear Lake is approximately 7,543 acres
and lies within the larger Manistee River watershed. The watershed area draining directly to Bear

Lake is approximately 9,386 acres (Figure 3).

2.3 Bear Lake Land Use

The predominant land use types surrounding Bear Lake (Figure 4) are forested land, wetlands,
agriculture, residential, and commercial. There are some areas that are currently unclassified and
small areas of recreational and industrial land uses. The majority of the Bear Lake shoreline is
developed (approximately 79%) with residential properties. A shoreline development factor (SDF)
is a ratio assigned to a lake to describe the degree of shoreline irregularity compared to the lake
surface area. Lakes with a perfectly circular shoreline have an SDF of 1.0. Lakes with higher SDF
values (> 1.0) may accommodate greater shoreline development. The SDF of Bear Lake is 1.3 and

thus may contain more development than a lake of similar size with a perfectly circular shoreline.

24 Bear Lake Soils

The soil types surrounding Bear Lake may have impacts on the water quality of the lake and may
also dictate the particular land use activities associated within a location. Figure 5 (created with data
from the United States Department of Agriculture Natural Resources Conservation Service, 2007)
demonstrates the precise soil types and locations around Bear Lake. Major characteristics of the

dominant soil types directly surrounding the Bear Lake shoreline are listed in Table 1 below.
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Figure 4
Bear Lake Land Use Map
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USDA-NRCS Locations around Prominent Characteristics
Soil Series Lake
Benzonia sand; 0 - 6% Northwest and West Excessively drained;
slopes side of lake organic matter ~3%; no ponding
Covert-Pipestone sands; Northeast and East Moderately well-drained soils; organic
0 - 6% slopes side of lake matter ~3%; no ponding

Spinks-Coloma sands;
0 - 6% slopes
Lumley-Makinen

South shore of lake

West Bay of lake and

Well drained soils,
organic matter ~3%; no ponding

Very poorly drained; acid organic

Complex Northeast Bay matter ~90-100%; frequent ponding

Pipestone sand; 0 - 4% Southernmost shore of  Poorly-drained, organic matter ~3%;

slopes lake; Northeast Bay no ponding
Southeast shore of
lake

South shore of lake;

Benona sand; 0 - 6% Excessively-drained;

slopes organic matter ~3%; no ponding
Brethren sand; 0 - 6% Moderately well-drained,
Southeast corner of

lake

slopes organic matter ~3%; no ponding

Table 1. Bear Lake shoreline soil types (USDA-NRCS, 2007).

The most abundant soil series are the Benzonia sands with 0 - 6% slopes. These soils range between
0 - 80 inches in thickness, are comprised of approximately 0 - 14% clay, are low in organic matter
content (0 - 5%), and possess a range of hydraulic conductivity between 0.042 - 0.141 m sec™.
Covert-Pipestone sands are the second most abundant soil type that range between 0 - 80 inches in
thickness, are comprised of 0 - 9% clay, are low in organic matter content (0 - 5%), and possess a
range of hydraulic conductivity between 0.042 - 0.141 m sec”'. The Spinks-Coloma sands are the
third most abundant soils that range between 0 - 80 inches in thickness, are comprised of
approximately 0 - 14% clay, are low in organic matter content (0 - 5%), and possess a range of
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