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Executive Summary 
 
 

The Declaration of Environmental Restrictive Covenant for the Hart’s Lake property states the 
property will remain undeveloped in its predominantly natural state so as to protect the natural 
resource and watershed values of the premises, to maintain and enhance biodiversity, to retain 
quality habitat for native plants and animals, and to maintain and enhance the natural features of 
the premises.   
 
The purpose of this Management Plan is to provide structure for the development and 
implementation of more specific plans.  It is intended to be a living document, with changes 
being made as necessary and in accordance with the Restrictive Covenant. 
 
Management goals for the Hart’s Lake property include allowing visitors to enjoy the property 
for non-motorized, passive recreational activities.  The property provides excellent opportunities 
for hiking, birding, non-motorized boating, canoeing, cross-country skiing, photography, and 
natural resource education. 
 



5 
 

Section 1- General Information 
 
1.1 Purpose 
The purpose of this Natural Resources Management Plan (NRMP) is to provide an integrated, 
comprehensive plan for natural resources management at Hart’s Lake Conservation Area (Hart’s 
Lake).  The NRMP provides specific natural resources management goals and objectives. 
Considered in this process is public access to resources and multipurpose use including hunting, 
fishing, trapping and non-consumptive activities on the property when practical.  NRMP 
preparation includes participation from diverse stakeholders including federal, state, and local 
agency representatives; conservation organizations and other interested individuals and groups.   
 
1.2 Management Intent/Philosophy 
It is the intent of the Calhoun Conservation District to manage the Hart’s Lake property for 
conservation, resource protection and enhancement, passive recreation, environmental education, 
and scientific study.  This NRMP will provide guidelines and assistance with management 
issues.    
 
The management philosophy for the Hart’s Lake Conservation Area will be one that embraces 
holistic management of the Hart’s Lake ecosystem; this will be accomplished though strong, 
interdisciplinary partnerships that utilizes multifaceted resource management which relies on 
participation of many well informed and knowledgeable partners. This multifaceted resource 
management will involve the management and integration of all aspects of the Hart’s Lake 
property which includes soil, water, air, plant, animal and humans. The underpinnings of this 
management will be to utilize the most up to date and time proven resource management 
techniques that improve, protect and restore sustainability, biological diversity and ecosystem 
health of the aquatic and terrestrial ecosystems found on the property. Finally, the Hart’s Lake 
ecosystem is not a static environment that will remain unchanged over time.  As conditions 
change and the ecosystem evolves, adaptive management techniques will be identified and 
implemented to meet the ever changing conditions as they are identified on the ground.  The 
adaptive management protocol will involve a feed back loop that includes: assessing resource 
concerns; formulating alternatives to address the resource concerns; selecting the most 
efficacious alternative; implementing the conservation measure; monitoring; evaluating; and 
adjusting as needed. This adaptive management will incorporate research and findings of fact, 
evaluated by competent resource professionals, into all conservation actions taken on the 
property.  
 

1.2.1 Land Forms, Geology and Soil Composition 
A physiographic region is classified based on common topography, morphology, soil parent 
materials, climate and geomorphology.  
 
The soils of the Hart’s Lake Management Area in Northwestern Calhoun County are part of the 
Oshtemo-Kalamazoo-Boyer Soil Association. These are nearly level (0 to 6 percent slope) to 
steep (18 to 40 percent slope), well drained, loamy soils formed in sandy and loamy outwash 
materials on out wash plains, stream terraces, and moraines. The Oshtemo, Kalamazoo, Boyer, 
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and Spinks soils make up about 85 percent of the Hart’s Lake Management Area. Erosion is the 
main concern on these soils especially in areas of steeper slope. The remaining 15 percent of the 
Hart’s Lake Management Area is water or the very poorly drained Houghton Muck in drainage 
ways, swales, and depressions adjacent to Hart’s Lake. Houghton muck soils are the predominate 
soils that can be found in the he wetlands of the Hart’s Lake Management Area. 

1.2.2 Ecosystem Management 
 Ecological Approach: There will be a shift from individual species management to the 

management of ecosystems. 
 
 Partnerships:  Ecosystems cross political boundaries making the need for 

cooperation, coordination, and partnerships essential for managing 
ecosystems. 

 
 Participation:  Public needs and desires will be recognized in management decisions 

and accommodated when possible. 
 
 Information:  The best available scientific information will be used to select 

technologies to be used in managing natural resources. 
 
 Adaptive    Adaptive management techniques will be incrementally  
 Management:  applied as they are identified. 
 
Ecosystem management recognizes that humans are also a part of the ecosystem, and that 
sustainable human activity does not mutually exclude the preservation and enhancement of 
ecological integrity.  Therefore, it is ecosystem management that provides Hart’s Lake with the 
means to protect biological diversity.  
 
Over the long term, Hart’s Lake management philosophy shall maintain and improve the 
sustainability and biological diversity of terrestrial and aquatic ecosystems while providing for 
human use and enjoyment.  This will occur through maintaining and improving the sustainability 
and native biological diversity of ecosystems with the following actions: 

• Administer natural resource management with consideration of ecological units and 
time frames. 

• Support sustainable human activities. 
• Develop a vision of ecosystem health. 
• Develop priorities and reconcile conflicts. 
• Develop coordinated approaches to work toward ecosystem health. 
• Rely on the best science and data available. 
• Use benchmarks to monitor and evaluate outcomes. 
• Use adaptive management. 
• Implement natural resource management through property plans and programs. 
 

1.3 Development Approach 
From the onset of preparation of the Hart’s Lake NRMP, it was apparent that in order to provide 



7 
 

a truly comprehensive and integrated NRMP it would require the contribution of specialists from 
several disciplines, representing a variety of organizations.  Representatives from the Michigan 
Department of Natural Resources and Environment (MDNRE), Calhoun Conservation District 
(CCD), and Michigan Department of Military and Veteran’s Affairs (MDMVA) have been 
involved from the onset.  Also invited to participate were land conservancies, environmental 
organizations and interested non-profits.   
 
The parties involved from the outset have included to the greatest extent possible professionals 
from all applicable fields in developing this plan.  It is critical to have input from a wide range of 
fields to insure proper development of the NRMP.  Other organizations involved include: 
 
WK Kellogg Foundation, Battle Creek Community Foundation,  Southwest Michigan Land 
Conservancy,  City of Battle Creek,  Kalamazoo Nature Center,  Potawatomi RC & D,  Battle 
Creek Unlimited, and  USDA-NRCS. 
 
Section 2- Property Overview 

2.1 Location and Area 
Hart’s Lake is located in Calhoun County, in the southwestern lower peninsula of Michigan. Its 
center point is at 639490.641759 - 4684885.708326 decimal degrees or approximately 
42˚18’15”N 85˚17’3”W. The nearest metropolitan center, Battle Creek, with a population of 
53,540, is situated less than two miles to the northeast.   
 
The property occupies approximately 326 acres (with a potential addition of 126 acres) of 
contiguous land. It is situated to the west of the I-94 business loop and bordered on all other 
sides by Fort Custer Training Center, with the Kalamazoo River to the north.   Hart’s Lake exists 
in an undeveloped condition, most of this being in second growth forest cover and in natural 
areas of fens, swamp, and old field remnants. 
 
2.2 History 
Hart’s Lake has a military history, which dates to 1917, when a General Order of the War 
Department established "Camp Custer”, honoring Michigan native, George Armstrong Custer, an 
officer of the United States Army from 1861 to 1876.  Originally, the “reservation” totaled about 
8,300 acres and was designed as an active training and staging facility for World War I combat 
troops.  Nearly 2,000 buildings were erected at the Camp in six months, quickly followed by the 
arrival of some 36,000 men from Wisconsin and Michigan destined to become the “doughboys” 
of World War I.  Following the Armistice of 1918, Camp Custer became a post-war 
demobilization center for upwards of 100,000 returning soldiers (Michigan Department of 
Military Affairs 1985). 

The post was officially renamed Fort Custer in 1940, when it was made into a permanent 
military property.  Shortly thereafter an additional 6,100 acres of land, primarily farmland, were 
acquired expanding the base acreage to 14,400.  New buildings replaced deteriorating World 
War I structures and the first division-sized unit, the 5th Infantry Division, trained for World War 
II.  Late in the war, Fort Custer was used as a processing center for prisoners of war.  Ultimately, 
Fort Custer was made an inactive base in 1953, as it no longer trained active Army troops 
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(Michigan Department of Military Affairs 1985).   
 
Reallocation of Hart’s Lake property to functions other than military training dates to the 
property’s post-WWII de-activation.  In 1947, 625 acres of land was transferred to the Veteran’s 
Administration (VA) to develop the Fort Custer National Cemetery and the VA hospital.   From 
1971 to 1973, 3,033 acres were transferred to the State of Michigan to develop the FCRA.  In the 
early 1970’s, nearly 2,600 acres were acquired by the City of Battle Creek to develop the Fort 
Custer Industrial Park.  Approximately 112 acres were relinquished to various municipalities and 
private interests between 1960 and 1985.   

2.3 Surrounding Communities and Businesses 
Hart’s Lake lies in Calhoun County, very near to the Kalamazoo County border, in the 
southwestern portion of Michigan's Lower Peninsula.  The most developed cities within the two 
county areas are Battle Creek with a 2000 population of 53,540 and the Kalamazoo-Portage 
metropolitan area with a total population of 314,866 (2000 data).  The City of Battle Creek's 
boundary lies 1.1 miles, northeast, from the property and Kalamazoo-Portage is located 
approximately 15 miles to the west.  Other major population centers (greater than 50,000) in the 
region include Lansing and Grand Rapids, in Michigan and South Bend/Elkhart/Mishawaka in 
Indiana. 

2.4 Regional Land Use 
Presently, regional land use is a mix of urban, suburban, and rural in that order of significance.  
Land use varies in the area immediately surrounding Hart’s Lake.  Most adjacent parcels are 
large land holdings and the majority is public property.  The northern, western and southern 
borders are shared with FCTC.  The eastern boundary is a surveyed line east of Business Loop I-
94.  Nearby to Hart’s Lake lies the 2,340-acre Fort Custer Industrial Park, owned by the City of 
Battle Creek. The Industrial Park primarily supports light industry, such as Denso Manufacturing 
of Michigan, which produces heat and air exchange components for cars.  A 570-acre air 
transportation complex occurs just ½-mile to the east that supports W.K. Kellogg Regional 
Airport along with the Michigan Air National Guard Battle Creek Facility and Western Michigan 
University's College of Aviation.  Lying immediately to the southeast is a small area of 
residential land. For the most part, however, the area to the south is devoted to cropland, other 
agricultural interests and, to the south of Interstate-94, several sand and gravel quarries, and 
additional light industry (e.g., Eaton Corporation, BFI, etc.).   

2.5 Local and Regional Natural Areas 
Natural areas that occur locally include Fort Custer Recreational Area (FCRA), Kalamazoo 
Nature Center (KNC), Fort Custer Training Center (FCTC) and a couple of properties owned by 
The Nature Conservancy.  The recreation area includes habitats similar to typical Michigan farm 
country with second growth forests and remnant prairie areas.  Three man made lakes are located 
on the FCRA including Eagle Lake (which has a public swimming beach), Whitford and Lawler 
Lakes.  All three lakes are used for public fishing.  FCRA has an extensive trail system for 
hiking, biking and horseback riding.  The Kalamazoo River also flows through FCRA in a 
westerly direction where it ultimately discharges into Lake Michigan at Saugatuck.  At its 



9 
 

location near FCRA, the river is on average 110 feet wide and four feet deep and the low stream 
banks are well vegetated with trees (Great Lakes Commission 2000). 
 
From a regional perspective including southwestern Michigan and northern Indiana and 
northwest Illinois, Hart’s Lake, FCTC and the adjoining FCRA represent a unique landscape 
feature.  The combined public land area of these three properties supports a large block of 
contiguous protected land including mesic forests, oak woodland, oak savanna remnants, prairie 
remnants, scrubland, wetlands and old fields.  The size of the forest interior, which provides 
important habitat for forest-dependent species, is significant from a regional perspective.  The 
Hart’s Lake/FCTC/FCRA complex is one of only three public lands units in the region that 
provide large blocks of forest interior habitat.  The Allegan State Game Area and the Yankee 
Springs Recreation Area/Barry State Game Area complex are the other properties having 
extensive forested landscape.  Maintaining forest blocks in association with oak woodlands, 
savannas, prairies and fens provides a unique opportunity at Hart’s Lake to protect a functioning, 
diverse landscape reminiscent of historic conditions.  Often in contemporary natural areas 
management in the region, protection strategies are limited to a much less dynamic landscape 
unit because of extant habitat size, cost or land ownership patterns. 
 
Section 3- Management Goals and Objectives 
 
3.1 Managing the Ecosystem(s) in and around the Hart’s Lake area 
Hart’s Lake will be managed in a manner to protect, maintain, and rehabilitate ecosystem 
processes and habitats to ensure sustainable production of desired forest, wildlife, and 
fishery resources.  
 
3.2 Protecting the Ecosystem(s) in and around the Hart’s Lake area 
Management activities will be protective of all attributes, keeping the health of the entire 
ecosystem in mind.  In order to protect the ecosystem, wildlife habitats, and to ensure the safe 
and appropriate use of Hart’s Lake, it may be necessary to prohibit or limit public access to 
sensitive areas permanently or on a temporary basis.  Reference shall be made to the attached 
Declaration of Environmental Restrictive Covenant (Conservation Easement), dated August 31, 
2007, for further ecosystem protection activities, restrictions, and definitions.  (See Attachment 
A) 
 
3.3 Managing for Day Use Recreation 
Hart’s Lake shall provide for a variety of passive recreational opportunities. The property shall 
provide public educational programs and opportunities that help build public understanding and 
appreciation for the important processes linking landscapes, ecosystems, habitats, and biological 
assemblages, and the human values and services derived from these natural systems. 
 
All human activities will be managed so as not to impair or interfere with the conservation values 
of Hart’s Lake. Specifically, human presence will be actively controlled to prevent damage to the 
natural environment. The property will be managed so that visitors will improve their 
understanding and appreciation of the natural environment through active and passive 
interpretation and education programs. Visitor experience will be aesthetically pleasing and 



10 
 

sensitive to the natural environment. Trails shall keep people and pets out of environmentally 
sensitive habitat at all times. Trails shall minimize disturbance to birds and other wildlife. 

 
3.4 Monitoring and maintaining the area 
Monitoring and maintaining the Hart’s Lake area shall be a cooperative effort between partners 
including, but not limited to Calhoun Conservation District, Michigan Department of Natural 
Resources and Environment, Fort Custer Training Center-Environmental Section, Stanley II, 
New Moon Noodle, WK Kellogg Foundation, Kalamazoo Nature Center, City of Battle Creek, 
Potawatomi RC & D, Battle Creek Community Foundation, Southwest Michigan Land 
Conservancy, and concerned citizens.  
 
Section 4- Actual Environment 

4.1 Yearly Climate 
The average temperature in the region is 27.0°F during the winter and is 71.4° F during the 
summer months (Table 3-1).  The average total precipitation is 35.15 inches with fifty-eight 
percent of the annual precipitation falling between April and September.  During the relatively 
long growing season (140-150 days), most of the precipitation is associated with passing cold 
fronts and showers caused by air mass instability (Legge et al. 1995).    The average seasonal 
snowfall is 71.4 inches.  At mid-afternoon the average relative humidity is 62 percent.  The 
prevailing wind in the area is from the southwest (USDA 1979). 

 
Table 3.0A Average monthly and yearly climate data for the Hart’s Lake region. 

 
Month 

Maximum 
Temp (F) 

Minimum Temp 
(F) 

Average Temp 
(F) 

Average 
Precipitation (in) 

January 30.0 14.9 22.6 1.8 
February 33.3 16.3 24.8 1.6 

March 44.8 26.1 35.2 2.5 
April 58.5 36.1 47.3 3.3 
May 70.2 46.2 58.3 3.7 
June 79.2 55.6 67.5 3.9 
July 83.1 60.3 71.6 3.1 

August 80.8 58.1 69.4 3.3 
September 73.4 51.4 62.4 3.1 

October 61.2 40.6 50.9 2.8 
November 47.5 31.8 39.6 2.6 
December 34.3 20.5 27.5 2.1 

Year Avg. 58.1 38.1 48.2 (Total) 33.9 

Source: Data derived from National Climatic Data Center TD 9641 Clim 81 1961-1990 for Battle Creek 5 
NW, Calhoun County 
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4.2 Landforms, Geology and Soil Composition 
A physiographic region is classified based on terrain texture, rock type, geologic structure and 
similar evolutionary history.  Hart’s Lake is located within the Hilly Moraines region that 
dominates much of the interior part of the lower half of Michigan’s Lower Peninsula.  This 
region is largely made up of a series of looping end moraines from 10 to 25 miles apart.  The 
moraines are low ridges, and the area between them is often much flatter and is generally 
composed of outwash plains or ground moraine (Sommers 1984).  Subsection VI.2.1, which 
includes Hart’s Lake, is more than half covered by outwash deposits of gravel and sand.  More 
than 80 percent of the outwash in the subsection is in the 0 to 6 percent slope class.  Scattered 
throughout the outwash plain are small areas of end and ground moraine.  The moraines slopes 
are usually in the 0 to 6 percent or 6 to 12 percent slope classes (Albert 1995). 
 

Lakes are common on the outwash plain.  The lakes are formed in abandoned channels or ice-
block kettles.  There are many small streams in the sub-section and two large streams, the St. 
Joseph River and the Kalamazoo River, both tributaries of Lake Michigan.  Many of the small 
streams originate within wetlands on the outwash plain. 
 
The bedrock geology of the area consists entirely of Mississippian age shale, overlain by glacial 
drift of widely varying depths (Albert 1995).  Hart’s Lake lies in the southwestern outwash plain, 
which formed between the three major glacial lobes that occupied Lake Michigan, Lake Erie, 
and the Saginaw Bay basins.  This plain encompasses numerous small lakes, wetlands, and small 
ridges of ground moraine.  Slope classifications range from a rather flat 0 to 6 percent, to a very 
steep 18 to 40 percent slope on the steeper portions of the Tekonsha moraine, which comprises 
most of Hart’s Lake’s uplands (U.S. Department of Agriculture 1993; Legge et al. 1995).  The 
property covers a 40-feet elevation difference, ranging from 870 feet near Hart’s Lake to 910 feet 
above mean sea level at the top of several hills on the property. 
 
Soils that form from outwash and moraine glacial materials are principally well- or moderately 
well drained loamy sands (USDA 1993).  The Coloma-Spinks-Oshtemo association makes up 
about 75 percent of the soils present at Hart’s Lake (Figure 5).  These soils, along with the 
Kalamazoo loam and Boyer sandy loam soils (~ 16 percent of Hart’s Lake) are all well-drained 
soils typically found on upland plains, terraces, ridges or slopes.  These soil types are considered 
high for erosion as determined by soil texture, rainfall and position of the soil unit on the 
landscape (USDA 1990 and 1993).  The majority of the remaining soil types at Hart’s Lake are 
the very poorly drained Houghton and Adrian muck soils (~ 8 percent).  The muck soils are 
typically formed in glacial ice-block kettles, abandoned stream channels, and other depression-
prone areas with poor drainage and are generally associated with wetlands. 
  
4.3 Michigan Natural Features Inventory (MNFI) 
At the time of publishing, this information was pending.  This section will be completed as the 
information becomes available. 
 
4.4 Water Resources 
Groundwater seeps and springs primarily feed the majority of wetlands and Hart’s Lake.  
Groundwater recharge is facilitated by large areas of very permeable Oshtemo complex soils.  
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These wetlands discharge towards the Kalamazoo River.  Overland flow contributes, to a lesser 
extent, to the surface hydrology of Hart’s Lake, primarily in some of the areas with less 
permeable, silty clay loam soils. 

4.4.1 Surface Water 
The vast majority of surface water at Hart’s Lake drains into the Kalamazoo River via small 
streams flowing chiefly north and northeast.  These streams originate in the lake and wetlands 
and empty into the Kalamazoo River. Hart’s Lake is surrounded by extensive wetlands.  Also a 
few seasonal ponds occur across the property, and appear to be glacial kettle formations (U.S. 
Geological Survey 1985). 

4.4.2 Groundwater 
The regional hydrogeology of the area consists of both glacial outwash and bedrock aquifers.  
Deposits of unconsolidated glacial drift constitute the location of the principal aquifer in the 
region.  The aquifer is composed of unsorted silty, bouldery gravels, as well as beds and lenses 
of poorly sorted stratified gravel, sand, and silt (MIARNG, Environmental Section, 1999). 
 
This complex hydrogeology provides the water source that maintains the wetlands in the natural 
areas located in Hart’s Lake.  Changes in the landscape at Hart’s Lake affected the hydrology in 
the past.  Historically, the natural hydrology of the site was predominantly driven by infiltration 
and base flow discharge.  Land use changes, initiated by agricultural practices, have over time 
promoted surface runoff of precipitation.  The historical infiltration hydrologic model has been 
reestablished since the cessation of agriculture.  This was facilitated by the coarse textured native 
soils found at the site. 
 
The surface and subsurface hydrology are interconnected and the groundwater flow conforms 
roughly to surface water flow patterns.  This means groundwater flow is mainly to the north-
northeast from the property, towards the Kalamazoo River. 
 
Groundwater recharge is generally rapid due to the high permeability of the sandy soils.  
Precipitation moves readily down through the glacial drift and into the principal aquifer, the 
Marshall Sandstone formation.  Groundwater movement is finally impeded by the low 
permeability of the Coldwater shale formation (Michigan Dept. of Military Affairs 1987).  The 
depth to these two formations is highly variable, even across short horizontal distances 
(Michigan Department of Military Affairs 1987). 

4.4.3 Water Sampling 
Hart’s Lake, Calhoun County is a 55 acre lake with a maximum depth of 47 feet.  The riparian 
land surrounding the lake is primarily emergent wetland with woody trees encroaching closer to 
the shore.  During a survey in 1952 (Institute for Fisheries Research, University of Michigan), 
the lake was mapped as two basins with an island in the center.  Current condition of the lake is 
one basin with submerged vegetation in the center of the lake.  Changes in morphology of the 
lake are mostly a result of increases in water level from a control structure located in the outlet.  
This section discusses the water chemistry analysis of Hart’s Lake during current sampling 
completed in August 2008.  
 



13 
 

Important components of water quality include phosphorous, nitrogen (ammonia, nitrate, and 
nitrite), water temperature, oxygen, carbon dioxide, pH, and a number of metals and salts. Water 
temperature and dissolved oxygen are critical habitat components for aquatic organisms.  Water 
temperature influences internal structure, chemistry, biological metabolism, and the types of 
aquatic organisms that live in lakes. Water temperatures in Michigan lakes vary from the 
southern portion of the state to the northern portion, a function of regional air temperatures. 
Internal lake water temperatures also vary. The warmest water temperatures are found near the 
surface of the lake (epilimnion) during summer months and near the bottom of the lake 
(hypolimnion) during winter months. This condition is called stratification. Stratification is most 
pronounced during summer months when temperature changes are the greatest. A zone of rapid 
temperature change occurs in the metalimnion (also called thermocline) and this often forms a 
physical barrier that prevents interchange of water, gases, organic material, and nutrients 
between the epilimnion and the hypolimnion.  Temperature profile was obtained from a single 
location in Hart’s Lake during mid-August 2008.  This temperature profile illustrates that 
summer stratification occurred in the lake with the metalimnion demarcated by a depth below 11 
feet (Figure 1). 
 
Dissolved oxygen is important for sustaining aquatic life. The solubility of oxygen and other 
gases depend on water temperature. Colder water can contain more dissolved gases. Oxygen 
enters the water from the atmosphere and it is produced by aquatic plants during photosynthesis. 
Oxygen is used by all animals and microorganisms in lakes and it is removed by plants during 
respiration when sunlight is not available. Oxygen depletion can occur in lakes with high plant 
and animal oxygen demand, especially in areas of lakes where waters do not mix freely or come 
in contact with the atmosphere. Water quality standards (related to discharges) in Michigan 
require maintenance of 7 mg/l dissolved oxygen for all Great Lakes and connecting waters, 
designated trout streams, and coldwater inland lakes. The water quality standard for other water 
bodies is 5 mg/l. Minimum dissolved oxygen levels for suitable summer habitat are 
approximately 3.0 mg/l for coldwater and cool-water fish and 2.5 mg/l for warm-water fish. The 
influence of water temperature stratification, dissolved oxygen, and trophic status determine the 
types of aquatic organisms that live in a lake.  Dissolved oxygen profiles in Hart’s Lake showed 
a clinograde curve where the oxygen content of the hypolimnion depleted rapidly by oxidative 
processes (Figure 2).  The hypolimnion remains anaerobic in Hart’s Lake throughout the summer 
stratification period.  Several variations in the distribution of dissolved oxygen were observed in 
the metalimnion.  Increases in dissolved oxygen were observed at depths of 10 and 22 feet 
followed by decreases in oxygen below each depth.  This increase is nearly always the result of 
oxygen produced by algal populations in the lower metalimnion of eutrophic lakes where access 
to nutrient concentrations is higher.  Dissolved oxygen concentrations were above the warm-
water fish levels of 2.5 mg/l at a depth of 24 feet with anaerobic conditions in the hypolimnion. 
Critical depth is defined as the point at which dissolved oxygen concentrations are less than 0.5 
mg/l and refers to conditions below which microorganisms like zooplankton will not occur 
below this depth.  The critical depth in Hart’s Lake occurred around 25 feet.   
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Figure 1.  Water temperature profile in Hart’s Lake during summer stratification (August 2008). 
Solid grey lines demarcate the boundary of the metalimnion.  Dashed grey line is the 
thermocline.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Dissolved oxygen concentrations in Hart’s Lake during summer stratification 2008. 
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4.5 Military Installation adjacent to Hart’s Lake 
FCTC is home to the Fort Custer Training Site Command, which operates the facility and 
supports tenant organizations.  Tenant organizations are located in the Augusta Armory and 
throughout the cantonment area. The Augusta Armory, located on FCTC, is home to the 119th 
Field Artillery Service Battery, 126th Press Camp Public Affairs Detachment, 177th Regiment 
Regional Training Institute, and Detachment 1 of the 1461st Heavy Equipment Transportation 
Company.  Stationed in the cantonment area are the 51st Civil Support Team, the Recruit 
Sustainment Battalion, the Ordinance Training Company, and the Unit Training Equipment Site 
(UTES). 
 
Fort Custer Training Center supports a wide variety of Department of Defense organizations 
such as Army/Air National Guard, Active and Reserve forces from all branches of the military, 
Reserve Officer Training Corps, Junior Reserve Officer Training Corps, Civil Air Patrol, Naval 
Sea Cadets and Young Marines. FCTC also supports foreign military services from Canada and 
Latvia. 
 
In recent years non-military customers have become increasingly common at FCTC.  Civil law 
enforcement agencies regularly lease the small arms ranges for small arms qualifications, and the 
MOUT area for home land security training, civil disturbance training, hostage exercises, and 
dog training exercises. 

4.5.1 Impacts on Recreational Use 
Currently the range that would impact the use of the Hart’s Lake land is not used.  In time that 
will change as military requirements for re-opening the firing lanes whose surface danger zones 
cross the property border between FCTC and Hart’s Lake are met.  When this lane is opened, the 
safety measures required will be instituted.  These are expected to include signage at entrances to 
the Hart’s Lake property with flags to be raised when the ranges are in use, as well as signage 
across a portion of the southern section of the lake to warn users to not enter.  These measures 
may be slightly different depending on the current army guidance at the time the range use is 
reinstated.  The use of  this range will take a small portion of the lake out of commission when 
the ranges are in use, and use is expected to occur just a few times a year.   
 
Other expected impacts on recreational use included dust and noise.  Perimeter trail on FCTC 
runs around most of the boundary with Hart’s Lake.  In the summer dust is generated, and while 
annoying, is not of any major concern for recreational use.  Noise from large vehicles on this 
trail may cause temporary disruption of wildlife viewing, but the use of the trail is not expected 
to be that frequent. 
 
Historical uses of the Hart’s Lake property included military training.  Surface danger zones, an 
area designated by military operations as an area where ordnance may fall, did cover some 
portion of the lake historically.  The likelihood of anything being in or around the lake that is 
explosive is extremely unlikely.  Previous surveys have found nothing of concern.  However, to 
be safe, use of motors on the lake is prohibited.  In addition, no digging can occur without 
permission from the Calhoun Conservation District. 
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Section 5- Ecosystems 
 
5.1   Classification of the Ecosystems 
Ecological classification schemes describe land areas along a continuum, from larger to smaller 
scale, according to climate, geology, topography, and soils.  Accordingly, Hart’s Lake exists 
within the Humid Temperate Domain, Hot Continental Division, Eastern Broadleaf Forest, Great 
Lakes moderated climate, within the Southern Lower Michigan ecological section, and the 
Kalamazoo Interlobate subsection (Albert et al. 1995). 
 
The Kalamazoo Interlobate Subsection formed approximately 13,000 to 16,000 years ago 
between three major glacial lobes.  FCTC is included in the northeastern most extension of a flat 
glacial plain 150 miles in length of what was called by Transeau (1935) the "Prairie Peninsula”.  
This “peninsula” was a tallgrass biome, principally located in Illinois and Indiana.  Here, the 
outwash deposits of sand and sandy loam, absent of streams or wetlands that acted as barriers to 
fire, supported the only extensive area of tallgrass prairie found in Michigan.  These prairies 
graded into oak savannas along the steep narrow end moraines, and into oak-hickory dominated 
forests (Legge et al. 1995). 
 
Within this landscape setting, Hart’s Lake lies entirely within the ecological unit known as the 
Battle Creek Outwash Plain, which is characterized by outwash deposits, coarse-textured end 
moraine, and ice-contact topography.  The Kalamazoo River flows through a large outwash 
channel, and outwash deposits are most well represented further north of the property and on the 
adjacent FCRA and FCTC.  The gently rolling Tekonska moraine, with cobbly, loamy, and 
sandy loam soils typifies much of the more rugged upland portions of Hart’s Lake property.  
Along the edge of the end moraine, the lake and wetlands of Hart’s Lake developed where 
irregular ice-contact topography was subsequently overlain with organic deposits (Legge et al. 
1995). 
 
 5.1.1- Vegetation 
  5.1.1.1- History 
Little is known of the prehistoric use of the area in which Hart’s Lake is situated.  Although 
human habitation began in Michigan during the Paleo-Indian Period (12,000 to 8,000 B.C.), 
statewide few artifacts are known to exist from this period.  This is thought to be indicative of 
the low resource base and low human population of the time.  Beginning in the Late Archaic 
Period (3,000 B.C.) and continuing until the period of contact with Europeans (circa 1600’s), the 
Native American population increased in the Hart’s Lake area (Fitting 1970).  
 
Identification of the tribes that historically used the Hart’s Lake area is unclear since tribal 
territories changed over time.  Furthermore, the French and British fur trade industry and their 
territorial conquests caused some of the greatest cultural changes and shifts in Native American 
populations in this region.  Depending on the timeframe under consideration, the Hart’s Lake 
area may have been occupied for extended periods by a variety of tribes including the 
Potawatomi, Mascouten, Miami, Ottawa, Sauk, or Fox.  It is thought that in approximately 1600 
A.D., the area of the post was nearly evenly divided between the Miami, Potawatomi, and 
Ottawa tribes (Quimby 1960).   
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European-American settlement brought a dramatic change in the appearance and vegetation 
structure of the geographic area, now known as Hart’s Lake.  Descriptions dating back from the 
early 1800’s are those of surveyors and the first settlers who depicted this portion of 
southwestern Michigan as a mosaic of forest interspersed with grassy openings of prairie and 
savanna (Legge et al. 1995). 
 
Beginning in the early 1830’s, large-scale patterns of vegetation change occurred with the advent 
of European-American settlement in the lands surrounding Hart’s Lake.  Nearly all the upland 
portions of Hart’s Lake were quickly converted from forest or openings to agricultural 
production or small homesteads.  Much of the farming continued at least through 1917, when 
much of this and surrounding properties were acquired to develop Camp Custer at the onset of 
World War I. 
 
To gain a sense of the vegetation prior to European settlement, the most extensive and reliable 
written accounts of the region are those from notes included with the original land surveys, 
conducted in the area between 1820 and 1835.  Through careful analysis of these notes (Comer 
et al. 1995) ten different natural communities have been described for the area of Hart’s Lake 
(Legge et al. 1995) (Figure 7).  The uplands of Hart’s Lake were mainly a combination of oak-
hickory dominated dry-mesic southern forests, and “oak openings”.  The oak openings had 
perhaps only a few white, black and bur oak per acre.  The general character of the forests and 
openings could be quite varied, sometimes with considerable overlap in what would be termed 
forest and what would be called an opening.  In some settings, the forest was said to have a 
“park-like” appearance with very little mid-story vegetation and prairie plants at the ground 
level, but a nearly closed, overstory canopy.  The openings could range from small grassy glades 
in a forested matrix, to the much larger and drier oak barrens having a few scattered oaks per 
acre. 
 
Although most soils favored oak-hickory forests and oak openings various other upland 
communities may also have been present.  Mesic-southern forests dominated by beech (Fagus 
grandifolia), sugar maple (Acer saccharum), basswood (Tilia americana), tulip tree 
(Liriodendron tulipifera), and black walnut (Juglans nigra) could be found up-slope from 
adjoining wetlands or in pockets of moist coves.  Dry sand prairies and dry southern forests 
dominated by black oak were common on sandy outwash deposits and south-facing slopes.   
 
Adding to the diversity of the natural communities present at Hart’s Lake prior to European-
American settlement were wetlands(Legge et al. 1995).  Most of these were simply termed 
“marshes” or “swamps” by the land surveyors, though more recently they have been classified as 
southern swamps, prairie fens, tamarack swamps, southern wet meadows, or southern shrub-carr 
communities (Legge et al. 1995). 
 
The most significant of all the natural communities, however, were the prairie communities of 
dry oak openings, sand prairies, and wet prairie fens.  These prairie systems are part of an 
isolated eastward extension of the tallgrass prairies, once centered in Illinois and Indiana.  
Termed the “prairie peninsula” (Transeau 1935), these eastern-most grasslands were thought to 
have developed during a drier climatic period about 8,000 to 4,000 years ago when frequent 



18 
 

wildfires swept the land, making it suitable for the establishment of prairie plants.  The 
Mascouten and Potawatomi tribes likely played an important role in perpetuating these prairie 
systems by their use of fire as both a game and landscape management tool (Legge et al. 1995).  
These ecosystems are now globally imperiled due largely to the discontinuation of fire as a land 
management tool, active suppression of wildfires in what are now suburban settings, and the 
prior conversion of prairies to agricultural land. 
 
As noted, past land use practices have had major impacts on the vegetation patterns and native 
communities of Hart’s Lake.  Settlement became equated with the clearing of the forests, 
followed by plowing and over-grazing that eventually caused extensive soil erosion on the sandy 
Oshtemo soils.  Fires were suppressed, especially in the prairies and oak barrens where 
homesteads were often established and a host of non-native plants were introduced.  In addition 
to altering the native communities of Hart’s Lake, past practices have severely impaired the 
present potential for ecosystem restoration. 
 
Erosion has reduced or eliminated the seedbanks of native plants once present in the soil and the 
invasive character of many non-indigenous plants (e.g., garlic mustard (Alliaria petiolata) and 
multi-flora rose (Rosa multiflora)) makes the process of re-establishing natural communities a 
labor-intensive and difficult undertaking.  Also, despite some upland forests being retained by 
settlers along fencerows and in woodlots, the structure and species composition were greatly 
altered by the practice of logging for timber and firewood.  Since the original makeup of these 
forests is not well understood, it is unlikely that they can ever be fully restored.  The practice of 
fire suppression in the uplands has allowed woody vegetation to invade grassland communities.  
As a result, the prairie fens, oak openings, and sand prairies have undergone a transformation, 
becoming forested or shrub communities due to lack of fire.  This not only alters the original 
vegetative composition, but also the types of animals inhabiting these areas.  
 
Prior land use has likely altered Hart’s Lake wetlands.  Sedimentation of wetlands has 
undoubtedly taken place as adjacent uplands were plowed, grazed, and partially denuded of 
topsoil.  Normal precipitation events easily displaced the light soils common at Hart’s Lake 
down slope into the wetlands.  This inadvertent filling of wetlands had led to changes in the plant 
composition of these systems. Intentional filling of wetlands could have occurred and impacted 
the hydrology as well.   
    
  5.1.1.2- Current state of the vegetation 
(At first publishing final reports from MNFI have not been completed so in their stead we have 
used information gathered from FCTC as vegetation types will be similar or the same on the 
Hart’s Lake property, just on a smaller scale). 
A 1938 aerial photograph of the area that is now Hart’s Lake shows a landscape almost entirely 
converted to agricultural uses.  Now Hart’s Lake supports at least four natural community types, 
interspersed across its 326-acre area.  At FCTC, 15 Community types were found.  Within these 
communities, MNFI documented 815 vascular plants, approximately 30% of the known plants of 
Michigan (Herman et al. 1996) during a two-year survey.  Again at FCTC, a total of 13 state-
listed or special concern plants were found and an additional 5 state-listed or special concern 
plants whose presence were reconfirmed at FCTC.  Discovering one-third of the state’s vascular 
plant taxa on a site of about ten square miles is a relatively unique situation and reflects the 
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significant habitat diversity at FCTC, and on a smaller scale this diversity is expected as well.  
However, the number and extent of non-indigenous species at FCTC (non-indigenous species 
accounted for 18% of the species collected) and Hart’s Lake reflects the extensive human 
disturbance of the site (Legge et al. 1995).  The forests; prairies, grasses and successional fields, 
and high quality rare communities found at FCTC are described below: 

Forests 
Presently, much of the land at Hart’s Lake is in forest cover.  Combined with the approximately 
75 percent of FCTC that is in forest cover, these properties represent a unique landscape feature 
for this region standing as a large tract of interior forest cover in an otherwise 
urban/suburban/agricultural land matrix.  Three distinct upland forest types and two lowland 
(wetland) forest types are expected to occur at Hart’s Lake.  Upland forest communities include 
dry southern, dry-mesic southern, and mesic southern forest types.  The dry southern and dry-
mesic southern forests, in combination, are sometimes termed the mixed oak community by 
foresters (Ogden 1999).  Some of this acreage is likely a degraded representation of what would 
have been historic oak savanna woodlands.  The mesic southern forest roughly corresponds to 
the forest type sometimes characterized as the mixed hardwoods.  Lowland forest communities 
likely to be found at HL are the southern swamp and southern floodplain forest.   
 
The once prevalent oak-hickory forest is represented today at FCTC (and by proxy HL) by 
various transitional stages of oak-hickory forest regeneration.  Perhaps the most common forest 
type at FCTC is the dry-mesic southern forest, easily identified by the dominance of northern red 
oak (Quercus rubra) and white oak (Quercus alba) in the canopy, with associated species being 
wild black cherry (Prunus serotina ), black oak (Quercus velutina ), and sassafras (Sassafras 
albidum).  Important subdominant species include red maple (Acer rubrum), sugar maple, pignut 
hickory (Carya glabra)), white ash (Fraxinus americana), and scarlet oak (Quercus coccinea).  
Herbaceous plants found in these forests are white baneberry (Actaea pachypoda), maidenhair 
fern (Adiantum pedatum), long-awned wood grass (Brachyeletrum erectum), Canada brome 
grass (Bromus pubescens), fragrant bedstraw (Galium triflorum), and bristly green-briar (Smilax 
tamnoides) (MNFI 1990).  These forests exist mainly on glacial outwash or coarse-textured end 
moraines at FCTC.  Several examples of relatively biologically intact dry-mesic southern forest 
occur at FCTC in association with steeper topography where farming would have been less likely 
or absent.  On average the trees in many of these stands are older, large trees (greater than 20 
inches in diameter at breast height). 
 
Mesic southern forests are found at FCTC (and HL) primarily in localized habitats within the 
larger dry-mesic southern forest communities.  Typically these locations are at the base of north-
facing slopes or in pockets of heavy soils often found in conjunction with wetlands.  Here, sugar 
maple, tulip tree (Liriodendron tulipifera), white ash, and beech (Fagus grandifolia) replace oaks 
as the dominant trees, with subdominants being red maple, wild black cherry, hickory, and an 
occasional white oak.  The rich moist soil of this community supports a lush ground flora of 
spring ephemerals such as wild ginger (Asarum canadense), spring beauty (Claytonia virginica), 
round-lobed hepatica (Hepatica americana), and rue anemone (Anemonella thalictroides) (Legge 
et al. 1995). 
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The dry southern forest community is found on the steepest, typically south-facing slopes and in 
association with the driest soils.  These forests are always dominated by oak, typically black and 
white oak with some hickories,.  Associated trees species are those similarly found in the dry-
mesic forest:  wild black cherry, sassafras, and red maple.  The understory differs from the 
moister, dry-mesic forest, in that the herbaceous plants are representative of oak barren 
communities, such as stickseed (Hackelia virginiana), whorled loosestrife (Lysimachia 
quadrifolia), and summer grape (Vitis aestivalis) (Legge et al. 1995). 

Prairies, Grasslands and Successional Fields 
Several types of openland communities occur at FCTC, and some of these types may occur on 
the HL property, most of which originated as oak opening and prairie communities but are now 
grasslands and old (successional) fields dominated by Eurasian grasses and weedy forbs.  These 
communities can support a variety of weedy species alongside plants more characteristic of the 
prairie and oak opening/oak savanna that once prevailed in the area.  Many of the areas, treated 
here as "openlands", are sites that would elsewhere be described as upland brush (Ogden 1999). 
These areas are dominated by woody vegetation such as seedling red, black, and scarlet oak 
trees, as well as hawthorn (Crataegus sp), multiflora rose, amur honeysuckle (Lonicera maackii), 
black raspberry (Rubus occidentalis) and autumn olive (Elaeagnus umbellata).  Many of the 
representative plant community species in these areas have been lost due to the history of 
agricultural land use. 
 
Of all the community types represented at FCTC the "openlands" are in the most degraded state 
from the standpoint of ecological integrity.  The degradation has come about as a result of fire 
suppression (allowing woody species and fire-intolerant, non-native weeds to become 
established), former farming practices, and present-day damage to soils. 
 
These dry, openland communities could be remnants of dry sand prairie, mesic prairie, oak 
openings, or oak barrens.  Important herbaceous plant associates of these four different prairie 
communities include little bluestem (Andropogon scoparius), big bluestem (Andropogon. 
geradii), sedge (Carex pensylvanica), and forbs such as the bush clovers (Lespedeza spp.), rough 
and cylindrical blazing star (Liatris aspera and L. cylindracea), as well as tall coreopsis 
(Coreopsis tripteris) and pale-leaved sunflower (Helianthus strumosus).  White, black and red 
oaks along with pignut hickory are found in scattered clumps or glades specific to the oak 
openings and oak barrens (Legge et al. 1995). 

High Quality Natural Areas 
Determination of the existence of high quality natural areas will be determined, pending the 
results of the MNFI survey. 
 
  5.1.1.3- Future of the vegetation 
The Hart’s Lake management team and the CCD plan to actively manage the natural areas by 
reintroducing fire in fire dependent habitats, controlling invasive exotic plants, controlling 
woody plant invasion in herbaceous plant communities, protecting threatened and endangered 
(T&E) species, and monitoring the effects of resource management activities and land use 
activities.  The intensity and success of management will depend on the availability of funding 
and support from partners on the team.   
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  5.1.1.4- Threatened and/or Endangered Species 
Two authorities direct the management of legally protected state and federal listed (threatened or 
endangered), special concern, proposed and candidate species of plants and animals (termed 
“sensitive species”) at HL:  the Michigan Endangered Species Act (Public Act 451 of 1994, 
Article III, Ch.1, Part 365), and the Federal Endangered Species Act of 1973, as amended.  
 
Michigan’s Endangered Species Act prohibits the harm, taking, importation, sale, destruction, 
transport or possession of any state listed threatened or endangered species, except as allowed by 
permit.  This includes all parts (e.g. roots, seeds, feathers, eggs) of both plants and animals 
wherever they occur.  No legal protection is afforded Michigan’s special concern species.  
However, protection of these special concern plants and animals is recommended in this plan to 
prevent them from becoming more imperiled or from being listed as threatened or endangered in 
the future. 
 
The Federal Endangered Species Act contains the requirement to consult with the USFWS in the 
event a federal listed or proposed species or their critical habitat may be affected by HL activities 
or management decisions.  Consultations are designed to avoid adverse effects to these species or 
to critical habitat through project modifications and implementation of conservation and 
protection measures.  The CCD and the HL management partners will follow the letter of the law 
should Federal or State listed species be discovered on the property.  
     
   5.1.1.5- Non-Native and Invasive Species 
One of the most menacing impacts to natural areas are impacts generated by invasive exotic 
plants.  Natural area impacts are typically perceived as direct disturbances such as logging, 
agriculture, grading or drainage.  Often impacts from invasive exotic plants are put into motion 
by these types of human activity.  Introductions of species from other regions, growing in the 
absence of normal plant, insect or disease controls, can allow the plant to out-compete native 
species and cause grave ecological damage.  Some plant introductions do not seem to cause 
ecological impacts in native plant communities and are generally excluded because no ecological 
niches matching their growth characteristics are available for the plants to exploit.  Exotic 
species ecological models predict that ultimately invasive exotic species will come into stasis in 
the environment by insect and disease predators adapting to the introduced plant as a food 
source.  In the modern fragmented landscape conservative plant species have already been 
pushed to low population levels and exotic species can wipe out conservative species before 
disease and insect predators have adapted to pressure the invading exotic plant.  Because of these 
issues management of exotic plants is a primary concern in natural areas management. 
 
Potential threats to the ecological integrity of HL include glossy buckthorn (Rhamnus frangula), 
purple loosestrife (Lythrum salicaria), garlic mustard (Alliaria petiolata), Multiflora rose (Rosa 
multiflora) and autumn olive (Oleaster elegnus).   
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5.1.2  Fish and Wildlife 
It is expected that the fauna surveys would show a similar group of animals at Hart’s Lake as at 
FCTC.  Animal surveys conducted by MNFI (Legge et al. 1995) at FCTC targeted species listed 
under the Federal or State Endangered Species Acts.  However, all animals seen at FCTC during 
the two years of the inventory were recorded.  In total, 407 species were discovered, 12 of which 
are state-listed threatened, endangered, or special concern species.  No federally listed animals 
were found during this survey.  An additional 12 state-listed or special concern animals were 
determined to potentially occur at FCTC, and there’s a good chance they occur at Hart’s Lake.   
 

5.1.2.1 Mammals 
Thirty-two mammals have been found during FCTC inventories and most are expected to occur 
at HL.  Several of these are forest-edge species and are considered abundant or over-abundant in 
local rural landscapes.  (It is important to note that forest-edge is a contemporary construct.  
Historically these species were likely mammals of the savanna and oak opening woodlands).  
These include the white-tailed deer (Odocoileus virginianus) and raccoon (Procyon lotor).  
Several species appear to be at the more northerly extent of their range at FCTC – the southern 
flying squirrel (Glaucomys volans) and the prairie vole (Microtus ochrogaster).  Animals of 
grassland habitats included the thirteen-lined ground squirrel (Spermophilus tridecemlineatus), 
meadow vole (Microtus pennsylvanicus), and prairie vole.  The prairie vole is a state-listed 
endangered species. Recent bat surveys indicate that the big brown bat (Eptesicus fuscus) and red 
bat (Lasiurus borealis) are the two most common species present.  Acoustic recordings taken in 
2005 (Kurta and Foster) also suggest the presence of hoary bat (Lasiurus cinereus), Myotis spp. 
(differentiating the 3 species using acoustics is unreliable; however most likely little brown bat 
(M. lucifugus)), and the state special concern eastern pipistrelle (Pipistrellus subflavus), the latter 
being a surprising discovery because previous captures have been near Lake Michigan (Kurta 
and Foster 2005).     

 
5.1.2.2 Birds 

The area including Hart’s Lake provides habitats and open space for a wide variety of migratory 
birds that migrate annually within and beyond North America.  Regardless of how these 
migratory birds use the area, their presence provides important ecological services and is an 
important indicator of ecosystem health.  Primary considerations with regard to migratory bird 
management, are compliance with the Migratory Bird Treaty Act (MBTA) and support, 
contribution and compatibility with the goals and efforts of numerous regional migratory and 
game bird conservation programs.  Virtually all birds that occupy the area throughout the year 
are protected under the MBTA.  The MBTA controls many actions that may negatively affect 
migratory birds, particularly collection and transportation of birds.  Special purpose permits may 
be requested and issued that allow for the relocation or transport of migratory birds for 
management purposes. 
 
KNC found 18 species at FCTC, which most likely occur at Hart’s Lake, most closely associated 
with wetland habitats.  Significant finds included a small nesting colony of great blue herons 
(Ardea herodias), alder flycatcher (Empidonax alnorum), willow flycatcher, (E. traillii), wood 
duck (Aix sponsa), and pied-billed grebe (Podilymbus podiceps), as well as trumpeter swan 
(Cygnus buccinator), a state threatened species that has been reintroduced to the state, following 
its former extirpation.  A Great Blue Heron rookery exists on Hart’s Lake.  Birds common in 
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grassland habitats numbered 25 species and included the eastern meadowlark (Sturnella magna), 
horned lark (Eremophila alpestris), vesper sparrow (Pooecetes gramineus), savanna sparrow 
(Passerculus sandwichensis), bobolink (Dolichonyx oryzivorus), eastern kingbird (Tyrannus 
tyrannus), as well as the State special concern species, grasshopper sparrow (Ammodramus 
savannarum).  A grassland species notably absent from the surveys was the northern bobwhite 
(Colinus virginianus).  If these occur at Hart’s Lake, they would occur mostly on the northern 
portion that is still owned by Battle Creek Unlimited.  It is also important to note, that although 
there were a variety of grassland species found, numbers of individuals were low, likely due to 
the patchy and discontinuous condition of the remnant grassland habitats. 
 
Seventeen birds requiring forest interior habitat were tallied by KNC at FCTC, among them were 
the scarlet tanager (Piranga olivacea), wood thrush (Hylocichla mustelina), pileated woodpecker 
(Dryocopus pileatus), Cooper’s hawk (Accipiter cooperii), and six warbler species.  Indicative of 
the importance of FCTC’s mature interior forest, one state threatened species, the cerulean 
warbler (Dendroica cerulean) and one state special concern species, the hooded warbler 
(Wilsonia citrina) were found in good numbers. 
 
Other important sightings were the prairie warbler (Dendroica discolor), a state-listed 
endangered species, and several Kentucky warblers (Oporornis formosus).  The Kentucky 
warblers were seen every year from 1997 (when six to seven were recorded) through 1999.  This 
species is believed to have nested at FCTC, although this could not be confirmed (Powless 2001; 
Adams 2001).   
 
Species Status Neotropical? 
Acadian Flycatcher summer yes 
Alder Flycatcher summer yes 
American Crow permanent xxx 
American Goldfinch permanent xxx 
American Kestrel permanent xxx 
American Redstart summer yes 
American Robin summer no 
American Woodcock summer no 
Baltimore Oriole summer yes 
Bank Swallow summer yes 
Barn Swallow summer yes 
Barred Owl permanent xxx 
Belted Kingfisher summer no 
Black-and-white Warbler summer yes 
Black-billed Cuckoo summer yes 
Black-capped Chickadee permanent xxx 
Blackpoll Warbler migrant yes 
Black-throated Green Warbler summer yes 
Blue Jay permanent xxx 
Blue-gray Gnatcatcher summer yes 
Blue-headed Vireo summer yes 
Blue-winged Warbler summer yes 
Bobolink summer yes 
Broad-winged Hawk summer yes 
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Brown Creeper permanent xxx 
Brown Thrasher summer no 
Brown-headed Cowbird summer no 
Canada Goose permanent xxx 
Carolina Wren permanent xxx 
Cedar Waxwing permanent xxx 
Cerulean Warbler summer yes 
Chestnut-sided Warbler summer yes 
Chimney Swift summer yes 
Chipping Sparrow summer no 
Clay-colored Sparrow migrant no 
Common Grackle summer no 
Common Yellowthroat summer yes 
Cooper's Hawk permanent xxx 
Dickcissel summer yes 
Downy Woodpecker permanent xxx 
Eastern Bluebird summer no 
Eastern Kingbird summer yes 
Eastern Meadowlark summer no 
Eastern Phoebe summer no 
Eastern Towhee summer no 
Eastern Wood-Pewee summer yes 
European Starling permanent xxx 
Field Sparrow summer no 
Golden-winged Warbler migrant yes 
Grasshopper Sparrow summer no 
Gray Catbird summer yes 
Great Blue Heron summer no 
Great Creasted Flycatcher summer yes 
Great Horned Owl permanent xxx 
Green Heron summer no 
Hairy Woodpecker permanent xxx 
Henslow's Sparrow summer no 
Hermit Thrush summer yes 
Hooded Warbler summer yes 
Horned Lark permanent xxx 
House Finch permanent xxx 
House Sparrow permanent xxx 
House Wren summer no 
Indigo Bunting summer no 
Kentucky Warbler summer yes 
Killdeer summer no 
Least Flycatcher summer yes 
Magnolia Warbler migrant yes 
Mallard permanent xxx 
Marsh Wren summer no 
Mourning Dove permanent xxx 
Mourning Warbler summer yes 
Mute Swan permanent xxx 
Northern Cardinal permanent xxx 
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Northern Flicker permanent xxx 
Northern Rough-winged 
Swallow summer yes 
Northern Waterthrush summer yes 
Osprey summer no 
Ovenbird summer yes 
Pied-billed Grebe summer no 
Pileated Woodpecker permanent xxx 
Pine Warbler summer yes 
Purple Martin summer yes 
Red-bellied Woodpecker permanent xxx 
Red-eyed Vireo summer yes 
Red-headed Woodpecker summer no 
Red-tailed Hawk permanent xxx 
Red-winged Blackbird summer no 

Ring-billed Gull 
casual 
visitor no 

Ring-necked Pheasant permanent xxx 
Rose-breasted Grosbeak summer yes 
Ruby-throated Hummingbird summer yes 
Ruffed Grouse permanent xxx 
Sandhill Crane summer no 
Savannah Sparrow summer no 
Scarlet Tanager summer yes 
Sedge Wren summer no 
Song Sparrow summer no 
Sora summer yes 
Swainson's Thrush migrant yes 
Swamp Sparrow summer no 
Tennessee Warbler migrant yes 
Tree Swallow summer yes 
Trumpeter Swan permanent xxx 
Tufted Titmouse permanent xxx 
Turkey Vulture summer no 
Veery summer yes 
Vesper Sparrow summer no 
Warbling Vireo summer yes 
White-breasted Nuthatch permanent xxx 
White-eyed Vireo summer yes 
Wild Turkey permanent xxx 
Willow Flycatcher summer yes 
Wood Duck summer no 
Wood Thrush summer yes 
Worm-eating Warbler summer yes 
Yellow Warbler summer yes 
Yellow-billed Cuckoo summer yes 
Yellow-breasted Chat summer yes 
Yellow-throated Vireo summer yes 
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5.1.2.3- Reptiles and Amphibians 
A total of fifteen reptiles of the State’s 30 species have been found at FCTC and are expected at 
HL (Legge et al. 1995, Tobin 2005).  Eight of Michigan’s ten turtle species were located on post, 
best represented by the box turtle family (Emydidae).  Among the reptiles, two state-listed 
special concern species were found -- the eastern box turtle (Terrapene carolina carolina) and 
the Blanding’s turtle (Emys blandingii).  No lizards have been discovered during surveys at 
FCTC.  Seven of the18 snakes known to occur in the state have been found (Legge et al. 1995, 
Tobin 2005), although none of these are state-listed species.  The eastern massasauga, a state 
species of special concern and Michigan’s only venomous snake, was found in a dry, upland site 
adjacent to FCTC in earlier biological surveys (USACE 1994).  A three-year survey specific to 
the eastern massasauga did not find the snake at FCTC (Tobin 2005). 
 
Of the amphibians known from Michigan, 14 of the state’s 25 species have been found in 
surveys of the area (Legge et al. 1995, Tobin 2005).  All but one of these species (Blanchard’s 
cricket frog, Acris crepitans blanchardi), are widely distributed in Michigan (Harding and 
Holman 1992).  The Blanchard’s cricket frog, a state special concern species, has been found at 
several sites in the area.  This is considered a significant concentration of sites, indicating that the 
area may be an important stronghold for the species in Michigan (Legge et al. 1995).   
 
  5.1.2.4- Insects 
Surveys in the area for this class of animals have also been designed to target rare species.  
However, a wide array of sampling techniques were used in a variety of habitats, so survey 
results are fairly comprehensive.  A total of 226 species were discovered, representing 31 
families, from 6 taxonomic orders (Legge et al. 1995).  Although 27 rare insects were considered 
to potentially occur at in the area, only one was found, the tiger moth known as Sprague’s 
pygarctia (Pygarctia spraguei).  One individual of this species was found in a degraded oak 
opening.  Only four other collection records of Sprague’s pygarctia exist in Michigan. 
 
  5.1.2.5- Fish 
The MDNR Fisheries Division conducted a fish community assessment of Hart’s Lake during 
May, 2008.  Hart’s Lake was surveyed to provide information on the status of the resource. The 
purpose was to describe the growth, relative abundance, and community assemblage. Sampling 
efforts included two experimental mesh gill nets set for six net nights, two large-mesh fyke nets 
set for six net nights, one trap net set for three net nights, a single small-mesh fyke net set for one 
net night, and three ten-minute electro-shocking transects. This survey represents the baseline 
condition to which future surveys can assess fish population trends caused by the effects of more 
intensive fishing. 
 
 During this survey a total of 16 fish species and three turtles were captured (Table 1).  Fish 
species diversity was lower than the regional average of 18 species commonly occurring in lakes.  
As one possible index of fish community composition, the percent by number of fish we 
collected in each of three feeding guilds was calculated for, 1) species that are primarily 
piscivores; 2) species that are primarily pelagic planktivores and/or insectivores; and 3) species 
that are primarily benthivores.  Of the species collected, we classified northern pike, grass 
pickerel, largemouth bass, and bowfin, as fish predators; bluegill, yellow perch, pumpkinseed 
(planktivore with highly variable percent contribution of benthic prey), black crappie, blacknose 
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shiner, golden shiner, and warmouth as pelagic planktivores-insectivores; and brown and yellow 
bullheads, white sucker, lake chubsucker, tadpole madtom, and bluntnose minnow as benthivores 
(Table 1).  Fish from the pelagic feeding guild comprised 91.2% of the catch while fish from the 
piscivore guild comprised 7.5% of the catch.  Fish from the benthic feeding guild comprised only 
1.3% of the catch. 
 
The fish community of Harts Lake is dominated by fish from the Centrarchid family (97%), 
commonly known as the sunfish family.  Bluegills were the most abundant fish captured in the 
lake (80%).  Relative abundance measured as the catch per unit of fyke net effort was 70 fish per 
net night. Catch per unit effort data are used to assess the abundance of fish stocks relative to 
other stocks that are obtained by standardized sampling methods.  The relative abundance of 
bluegills captured in Hart’s Lake is above the median relative abundance for populations in the 
region (Figure 1).  This indicates that the abundance of bluegill is higher than typical populations 
in the southwest region of Michigan.  Pumpkinseed was the second most abundant fish captured 
in fyke net gear with a relative abundance of 3.57 fish per net night.  Largemouth bass relative 
abundance measured as the catch per unit of electroshocking effort was 2.23 fish per minute.  
Largemouth bass relative abundance was similar to other populations in the southwest region 
(Figure 2).  Northern pike, yellow perch, and black crappie are also present in the lake, but their 
relative abundance is low.  Lake chubsuckers and brown and yellow bullheads are the most 
common benthic fish species in the lake, although their abundance is also low presumably as a 
result of habitat limitation of low dissolved oxygen in the hypolimnion during summer 
stratification.   
 
Bluegill age structure was comprised of fish from age 1 to 8, with the age frequency dominated 
by age 6 (27.53%) and age 5 (20.86%).  Bluegill average length at age was below the state 
average from age 1 to 2, but higher than the state average from age 3 to 8.  Mean length at age 
data (Table 2) for all bluegills were fitted to a von Bertalanffy equation.  Maximum length of 
bluegill in Harts Lake predicted from this equation was 9.9 inches, whereas the largest bluegill 
caught was measured at 9.4 inches. The length frequency distribution of bluegills illustrates a 
steady increase in the numbers of fish with increasing length (Figure 3).  Length frequency 
analysis indicates a high proportion of larger bluegills with eight inch fish comprising 35% of the 
catch and seven inch fish comprising 27% of the catch.  This distribution shows a low number of 
small fish and a large number of big fish and indicates that the rates of recruitment and growth 
are high. Proportional stock density is a numerical descriptor of length frequency data calculated 
by the number of fish greater than quality length (>6 in.) fish relative to the number of stock 
length (> 3 in.) fish.  Proportional stock density was calculated as 79 which is higher than the 
range of accepted stock density values from 20-60 for balanced fish populations.  Mortality 
represents the number of individuals that die during a certain time interval.  Catch curve models 
are used to estimate mortality by analysis of the change in number of fish over older age classes.  
We did not observe a decline in abundance of successive age classes to estimate mortality.  In 
fact we observed that the bluegill population increased in abundance with successive age classes.  
Since the lake has been closed to fishing or has received low annual fishing mortality during the 
period that the lake was closed, recruitment of fish to older age classes has been high and any 
loss of fish within the population would be a result of low natural mortality. 
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Largemouth bass age structure was comprised of fish from age 1 to 11, with the age distribution 
indicating similar frequencies from age one to seven.  Age four was the dominant year class 
captured during the survey (17.7%).  The average length of the largemouth bass population was 
11.7 inches.  Mean length at age data (Table 2) for all largemouth bass were fitted to a von 
Bertalanffy equation.  Maximum length of largemouth bass predicted from this equation was 
23.8 inches, whereas the largest bass caught was measured at 20 inches.  The length frequency 
distribution shows a low number of small fish (<10 inches) followed by a decline in the numbers 
of larger sized fish (Figure 4). Length frequency analysis indicates a high proportion of larger 
sized bass with 59% of the catch comprised of fish greater than the quality length of 12 inches.  
The length frequency distribution is interrupted by length groups with many individuals bounded 
by length groups with fewer individuals.  Length and age-frequency analysis combined indicate 
consistent year class strengths of largemouth bass.  Mortality in this population possibly is 
moderate to low, demonstrated by the number of largemouth bass greater than a quality length of 
more than 12 inches total length. Proportional stock density of largemouth bass was calculated 
from stock length fish greater than 8 inches and quality length fish greater than 12 inches.  
Proportional stock density was estimated as 78 which is higher than the range of accepted stock 
density values from 40-70 for balanced fish populations. 
 
Pumpkinseed age structure was comprised of age 3 to 7 with only larger size groups from five to 
eight inches observed in the catch.  This data indicates that the pumpkinseed population is 
characterized by an older and larger structure than is typical for the region. 
 
The complete MDNRE report “Status of the Fishery Resource Report” for Hart’s Lake is 
available on the Calhoun Conservation District’s website:  www.calhouncd.org. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.calhouncd.org/


29 
 

Table 1.  Fish and turtles captured in Harts Lake, Calhoun County 
 
Species name Scientific name # caught Guild type 
Black crappie Pomoxis nigromaculatus  9 Pelagic 
Bluegill Lepomis macrochirus  940 Pelagic 
Blacknose shiner Notropis heterolepis 3 Pelagic 
Bowfin Amia calva  5 Piscivore 
Brown bullhead Ameiurus nebulosus  3 Benthic 
White sucker Catastomus commersoni 1 Benthic 
Golden shiner Notemigonus crysoleucas 4 Pelagic 
Grass pickerel Esox americanus 2 Piscivore 
Hybrid sunfish  31 Pelagic 
Lake chubsucker Erimyzon sucetta  6 Benthic 
Largemouth bass Micropterus salmoides  79 Piscivore 
Northern pike Esox lucius 2 Piscivore 
Pumpkinseed Lepomis gibbosus  70 Pelagic 
Snapping Turtle Chelydra serpentina 9  
Common musk Sternotherus odoratus 7  
Painted Turtle Chrysemys picta 2  
Tadpole madtom Noturus gyrinus 1 Benthic 
Warmouth Lepomis gulosus  5 Pelagic 
Yellow Perch Perca flavescens 6 Pelagic 
Yellow bullhead Ameiurus natalis  3 Benthic 

 
 
 
 
 
Table 2.  Weighted mean length at age of bluegill, largemouth bass, and pumpkinseed for Harts 
Lake, 2008 
 

    Bluegill     Largemouth bass     Pumpkinseed   

Age # aged mean length Residuals # aged mean length Residuals # aged mean length 
weighted 
freq. 

1 13 1.67 0.019 8 4.94     
2 22 3.82 -0.097 8 6.39 0.102    
3 17 5.62 0.06 7 8.4 -0.394 7 6.64 21.64% 
4 7 6.92 0.0171 11 11.2 0.258 11 7.51 41.94% 
5 8 7.52 -0.092 8 13.18 0.397 6 7.67 25.67% 
6 9 8.14 -0.096 11 14.19 -0.17 4 8.4 7.16% 
7 4 8.57 -0.119 7 15.17 -0.542 2 8.45 3.58% 
8 6 9.17 0.153 5 17.22 0.349    
9    3 18.7     

10    1 17.8     
11       3 18.87         
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Figure 1.  Relative abundance of bluegills in Harts Lake compared to other lakes in the 
southwest Michigan region.  CPUE data is the number of bluegills captured per fyke net night. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Relative abundance of largemouth bass in Harts Lake compared to other lakes in the 
southwest Michigan region.  CPUE data is the number of largemouth bass captured per minute of 
electroshocking. 
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 Figure 3.  Length frequency distribution of bluegills captured by gear type in Harts Lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Length frequency distribution of largemouth bass captured by gear type in Harts Lake. 
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  5.1.2.6- Mollusks 
One species of mollusk, the state designated special concern watercress snail (Fontigens 
nickliniana), was located at four sites in the area (Legge et al. 1995).  The species is closely 
associated with watercress (Nasturtium officinale) and may be present in various wetland and fen 
areas at in the area.  Other species of mollusks that may have been encountered were not reported 
in the inventory performed by MNFI. 
 
  5.1.2.7- Threatened and/or Endangered Species 
The presence of 25 State of Michigan listed threatened, endangered and special concern species 
of plants and animals have been verified by the results of surveys and monitoring conducted over 
1993-2005 on FCTC.  Of these, one animal is state listed as endangered, and eight plants and one 
animal are considered threatened.  The remaining sensitive species are designated special 
concern (five plants and ten animals).  An additional 18 state listed species potentially could 
occur on the installation, although they were not found in surveys.  The state’s identified 
threatened, endangered or special concern species found at FCTC, along with their status and 
associated habitats are listed in Appendix F. 
 
Michigan’s Endangered Species Act prohibits the harm, taking, importation, sale, destruction, 
transport, or possession of any state listed threatened or endangered species, except as allowed 
by permit.  This includes all parts (e.g. roots, seeds, feathers, eggs) of both plants and animals 
wherever they occur.  No legal protection is afforded Michigan’s special concern species.  
However, protection of these special concern plants and animals is recommended in this plan to 
prevent them from becoming more imperiled or from being listed as threatened and endangered 
in the future. 
 
Currently no federal candidate, proposed, threatened, or endangered species, nor any designated 
critical habitat is known to exist at FCTC or Hart’s Lake.  Although evidence is lacking on the 
presence of any federally listed or proposed species, this does not confirm their absence 
(USFWS 2001).  In 2001, USFWS indicated concerns regarding the potential presence of the 
federally listed endangered Indiana bat (Myotis sodalis), Mitchell’s satyr butterfly (Neonympha 
mitchellii mitchellii), and the American burying beetle (Nicrophorus americanus).  FCTC is 
located within counties where these species have been reported.  Further, the agency believed 
that the federally-listed Karner blue butterfly (Lycaeides melissa samuelis), although not 
historically known from Kalamazoo or Calhoun Counties, could exist in the area should there be 
significant acreage of the insect’s host plant, wild lupine (Lupinus perennis).  USFWS also 
recommended completing surveys for the federally designated candidate species, the eastern 
massasauga rattlesnake and if found, to develop strategies to avoid unnecessary impacts to the 
species 
 
The presence of appropriate habitat in the area raises the possibility of finding the eastern 
massasauga rattlesnake and the Mitchell’s satyr butterfly.   
  
The Indiana bat is present in counties in the area including Barry, Branch, Eaton, Kalamazoo, 
and St. Joseph and probably can be found anywhere in the southern three rows of counties in 
Michigan (Kurta and Foster 2005).  Surveys conducted in 1993 (Kurta 1993) found no Indiana 
bats on FCTC and determined that there was little likelihood of their occurrence due to the type 
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and quality of the limited habitat present.  Subsequent surveys in 2005 also failed to capture the 
bat.  A few Myotis species were detected acoustically, but were present only in a small number 
of sites, thus if Indiana bats are present they are very uncommon (Kurta and Foster 2005).  Based 
on the survey results it is expected that Indiana bats do not roost in the area even though suitable 
habitat exists.  It is likely that a maternity colony exists near Hart’s Lake due to their wide 
distribution in southern Lower Michigan.  Because the roosting activity can shift as roost trees 
fall over and new ones become available, it is possible that a colony of bats could begin roosting 
in the area in the future (Kurta and Foster 2005). 

 
5.1.2.8   Non-Native and Invasive Species  

Inspection of Hart Lake's forests described in the most recent forest inventory did not reveal any 
serious damage to timber stocks due to insect infestations or disease.  The majority of damage 
seen during the field surveys was associated with windfall or overstocking of stands.  These 
conditions are relatively simple to correct.  In terms of non-timber trees, however, an unusual 
gall-like infestation of a grove of sassafras was noted in one stand on post (Ogden Environmental 
and Energy Services 1999). 
 
Independent of the Ogden surveys, the U.S. Forest Service conducted a Tree Health Assessment 
of Hart’s Lake in 1998 (U.S. Forest Service 1998a).  The purpose of the study was to provide 
information about the insects, pathogens, and other disturbance effects on area forests.  Forest 
Service was enlisted to provide this information as reference for the development of both the 
Forest Management Plan (FMP) for FCTC, and it is likely that these findings would apply to HL.   
 
The Tree Health Assessment found the trees in the area to be of good vigor overall, especially 
the dominant species such as oak, wild black cherry, and black locust.  Dogwoods, however, 
were found to be experiencing a decline within the local region, as well as at Hart’s Lake, due to 
a possible infection with the fungal disease, dogwood anthracnose, which can lead to heavy 
mortality if several consecutive years of infection occur (U.S. Forest Service 1991).   
 
Other diseases and tree health problems known to occur in the region, but not known to cause 
serious problems on HL, included:  cherry scallop shell moth, beech bark disease, and butternut 
canker.  The cherry scallop shell moth has been known to cause defoliation of wild black cherry 
at Hart’s Lake, but the trees have been able to recover well from these intermittent outbreaks and 
have shown no apparent residual health problems as a result.  Presently, there is no evidence of 
beech bark disease at HL, although it may occur regionally.  It is unlikely that this disease will 
ever cause significant concerns at Hart’s Lake, as beech represents a miniscule portion of the 
trees present on the property.  
 
Newer hazards such as the Asian long horned beetle (Anoplophora glabripennis) and the 
emerald ash borer (Agrilis planipennis) have not yet been fully researched at Hart’s Lake.  
Studies need to be undertaken to assess the risks that could occur and/or the damage that has 
occurred in susceptible trees.   
 
A disease agent that potentially poses great risk to forest health at Hart’s Lake is gypsy moth.  
Gypsy moth is an introduced insect whose numbers cyclically reach epidemic proportions in 
woodlands across most of Michigan's Lower Peninsula.  The larvae of this non-native insect may 
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be a serious threat since the preferred host trees include oak species, which make up the vast 
majority of the trees on post.  Despite the known presence of this pest at Hart’s Lake (as 
determined by adult trapping results), there have been no significant defoliation events of oak yet 
to occur.  It is believed that the presence of the gypsy moth-selective fungus, Entomophaga 
maimaiga, is the reason that defoliation has not been a problem, and egg mass numbers remain 
low.  The fungus is one of only two natural enemies of gypsy moth that is known to kill large 
numbers of larvae (U.S. Forest Service 1993a).  Although disease outbreaks (epizootics) of E. 
maimaiga have not been confirmed, the fungus may well be established at Hart’s Lake as 
intentional introductions have occurred at FCTC (Nathan Krupp personal communication) and 
elsewhere in Michigan (U.S. Forest Service 1993a).  From this, it may be reasonable to conclude 
that the lack of defoliation and egg masses are related to large numbers of larvae locally dying 
from this fungus.  It is believed that the moth has been severely knocked back by E. maimaiga.  
If an outbreak of significant effects occurs, specific control measures will be chosen as a result of 
consultations with other resource professionals, at a minimum the MDNR, USFWS, and Animal 
and Plant Health Inspection Service (APHIS) of USDA.  The effectiveness of control measures 
will be balanced against an evaluation of risks to non-target organisms, including insect eating 
birds. 
 
Another tree health concern described by U.S. Forest Service in the area is oak wilt.  Oak wilt is 
known to occur in the both Calhoun and Kalamazoo counties, but has not been seen at Hart’s 
Lake.  It is a virulent disease that can quickly cause mortality in trees of the black oak/red oak 
group, once attacked.   However, locally it is not a common disease and its control is typically 
achieved through prevention.  Actions at Hart’s Lake must avoid any wounding or gashes to 
trees that may come about through trail maintenance or other activities using large equipment.  
Also, pruning of oaks must be curtailed entirely during the growing season to prevent the 
exuding of fresh sap that attracts the beetle carrying the disease fungus. 
 
Forest Service did not indicate any apparent threat of fires based on existing forest conditions.  
Instead, fire was termed as a natural disturbance event - much like windfall damage caused by 
severe weather events – it is subject to occur at some point in the future, but is not perceived to 
be a significant forest health concern at this time. 
 
Lastly, the matter of excessive deer browsing of forest vegetation is an on-going concern.  There 
is evidence that heavy deer browsing has had significant effects on regeneration of oak and wild 
black cherry  in localized areas.  The extent of the problem is not yet known and until a more in-
depth assessment of the deer herd size and health can be conducted, there is only anecdotal 
information from which to draw conclusions.  Prescribed fire management in woodlands is 
known to support oak regeneration.  Improving overall oak regeneration with prescribed fire may 
offset deer browse impacts on oak.  Monitoring oak regeneration and browse in burned areas 
would provide additional information to this dynamic issue. 
 

5.1.3   Surrounding Wetland Environments 
The 126 acre property adjacent and directly to the north of the  326 acre Hart’s Lake 
Conservation Area has incredible potential with respect to restoration of wetland habitat.  This 
parcel, which the Conservation District would like to purchase, has over 70 acres of wetlands 
that were artificially drained by a system of ditches in the mid 1900’s. A simple ditch plug with a 
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water control structure will restore wetland hydrology to these previously drained wetland areas.  
The wetland habitat that will be restored by this restoration will include both shrub-scrub and 
palustrine emergent wetlands. These Palustrine emergent wetlands once restored will be 
characterized by the dominance of erect rooted herbaceous (not woody) wetland plants such as 
grasses, sedges, reeds, and forbs. Palustrine emergent wetlands are often transition zones 
between deeper water and uplands providing cover and food for many species. A great diversity 
of waterfowl and other birds will use this habitat.  Additionally, amphibian, aquatic reptiles and 
fish will use these areas as feeding, spawning and breeding areas.   The shrub-scrub wetlands 
once restored will be characterized by >30% canopy cover of shrubs or small trees (coniferous or 
deciduous) <6m (20 ft.) in height.  Plant species common in these area wetlands include; willow, 
alder, buttonbush, red osier dogwood, red maple, black spruce or tamarack.  These shrub-scrub 
wetlands are commonly used by waterfowl for breeding, brood rearing, protection from raptors 
and loafing. These palustrine emergent and shrub- scrub wetlands will add a great deal of 
diversity in that there will greater variability of size and composition of the wetlands present 
on/adjacent to the Hart’s Lake Conservation Area 
 
Section 6- Impacts on Natural Resources 
 
6.1   Land Use 
The Hart’s Lake property is to be used and enjoyed by the public.  With the exception of some 
minor rules activities such as birding, hiking, boating (non-motorized), etc. are all encouraged at 
the property. 

 
6.1.1  Trails 

There are 2-track trails on the property on either side of Hart’s Lake, however, there is no loop 
that goes all the way around the lake.  This will not be possible until the upper section adjacent to 
the current property is purchased and a boardwalk of some sort is put in on the southwest end.  
Current trails allow visitors to walk easily on the east side of the lake.  These trails go through 
different types of habitat and allow several views of the lake.  As property use increases, foot 
traffic on such trails will help to maintain the trails with minimal work from the Hart’s Lake 
team.  At the current time, minor maintenance is warranted to keep the trails free of debris and 
passable. 
 

6.1.2  Off-Trail Use 
Trails at Hart’s Lake are the main areas where visitors will spend their time.  This will deter 
vegetation and habitat loss within the property.  However, visitors are not prohibited from 
walking off-trail enjoying hidden parts of the property.  While this is allowed, rules such as no 
digging, no seed or plant harvesting, no tree cutting, etc. still apply. 
 

6.1.3  Viewing Platforms 
Strategically placed viewing platforms will increase the value of the visitors’ experience.  The 
intent is not for several viewing platforms but 2-3 platforms in different areas within the 
property.  The platforms will allow visitors to get closer to the edge of the lake or wetland 
environments for better views of the ecosystems and wildlife.  This will be especially important 
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in late summer when vegetation tends to take over.  Having viewing platforms at points along 
trails will help minimize off-trail activity resulting in habitat impacts and loss. 
 

6.1.4  Boardwalks 
On the southwest end of the property, there is a fence that goes through the water telling visitors 
of the property line between Hart’s Lake and Fort Custer Training Center.  This property line 
prohibits Hart’s Lake visitors from traversing the lake on trails.  A boardwalk is planned in the 
future to allow visitors to walk from one side of the southwest corner to the other in order to 
easily get to parts of the property where different habitats occur.  Established boardwalks will 
also allow for signage, viewing platforms, and photo blinds if desired. 
 

6.1.5  Photo Blinds 
An outdoor activity that is currently growing in popularity is nature photography.  The Hart’s 
Lake property is home to many bird species both permanently and temporarily through 
migration.  The beautiful flora and fauna of Hart’s Lake make it a hidden hot spot in the City of 
Battle Creek for nature photography.  Putting up photo blinds in conjunction with viewing 
platforms in strategic areas will increase the potential for photography use and allow all visitors 
hidden views of wildlife at a closer range.  This unique characteristic, not found at other 
properties in the area, will help to increase public use. 
 
6.2   Potential Impacts of Land Use 
While the Hart’s Lake is open to the public and has few rules, there is potential for impacts on 
the natural environment.  Strategically placed trails throughout the property should help 
minimize off-trail activity that would result in impacts to native vegetation and wildlife.  
Allowing only non-motorized boats will minimize impacts on the water environment.  Catch and 
release fishing will allow for a sustainable and biologically diverse fish community. 
 
6.3   Water Use 
The Hart’s Lake property has a great water element within the overall environment of the 
property.  While the plan is to minimize impacts on the water environment, visitors are allowed 
and encouraged to enjoy recreational activities on the lake.  This may include fishing, boating, 
etc.  There are rules in place to minimize environmental impacts and to keep visitors safe but the 
intent is to let the public enjoy this ecosystem that has been off-limits for some time. 
 

6.3.1  Boats 
Boats such as kayaks, canoes, row-boats, etc. are all permitted on Hart’s Lake, however no 
motors are allowed. 
 

6.3.2  Motorized/Non-Motorized Use 
Hart’s Lake is a non-motorized lake allowing for passive recreation with minimal to no impacts 
to the water environment.  Aside from numerous environmental benefits, this will also increase 
the positive experiences visitors have enjoying the sounds of the environment, not boat motors. 
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6.3.3  Boat Launch 
No established boat launch of any kind will be installed on Hart’s Lake.  The intent of the lake 
use is for small recreational boats with no motors.  There are flat grassy areas on both sides of 
the lake that allow for easy recreational boat launching.  Forcing visitors to walk in with their 
boats will help keep large boats and unauthorized motors off the lake. 
 

6.3.4  Fishing 
Hart’s Lake is a catch-and-release fishing lake.  Catch-and-release fishing achieves the overall 
ecosystem management goal by providing a sustainable and biologically diverse fish community 
while providing for some human uses. Although alternative harvest restrictions could be 
implemented, monitoring and assessment of the fisheries resource supports the catch-and-release 
management of this fishery. While catch-and-release regulations usually protect exceptional 
populations and fisheries, restoring those characteristics to lakes that already have been depleted 
by exploitation may be a slow process requiring anglers to curtail fishing activity as well as stop 
harvesting. 
 

6.3.5  Swimming 
Swimming in Hart’s Lake is prohibited not only for the safety of visitors but also to minimize 
water environment impacts. 
 
Section 7- Natural Resources Management 
 
7.1 Wetland Management 
The interspersion or the intermixing of the various wildlife habitat components is habitat 
diversity. A complex of diverse wetland types within the landscape is very beneficial to wetland 
species. A mixture of open water, mudflats, emergent, scrub shrub, forested, and riparian 
wetlands will attract the greatest diversity of game and non-game wetland animal species. 
 
In managing the wetlands associated with Hart’s Lake Conservation Area for Waterfowl, 
Herons, and Shorebirds favorable land use pattern consists of at least 5% in shallow open water 
habitats, 10% in undisturbed woody or herbaceous wetlands, 5-10% in protected herbaceous 
cover, and the remainder in other land uses. Key habitat needs include adequate water and safe 
and secure nesting and brood rearing areas.  
 
Adequate water in wetland areas has the following general characteristics: of a maximum of 20% 
of the surface water area will have water depths from 3-6 feet deep; 30% of areas, 1.5-3 feet 
deep; and the remainder in areas less than 1.5 feet deep; an irregular shoreline is preferred.  
Manipulation of water regimes and seasonal water levels may impact more than the target 
species of wildlife. These possible multiple species effects will be evaluated and taken into 
consideration during the planning process. This practice will be used to promote the conservation 
of declining species, including federal or state threatened and endangered species. Wetland 
vegetation that is adapted to the site that will accomplish the desired purposes will be the 
management goal.  Preference shall be given to native species in order to reduce the introduction 
of invasive plant species; provide management of existing invasive species; and minimize the 
economic, ecological, and human health impacts that invasive species may cause. If native plant 
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materials are not adaptable or proven effective for the planned use, then non-native species may 
be used. Management measures shall be provided to control invasive species and noxious weeds. 
Biological control of undesirable plant species shall be implemented where available and 
feasible. Added water depth and duration may be utilized as a method to control unwanted 
vegetation. 
 
With respect to nesting and brood rearing cover, a minimum of 2 acres of undisturbed nesting 
and brood rearing cover, which is suitable for the target species, is desirable. A ratio of 
undisturbed upland cover to wetland of 4:1 or greater is desired. Nesting structures, such as 
wood duck boxes at a rate of 1 per acre of wetland, may be installed. 
 
With respect to Amphibians and Reptiles a maximum of 30% of the surface water area will have 
water depths from 3-6 feet deep and at least 40% of the area will be less than 1.5 feet deep. A 
complex of wetlands, of varying size and depth, including ephemeral and permanent water is 
desired.  Basking structures such as semi submerged logs, stumps, and log piles at the rate of 4 
per surface acre are desirable. 
 
7.2 Forest Management 
 

7.2.1 Forest Restoration, Management and Protection  
An on-the-ground preliminary cruise of the forestry resource on the Hart’s Lake tract owned by 
the Calhoun Conservation District was completed in January 2008.  The lake level is much larger 
(higher water table) then it was as shown on the 1974 aerial photos.  The outlet (un-named 
stream) flows to the north and empties into the Kalamazoo River.  This stream has been ditched 
as far back as 1938 (aerial photo reconnaissance).  For some reason, not explored, the outlet has 
been blocked at the section line of sections 7 and 8.  This area of the outlet is owned by Battle 
Creek Unlimited.  It is suggested that this be investigated as it may be important to future water 
levels of the lake.  The historical Territorial Road (now gated at Skyline Drive) is serving as a 
dam for beaver at a wetland connected to Hart’s Lake.  A beaver lodge is present but does not 
appear to be active at present time.  The flooded roadway limits access to the timber resource to 
the west and this area was not explored.  This property contains 2 very high quality old growth 
stands of oak-hickory.  For whatever reason it appears no cutting has ever been in these two 
stands of timber.  One stand is along the west shoreline of the lake and the other is on the east 
side of the lake.  These two stands need further investigation.  A Bald Eagle was observed 
perched on the west shoreline of the lake apparently looking for a fish/prey species in the lake.  
The eagle was perched in the old growth stand at the water’s edge.  It is suggested that the old 
growth stands may be excellent future nesting sites as the eagles continue to increase in southern 
Michigan.  The rough fish population in the lake would continue to furnish an important food 
source.  Archeological sites are evident on the property and further investigation is suggested and 
may be even required.  Interesting concrete foundations are present at old Territorial Road and 
Skyline Drive.  One of the structures appears to be some type of water tower with accompanying 
raceway.  Other interesting sites appear on the 1938 aerial photos.  The 1938 aerial photos reveal 
that much of the area was cleared for farming.  It is suspected that most clearing was done for 
animal pasturing.  The gently rolling terrain may have precluded row cropping.  Slopes range 
generally from 6 to 12 percent but can be up to 40 percent in places particularly on the west 
shoreline.  These slopes would make for excellent cross country skiing trails.   Forested stands of 
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trees now cover most of the property.  The second growth timber has to have originated during 
the early 40’s when farms were abandoned.  Thus most of the second growth is 60 to 65 years of 
age.  The only cutting noticed was in the northeast portion of the property.  This cut has left saw 
timber sized trees widely spaced and opened to full light and thus increased growth.  This type of 
harvest is typical of the kind done by the Menasha Corporation.  This company has been sold and 
no longer has a forestry division.  The products removed would have been wood chips for use in 
box board manufacturing.    The soils are made up of Spinks loamy sands, Boyer sandy loams, 
Oshtemo sandy loams, and Houghton mucks. On the sands, oaks (white, northern red and black) 
and black cherry predominate.  On the loams, northern red and white oaks along with sugar 
maple and basswood predominate.  All of these species are evident on the site except basswood.  
Black locust: this non-native species has invaded the southeast portion of the property and needs 
to be removed to release the native trees that are present but are in the under story and 
suppressed by the over story of black locust.  The locust is so predominant it appears to have 
been planted rather then naturally seeded in from adjoining areas.  Pre-settlement maps show that 
much of the area was in vegetation type called oak barrens.  These were areas of scattered oaks 
with native grasses and forbs in the under story.  It is suggested that some of this area be 
converted back to this type and/or the closely associated oak savannah type.  Natural fire played 
a big part in the pre-settlement ecosystem and it is recommended that prescribed fire be added to 
the existing landscape in order to reintroduce native vegetation types such as barrens, savannahs 
and grasslands.  Access: the property is well roaded but 2 of the 3 roads serving the area are 
gated.  One passes through private property (Battle Creek Unlimited) and is gated but with 
permission this access can probably be used for resource work.  The second road is blocked at by 
an earthen berm at Skyline Drive.  If this berm were removed it would allow access to the 
southeastern portion of the property for potential removal of black locust and access for potential 
ecosystem restoration projects.  The third access is from the north and is also gated but belongs 
to the Conservation District.  This road accesses the northeastern portion of the property.  
Wetlands:  several different wetlands are present on the property.  These wetlands provide 
important functions and must be protected.  Additional surveys of the wetlands are needed.  
Alien species: several non-native species are present on the site and need to be controlled to 
prevent damage to ecosystems.  Two of the most prolific alien species are autumn olive and 
multiflora rose.  Barberry is another alien species that is prolific in the area.  Other alien species 
are black locust, Tree of Heaven, purple loosestrife, and garlic mustard.  A survey during the 
growing season may identify additional alien species.  Deer Management: deer populations are 
high in the area as evidenced by the heavy browsing on under story vegetation.  Deer populations 
need to be controlled and the best means to do this through controlled hunting which is currently 
not allowed.  It is suggested that bow hunting be allowed on a lottery system basis where the 
hunter has to prove his/her marksmanship, is restricted to a certain area and pays for that right 
through lottery fee. 
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1. Second growth west side of lake and west of military access road: this stand was cleared and 
probably used as pasture as evidenced by the ’38 photos. Trees are 50 to 65 years of age and 
consist mainly of oaks and black cherry.  The terrain is rolling with slopes up to 12 percent.  
A cyclone fence at Fort Custer is the west boundary of this stand.  Trees species in this stand 
include pin oak, white oak, black oak, black cherry, shag bark hickory, pignut hickory, elm, 
ash, cottonwood, aspen, sassafras, red maple, black locust, and black willow. Management 
options include 1) do nothing and let nature take its course; 2) wait 20 years and make an 
improvement cut. 

 
2. An Old growth stand between military access road and lake.  This is an excellent example of 

an old growth oak/hickory forest.  Species present are northern red oak up to 32 inches d.b.h., 
white oak, black oak, with minor species such as ash.  Slopes along the lake are steep, up to 
40 percent.  Soil is a Boyer sandy loam.  Trees offer potential nesting habitat for bald eagle.  
Management options include 1) protect old growth and use as an education tool; 2) a very 
light improvement harvest. 

 
3. This stand is near and around the old boat launch at north end of lake and is an area of open 

ground that is rapidly being invaded by trees and alien species.  Species here include widely 
scattered old growth white and black oak, aspen, black cherry, sassafras, red maple, white 
ash, willow, walnut, cottonwood, autumn olive, multiflora rose, gooseberry, raspberry, 
bergamot, honeysuckle, Queen Anne’s lace, spotted knapweed, grey dogwood, and switch 
grass.  Management options include 1) removing alien species; 2) do nothing and leave 
nature take its course; 3) harvest trees through firewood sale, herbicide the brush species, 
prescribe burn (probably 3 or 4 times over 3 to 4 times), and seed to native grasses and forbs. 

 
4. This stand is on east side of the lake between the north access road and the lake.  The terrain 

is gently rolling but steep at the lake edge.  This is a second growth stand of small saw timber 
(12” to 16”) and pole-sized trees.  Species include northern red oak, pin oak, white oak 
(small poles and saplings), black cherry, sassafras, aspen, cottonwood, and white ash.   The 
under story shows heavy browsing by deer.  Under story species include autumn olive, 
barberry and flowering dogwood.  Opportunities here include an improvement cut that could 
be done.  By selling the cut timber the income received could be used for timber stand 
improvement (crop tree release). 

 
5. To the south across the wetland is an old growth stand of northern red oak (32” d.b.h.), white 

oak (28” d.b.h.), black oak, pignut hickory, bitternut hickory, and red maple.  This is a very 
high quality stand just as is Stand 2 across the lake.  There are not many stands of this quality 
left in southern Michigan.  Options include leaving the stand just as it is or doing a very light 
improvement cut.  This is a very aesthetic stand of timber and an excellent area for nature 
trails and/or cross country ski trails.  Also an excellent area for nature study that can be used 
by nearby schools.  Potential eagle nesting trees also exist in this stand. 

 
6. South of Stand 5 is a stand of what appears to be planted black locust (not a native species).  

Black locust was widely planted to control erosion and provide fence posts (resists rot).  
Black locust competes with native species and in this case is competing with black cherry 
and sugar maple.  At the junction of Skyline Drive, old Territorial Road near some old 
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building foundations there are a few large walnut (26” d.b.h.), swamp white oaks, and 
shagbark hickories.  To the west and south of Territorial Road the under story consists of a 
well stocked sugar maple poles that need release from the over story of locust.  Along the 
road are 6 very large sugar maple that may be remnants of the original stand or they may 
have been planted and could be the parents of the sugar maple poles.  Near the lake there is 
an area of nice black cherry (24” d.b.h.) that could be harvested.  The east boundary of this 
stand is an old fence line identified by a line of larger trees with fence in them.  
Recommendation for this stand is to try and find a market for the black locust and harvest it 
and use the funds to do timber stand improvement work. 

 
7. This stand is in the northeast corner of the property and appears to have been recently 

harvested by Menasha Corporation.  The over story consists of saw timber (16” to 20”) of 
black oak and black cherry widely spaced.  The smaller trees were removed and chipped.  
This harvest has increased sunlight reaching the forest floor and the under story has 
responded.  Maple and white oak reproduction has been heavily browsed by deer.  Multiflora 
rose and raspberry are plentiful in the under story.  Recommendation for this stand is to start 
a conversion to savannah type by prescribed burning to remove the under story after which 
many of the trees in the over story can be harvested.  The tops will need to be skidded to a 
central area and burned or used for firewood.  The area can then be seeded to native grasses 
and forbs. 

 
7.2.2 Forest Management Summary 

Hart’s Lake contains some very unique and valuable ecosystems especially the wetlands and old 
growth forests.  In other places, however, the ecosystem is in need of repair.  Invasive alien 
species need to be controlled and a path charted to restore oak barrens/savannahs.  This can and 
should be done through the reintroduction of fire into the ecosystem and a carefully controlled 
timber harvest.  A deer management plan needs to be established to allow harvesting by archers.  
Wildlife opportunities exist for bald eagle, beaver and waterfowl.  Recreational opportunities 
exist for nature study, walking trails, archery-style hunting, fishing, and cross country skiing. 
 
7.3- Fish and Wildlife Management 
Hart's Lake should be included in the Quality Non-trout Fishing Lakes designation to provide a 
unique fishery opportunity. Hart's Lake contains a unique panfish community that exhibits 
characteristics (assemblage, growth, and size structure) of an unexploited population. Catch-and-
release fishing is recommended to maintain higher quality angling opportunities at Hart's Lake. 
The mandatory release of important game species is encouraged, to provide stronger, more 
balanced fish stocks and higher quality sized fish in an area of the State of Michigan close to 
human population centers.  
 
Catch-and-release fishing achieves the overall ecosystem management goal by providing a 
sustainable and biologically diverse fish community while providing for some human uses. 
Although alternative harvest restrictions could be implemented, monitoring and assessment of 
the fisheries resource supports the catch-and-release management of this fishery. While catch-
and-release regulations usually protect exceptional populations and fisheries, restoring those 
characteristics to lakes that already have been depleted by exploitation may be a slow process 
requiring anglers to curtail fishing activity as well as stop harvesting. 
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To prevent the collapse of panfish population size structure, it is recommended to start with a 
catch-and-release fishery, then adjust harvest regulations that are supported with survey data that 
follows trends in species adjustments to fishing pressure. At Mill Lake, closure to all angling for 
5 years, combined with chance occurrence of strong year classes, improved both panfish and 
game fish populations and created exceptional angling when the fishery was reopened after 
collapse (Schneider 1971, 1973). Special regulations that allow even a slight amount of harvest 
seem to be considerably less successful at protecting largemouth bass populations and fisheries 
than complete no-kill (Schneider, 2001). 
 
The success of special regulations at Hart's Lake may be achieved if these factors occur. 
Implementation of regulations while the fish populations are still in excellent shape and before 
public anglers have become accustomed to harvesting fish there can protect fish populations. 
Since fish are more abundant, larger, and easier to catch than in average lakes, anglers are more 
likely to be supportive of efforts to maintain a high quality fishery. Since no public anglers have 
enjoyed harvest privileges during private ownership, none can claim that catch-and release rules 
would be a personal hardship. Catch-and-release provides anglers the opportunity for multiple 
recaptures of fish, with subsequent high catch rates. The fish that are the most easily caught are 
the most important portion of the population to protect because they contribute most to fishing 
success. And finally, low fishing pressure, so that fish would remain relatively easy to catch and 
the remote atmosphere would be retained. Experiences from Wakeley Lake and lakes in the 
Sylvania Tract suggest that good fishing can be maintained by catch-and-release regulations if 
daily average pressures do not exceed approximately 0.3 angler hours per acre (Schneider 2001, 
Schneider and Juetten, 1989). 
 
7.4- Water Management 
Lakes are complex ecosystems where surface-water runoff (and maybe some ground-water 
seepage) has accumulated in a low spot, relative to the surrounding landscape. It's not that the 
water that forms lakes get trapped, but that the water entering a lake comes in faster than it can 
escape, either by outflow in a river, seepage into the ground, or loss by evaporation into the air. 
  
The purpose of water management is necessary to protect and maintain healthy lake systems to 
benefit recreational users, increase wildlife and aquatic habitat. The ecosystems that develop in 
such lake basins are gradually maturing in an ontogenetic process which includes subsequent 
sedimentation and deposition of allochthonous (transported from the surrounding catchment 
area) as well as autochthonous (originating from/produced within the lake) substances. Hence, 
the long-time ultimate fate for all lakes is an inevitable fill-up and conversion to either a wetland 
or a more dry land area, the final result depending on local hydrological and climatic conditions. 
 
Natural variation in water levels allow aquatic species adapted to this environment to thrive, 
whereas artificial water levels lead to invasive species inhabiting the environment and competing 
against or preying upon species from the original community.  Seasonal variations in water level 
also help to assist in maintaining habitat zones where water level fluctuations may limit the 
invasion of woody plants into the zones of herbaceous aquatic plants often adjacent to the lake 
shoreline.  Artificial manipulations of the water can lead to monotypic presence of aquatic plants 
or reduced species composition of aquatic vegetation.  Understanding the water level fluctuations 
in Hart’s Lake will assist in managing these habitat zones to benefit fish, birds and water quality.   
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Since lakes vary widely in size and rate of outflow, it is useful to define the lakes water residence 
time as the volume of the lake divided by the average rate of outflow (i.e. the time required to 
drain the lake at the mean outflow rate).  Outflow removes dissolved and suspended materials 
along with the water. Permanent lakes with flushing times much less than a year are quite rare, 
and their behavior is strongly marked by vigorous flow, biological productivity usually being 
depressed. At the other extreme, lakes with flushing times greater than 10 years are considered 
sensitive to external changes; recovery from a polluted state requires at least one flushing time.  
Since Hart’s Lake is closely located to a large metropolitan area, movements of water and other 
materials are received in the lake by the areas drainage basin.  Understanding the residence time 
may help to assess the productivity of the lake and manage the negative loading effects entering 
the lake.  The successional development of inland lakes occurs as a lake matures towards a 
wetland habitat.  This event occurs as a result of increases in productivity, or eutrophication, 
often as a result of increased loading of nutrients.  
 
Strategy 1:  Install a staff gauge at the north end of the lake to monitor water levels 
Strategy 2:  Install a flow meter in the outlet to assess the rate of flow 
Strategy 3:  Inspect the earthen embankment and beaver structures in the outlet to assess the 
condition and stability of the embankment as it influences the lakes water levels.  
Strategy 4:  Assess the stormwater runoff location from the BCU property to control urban 
stormwater inputs to the lake. 
Strategy 5:  Monitor chemical water quality parameters during the summer stratification period 
to assess the lakes productivity and trophic state over time. 
 
7.5   Managing Threatened and/or Endangered Species 
The presence of 25 State of Michigan listed threatened, endangered and special concern species 
of plants and animals have been verified on Ft. Custer Training Center (FCTC)  by the results of 
Planning Level Surveys (PLSs) and monitoring conducted over 1993-2005. It is expected that 
many of these species will be found on Hart’s Lake, as well.  Michigan Natural Features 
Inventory will be searching for element occurrences on the Hart’s lake property over the 2008 
field season and will provide information specific to the site later this year.  Of the species 
known to exist on FCTC, one animal is state listed as endangered, and eight plants and one 
animal are considered threatened.  The remaining sensitive species are designated special 
concern (five plants and ten animals).  An additional 18 state listed species potentially could 
occur on the installation, although they were not found in surveys.   
 
The Federal and Michigan’s Endangered Species Act prohibits the harm, taking, importation, 
sale, destruction, transport, or possession of any state listed threatened or endangered species, 
except as allowed by permit.  This includes all parts (e.g. roots, seeds, feathers, eggs) of both 
plants and animals wherever they occur.  No legal protection is afforded Michigan’s special 
concern species.  However, protection of these special concern plants and animals is 
recommended in this plan to prevent them from becoming more imperiled or from being listed as 
threatened and endangered in the future. 
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7.5.1 State Listed Species 
It is assumed that the Hart’s Lake Management Plan partners and the Calhoun Conservation 
District will avoid taking actions that would result in the need to list these federal candidate and 
state special concern species as threatened or endangered in the future.  Where only state listed 
species occur, whenever feasible, the Hart’s Lake Management Team and the Calhoun 
Conservation District should work with state authorities to conserve all state listed threatened or 
endangered species.  Conservation plans should be developed with the state to actively conserve 
state listed species.   
 

7.5.2 Federally Listed Species 
Potential species include the federally listed endangered Indiana bat (Myotis sodalis), Mitchell’s 
satyr butterfly (Neonympha mitchellii mitchellii), and the American burying beetle (Nicrophorus 
americanus).  FCTC is located within counties where these species have been reported.  Further, 
it is believed that the federally-listed Karner Blue Butterfly (Lycaeides melissa samuelis), 
although not historically known from Kalamazoo or Calhoun Counties, could exist at or near the 
installation should there be significant acreage of the insect’s host plant, wild lupine (Lupinus 
perennis).  Historical data from previous studies at Hart’s Lake indicate that the federally 
designated candidate species, the Eastern Massasauga Rattlesnake exists on the property.  This 
warrants developing strategies to avoid unnecessary impacts to the species.   

The possible element occurrences of state and federal listed species can be found in the table 
below, current as of 12/06/2007: 

Scientific Name Common Name Federal 
Status 

State 
Status 

Acella haldemani Spindle Lymnaea       SC 
Acris crepitans blanchardi Blanchard's Cricket Frog       SC 
Agrimonia rostellata Beaked Agrimony       SC 
Alasmidonta marginata Elktoe       SC 
Ammodramus henslowii Henslow's Sparrow       T 
Ammodramus savannarum Grasshopper Sparrow       SC 
Amorpha canescens Leadplant       SC 
Angelica venenosa Hairy Angelica       SC 
Baptisia lactea White or Prairie False Indigo       SC 
    
Cacalia plantaginea Prairie Indian-plantain       SC 
Clemmys guttata Spotted Turtle       T 
Corydalis flavula Yellow Fumewort       T 
Cuscuta pentagona Dodder       SC 
Cypripedium candidum White Lady-slipper       T 
Dendroica cerulea Cerulean Warbler       SC 
Dry-mesic prairie High Prairie, Midwest Type   
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Scientific Name Common Name Federal 
Status 

State 
Status 

Dry-mesic southern forest    
Eleocharis compressa Flattened Spike-rush       T 
Eleocharis engelmannii Engelmann's Spike-rush       SC 
Eleocharis radicans Spike-rush       X 
Emydoidea blandingii Blanding's Turtle       SC 
Erimyzon oblongus Creek Chubsucker       E 
Falco peregrinus Peregrine Falcon       E 
Filipendula rubra Queen-of-the-prairie       T 
Floodplain forest    
Fontigens nickliniana Watercress Snail       SC 
Fraxinus profunda Pumpkin Ash       T 
Galearis spectabilis Showy Orchis       T 
Geum virginianum Pale Avens       SC 
Great Blue Heron Rookery Great Blue Heron Rookery   
Haliaeetus leucocephalus Bald Eagle       T 
Helianthus hirsutus Whiskered Sunflower       SC 
Hibiscus moscheutos Swamp Rose-mallow       SC 
Hydrastis canadensis Goldenseal       T 
Isotria verticillata Whorled Pogonia       T 
Lechea minor Least Pinweed       SC 
Lepisosteus oculatus Spotted Gar       SC 
Lepyronia angulifera Angular Spittlebug       SC 
Liparis liliifolia Purple Twayblade       SC 
Mertensia virginica Virginia Bluebells       T 
Moxostoma carinatum River Redhorse       T 
Myotis sodalis Indiana Bat or Indiana Myotis      E      E 
Nerodia erythrogaster 
neglecta Copperbelly Watersnake      T      E 

Notropis anogenus Pugnose Shiner       SC 
Notropis chalybaeus Ironcolor Shiner       X 
Notropis texanus Weed Shiner       X 
Oecanthus laricis Tamarack Tree Cricket       SC 
Panicum leibergii Leiberg's Panic-grass       T 
Panicum microcarpon Small-fruited Panic-grass       SC 
Papaipema beeriana Blazing Star Borer       SC 
Platanthera ciliaris Orange or Yellow Fringed Orchid       T 
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Scientific Name Common Name Federal 
Status 

State 
Status 

Platanthera leucophaea Prairie Fringed Orchid      T      E 
Pleurobema coccineum Round Pigtoe       SC 
Poor conifer swamp    

Prairie fen Alkaline Shrub/herb Fen, Midwest 
Type   

Protonotaria citrea Prothonotary Warbler       SC 
Rallus elegans King Rail       E 
Silene stellata Starry Campion       T 
Sistrurus catenatus catenatus Eastern Massasauga      C      SC 
Southern hardwood swamp    
Speyeria idalia Regal Fritillary       E 
Spiza americana Dickcissel       SC 
Stenelmis douglasensis Douglas Stenelmis Riffle Beetle       SC 
Terrapene carolina carolina Eastern Box Turtle       SC 
Venustaconcha ellipsiformis Ellipse       SC 
Villosa iris Rainbow       SC 
Viola pedatifida Prairie Birdfoot Violet       T 
Wilsonia citrina Hooded Warbler       SC 
Zizania aquatica var. 
aquatica Wild-rice       T 

 
C = Candidate, E=Endangered, T=Threatened, X=Extinct, SC=Special Concern 
 
7.6   High Quality Natural Communities 
The high quality designation means that there is evidence that the ecosystem retains a high 
degree of native species composition and structure relative to pre-settlement conditions and that 
human disturbance of the site is minimal or in such condition that partial restoration of the 
community is possible.  Protection of these designated “high quality communities” has been 
determined to be important for conserving biotic diversity at a regional or local scale, and most 
in this area are judged to be important to the state-wide survival of such natural communities.  
The assessment of these natural communities takes into account the global and statewide rarity of 
these types of ecosystems.  The communities on Hart’s Lake may be similar to those found on 
FCTC, and as such may be potentially globally rare or uncommon, as well as rare in Michigan. 
Protection and management of high quality communities is viewed as very important to retaining 
the native biological diversity of the state as well as the region (Legge et al. 1995).  Potential 
communities that might exist on Hart’s Lake include mesic prairie, prairie remnant, fens, 
dry/mesic southern forests and southern swamp.  
 

 



48 
 

7.6.1 Keeping Them High Quality 
High quality community management requires active management.  This will be done by 
reintroducing fire in fire dependent habitats, controlling invasive exotic plants, managing the 
forests to provide a healthy ecosystem, controlling woody plant invasion in herbaceous plant 
communities, protecting threatened and endangered species, and monitoring the effects of 
resource management activities and land use activities when possible and fundable.  The 
resource management activities are intended to fulfill the Calhoun Conservation District’s 
commitment to protect the natural resources of the property. 
 
7.7 Outdoor Recreation 

7.7.1 Outdoor Recreation Summary 
Goals of the Hart’s Lake property consist of public use and environmental education. Public use 
of the Hart’s Lake property will be encouraged in existing developed areas. Public use and 
activities that do not detract from protection of the natural and scenic qualities of the property are 
permitted.  Some of these activities include but are not limited to nature study, bird-watching, 
hiking, photography, cross-country skiing, etc. 
 

7.7.2 Allowable Uses 
The following public uses are allowed, however, Calhoun Conservation District reserves the 
right to restrict or prohibit any use where such use causes unacceptable resource degradation. 
 

• Hiking on trails designated by Calhoun Conservation District  
• Catch-and-release fishing during authorized seasons, non-motorized boats are permitted 
• Bird Watching 
• Wildlife photography 
• Dog walking (Dogs must be on leashes at all times) 
• Natural Interpretation on-site at the property 
• Additional low impact uses 
 

7.7.3 Prohibited Public Uses 
Some public uses are not compatible with the scope and character of Hart’s Lake Management 
Plan. When done frequently or by enough visitors, these activities are expected to introduce 
impacts (noise, non-native plant seed dispersal, etc.) that would prevent site goals.  Some 
examples of prohibited public uses are: 
 

• Motorized recreation with vehicles, including boats  
• Bicycles and horses 
• Camping 
• Hunting and Trapping 
• Campfires 
• Any activity that is determined to be unsafe, destructive, disruptive, or in conflict 

with the management goals of this plan 
• Excavation of the grounds or removal of ordinance without written permission 
• Harvesting or planting of trees, saplings, plants, seeds, etc. 
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7.7.7 Research Opportunities 
The unique and rich ecosystems found at the Hart’s Lake Property offer many opportunities for 
environmental research on-site.  This may include Masters and Doctoral students seeking 
research opportunities for thesis projects and the like.  This type of research is encouraged on the 
property with concurrence from the Management Team. 
 

7.7.8 Hunting 
The Hart’s Lake property is within city limits so local regulations prohibit any firearms from 
being fired within the entire property.  Unless city ordinances change, no firearms hunting will 
be allowed on the property.  While Bow and Arrows are allowed within city limits, no hunting 
will be allowed on the property.  In the future, if the deer population grows too large and the 
population is impacting the ecosystem at Hart’s Lake too much, the possibility of a Deer Cull 
will ensue.  If a Deer Cull occurs, current city regulations will only permit Bow Hunting for such 
a cull. 
 
7.8 Cultural Resources 
The entire Hart’s Lake property is not known to have been professionally surveyed for cultural 
resources by archaeologists; however the adjacent Fort Custer Training Center has been surveyed 
so inferences can be made. 
 
Significant Native American cultural sites in the area have usually been found along major lakes 
and streams, such as the Kalamazoo River.  If significant sites exist on the Hart’s Lake property 
they would most likely be found along the drier upland areas in close proximity to the shoreline. 
 
Old maps show 3-4 structures on the property.  All of Fort Custer’s identified homesteads and 
farmsteads have been surveyed and to date none have been found eligible for the National 
Register of Historic Places (likely to contain valuable information and worthy of legal 
protection).  The Hart’s Lake property was acquired within the original Fort Custer post 
boundaries during the 1917 to 1921 period.  The land was first leased and then purchased by the 
federal government. 
 
Running east-west near the southern border of the property is Territorial Road, which is eligible 
for the NRHP as a linear Rural Historic Landscape.  This road was the first good southern 
transportation route across the state, was important in the early settlement of southern Michigan, 
in getting locally grown crops to markets and as a corridor between Detroit and Chicago.  The 
Territorial legislature passed an act in 1829 authorizing the road and survey and construction 
began in 1830, largely following Native American trails.  From 1834 to 1846 stagecoach lines 
ran from Detroit to the mouth of the St. Joseph River, where passengers boarded a boat bound 
for Chicago.  The railroad was completed in 1846 and put the stagecoaches out of business.  The 
Hart’s Lake and Fort Custer properties contain the last undeveloped section of the road.  The 
following features contribute to the historic nature of the road: the planted rows of maple and 
walnut trees that define the original right-of-way; the original alignment of the road has remained 
the same; the original setting of agricultural fields, open fields, woodlots and wetlands still 
largely remain; and the view shed from the road is much the same as during the historic period. 
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7.9 Natural Interpretation on-site at Hart’s Lake 
7.9.1   Outdoor Education 

The Hart’s Lake Property offers the Battle Creek and surrounding area a great opportunity for 
educating the public on such topics as wetland environments, birds/bird migrations, wildlife 
photography, guided hikes, plant talks, etc.  This type of public programming can be done by 
both professionals and volunteers alike.  Partnerships could be established with other local nature 
areas for promotion as well as using paper media, internet blog groups, and e-mails lists to 
advertise such programs. 
 
7.10 Signage 
Signage will be key in educating the public on what is allowed and what is not allowed at the 
Hart’s Lake Property.  Signage can also offer many more positive ways of educating the public 
about the area.  The following signs will be essential at Hart’s Lake: 
 

• Large sign at the front drive entrance displaying the name of the property and hours 
of use 

• Large sign at the parking lot where the trails start indicating what is allowed and not 
allowed 

o A part of this sign could be an educational review of Hart’s Lake and what 
special resources are on the property worth noting. 

• Small signs indicating trail names every so many yards along specific trails to help 
the public from getting lost 

• Medium-sized signs placed in key areas with educational reference to what is around 
that small area and what wildlife can be seen 
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Section 8- Implementation 
 
8.1  General goals and Timelines 

Goal Completion Date Accomplished? Comments 
Hold “open house” for public  September, 2008 Yes  
Survey lower property May, 2008 Yes  
Install access drive and parking area December, 2007 Yes  
Install signage (welcome, no hunting, no 
fishing) 

February, 2008 Yes  

Install gates to limit motorized access February, 2008 Yes-ongoing  
Fish Survey by MDNR December, 2008 Yes  
Hold BCCU annual meeting to showcase 
area 

August, 2008 Yes  

Hold Kanoe the Kazoo event August, 2008 Yes  
Acquire upper 1/3 of property from BCU  Underway  
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