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View of Asylum Lake from the southwest shore during the summer of 2005. 

 
 
 

Management Goals for the Asylum Lake Preserve 
 
The Asylum Lake Preserve Declaration of Conservation Restrictions outlines the conservation 
intentions, goals, and covenants of the Asylum Lake Preserve.  The ideals of this document include 
promoting ecosystem integrity and natural aesthetics, ensuring passive recreation, and supporting 
research and education.   
 
The Asylum Lake Preserve Management Framework included with the Declaration of Conservation 
Restrictions (2004), outlines the management goals of the Asylum Lake Preserve.  The Framework 
Document lists the management goals: 
1. To seek the effective pursuit of the Conservation Purposes. 
2. To ensure that activities carried out on the Preserve shall be consistent with the goals of seeking to 

reduce and reverse environmental degradation and ensure passive recreation. 
3. To ensure that all educational, research, and restoration activities carried out on the Preserve have 

followed “The Educational, Research, and Restoration Activities Protocol for the Asylum Lake 
Preserve” approved by the Provost in 2004. (Refer to www.wmich.edu/asylumlake) 

 
The purpose of this Management Plan is to provide framework for the development and 
implementation of more specific plans.  It is intended to facilitate the restoration of ecosystem health on 
the property.     
 
Management goals for the Asylum Lake Preserve include improving human use of this property for 
passive recreation, education and research.  This property provides an excellent opportunity for the 
integration of research and education through Western Michigan University and other educational 
bodies, with the restoration/reconstruction of native ecosystems.  Restoring/reconstructing native 
Michigan ecosystems will be accomplished through the promotion of native Michigan floral and faunal 
diversity.  The reconstruction/ restoration projects have the potential to become models for integrating 
and coordinating studies across educational disciplines and community members.  The learning process 
along the way to achieving reconstruction/restoration goals will be as valuable as reaching those goals.  
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Promoting the positive perception of the property to community members will help aid in the success of 
these management activities and ensure the preservation of the property.  The Asylum Lake Preserve 
shall be used as a teaching tool for all educational levels and community members in keeping with the 
ideals of the Declaration of Conservation Restrictions.   
 
Adaptive management is the principle that should guide the process to achieving management goals at 
Asylum Lake Preserve. This type of management requires a scientific approach to any conservation 
actions. It involves testing assumptions with scientific experiments, adapting management strategies 
based on results, and then learning through monitoring and documentation of the process. (Salafsky, et 
al., 2001)  
 
In the past, this property has been heavily impacted by humans and continues to be used for research 
and passive recreation.  Due to this function of the property, the management goals focus on balancing 
the human use with the health of the natural habitat.  Goals are not to re-create pre-settlement 
conditions, but to take the existing habitat and maximize the biodiversity while enhancing the 
experience of visitors.    
 

 
History of the Asylum Lake Preserve 
 

The management area of Asylum Lake Preserve includes approximately 217 acres of land, a 47-acre 
lake, and a 10-acre lake. Phineus Hunt first owned the land included in this management area after 
purchasing it in 1831 from the Territory of Michigan’s Kalamazoo District Land Office (Durant, 1993).  
Soon after, in 1835 Neil Heindes purchased the land from Phineus Hunt (Massie, 1991).  The 1873 
county atlas shows that Neil Heindes owned 240 acres south of the lake.  Daniel and Jane McMartin 
owned 101 acres north of the lake, named the McMartin Lake at that time.  During the years Neil 
Heindes owned the property, land was cleared for orchards and buildings were constructed.  However, 
according to studies, there is no evidence of this farming or construction occurring at the Preserve 
(Becker & Nassaney, 2005).  Neil Heindes died in 1874 and his property was transferred to his 
descendants.  
 
 

 
Mitchell Cottage, part of the Kalamazoo State Hospital. 

WMU Archives and Regional History Collections 
 
 
In the summer of 1887, the Michigan Asylum for the Insane (State of Michigan) purchased the Heindes 
Farm from Neil’s eight surviving children, including most prominently his oldest daughter, Margaret S. 
Smith, for a total of $18,000 (State of Michigan, 1887).  In October of 1887, the Michigan Asylum for 
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the Insane (later named the Kalamazoo State Hospital) purchased portion of the D.D. McMartin Farm 
bordering the McMartin Lake to the north (Becker and Nassaney 2005).  Sometime later the lake 
became known as Asylum Lake (Massie 1991).  The Trustees Report of the Michigan Asylum for 
1887-1888 indicates that the land was acquired as part of a ‘Colony Farm’ and recreation experiment.  
By 1960, the complex consisted of five cottages to house the patients, a central heating plant, two 
garages, a pump house, a water tower, water and steam pipes, and connecting tunnels (Massie, 1991).  
The facility was phased out and finally abandoned in 1969 (Massie, 1991).  All buildings and most of 
the aboveground architecture were demolished in 1971(Massie, 1991).  In 1977 the water tower was 
demolished and the entrances to tunnels were destroyed (Massie, 1991).  According to an archeological 
assessment of the property, remnants, above and below ground still exist.  These remnants have been 
surveyed and mapped in a study lead by Dr. Michael Nassaney (Anthropology Dept., WMU) and 
published in “An Archeological Assessment of Asylum Lake/Colony Farm Orchard Property in 
Kalamazoo Michigan” (Becker & Nassaney, 2005). 
 
Ownership of the land was transferred from the State of Michigan to Western Michigan University in 
1975 through the Public Acts No.316 with the restriction that the property be used, “solely for public 
park, recreation, or open space purposes...”(Declaration of Conservation Restrictions, 2004). During the 
years 1976 to 1999 WMU leased the property to be used for growing agricultural crops, including corn.  
In 1998, the city of Kalamazoo and WMU agreed to create an endowment for the preservation and 
conservation of the Asylum Lake Preserve.  At the same time the Kalamazoo Community Foundation 
established the Asylum Lake Preservation Fund to be used at the Preserve to develop and maintain the 
land for public passive recreation.   
 
The City of Kalamazoo, during 2000 and 2001, expanded Drake Road along the west border of the 
preserve into a boulevard. At the same time WMU began construction on the Business, Research and 
Technology Park south of Parkview Avenue.  The WMU Board of Trustees adopted a Declaration of 
Conservation Restrictions on April 16, 2004.  This document outlines the purpose of the property as 
promoting ecosystem integrity and natural aesthetics, ensure passive recreation, and support research 
and education.  It also included the Asylum Lake Management Framework developed to outline the 
implementation of the Declaration of Conservation Restrictions.  The Framework Document develops 
the structure and duties of the Asylum Lake Policy & Management Council, including the creation of a 
management plan for the preserve (The Asylum Lake Preserve Management Framework, 2004).  This 
Asylum Lake Management Plan is a result of the Declaration of Conservation Restrictions. 
 
Since the transfer of land from the state to WMU, this land has been used heavily for recreational, 
agricultural and research purposes.  About 70 acres of the property in the corner of Drake Road and 
Parkview Avenue was leased by WMU to local farmers from 1976 to 1999 for farming.  Also during 
this time, WMU cross country teams held meets on a mowed course through the property.  In 1991, 
The Department of Geosciences, WMU received a grant to use the property as a “Long-term 
Hydrogeological Research and Educational Resource Site.”  Eagle scouts have cleared paths of debris 
and the City of Kalamazoo Public Works has used an area of the property for composting leaves.  
WMU’s Landscape Services has performed general maintenance out there including removing fallen 
tress from the trails, clearing trash from the parking lots, clearing the east end spillway into Little 
Asylum Lake, and mowing along Drake Rd. and Parkview Ave.  Since its declaration as a preserve, the 
property has been used by the public for activities such as walking, running, cross country skiing and 
other passive recreation activities.     
 
In 1999, the Kalamazoo Nature Center (KNC) was hired by WMU to perform a study of historical uses, 
land cover, a natural features inventory, and habitat enhancement recommendations.  The document 
was entitled, “Western Michigan University: Asylum Lake Property. Historical Uses and Land Cover, 
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Natural Features Inventory and Habitat Enhancement Recommendations” (2001) but will be referred to 
as the KNC Report in this document.  The report listed the overriding management goal as “promoting 
the return of native floral and faunal components” and “encouraging endemic species of plants and 
animals to perpetuate under conditions similar to pre settlement” (KNC, 2001).  Other 
recommendations included, “increasing the amount of the preserve in forest, thereby decreasing the 
amount of forest fragmentation on the property; restoring an oak savanna ecosystem; protecting and 
enhancing the already outstanding avian use of the site; providing options for future ecological research 
and education; and directing human activities at the site to specific areas to protect wildlife use and to 
promote wildlife viewing opportunities” (KNC, 2001).  Specific recommendations for the removal of 
invasive plant species and strategies for the increase of native species diversity are outlined.  The 
creation of a “Wildlife Management Team” in order to deal with conservation efforts and monitoring of 
flora and fauna is also suggested.   
  
 
 

Landscape Context of Asylum Lake Preserve 
 

Asylum Lake Preserve includes 274 acres of land with Drake Road as its western boundary and 
Parkview as its south.  Asylum Lake flows into Little Asylum Lake, which are both part of the West 
Fork of the Portage Creek Watershed. 
 
There are five main entrances to the property.  Two small parking lots exist along Drake Road.  Two 
entrances exist along Parkview Avenue and another is along Winchell Avenue. 
According to the KNC Report (2001), most of the Preserve contains soils classified as Kalamazoo 
loam, with a varying degree of slope.  The slopes range from 0-2% to 6-12% moving northeast towards 
Asylum Lake.  Low land soils surrounding lakes are classified as Houghton and Sebawa soils.  Small 
tracts of Oshtemo sandy loam also exist on the south side of Asylum Lake and the west side of Little 
Asylum Lake next to the Houghton and Sebawa soils.  The slopes increase closer to the lakes at 18-
35%.  
 
The Asylum Lake Preserve is surrounded by urban landscape.  There are apartment complexes and 
residential homes bordering the property to the north and east.  Some of these homes have riparian 
rights to Little Asylum Lake.  South of the Asylum Lake Preserve and Parkview Avenue is the site of 
WMU’s Engineering College and Business Technology and Research Park. As of September, 2008, 
construction of a new residential subdivision is nearly completed for the area just outside of the 
Preserve’s northeast corner just off of Winchell Avenue.  In the spring of 2008, the mobile home park, 
located to the west of Asylum Lake off of Drake Road, was removed from that site.  
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I. Management Unit - Mesic Prairie (48.4 Acres)  
 

 
An aerial view of the northern half of the prairie. 

Taken by Jim Ratliff using kite photography.  
 

 
 A.  Management Goals for Management Unit - Mesic Prairie 
 

Goals for the Mesic Prairie include improving the use of this property for passive recreation and 
educational purposes and the restoration/reconstruction of a native Michigan mesic prairie.  
Studies including the monitoring of flora and fauna as the prairie progresses will be encouraged.  
The restoration of a native Michigan mesic prairie at this site could become a model for future 
prairie restoration projects. 
 
This property has been greatly impacted by humans from the time it was first settled (KNC, 
2001).  It is not a goal of the Mesic Prairie restoration/reconstruction to create a pristine native 
mesic prairie that existed circa 1800’s.  However, historically this land supported a 
prairie/savanna ecosystem and should include as many of the original species as possible.  At 
the same time this area will continue to be impacted by humans since it is to be used for passive 
recreation, education and research purposes.  One of the goals is to create a balance for native 
prairie flora and fauna to thrive while providing an enjoyable and educational experience for 
visitors.   
 
A native Michigan mesic prairie is described in detail by the Michigan Natural Features 
Inventory (MNFI).  A mesic prairie may also be referred to as a tall grass prairie.  “Mesic 
prairie is a native grassland community dominated by big bluestem, little bluestem, and Indian 
grass that occurs on loam, sandy loam or silt loam soils on level or slightly undulating glacial 
outwash.”(Kost, 2007)   
 
A more detailed current description of the state of this management area including a 
measurement of floral and faunal diversity is needed as a baseline to judge future successes and 
failures.  Implementing a monitoring program to assess management techniques will also be 
stressed.  This is included in the strategies section of this document. 
 
 
 
 
 
 



6 
 

B. Overview of Management Unit - Mesic Prairie 
 

1. Landscape Context 
As part of the Asylum Lake Preserve, this management unit encompasses 48.4 acres in the 
southwest corner of the property with Parkview Drive as its south border and Drake Road to 
the west. It reaches north to the two-track roadway currently known as Cherry Lane.  A 
fence lines the west and south borders.  One of the entrances to the Preserve is located in the 
northwest corner of the management unit off of Drake Road.  A small dirt parking lot exists 
at this entrance with a break in the fence for people to enter the property.   
According to the KNC Report (2001) the soils are made up of Dowagiac loam, 0-3% slopes 
in the southwest corner next to the intersection of Drake Road and Parkview Avenue.  This 
soil blends to the northeast into Kalamazoo loam with 0-2% slopes.  Kalamazoo loam 
continues throughout the rest of the prairie with the slopes increasing to 6-12%.  
 

2. Description and Uses 
 
a. Historic Description and Uses 

 
Pre-Settlement Period (circa 1800)  
This management unit was described by the Kalamazoo Nature Center as a mixed 
oak savanna circa 1800.  This mixed oak savanna probably was a combination of 
three Michigan natural community types as classified by the Michigan Natural 
Features Inventory (MNFI): bur oak plains, oak openings, and oak barrens.  Bur oak 
plains is the community type with characteristics most closely resembling a mesic 
prairie.  “These communities represent a full spectrum of water-retention capacity 
and neutral to medium acidity.  All were on level ground with mostly loam or sandy 
loam soils” (Kost, 2007).  “The widely spaced canopy consisted of a few species of 
oaks – bur oak, white oak, black oak, red oak, and scarlet oak – and also hickories.  
In the herbaceous layer were many genera characteristic of the mesic and woodland 
prairie, such as bluestem, sunflowers, lead-plant, cord grass, rosinweed, vervain, and 
golden rod” (KNC, 2001).  
 
The Michigan Natural Features Inventory describes the occurrence of mesic praire in 
Kalamazoo County around the 1800’s.  “Historically, Kalamazoo County had the 
largest contiguous mesic prairie, Prairie Rhonde, which stretched over 12,600 acres” 
(MNFI).  The MNFI describes a mesic prairie as a grassland community dominated 
by big bluestem, little bluestem, and Indian grass.  A mesic prairie is found on 
mostly level soils classified as loam, sandy loam or silt loam. (Kost, 2007)  
 
Because of the characteristic rich soils of the mesic prairie, dense grasses grew, 
providing much fuel for fires.  Fires helped maintain the open landscape of mesic 
prairies.  They occurred naturally or were set intentionally by Native Americans.  
“The frequency and intensity of fire depended on a variety of factors including the 
type and volume of fuel, topography, presence of natural firebreaks, and density of 
Native Americans” (Chapman, 1984).  
 
Institutional Period (1887-1975)  
In a period between the 1880’s and 1960’s, steam and water pipes were buried 
beneath this management unit by the Kalamazoo State Hospital.  These pipes were 
used to supply occupants with water from the tower located on the west side of 
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Drake Road and steam from the power plant formerly located near Asylum Lake.  
Three utility vaults were buried beneath the surface, at intervals along one of the 
pipes.  Two of the three vaults existed in this management unit until the year 2000, 
when Western Michigan University (WMU) removed the structures and filled the 
holes with soil. Although pipes were buried, no buildings had been constructed on 
this management unit by the Kalamazoo State Hospital (Becker & Nassaney, 2005).  
The two-track that is currently used as the boundary between this Prairie 
management unit and the Savanna 1 management unit was, during the time of the 
Institution, a road traveling east to west off of Drake Road known as Cherry Lane.   
 
 
University Period (1975-2008)  
From 1976 to 1999, Western Michigan University leased the land included in this 
management unit to farmers for the growing of agricultural crops.  According to 
correspondence (June, 2006) with Paul MacNellis (Landscape Services, WMU), 
during these years the land was leased to three different local farmers.  All three 
farmers used the land to grow feed corn for dairy cows.  
 

 
  Indian Grass – a native plant to mesic prairies. 

 
With the goal of creating a prairie, WMU subcontracted Dan Kline to plant prairie 
seeds in the summer and fall of 1999.  Dan Kline had formerly leased the land from 
WMU for organic farming purposes.  Non-selective, non-permanent herbicides were 
applied and the soil was plowed in preparation for the plantings.  The north 8.2 acres 
of the management unit was planted with ‘Blackburn’ switchgrass.  After this plot 
was planted, the project was put on hold. 
 
In the fall of 2000, this management unit, along with the Savanna 1 management unit 
were mowed and treated with herbicides.  Around this time, the Kalamazoo Nature 
Center was hired by WMU to inventory the flora and fauna of the Asylum Lake 
Preserve. The KNC surveyed the prairie management unit at intervals between the 
dates of September 1, 1999 and November 30, 2000 while this area was still 
recovering from herbicide treatments.  It was described as containing mostly Queen 
Anne’s lace, showy goldenrod, Canada goldenrod, white sweet-clover, and 
blackberry.  Other less common plants included burdock, thistle, spotted knapweed 
and poison-ivy. (For detailed lists, refer to the KNC Report, 2001)  
 
The KNC also surveyed any fauna present in this management unit. Observations 
included several species of butterflies, dragonflies and damselflies along with 
rodents such as chipmunks, meadow voles, and mice. White-tailed deer were 
observed as well as birds including: goldfinches, robins, tree sparrows, vesper 
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sparrows and red winged blackbirds. No amphibian species were recorded. Reptiles, 
including common map turtle, and painted turtle were observed. For detailed lists, 
refer to the KNC Report (2001). 

In the summer of 2000 the goal of this management unit became the reconstruction 
of a mesic tallgrass prairie.  Herbicides were used in an unsuccessful attempt to 
eradicate the ‘Blackburn’ switchgrass, and replace it with a native mesic prairie seed 
mix.  Using no-till drill methods, WMU planted the entire 48.4 acres with a mesic 
prairie seed mix.  This mix contained grasses including; Big Bluestem (Andropogan 
gerardii), Little Bluestem (Schizachyrium scoparium, Andropogan scoparius), 
Indian Grass (Sorghastrum nutans), Prairie Dropseed (Sporobolus heterolepis). The 
forbs and legumes in the seed mix included; New Jersey Tea (Ceanothus 
americanus), White False Indigo (Baptisia lactaea), Columbine (Aquilegia 
canadensis), Butterfly Milkweed (Asclepias tuberosa), Heart-leaved Golden 
Alexanders (Zizia aptera), Rough Blazingstar (Liatris aspera), Purple Prairie Clover 
(Dalea purpurea), Stiff Goldenrod (Solidago rigida), Dotted Mint (Monarda 
punctata), Black-eyed Susan (Rudbeckia hirta), New England Aster (Aster novae-
angliae), Ox-eye Sunflower (Heliopsis helianthoides), White Prairie Clover (Dalea 
candida), Lanceleaf Coreopsis (Coreopsis lanceolata), Canada Milk Vetch 
(Astragalus canadensis), Common Milkweed (Asclepias syriacus), Western 
Sunflower (Helianthus occidentalis), Lupine (Lupinus perennis). Prairie seed was 
ordered from Prairie Nursery in Westfield, Wisconsin. 

 
Twenty-five trees were planted randomly throughout the western half of the 
management unit as an oak savanna transition zone.  Mostly bur oaks were planted 
along with a few oak hickories. 
  
Also in the summer of 2000, Drake Road, located to the west of the prairie was 
expanded to add more lanes and create a boulevard. This caused the loss of some 
prairie land and disturbances to the landscape.   
 
In order to reduce invasive species and propagate the seeded mix, sections of the 
prairie were burned annually in the spring of 2003 through 2005 by WMU.  In 
preparation for the burns, firebreak paths were mowed according to the patterns of 
vegetation. These firebreaks were maintained throughout the fall of each season. 

 
 

   
  

In the spring of 2005, this section of the Asylum Lake prairie was burned. 
 
Since the designation of this land as a preserve, this management unit has been used 
for activities including walking, skiing, bird watching, running and dog walking.  
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Ecosystem, land use, and water quality classes and experiments have been conducted 
on the site.  The Department of Geosciences at WMU has used this area to map 
remnant pipes that exist below the surface for research and classroom purposes.  Dr. 
Malcolm (Biology Dept., WMU) has brought students to look at goldenrods for 
BIOS 3010 each fall.   
 
There are two groundwater wells in the northeast corner of the unit, just south of 
Cherry Lane. (Refer to Geoscience Dept. Structures at Asylum Lake Map)  These 
wells were installed during a Hydrogeological Field Course offered during the 
summers by the Geoscience Department at WMU.  They have since been capped and 
flush mounted.  
 
 

  b.  Current Description and Uses 
 
The most applicable current description of the plant species present in this 
management unit is that of the seed mix planted in 2000 by WMU.  The grasses 
included big bluestem, little bluestem, switchgrass, Indian grass, and prairie 
dropseed.  Forbs and legumes included; New Jersey tea, white false indigo, 
columbine, butterfly milkweed, heart-leaved golden alexanders, rough blasingstar, 
purple prairie clover, stiff goldenrod, dotted mint, black-eyed susan, new England 
aster, ox-eye sunflower, white prairie clover, lance-leaved coreopsis, Canada milk 
vetch, common milkweed, western sunflower, and lupine. 
 
The most current assessment of the fauna found in this unit was described by the 
KNC Report in 2001. Refer to the summary found under “Historic Description and 
Uses. University Period (1975-2008).” of this document.  
 
The document, “An Archeological Assessment of Asylum Lake/Colony Farm 
Orchard property in Kalamazoo, Michigan” (Becker & Nassaney, 2005), listed the 
Prairie management unit as an area of low archeological sensitivity.  This indicates 
that the probability of this management unit to contain significant archeological 
material is low. 
 
Two buried steel pipes still exist beneath the surface of this management unit, 
running east to west.  These pipes are remnants of Kalamazoo State Hospital’s steam 
and water system.  

 
This management area is open for public use such as walking, bird watching, skiing, 
running, and other passive recreation.  WMU’s Landscape Services periodically 
mows the firebreaks throughout the management unit. Prescribed burns are planned 
for the spring of 2006. 
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               Michigan Natural Features Inventory photo of a remnant native Michigan mesic prairie. 
 

C. Management Actions for Management Unit – Mesic Prairie 
 

1.  Conservation and Management Objectives 
 

� Conduct baseline flora and fauna ecological studies before reconstruction/restoration 
efforts and implement a monitoring program in order to assess the progress of 
management practices. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
including flora and fauna native to Michigan, especially those that are endangered, 
threatened, or species of special concern. 

� Improve trails, entryways and firebreaks conducive to the lowest impact to the natural 
features, while enhancing the educational and aesthetic experience for visitors. 

� Encourage the compatible use of this management unit for teaching, research and 
recreational purposes with that of wildlife restoration. 

� Improve the educational experience for visitors and emphasize the appropriate use of the 
land. 

� Implement necessary changes in keeping with ecologically sound practices in order to 
improve handicap access if studies demonstrate feasibility.  
 

 
2.  Problems 

� Poor native floral and faunal diversity. 
-  According to the KNC Report (2001) the native Floristic Quality Index (FQI) of 

the management area was under 14.  FQI is based on the concept of species 
conservatism- the degree to which experienced field botanists have confidence 
that a species is representative of a high-quality remnant habitat.  A FQI of 
greater than 50 is considered to be an area of high conservatism.   

- Native species are defined as those existing in Michigan before it was settled by 
Europeans (EPA, 2005). 

- Species diversity is defined as a species richness and evenness throughout a 
given area.   

� Incompatible human use. 
- For purposes of this document incompatible human use is defined as use of the 

property by humans inconsistent with that of the Declaration of Conservation 
Restrictions and Management Plan documents. 

- For example, historic agricultural practices. 
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- “…the long period of human use is mostly responsible for the low plant diversity 
and proliferation of non-native species” (KNC, 2001). 

 
 

 
 

 
       
 

 
Spotted knapweed is an invasive, non-native species found in the prairie.  

 It releases a toxin that reduces growth of surrounding plant species. 
 
 

3.  Possible Causes 
� Invasive flora and fauna. 

- U.S. Executive Order 13112 (1999) defines "invasive species" as "an alien 
species whose introduction does or is likely to cause economic or environmental 
harm or harm to human health" (EPA, 2005).  Not every non-native species is 
invasive. 

- Spotted knapweed and Canada thistle are examples of invasive, non-native 
plants.  

- Invasive, non-native species out-compete natives for essentials including space, 
nutrients, water, and light (EPA, 2005).  

� Small overall habitat area. 
- Birds have a minimum habitat size requirement needed for them to survive 

(Byre, 1997).   
� Large edge areas. 

- On the edges of grassland habitats, native birds have reduced production due to 
an increase in predation and parasitism (Byre, 1997). 

� The organization of trail patterns, firebreaks and entryways. 
- For example, the KNC Report (2001) recommends mowing firebreaks in mosaic 

patterns in order to mimic naturally occurring fires, producing microhabitats for 
butterflies. 

� Nutrient depleted and/or contaminated soils. 
- According to correspondence with Paul MacNellis, WMU Physical Plant, 

pesticides including Atrazine were used in the prairie and savanna 1 management 
units for crop management.  

- In 1992, Soil and Materials Engineers, Inc. (SME) discovered asbestos wrapped 
pipes in a tunnel connected to one of the former cottages that runs through the 
prairie management unit.  

� Lack of knowledge of Asylum Lake Preserve documentation and coordination for group 
visits and research projects.   

� Visitor’s lack of understanding of the ecology of the land and the goals of the prairie 
restoration/reconstruction.  

� Unleashed dogs. 
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4.  Mitigation Strategies 
� Use Integrated Pest Management and Best Management Practices with ecologically 

sound methods in the management of the flora and fauna. 
� Introduce native Michigan genotype vegetation, as appropriate, to improve native 

species diversity. 
- Use of Michigan genotypes for the restoration should be encouraged because 

there is indication that this will lead to better ecosystem health. (KNC, 2001) 
- Plants which are genetically native to Michigan may be hardier and better able to 

tolerate local insect and disease problems than their eastern or southern 
counterparts. (EPA, 2005) 

� Introduce native Michigan fauna, as appropriate, to improve native species diversity. 
� Control invasive vegetation and replace non-native vegetation with native species that 

provide appropriate food and cover sources for fauna especially threatened, endangered 
or species of special concern.  

� Enforce the use of leashes for dog walking. 
� Control sources of nutrient depletion and contamination of soils. 
� Reduce edge areas. 
� Design trails, entryways, and firebreaks to minimize the impact on the native flora and 

fauna while improving the educational and aesthetic experience of visitors. 
� Implement changes to improve handicap accessibility if determined to be feasible and 

ecologically sound.   
� Coordinate group visits and research activities with appropriate notices and approvals. 
� Improve public perception and/or the public’s relationship with the property. 

- This may include notifying the media of prescribed burns and/or organizing a 
community workday at the property. 

� Add interpretive signage explaining management activities and emphasizing appropriate 
use of the area. 

� Encourage the integration of research and classroom activities with the 
restoration/reconstruction of a native Michigan mesic prairie. 

 
 
5.  Assessment (the following are possible actions that may be taken) 

� Conduct a baseline ecological study of floral and faunal diversity including relationships 
within the ecosystem in a quantitative manner to guide reconstruction/restoration efforts.   

� Monitor floral and faunal diversity at appropriate intervals. 
� Measure and monitor the soil, microflora and microfauna quality. 

- About 65% of a prairie’s biomass is underground. (Kurtz, 2001) 
� Identify, measure, and monitor sources of nutrient depletion and contamination. 
� Monitor human use and ecological impacts at appropriate intervals. 

 
 
6.  Measures of Success 

� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies. 
� The reduction of incompatible human use compared to initial assessments. 
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II. Management Unit – Oak Savanna 1 (17.4 Acres) 
 

 
View of the Oak Savanna 1 management unit down the western boundary. 

 
 
 

A. Management Goals for Management Unit – Oak Savanna 1 
 

Goals for the Oak Savanna 1 management plan include improving the use of this property for 
passive recreation and educational purposes and the restoration/reconstruction of a native 
Michigan oak savanna.  Studies including the monitoring of flora and fauna as the 
restoration/reconstruction of an oak savanna progresses will be encouraged. This unit is used 
heavily for research and teaching purposes.  One goal will be to create a balance between the 
educational use of this management unit with that of restoration/reconstruction efforts.   
  
The goal of the restoration/reconstruction is to encourage a healthy native oak savanna habitat 
that contains diverse native flora and fauna.  This management unit has been impacted 
extensively in the past by humans.  An oak savanna can be made up of a combination of oak 
savanna types including bur oak plains, oak openings, and/or oak barrens.  Due to the soil type 
and surrounding vegetation this management unit will be more consistent with a bur oak plains 
or oak opening habitat and because of the recent planting of bur oaks in this area, we will 
emphasize the former.  The Michigan Natural Features Inventory (MNFI) describes bur oak 
plains as a formerly widespread savanna type having a 10 to 30% canopy.  Bur oak plains occur 
on level to gently sloping plains and are often adjoining mesic prairie.  The soils are made up of 
loam and sandy loam with a neutral pH and good water retaining capacity.  The dominant plants 
include scattered, widely spaced bur oak with a few white and black oak.  The ground-layer 
vegetation is similar to that of a mesic prairie. (Kost, 2007)   

 
 

B. Overview of Management Unit – Oak Savanna 1 
 
1.  Landscape Context 

The Oak Savanna 1 management unit encompasses 17.4 acres of the Asylum Lake Preserve 
including the land north of the prairie management unit and the two-track roadway that in 
the past was known as Cherry Lane.   Drake Road is its western boundary and it extends 
north and east up to the boundary of the forest. (Refer to map of Asylum Lake Management 
Areas)   
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One of the entrances to the Preserve is located in the southwest corner of the management 
unit at the end of Cherry Lane.  A small dirt parking lot exists at this entrance with a break 
in the fence for people to enter the property.  This entrance is shared with the prairie 
management unit.   
 
According to the KNC Report (2001) the soils are made up of Kalamazoo loam.  Loam is 
described as soil composed of a mixture of sand, clay, silt, and organic matter.  There are 
slopes of 0-2% in the southwest corner, but the landscape predominantly contains slopes of 
6-12%. 

 
2.  Description and Uses 
 
a. Historic Description and Uses 
 

Pre-Settlement Period (circa 1800)  
This management unit was described by the Kalamazoo Nature Center as a mixed oak 
savanna circa 1800.  This mixed oak savanna probably was a combination of three 
Michigan natural community types as classified by the Michigan Natural Features 
Inventory (MNFI): bur oak plains, oak openings, and oak barrens.   

 
Institutional Period (1887-1975)  
According to archeological evidence and written documents there is no evidence of 
activities such as farming or the raising of livestock taking place within this 
management unit (Becker & Nassaney, 2005).  No buildings, other structures were 
constructed on this management unit during the time it was owned by the Kalamazoo 
State Hospital (Becker & Nassaney, 2005). However, the current boundary between this 
management unit and the Prairie unit, was once a road traveling east to west off of 
Drake Road, known as Cherry Lane.  

 
University Period (1975-2008)  
This management unit has been used extensively for research and education purposes.  
In 1991 part of this management unit was established by the Department of Geosciences, 
WMU as a geophysical test site.  The test site covers an area of 50 meters by 200 meters 
wide.  Steel drums, plastic drums, flush mounted well protectors and pipes are buried at 
varying depths and orientations.  Within the test site, man-made archeological artifacts 
are buried at shallow depths, used by the Department of Anthropology, WMU.  In 2004, 
an azimuthal resistivity array was installed by Geosciences just north of the test site.  
The azimuthal array is made up of two concentric circles of electrodes with wires buried 
6-8 inches beneath the surface connecting the electrodes. At the center of the array is a 
flush-mounted well protector.  The diameter of the azimuthal array is 24 meters.  Also in 
2004, Geosciences installed a longitudinal array near the test site.  It consists of a bundle 
of wires buried shallow beneath the ground in a straight east and west orientation for 
294 meters.  The arrays and geophysical test site are used for classroom purposes 
periodically throughout the year.  (Refer to Geoscience Dept. Structures at Asylum Lake 
Map) 
 
The Department of Geosciences, WMU has used this management unit for a Field 
Hydrogeological course, which in the past, students were taught how to drill and install 
wells for monitoring water quality. Although the class is still taught at the property, the 
practice of drilling no longer occurs. A cluster of these wells were installed in the 
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southeast corner of this management unit along the two-track road currently referred to 
as Cherry Lane. This group of wells is referred to as well field 1 by the Geosciences 
Dept.  According to Dr. Duane Hampton, professor in the Geosciences Dept., WMU 
(personal correspondence, May, 2006) all but three of these wells have been capped and 
flush mounted.  Within the cluster of well field 1, the U.S. Geological Survey (USGS) 
took over two of the wells for the purposes of monitoring water quality. This practice 
continued for many years until 2006 when their funding was cut and monitoring at the 
property was discontinued. Both the well field and the geophysical test site are mowed 
periodically for teaching purposes.  
 

 
The well on the Savanna 1 management unit that was  

formerly monitored by the USGS. 
  

From 1976 to 1994, Western Michigan University leased the land included in this 
management unit to farmers for the growing of agricultural crops.  According to 
correspondence (May, 2006) with Paul MacNellis (Landscape Services, WMU), during 
these years the land was leased to three different local farmers.  All three farmers used 
the land to grow feed corn for dairy cows.  This piece of land was let go fallow from 
1994 until the summer of 1999 when WMU subcontracted Dan Kline to apply non-
selective, non-permanent herbicides and plow the soil in preparation for the 
reconstruction/restoration of an oak savanna habitat.     
 
Again in the spring of 2000, this management unit, along with the Prairie management 
unit were mowed and treated with herbicides.  Using no-till drill methods, WMU 
planted the Savanna 1 management unit, along with the Prairie unit with a mesic prairie 
seed mix.  This mix contained grasses including big bluestem, little bluestem, Indian 
grass, and prairie dropseed.  The forbs and legumes in the seed mix included; New 
Jersey tea, white false indigo, columbine, butterfly milkweed, heart-leaved golden 
alexanders, rough blazing star, purple prairie clover, stiff goldenrod, dotted mint, black-
eyed susan, New England aster, ox-eye sunflower, white prairie clover, lance-leaved 
coreopsis, Canada milk vetch, common milkweed, western sunflower, and lupine.  Once 
the seed mix was planted, Seventeen native bur oaks were transplanted from local 
populations and planted in random formation.  Other trees not found in an oak savanna 
were removed. 
 
 The Kalamazoo Nature Center was hired by WMU to inventory the flora and fauna of 
the Asylum Lake Preserve at the oak savanna management unit at intervals between the 
dates of September 1, 1999 and November 30, 2000 while this area was still recovering 
from herbicide treatments.  It was described as containing mostly spotted knapweed, 
Queen Anne’s lace, Canada goldenrod, early goldenrod, flat-topped goldenrod, 
multiflora rose, blackberry, and wild black cherry.  Other less common plants included 
burdock, thistle, red-osier dogwood, staghorn sumac, and box-elder. (For detailed lists, 
refer to the KNC Report, 2001) 
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The KNC also surveyed any fauna present in this management unit. Observations 
included several species of butterflies, dragonflies and damselflies along with mammals 
such as chipmunks, meadow voles, mice and white-tailed deer. Many bird species were 
recorded including: field sparrow, vesper sparrow, tree swallow, eastern bluebird, red-
tailed hawk, and mourning dove. No amphibian or reptile species were recorded within 
this management unit. For detailed lists, refer to the KNC Report (2001). 
 
In the summer of 2000, Drake Road, located to the west of the prairie was expanded to 
add more lanes and create a boulevard. This caused the loss of some savanna land and 
disturbances to the landscape.   
 
In order to reduce invasive species and propagate the seeded mix, sections of the oak 
savanna were burned annually in the spring of 2003 through 2005 by WMU. 
 

 

b.  Current Description and Uses 
This management unit is regularly used by Western students for research and 
educational purposes. During the summers, the Geosciences Department at WMU 
conducts their Hydrogeological Field Course utilizing the geophysical test site buried 
below ground within this management unit. It is also used occasionally throughout the 
year by the Archeology Department of WMU.  (Refer to Geoscience Dept. Structures at 
Asylum Lake Map) 

 
This management area was classified as an area of high-archeological sensitivity by Dr. 
Michael Nassaney (Archeology Dept., WMU).  “Areas of high sensitivity have a high 
potential for subsurface archeological remains based on documentary sources and 
pedestrian survey”(Becker & Nassaney, 2005).  According to Dr. Nassaney, further 
archeological work should be conducted prior to conducting any activity that will impact 
the landscape. (Refer to Archeological Sensitivity Map) 

  
The most current flora description of this management unit is that of the seed mix 
planted in the summer of 2000.  The fauna was documented in 2001 by the KNC. (Refer 
to descriptions under “Historic Description and Uses. University Period (1975-2008)” of 
this document).  No recent surveys have been conducted.  Baseline studies on the 
distribution of flora and fauna will be encouraged. 

   
As part of the Asylum Lake Preserve, this management unit is open for public use such 
as walking, bird watching, skiing, running and other passive recreation.  Prescribed 
burns for this management unit are planned in the future.  WMU’s Landscape Services 
periodically mows the firebreaks, throughout the spring, summer and fall.  The 
geophysical test site and well field 1 are mowed upon request. 
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C. Management Actions for Management Unit – Oak Savanna 1 
 
1.  Conservation and Management Objectives 

� Conduct baseline flora and fauna ecological studies before reconstruction/restoration 
efforts and implement a monitoring program in order to assess the progress of 
management practices. 

� Consult archeologists such as those affiliated with WMU before conducting activities 
that will significantly impact the landscape. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
including flora and fauna species native to a Michigan, especially grassland birds and 
endangered, threatened, or species of special concern. 

� Improve trails, entryways and firebreaks conducive to the lowest impact to the natural 
features, while enhancing the educational and aesthetic experience of visitors. 

� Encourage the compatible use of this management unit for teaching, research and 
recreational purposes with that of wildlife restoration. 

� Improve the educational experience for visitors and emphasize the appropriate use of the 
land. 

� Implement necessary changes in keeping with ecologically sound practices in order to 
improve handicap access if studies demonstrate feasibility.  
 

 
2. Problems 

� Poor native floral and faunal diversity. 
-  According to the KNC Report (2001), the floristic quality index for this management 
unit had a poor rating of less than 19. This may have changed since the survey was 
conducted due to prairie seed mix planted around the same time. 

� Incompatible human use. 
 

 
3. Possible Causes 

� Invasive flora and fauna. 
� Small overall habitat area. 
� Large edge areas. 
� The organization of trails, firebreaks and entryways. 
� Nutrient depleted and/or contaminated soils. 

- According to personal correspondence with Paul MacNellis (August, 2008), 
WMU Physical Plant, pesticides including Atrazine were used in the Prairie and 
Savanna 1 management units for crop management. 

� Lack of knowledge of Asylum Lake Preserve documentation and coordination for group 
visits and research projects.   

� Visitor’s lack of understanding of the ecology of the land and the goals of the oak 
savanna restoration/reconstruction.  

� Unleashed dogs. 
 
 

4. Mitigation Strategies  
� Use Integrated Pest Management and Best Management Practices with ecologically 

sound methods in the management of the flora and fauna. 
� Introduce native Michigan genotype vegetation, as appropriate, to improve native 

species diversity. 
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� Introduce native Michigan fauna, as appropriate, to improve native species diversity. 
� Control invasive vegetation and replace non-native vegetation with native species that 

provide appropriate food and cover sources for fauna, especially threatened, endangered 
or species of special concern.  

� Control sources of nutrient depletion and contamination of soils. 
� Reduce edge areas. 
� Design trails, entryways, and firebreaks to minimize impact on the native flora and 

fauna while improving the educational and aesthetic experience of visitors. 
� Implement changes to improve handicap accessibility if determined to be feasible and 

ecologically sound.   
� Coordinate group visits and research activities with appropriate notices and approvals. 
� Improve public perception and/or the public’s relationship with the property. 
� Add interpretive signage explaining management activities and emphasizing appropriate 

use of the area. 
� Mitigate any sources of erosion and contamination in the soils. 
� Encourage the integration of research and classroom activities with the 

restoration/reconstruction of a native Michigan oak savanna. 
� Document and remove discarded man-made artifacts that post-date the Institutional 

Period (1887-1975) (post-1970) as classified by Becker and Nassaney (2005).   
� Enforce the use of leashes for dog walking. 
 

 
5.  Assessment (the following are possible actions that may be taken) 

� Conduct a baseline ecological study of floral and faunal diversity including relationships 
within the ecosystem in a quantitative manner.   

� Monitor floral and faunal diversity at appropriate intervals. 
� Measure and monitor the soil, microflora and microfauna quality. 
� Identify, measure, and monitor sources of nutrient depletion and/or contamination. 
� Monitor human use and ecological impacts at appropriate intervals  

 
 
6. Measures of Success  

� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies. 
� The reduction of incompatible human use compared to initial assessments. 
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III. Management Unit – Oak Savanna 2 (14.1 Acres) 
 

 
Aerial view of the Savanna 2 management unit from the asphalt drive. 

 Parkview Ave. is to the right in this photograph.  
Kite photography courtesy of Jim Ratliff.  

 
 

A. Management Goals for Management Unit – Oak Savanna 2 
 

Goals for the Oak Savanna 2 management plan include improving the use of this property for 
passive recreation and educational purposes and the restoration/reconstruction of a native Michigan 
oak savanna.  Studies, including the monitoring of flora and fauna, as the restoration/reconstruction 
of an oak savanna progresses will be encouraged.  This management unit is unique in that the City 
of Kalamazoo has used a portion of the unit to compost leaves in the past. Two masters theses were 
completed by students in the Geoscience Department at WMU looking into the effects of the leaf 
piles on the ground water.  Impacts to the groundwater were found in both studies, one in 1993 and 
the other in 2001. (Refer to Historic Description and Uses section of this document for details.) 
However, Drs. Hampton and Kehew of the Geosciences Dept. at WMU are both of the opinion that 
presently the leaf compost piles are benign and have little to no effect on the groundwater (email 
correspondence, February, 2006).  

 
The goal of the restoration/reconstruction of this unit is to encourage a healthy native oak savanna 
habitat that contains diverse native flora and fauna.  An oak savanna can be made up of a 
combination of oak savanna types including bur oak plains, oak openings, and/or oak barrens.  Due 
to the soil type and surrounding vegetation this management unit will be more consistent with a bur 
oak plains or oak opening habitat and due to the recent planting of bur oaks in the nearby Oak 
Savanna 1, we will emphasize the former.  The Michigan Natural Features Inventory (MNFI) 
describes bur oak plains as a formerly widespread savanna type having a 10 to 30% canopy.  Bur 
oak plains occur on level to gently sloping plains and are often adjoining mesic prairie.  The soils 
are made up of loam and sandy loam with a neutral pH and good water retaining capacity.  The 
dominant plants include scattered, widely spaced bur oak with a few white and black oak.  The 
ground-layer vegetation is similar to that of a mesic prairie. (Kost, 2007)  
 
This management unit differs from the Oak Savanna 1 management unit in that restorative actions 
have not been taken, but is adjacent to the same habitats, namely mesic prairie and oak forest.   
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B. Overview of Management Unit – Oak Savanna 2 
 

1. Landscape Context  
The Oak Savanna 2 management unit makes up 14.1 acres of the Asylum Lake Preserve lining 
the center southern edge.  Parkview Avenue is its southern boundary with the prairie 
management unit to the west and Forest 1 management unit to the north and east.  An entrance 
to the Preserve from Parkview Avenue is located on the southern edge of the management unit 
which connects to a former Kalamazoo State Hospital asphalt road running north through the 
unit.  A fence with a locked gate and a small opening for pedestrians runs the length of the 
southern boundary.  Just outside of the fence is a sidewalk maintained by WMU.   
 
The KNC Report (2001) describes the soil as Kalamazoo loam.  Near the southern edge of the 
management unit land slopes range from 2-6%, however most of the unit contains slopes of 6-
12%. 

 
 
2. Description and Uses 
 
a. Historic Description and Uses 
 

Pre-Settlement Period (circa 1800)  
This management unit was described by the Kalamazoo Nature Center as a mixed oak 
savanna circa 1800.  This mixed oak savanna probably was a combination of three Michigan 
natural community types as classified by the Michigan Natural Features Inventory (MNFI): 
bur oak plains, oak openings, and oak barrens. (Kost, 2007) 
 
Institutional Period (1887-1975)  
With the increased traffic on the property and added improvements, paved drives with 
gutters were constructed to remaining cottages that lacked vehicular access.  All of these 
turn-of-the-century enhancements (i.e., sewage treatment, fresh water system, and improved 
roads) were made to improve “the appearance of the colony park” and the quality of life at 
Colony Farm (Report of the Board of Trustees, 1890). 
 
According to archeological evidence and written documents there is no evidence of 
activities such as farming or the raising of livestock taking place within this management 
unit.  No buildings or other structures were constructed on this management unit during the 
time it was owned by the Kalamazoo State Hospital. (Becker & Nassaney, 2005)  
 
The paved road that still exists today (as of 2008) runs north through the middle of the 
property was constructed during the Institutional Period (1887-1975).  It led through the 
forest back to a small parking lot between the heating plant to the west and Rich Cottage to 
the east.   
 
University Period (1975-2008)  
Unlike the Mesic Prairie and Oak Savanna 1 management units, this area has not been used 
for agricultural purposes, treated with pesticides or undergone prescribed burns.  It has 
however, been used by the City of Kalamazoo as a leaf compost site.  In 1990, the City of 
Kalamazoo collected leaves as part of a residential leaf pickup program.  These leaves were 
dumped in rows on the west side of the paved road and on the southeast corner of the unit.  
In order to compost the leaves, they were turned and aerated by the city 2 to 3 times 
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according to Paul MacNellis, WMU Physical Plant (personal correspondence in May 2006).  
According to WMU records there was approximately 1,000 cubic yards of leaf compost 
material located at this site. The leaf piles located on the southeast corner of this 
management unit were later sold as compost and removed by the City.  
 
Two master’s theses were completed through the Geosciences Department at WMU on the 
water quality effects of the composting leaf piles. Results of a thesis completed in 1993 
demonstrated that the leaf piles to the west of the paved drive were producing “…reducing, 
anoxic conditions in infiltrating water and increases in the dissolved concentration of metals 
such as iron.” (Allen, 1993) A more recent thesis completed in 2001 identified a plume in 
the groundwater characterized by increased levels of calcium, magnesium, iron, bicarbonate, 
sodium, chloride, sulfate, conductivity, and hydrogen with decreased levels of oxygen as a 
result of the leaf compost piles. This study also concluded that the plume had moved away 
from the leaf piles, which was attributed to decreasing composition rates of the leaf piles. 
(Steeves, 2001)    
 
Since 1991, Geosciences has used this area for the purpose of teaching methods in drilling 
wells and water quality monitoring.  This savanna 2 management unit is the site of the 
Geoscience Department well field 2.  There are approximately 27 wells to the west of the 
paved road and 14 wells to the east.  Out of these 41 wells, most of have been flush-
mounted and 9 have been abandoned. The Geoscience Department Hydrogeology Field 
Course, held during the summers, utilizes the few remaining operational wells in this well 
field for groundwater sampling demonstrations. (Refer to Geoscience Dept. Structures at 
Asylum Lake Map) 
 
The Kalamazoo Nature Center (KNC) was hired by WMU to inventory the flora and fauna 
of the Asylum Lake Preserve at intervals between the dates of September 1, 1999 and 
November 30, 2000.  This management unit was described as containing mostly red clover, 
yarrow, spotted knapweed, gray goldenrod, white sweet-clover, black raspberry, English 
plantain, blackberry, poison-ivy, enchanter’s nightshade, and Virginia rose.  There are also 
some autumn olive, tartarian honeysuckle, and glossy buckthorn along the edges. (For 
detailed lists, refer to the KNC Report, 2001) 
 
Fauna in this management unit were also surveyed by the KNC. Observations included 
several species of butterflies, dragonflies and damselflies, along with rodents such as 
chipmunks, meadow voles, and mice. Among the bird species recorded were: eastern 
kingbird, black-capped chickadee, tufted titmouse, eastern blue bird, eastern towhee, indigo 
bunting, red-winged blackbird, gray catbird, and field sparrow. No amphibian species were 
recorded, and only one eastern box turtle was present. For detailed lists, refer to the KNC 
Report (2001). 
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.   
The rows of leaf piles that are now covered with vegetation. 

 
 

b. Current Description and Uses 
The most current data describing the flora and fauna of this management unit was that of the 
KNC Report (2001) (refer to summary under “Historic Description and Uses. University 
Period (1975-2008)” of this document).  No recent surveys have been conducted.  Baseline 
studies on the distribution of flora and fauna will be encouraged. 
 
Geosciences Department, WMU uses the property occasionally for teaching/education 
purposes and well sampling.  Geosciences well field 2 is on this management unit.  While 
most of the wells have been flush mounted or abandoned, a few are still operational.   
The document, “An Archeological Assessment of Asylum Lake/Colony Farm Orchard 
property in Kalamazoo, Michigan”(Becker & Nassaney, 2005), listed the land included in 
this management unit as an area of low archeological sensitivity.  The classification of low 
archeological sensitivity refers to the probability of this management area to contain 
significant archeological material is low. (Refer to Archeological Sensitivity Map) 
 
An asphalt road, constructed by the Kalamazoo State Hospital, still runs north through the 
middle of this management unit.  There are also a variety of man-made objects present, 
including several large culverts.  The leaf piles are still visible to the west of the road.   
As part of the Asylum Lake Preserve, this management unit is open for public use such as 
walking, bird watching, skiing, running and other passive recreation.  Landscape Services 
mows trails through the unit periodically throughout the spring, summer and fall.   
 

 
 

C. Management Actions for Management Unit – Oak Savanna 2 
 

1.  Conservation and Management Objectives 
� Conduct baseline flora and fauna ecological studies before reconstruction/restoration 

efforts and implement a monitoring program in order to assess the progress of 
management practices. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
including flora and fauna species native to Michigan, especially grassland birds and 
endangered, threatened, or species of special concern. 

� Improve trails, entryways and firebreaks conducive to the lowest impact to the natural 
features, while enhancing the educational and aesthetic experience for visitors. 

� Encourage the compatible use of this management unit for teaching, research and 
recreational purposes with that of wildlife restoration. 
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� Improve the educational experience for visitors and emphasize the appropriate use of the 
land. 

� Implement necessary changes in keeping with ecologically sound practices in order to 
improve handicap access if studies demonstrate feasibility.  

 
 

2. Problems 
� Poor native floral and faunal species diversity. 

-  According to the KNC Report (2001), the floristic quality index for this management 
unit had a poor rating of less than 19.  

� Incompatible human use. 
� Lack of handicap accessibility. 

 
 
3.  Possible Causes 

� Invasive flora and fauna. 
� Small overall habitat area. 
� Large edge areas. 
� The organization of trails, firebreaks and entryways. 
� Nutrient depleted and/or contaminated soils. 
� Lack of knowledge of Asylum Lake Preserve documentation and coordination for group 

visits and research projects.   
� Visitor’s lack of understanding of the ecology of the land and the goals of the oak 

savanna restoration/reconstruction.  
� Infrastructure on the property was not designed for handicap accessibility. 
� Unleashed dogs. 
 
 

4. Mitigation Strategies  
� Use Integrated Pest Management and Best Management Practices with ecologically 

sound methods in the management of flora and fauna. 
� Introduce native Michigan genotype vegetation, as appropriate, to improve native 

species diversity. 
� Introduce native Michigan fauna, as appropriate, to improve native species diversity. 
� Control invasive vegetation and replace non-native vegetation with native species that 

provide appropriate food and cover sources for fauna, especially threatened, endangered 
or species of special concern. 

� Enforce the use of leashes for dog walking. 
� Control any sources of nutrient depletion and contamination of soils that may exist. 
� Reduce edge areas. 
� Design trails, entryways, and firebreaks to minimize the impact on the native flora and 

fauna while improving the educational and aesthetic experience of visitors. 
� Implement changes to improve handicap accessibility if determined to be feasible and 

ecologically sound.   
� Coordinate group visits and research activities with appropriate notices and approvals. 
� Improve public perception and/or the public’s relationship with the property. 
� Add interpretive signage explaining management activities and emphasizing appropriate 

use of the area. 
� Encourage the integration of research and classroom activities with the 

restoration/reconstruction of a native Michigan oak savanna. 
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� Document and remove discarded man-made artifacts that post-date the Institutional 
Period (1887-1975) (post-1970) as classified by Becker and Nassaney (2005).   

 
 
5.  Assessment (the following are possible actions that may be taken) 

� Research and study possible remediation strategies for the leaf piles. 
� Conduct a baseline ecological study of floral and faunal diversity including relationships 

within the ecosystem in a quantitative manner to guide reconstruction/restoration efforts.   
� Monitor floral and faunal diversity at appropriate intervals. 
� Measure and monitor the soil, microflora and microfauna quality. 
� Monitor human use and ecological impacts at appropriate intervals.  
� Monitor handicap usage of the property. 
 

 
6.   Measures of Success    

� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies. 
� The reduction of incompatible human use compared to initial assessments.  
� An increase in handicap accessibility if studies determine actions are feasible and 

ecologically sound. 
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IV. Management Unit – Forest 1 (68.4 Acres) 
 

 
View of the forest down a trail along the northern edge. 

 
 
A.  Management Goals for Management Unit – Forest 1  
 

The KNC Report cites Barnes and Wagner (1981) in classifying the Forest 1 management unit as an 
oak-hickory forest community due to the dominance of white oak and the presence of red, black and 
scarlet oaks, pignut and shagbark hickories, and black cherry.  Combined these species represent a 
canopy cover of 75.4% (KNC, 2001).    
 
Under MNFI (Michigan Natural Features Inventory) classification this type of forest structure is 
labeled a dry-mesic southern forest.  As defined by the MNFI a dry-mesic southern forest or oak-
hardwood forest is dominated by white and black oak occurring on sandy loam soils on glacial 
outwash, coarse-textured end moraines, and sandy glacial lake plains.  They are also found on 
kettle-kame topography, coarse-textured ground moraines and sand dunes.  Other trees sometimes 
codominant are red maple, red hickory, white ash, and scarlet oak.  Black cherry and sassafras are 
considered constant canopy trees in this type of forest.  Red oak is usually found on wet lower slope 
areas.  Typical plant species include white baneberry, bearded shorthusk, woodland brome, white 
bear sedge, star sedge, pignut hickory, spotted coral root, sweet scented bedstraw, witch hazel, 
Eastern hornbeam, black snake root, bristly greenbrier, and downy yellow violet. (Kost, 2007) 
 
A challenge in dealing with this forest management unit is in defining the desired type of future 
forest community. The KNC Report lists this unit as characteristic of an oak hickory forest based on 
the dominant tree species.  However, forests are dynamic not static and may transition to a different 
type of forest structure due to natural succession.  There is evidence that the composition of this 
Forest 1 management unit may be changing.  The KNC Report suggests it may be transitioning 
from an oak to black cherry dominated forest.  Black cherry is common in this forest unit and is a 
species well adapted to shade and also displays rapid growth (KNC, 2001).  Another possibility of 
succession is to that of a beech-maple dominated forest.  The occurrence of maples is currently 
quite frequent throughout the forest management unit.  Although the composition of both beech-
maple and black cherry forests differ from an oak hickory dominated forest, they are still native 
Michigan habitats that have the potential to support diverse wildlife communities.  
 
Forest succession is a natural process, but may be altered or accelerated by different factors 
including the presence of invasive species, habitat size and the historical land use of this 
management unit (KNC, 2001).   The KNC Report (2001) suggests the forests of Asylum Lake are 
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transitioning from an oak dominated canopy to black cherry, most likely due to the high densities of 
glossy buckthorn, a non-native invasive species.  According to the KNC Report’s vegetation survey 
done in 2000, white oaks were the dominant upper canopy tree in the forest, but they made up only 
0.8% of the small woody plants and 1% of the medium vegetation.  It is likely the densely 
populated glossy buckthorn is suppressing the regeneration of the white oak population (KNC, 
2001).    
 
Although this area was defined by the KNC Report as an oak hickory forest, the goal of this 
management plan is not to re-create an oak hickory forest but to improve the existing biodiversity 
while enhancing the experience for visitors.  Rather than defining a future forest structure, goals for 
this management unit will focus on increasing the biodiversity and habitat size along with 
decreasing invasive species and incompatible human use.  Strategies, such as redesigning the trail 
system and encouraging the expansion of the forest to include the old field, will help to attain these 
goals. The old field is a tract of land that extends north from the Savanna 2 management unit.  This 
area has not been cultivated or managed.  The KNC Report recommends that this field be allowed 
to lie fallow and grow to forest.  In their report it is referred to as the northern peninsula of Old 
Field B.  From here on after it will be referred to as the “old field.”  
 
The KNC Report includes suggestions for increasing the biodiversity of the forest.  This may 
require selective harvesting of native trees, such as black cherry as well as removal of non-native 
species such as glossy buckthorn.  Non-native understory shrubs should be replaced with native 
berry and nut-producing shrubs and trees.  Diverse wildflower species should be encouraged and 
introduced as necessary.  These are all efforts that will increase the native floral and faunal diversity 
of the forest and enrich the experience of visitors.   
 
As part of the management tools, monitoring of the forest composition should be a priority in order 
to determine past and predict future trends.  It is also necessary to gauge the vegetative biodiversity 
and impacts of management techniques.   

 
 
B.  Overview of Management Unit – Forest 1  

 

1. Landscape Context 
 
The Forest 1 management unit encompasses 68.4 acres of the Asylum Lake Preserve. It wraps 
around the southern border of Asylum Lake and runs south along the western border of Little 
Asylum Lake. This management unit is unique in that it borders every other management unit. 
(Refer to map of management units.) 
 
According to the KNC Report (2001) the soils are classified as Houghton and Sebewa ponded 
soils directly surrounding the lakes.  Further south, there is a band of Oshtemo sandy loam with 
slopes of 12-18%.  This band continues next to the Houghton and Sebewa ponded soils to the 
west of Little Asylum Lake.  Here the slopes increase to 18-35%.  The bulk of the forest unit is 
made up of Kalamazoo loam with 6-12% slopes.   
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2. Description and Uses 
 
a. Historic Description and Uses 

  
 Pre-Settlement Period (circa 1800)  

Along with the other management units, this area was described by the KNC Report as a mixed 
oak savanna circa 1800.  This mixed oak savanna probably was a combination of three 
Michigan natural community types as classified by the Michigan Natural Feature Inventory 
(MNFI): bur oak plains, oak openings, and oak barrens. (Kost, 2007) 
 
Although this area was classified by the MNFI as being a mixed oak savanna, rather than a 
closed canopy forest, the KNC Report states, “The forest segments located on the property, 
while comprised by non-natives, demonstrate enough biodiversity to justify restoration to a 
higher quality forest.”(KNC, 2001)     

 
 
Institutional Period (1887-1975)  
Much of the infrastructure of the Kalamazoo State Hospital was located within the Forest 1 
management unit including cottages, a heating plant, a pump house and a sewage disposal plant.  
Construction on the Asylum Lake property began in 1888 when the Michigan Asylum for the 
Insane (later named Kalamazoo State Hospital) expanded its farm on the west side of Drake 
Road to the Asylum Lake property.  The Van Deusen Cottage (renamed Grosvenor Cottage), a 
two-story brick building, was the first to be erected.  In the fall of 1889, the Palmer Cottage was 
constructed to the west of Grosvenor Cottage.  This building was a three-story brick structure 
built to house 80 patients. (Report of the Board of Trustees, 1890)   In 1892 Mitchell Cottage, a 
three-story building that housed 74 patients, was built southwest of the Palmer Cottage.  It was 
around this time that the Hospital was in need of a physician’s quarters (Becker & Nassaney, 
2005).  The Fair Oaks Cottage was constructed between Grosvenor and Palmer Cottages in 
1897 to fulfill this purpose.   
 
 
 
 

 
Van Duesen Cottage. Taken in the early 20th century. 

(WMU Archives & Regional History Collections) 
 
 
In 1894 new sewage treatment facilities and a fresh water system was installed on the Asylum 
Lake property.  A sewage disposal plant was built on the northeast corner of this management 
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unit, just south of Asylum Lake. Sewer pipes were buried connecting each of the cottages to a 
main pipe which traveled to the sewage treatment facility.  Also in 1894, a water system was 
constructed to supply fresh water to all of the cottages. A well was dug at the Colony Farm 
Orchard on the west side of Drake Road.  Pipes to transport water were laid and connected to 
each of the cottages.  Improvements to this system were made in 1903 when 2 pump houses 
were constructed on the Asylum Lake property, one next to Grosvenors Cottage and the other 
near Asylum Lake (Becker & Nassaney, 2005).  Along with water and sewer improvements, 
“paved drives with gutters were constructed to remaining cottages that lacked vehicular access” 
(Becker & Nassaney, 2005). In 1910 a three-story building, named Rich Cottage was 
constructed.  This building was located a few hundred feet south of Grosvenors Cottage.          
 
Major construction on the Asylum Lake property did not occur again until 1953 when new 
heating plant was built directly south of Rich Cottage.  This new heating plant burned gas or oil 
and provided steam heat for all of the buildings.  At the same time, access tunnels were being 
constructed underground to connect Grosvenor, Rich, Mitchell and Palmer Cottages.  “The 
tunnels were constructed of reinforced concrete and were approximately six and a half feet tall 
and five feet wide with access to the basement of each connecting residence” (Becker & 
Nassaney, 2005).  These tunnels were the last of the known construction to occur on the Asylum 
Lake property.  By 1969 the last of the patients living in the cottages were transferred.  In 1971 
the buildings were demolished and seven years later the underground access tunnels were 
imploded.    

  
 
 University Period (1975-2008) 

During a period between 1983 and 1987 Dr. Houdek, a WMU History Professor, began a 
project which involved the reconstruction of an oak savanna through the west side of the Forest 
1 management unit.  His project included the clearing of underbrush and the planting of seeds 
typical of an oak savanna.  Ten acres were cleared in the southwest corner of the management 
unit, but seeds were not planted.   
 
Other activities occurring after WMU acquired the land include the clearing of forest trails by 
boy scouts and use of this area for WMU education and research.  The WMU Geosciences 
Department has used this management unit, along with the other units, to teach a field course in 
well drilling.  Students and professors of the WMU Anthropology Department have performed 
archeological assessments in this area, most extensively during 2003-2004.  In 2005 and 2006, 
ALPA (Asylum Lake Preservation Association) facilitated volunteer days at the Preserve to pull 
garlic mustard. On May 17, 2008, approximately 200 teenagers participating in the Michigan 
Youth Convention volunteered in this management unit by pulling garlic mustard.      

  
Since the transfer of the Asylum Lake property from the State of Michigan to WMU in 1975, 
this area has been open to the public to be used for passive recreation.  Such activities include 
walking, hiking, dog-walking, bird-watching and cross-country skiing.  WMU Landscape 
Services has mowed paths in the old field for such activities. 
 
This Forest 1 management unit was inventoried by the Kalamazoo Nature Center between 
September 15 and October 18, 2000 for flora and fauna.  The forest composition survey 
included only woody plants since the herbaceous plant mortality was considerable during 
October.  Results included a number of conservative wildflowers observed in the forest 
management area including, wood anemone, may-apple, spring-beauty, Culver’s root, tall 
ironweed, smooth aster, showy goldenrod, and common trillium. Conservative is defined by the 
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KNC Report as “a specific term describing the probability that a given plant species would 
occur in a landscape essentially similar to its pre-settlement condition”(KNC, 2001).   
 
The dominant canopy tree species was white oak, covering 45% of the survey area.  Black 
cherry was second with 13% and red oak was third with 9.2% of the canopy.  Other recorded 
species included red, black and scarlet oaks, pignut and shagbark hickories, and black walnut.   

                    
Plant DBH (diameter at breast height) was measured for woody plants and categorized in three 
groups; as small (less than 3 cm) medium (3-12.99 cm) and large (13 cm or larger).  In the small 
category, the most abundant vegetation was dead woody plants (snags).  Glossy buckthorn was 
the second most abundant small woody plant and third was red-osier dogwood.  Non-native 
species comprised 43.9% of the small plants observed, almost half of the total small vegetation.   
 
The medium sized plants were dominated by black cherry.  Glossy buckthorn was the second 
most abundant species.  Other common medium size vegetation included sassafras, red oak, and 
pignut hickory.  About 14.4% of the medium plant category was made up of non-native species.   
 
Within the large plant category, white oaks and black cherries were dominant.  Only one non-
native species was recorded in this category, a white mulberry, making up only 1.7% of the 
large plant category.                                                                                              
  
Overall, this Forest 1 management unit shows a relatively high FQI (Floristic Quality Index) at 
38.3 according to the KNC Report (2001) and is comprised of 68.9% native species.  However, 
the KNC Report (2001) warns, “Although this would seem to indicate a healthy native forest, it 
does not take into account the quantity or concentration of any observed species.  It is also a 
community in flux, as oak seedlings are shaded out and invaders such as buckthorn and 
honeysuckle establish.”  Close to 30% of the woody species recorded were non-native.  These 
non-native species included predominantly glossy buckthorn, honeysuckle and mulberry.  “It is 
also expected that, as numbers of glossy buckthorn increase, there will be a drop in native 
wildflowers and a general decrease in biodiversity at Asylum Lake.”(KNC, 2001) (For more 
details, refer to  the KNC Report , 2001) 

 

 
Glossy buckthorn. An invasive species found at Asylum Lake. 

 
 

Several species of mammals were noted including red and eastern fox squirrel, eastern 
chipmunk, red fox, eastern cottontail rabbit, woodchuck, meadow vole, prairie deer mouse, 
white-footed mouse and white-tailed deer. Many bird species were observed, among them: 
great-horned owl, downy woodpecker, hairy woodpecker, eastern wood peewee, great crested 
flycatcher, red-eyed vireo, white-breasted nuthatch, tufted titmouse, ovenbird, scarlet tanager, 
and Baltimore oriole. Transient species include: red-breasted nuthatch, winter wren, golden-
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crowned kinglet, and ruby-crowned kinglet. A summer tanager was observed in May 2000. For 
detailed lists, refer to the KNC Report (2001). 

 
 

 
Black rat snake. Found at Asylum Lake.   

Listed as species of special concern by the State of Michigan. 
 
 
 
 b.  Current Description and Uses 
      

There are a variety of remnant man-made structures throughout the Forest 1 management 
unit that are left from the Kalamazoo State Hospital.  For a complete list, refer to Becker & 
Nassaney, 2005.  Some of the major structures and remnants include:  
- A concrete base of a building near Asylum Lake 
- Two historical dump sites 
- Buried segments of access tunnels 
- A paved road entering the forest from Parkview Avenue   
- Concrete boat launch 
- Sections of a few concrete sidewalks 
- Underground storm pipes and manholes 
- Fencing 

 
This management unit is listed as an area of high archeological sensitivity according to 
Becker & Nassaney, 2005.  This classification refers to a high probability of this area to 
contain significant archeological material. Due to this ranking, the management objectives 
for this unit include the consultation of an archeologist familiar with the history of the area 
before making significant changes to the landscape. (Refer to the Archeological Assessment 
Map) 
 
A paved road running north from Parkview Avenue cuts through the Oak Savanna 2 
management unit and continues through the Forest 1 unit.  It ends a few hundred yards south 
of Asylum Lake.  Many dirt trails wind throughout this management unit.  These trails are 
used for hiking, walking, bird watching, running, dog-walking and cross-country skiing by 
visitors. Trails outlining the edge of the old field are mowed periodically by WMU. 
 
Well field 3, as referred to by the Department of Geosciences, WMU, is located within this 
management unit. (Refer to Geoscience Dept. Structures at Asylum Lake Map)  Most of the 
wells within well field 3 have been abandoned.     
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The most current data describing the flora and fauna of this management unit was 
documented in 2001 by the KNC Report.  Refer to the summary in “Historic Description 
and Uses. University Period (1975-2008)” section of this document.   

 
 
C. Management Actions for Management Unit - Forest 1 
  

1. Conservation and Management Objectives 
� Conduct baseline floral and faunal ecological studies before 

reconstruction/restoration efforts and implement a monitoring program in order to 
assess the progress of management practices.  

� Encourage a diverse natural community and the ecological processes that sustain it, 
including flora and fauna species native to a Michigan, especially endangered, 
threatened or species of special concern. 

� Improve trails, and entryways conducive to the lowest impact to the natural features, 
while enhancing the educational and aesthetic experience for visitors. 

� Encourage the compatible use of this management unit for teaching, research and 
recreational purposes with that of wildlife restoration. 

� Improve the educational experience for visitors and emphasize the appropriate use of 
the land. 

� Implement necessary changes in keeping with ecologically sound practices in order 
to improve handicap access if studies determine feasibility.  

� Consult archeologists such as those affiliated with WMU before conducting 
activities that will significantly impact the landscape. 

 
 

2. Problems 
� Poor native floral and faunal species diversity. 
� Incompatible human use. 

-For example, unleashed dogs that are allowed to roam throughout the forest.  This 
causes disturbances to both the flora and fauna of the forest. 
 
 

  3.  Possible Causes 
� Invasive flora and fauna. 

- Glossy buckthorn is one of the invasive non-native species in forest 1.  The KNC 
Report (2001) states, “It is expected that, as numbers of glossy buckthorn increase, 
there will be a drop in native wildflowers and a general decrease in biodiversity at 
Asylum Lake.”  
- Care has to be taken in removing invasive species to replace with an appropriate 
food source. For example, Honeysuckle is invasive however the KNC reports these 
shrubs provide a food resource for fledglings and fall migrants.   

� Small overall habitat area. 
� Large edge areas. 

- “The existing woodlands on the preserve are narrow, less than 150 feet along the 
west edge of Little Asylum Lake and as narrow as 250 feet along the south edge of 
Asylum Lake.  This provides a high ratio of linear edge, increasing “edge effects.”  
Numerous studies have shown that edges are generally areas of poor nesting success 
in such fragmented landscapes.” (KNC, 2001)  

� The organization of trail systems and entryways. 
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� Erosion and possible contamination of soils. 
- Much of the Forest 1 management unit is sloping, especially near the water’s 

edge making it prone to erosion. 
- In 1992, Soil and Materials Engineers, Inc. (SME) reported elevated levels of 

lead, barium, copper, and zinc in near-surface soil samples from the 
perimeter of the former heating plant which was located next to the end of 
the asphalt drive in the middle of the Preserve. In addition, SME discovered 
asbestos wrapped pipes in a tunnel connected to one of the former cottages. 

� Lack of knowledge of Asylum Lake Preserve documentation and coordination for 
group visits and research projects. 

� Visitor’s lack of understanding of the ecology of the land and the goals of the forest 
restoration/reconstruction. 

� Infrastructure of the property was not set up for handicap accessibility. 
� Unleashed dogs.   
 

 
4.  Mitigation Strategies 

� Control invasive vegetation and replace non-native vegetation with native species 
that provide appropriate food and cover sources for fauna, especially endangered, 
threatened, and/or species of special concern.  

� Possibly reconstruct a forest habitat in the area that is currently referred to as the old 
field. 

 - The KNC Report (2001) recommends extending the forest into what they refer 
to as Old Field B in order to promote forest biodiversity and reduce edge areas.   
� Enforce the use of leashes for dog walking. 
� Mitigate any sources of erosion, nutrient depletion and contamination in the soils.  
� Use Integrated Pest Management and Best Management Practices with ecologically 

sound methods in the management of flora and fauna. 
� Introduce native Michigan genotype vegetation, as appropriate, to improve native 

species diversity. 
� Introduce native Michigan fauna, as appropriate, to improve native species diversity. 
� Design, trails, entryways and firebreaks to minimize erosion and the impact on the 

native flora and fauna while improving the educational and aesthetic experience of 
visitors.   

-  The KNC Report (2001) states, “Trail placement and development should 
take into account the impacts of human intrusion on wildlife.” “Portions of 
the forest should be without trails to allow larger bird species such as hawks 
and owls to rest with minimal disturbance.” 

� Implement changes to improve handicap accessibility if determined to be feasible 
and ecologically sound.   

� Coordinate group visits and research activities with appropriate notices and 
approvals. 

� Improve public perception and/or the public’s relationship with the property. 
� Add interpretive signage explaining management activities and emphasizing 

appropriate use of the area. 
� Encourage the integration of research and classroom activities with the 

restoration/reconstruction of a native Michigan forest habitat.   
� Document and remove discarded man-made artifacts that post-date the Institutional 

Period (1887-1975) (post-1970) as classified by Becker and Nassaney (2005).   
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5. Assessment 

� Conduct a baseline ecological study of floral and faunal diversity including 
relationships within the ecosystem in a quantitative manner to guide 
reconstruction/restoration efforts. 

� Monitor floral and faunal diversity at appropriate intervals. 
� Identify, measure, and monitor sources of erosion. 
� Identify, measure, and monitor any sources of nutrient depletion and/or 

contamination. 
� Measure and monitor the soil, microflora and microfauna quality. 
� Monitor human use and the ecological impacts at appropriate intervals.  

 
 
 

6. Measures of Success 
� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies. 
� A decrease in the amount of erosion and contamination in the soils compared to 

baseline studies.  
� The reduction of incompatible human use compared to initial assessments. 
 



34 
 

V.  Management Unit - Forest 2     (28.4 Acres) 
 

 
A view of the forest 2 management unit  
taken from the south side of the lake.  

 
 

A. Management Goals for Management Unit – Forest 2 
 
The area included in the Forest 2 management unit was not part of the KNC Report’s forest 
composition study.  However, due to the geographic similarity, the report assumes that Forest 2 is 
similar in vegetation to that of Forest 1 which was labeled an oak-hickory forest.  The Michigan 
Natural Features Inventory (MNFI) classifies this type of forest a dry mesic southern forest or oak 
hardwood forest. This forest structure, according to MNFI, is dominated by white and black oak 
occurring on sandy loam soils on glacial outwash, coarse-textured end moraines, and sandy glacial 
lake plains. Other trees sometimes co-dominant are red maple, red hickory, white ash, and scarlet 
oak. Black cherry and sassafras are considered constant canopy trees in this type of forest.  Red oak 
is usually found on wet lower slope areas.  Typical plant species include white baneberry, bearded 
shorthusk, woodland brome, white bear sedge, star sedge, pignut hickory, spotted coral root, sweet 
scented bedstraw, witch hazel, Eastern hornbeam, black snake root, bristly greenbrier, and downy 
yellow violet. (Kost, 2007)  
  
Goals for Forest 2 include decreasing invasive plant species and incompatible human use as well as 
increasing the biodiversity of the forest.  Improving the biodiversity of the forest may require 
selective harvesting of native trees, such as black cherry as well as removal of non-native species 
such as glossy buckthorn. Non-native understory shrubs should be replaced with native berry and 
nut-producing shrubs. Diverse wildflower species should be encouraged and introduced as 
necessary. The plan for this management unit will focus on improving the biodiversity and 
experience of visitors rather than creating a specific forest type for this area.   
 
This unit presents different challenges than faced in Forest 1.  Redesigning the trail system is a 
much more pressing issue.  To the north of Asylum Lake the slopes are steep and the trails along 
this stretch have been carved out by human use causing much erosion. The KNC Report 
recommends that human access be discouraged in this area due to the sensitivity of wildlife in that 
area as well as problems with erosion. “Controlling human access is a critical factor in managing 
for viewable wildlife like waterfowl.  The north shore of Asylum Lake is a relatively safe haven, 
and access to that side of the lake should be discouraged” (KNC, 2001).  Barring access to this trail 
will be difficult; however the trail system could be improved to encourage appropriate use.  One of 
the management strategies for this unit will be to further study this issue.   
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The size of Forest 2 with 28.4 acres is much smaller compared to Forest 1 with 68.4 acres.  Unlike 
Forest 1, there is no option for the expansion of Forest 2.   The lakes are the boundaries to the south 
and west, while private property is to the north and east.     
 
As part of the management tools, monitoring of the forest composition should be a priority in order 
to determine past and predict future trends.  It is also necessary to gauge the vegetative biodiversity 
and impacts of management techniques. 
 
  

B. Overview of Management Unit – Forest 2 
 
 1.  Landscape Context 

Forest 2 lies to the east of the stream connecting Asylum Lake to Little Asylum Lake.  A 
narrow strip of Forest 2 extends along the north shore of Asylum Lake.  This tract of forest 
within the Asylum Lake Preserve is only about a hundred feet wide and in some areas smaller.  
The bulk of the forest is in the northeast corner of the property, to the east of Asylum Lake and 
north of Little Asylum Lake.  This is a small management unit with a total of 28.4 acres.   
 
There is an entrance to the property in this management unit from Winchell Avenue.  This 
entrance has no parking lot, however there is space along the edge of the street for cars to park.  
A fence lines the management unit along the north and east borders of the property. 
 
Near the edges of the lakes the soils are classified as Houghton and Sebewa soils, ponded.  
Further out, covering most of the Forest 2 management area, the soils are classified as Oshtemo 
complex with 12-25% slopes.   
   
 
 

 
An aerial photo of the north side of Asylum Lake. 

Forest 2 management unit is the strip of forest between the  
lake and Stadium Drive businesses.  

Kite photograph courtesy of Jim Ratliff. 
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2.  Description and Uses 
   
       a. Historic Description and Uses 
            

 Pre-Settlement Period (circa 1800)  
Along with the other management units, this area was described by the KNC Report as a 
mixed oak savanna circa 1800.  This mixed oak savanna probably was a combination of 
three Michigan natural community types as classified by the Michigan Natural Feature 
Inventory (MNFI): bur oak plains, oak openings, and oak barrens.  (Kost, 2007) 
 
Although this area was classified as mixed oak savanna circa 1800’s, the goal of this 
management plan is not to re-create those conditions but to take the existing habitat and 
maximize the biodiversity while enhancing the experience of visitors.  The KNC Report 
also addresses this issue. “Although pre-settlement records indicate this area was oak 
savanna rather than closed forest, recreating pre-settlement conditions should not always 
be the target in a restoration or management effort. The pre-settlement surveys represent 
what existed at a particular moment, not necessarily long-established communities.  If 
sufficient structure exists to support a forest dominated by white oak, for example, that 
would be a logical target for forest restoration on this property.” (KNC, 2001) 

            
 

 Institutional Period (1887-1975) 
There is no evidence for the existence of infrastructure related to the Kalamazoo State 
Hospital within this management unit according to historical reports and documents. 
This management unit was not included in the archeological assessment (Becker & 
Nassaney, 2005) as referred to in previous management plans.   

 
 

            University Period (1975-2008)  
This area has been open to the public to be used for passive recreation such as hiking, 
dog walking, cross-country skiing and running since the transfer of this property to 
WMU.  The Department of Geosciences at WMU has used this unit to teach a 
Hydrogeology course in which several water quality monitoring wells were installed.  
(Refer to Geoscience Dept. Structures at Asylum Lake Map)     
 
In April of 1993, the City of Kalamazoo began the installation of an extension to the 
Winchell Avenue sewer system with a pipe that extends across the majority of the north 
shoreline of Asylum Lake. The pipe continues underneath Drake Road to the west side, 
and connects the property (site of former mobile home park) to the city sewer system. 
Construction was completed in January of 1994 and the sewer line was put into 
commission in April of that same year.  
 
The Kalamazoo Nature Center did not survey the Forest 2 management unit for 
vegetation composition as was done for Forest 1, due to its small habitat size.  However, 
using the Floristic Quality Assessment methodology, the KNC Report included a 
calculation of the Floristic Quality Index (FQI) as only 24.9% for Forest 2.  An area with 
an FQI of above 35% is considered floristically important in this state (KNC, 2001).  
The KNC Report lists a number of conservative wildflowers found in Forest 1 and 
Forest 2.  The list includes wood anemone, may-apple, spring-beauty, Culver’s root, tall 
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ironweed, smooth aster, showy goldenrod, and common trillium. (For more details, refer 
to the KNC Report, 2001)  
 
The fauna of the Forest 2 management unit was inventoried by the KNC at various times 
during the years 1999-2000.  Odonata (an order of insects encompassing dragonflies and 
damselflies) observed in this unit included the blue dasher, the eastern  
pondhawk, and the widow skimmer.  Butterflies included the black swallowtail, the 
cabbage butterfly, the eastern tailed blue, and the little wood satyr.  There were only a 
few amphibians and reptiles recorded. The eastern American toad, green frog, northern 
spring peeper, Blanding’s turtle, common musk turtle, eastern garter snake, and painted 
turtle were all observed at this management unit.  The Blanding’s turtle is protected by 
Michigan law as a species of special concern according to the Michigan Department of 
Natural Resources and should be a target of conservation for this management unit.(For 
more details, refer to the KNC Report, 2001)  
 
Mammals noted in the KNC Report (2001) include eastern chipmunk, eastern fox 
squirrel, eastern gray squirrel, red squirrel and white-tailed deer. This management unit 
is particularly valuable to bird species as a stopover during migration. Transient species 
recorded include: yellow bellied sapsucker, warbling vireo, golden-crowned kinglet, 
ruby-crowned kinglet, Swainson’s thrush, hermit thrush, and numerous warblers 
including Nashville, yellow, magnolia, chestnut-sided, Blackburnian, palm, and 
American redstart. Red-headed woodpecker was recorded in 6 years between 1976 and 
1995. Other commonly observed species include: red-bellied woodpecker, hairy 
woodpecker, downy woodpeckers, and fox sparrows. For a complete list refer to the 
KNC Report (2001). 

 
 
 
 
 
 
 
 

Blanding’s turtle found at Asylum Lake Preserve. 
  Michigan species of special concern. 

 
 

  b. Current Description and Uses 
Trails within the Forest 2 management unit are used for walking, hiking, dog-walking, 
cross-country skiing, running, and access to fishing areas.   
 
A number of WMU Geoscience Department monitoring wells are located within the 
Forest 2 management unit. These wells has been abandoned and flush mounted.  (Refer 
to Geoscience Dept. Structures at Asylum Lake Map) 
 
There is a sewer pipe, owned by the City of Kalamazoo, buried underground that runs 
almost the entire length of this management unit along the north side of Asylum Lake.  
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The most current data describing the flora and fauna of this management unit was 
documented in 2001 by the KNC.  Refer to the summary in the “Historic Uses and 
Descriptions. University Period (1975-2008)” section of this document.  
 
 

C. Management Actions for Management Unit - Forest 2 
  

1.   Conservation and Management Objectives 
� Conduct baseline floral and faunal ecological studies before 

reconstruction/restoration efforts and implement a monitoring program in order to 
assess the progress of management practices.  

� Improve trails, and entryways conducive to the lowest impact to the natural features, 
while enhancing the educational and aesthetic experience for visitors. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
including flora and fauna native to Michigan, especially endangered, threatened or 
species of special concern. 

� Encourage the compatible use of this management unit for teaching, research and 
recreational purposes with that of wildlife restoration. 

� Improve the educational experience for visitors and emphasize the appropriate use of 
the land. 

� Mitigate any sources of contamination and/or erosion.  
� There are small areas of remnant savanna in this management unit along the northern 

hillside according to correspondence with Tyler Bassett.  Further study is necessary 
to determine whether or not restoration of these areas to a native savanna is justified.   

 
 

2.  Problems 
� Poor native floral and faunal diversity. 
� Incompatible human use. 
� Erosion. 

 
 

3.  Possible Causes 
� Invasive flora and fauna. 
� Small overall habitat area. 
� Large edge areas. 
� The organization of trail systems and entryways. 
� Erosion and possible contamination of soils. 
� Lack of knowledge of Asylum Lake Preserve documentation and coordination for 

group visits and research projects. 
� Visitor’s lack of understanding of the ecology of the land and the goals of the forest 

restoration/reconstruction. 
� Unleashed dogs.   
 

4.   Mitigation Strategies 
� Control invasive vegetation and replace non-native vegetation with native species 

that provide appropriate food and cover sources for fauna especially threatened, 
endangered, and/or species of special concern.  

� Enforce the use of leashes for dog walking. 
� Mitigate any sources of erosion, nutrient depletion and contamination in the soils.  
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� Use Integrated Pest Management and Best Management Practices with ecologically 
sound methods in the management of flora and fauna. 

� Introduce native Michigan genotype vegetation, as appropriate, to improve native 
species diversity. 

� Introduce native Michigan fauna, as appropriate, to improve native species diversity. 
� Design trails, entryways, and firebreaks to minimize erosion and the impact on the 

native flora and fauna while improving the educational and aesthetic experience of 
visitors.  Focus for this management unit should be on assessing the trail that runs 
along the north shore of Asylum Lake.  

- The KNC Report recommends limiting human access to the north shore of 
Asylum Lake in order to protect waterfowl habitat.  

� Coordinate group visits and research activities with appropriate notices and 
approvals. 

� Improve public perception and/or the public’s relationship with the property. 
� Add interpretive signage explaining management activities and emphasizing 

appropriate use of the area. 
� Increase foraging and cover opportunities for fauna especially any threatened, 

endangered or species of special concern.  
� Publicize the Asylum Lake website and use it to record and coordinate events taking 

place at the management unit. 
� Encourage the integration of research and classroom activities with the 

restoration/reconstruction of a native Michigan forest habitat.   
� Acquisition of land would improve the ecological integrity of the property, 

especially along the northern boundary, and should be investigated if the opportunity 
arises.  

 
 

5. Assessment (The following are possible actions that may be taken) 
� Conduct a baseline ecological study of floral and faunal diversity including 

relationships within the ecosystem in a quantitative manner to guide 
reconstruction/restoration efforts. 

� Monitor floral and faunal diversity at appropriate intervals. 
� Identify, measure, and monitor sources of erosion. 
� Identify, measure, and monitor any sources of nutrient depletion and/or 

contamination. 
� Measure and monitor the soil, microflora, and microfauna quality. 
� Monitor human use and the ecological impacts at appropriate intervals.  
 
 

6. Measures of Success 
� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies. 
� The reduction of incompatible human use compared to initial assessments. 
� A decrease in the amount of erosion compared to baseline studies. 
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VI. Management Unit – Wet Meadow /Shrub Carr 
 
 

 
An aerial view of Little Asylum Lake. 

The Wet Meadow/Shrubb Carr habitat surrounds the edge of the lake. 
Kite photograph courtesy of Jim Ratliff. 

 
 
A. Management Goals for Management Unit – Wet Meadow/Shrub Carr 

 
This wetland habitat is vitally important to the ecosystem health of Little Asylum Lake and this 
consideration should be taken in managing for its ecosystem health. Wetlands are recharge areas for 
groundwater and act as filter basins for pollutants where contaminants are held and oxidized before 
reaching the lake. They control erosion by absorbing silt and organic matter and are also important 
habitats for wildlife including waterfowl, insects, reptiles and amphibians. (KNC, 2001) “The wetlands 
at Asylum Lake separate the open water of the lakes from the slopes and upland areas and in many 
cases provide the final line of protection and filtration of pollutants in stormwater run-off moving 
toward Asylum Lake and Little Asylum Lake.” (KNC, 2001) 
 
This management unit was classified as an emergent wetland by the KNC Report in 2001.  Tyler 
Bassett of Native Connections, Kalamazoo, MI has identified the area in a more descriptive manner as 
a combination of both wet meadow and shrub-carr. These habitat types are described in detail by the 
Michigan Natural Features Inventory (MNFI). The wet meadow habitat type has been given a state 
ranking of S3 by the MNFI. An S3 rank indicates the habitat is “vulnerable in the state due to a 
restricted range, relatively few occurrences, recent and widespread declines or other factors making it 
vulnerable to extirpation.” (Kost, 2007) They describe a southern wet meadow as “…an open, 
groundwater-influenced (minerotrophic), sedge-dominated wetland that occurs in central and southern 
Lower Michigan. Open conditions are maintained by seasonal flooding, beaver-induced flooding, and 
fire. Sedges in the genus Carex, in particular tussock sedge (Carex stricta), dominate the community.” 
(Kost, 2007)  
 
The shrub-carr habitat type is given a state ranking of S5 by the MNFI. This indicates a habitat that is 
common and widespread throughout the state. Shrub-carr is described by the MNFI as “…a moderate 
to long persistant successional shrub community dominated by willows (Salix spp.), dogwoods (i.e., 
Cornus stolonifera, C. foemina, and C. amomum), winterberry (Ilex verticillata), and bog birch (Betula 
pumila). This community is successionally intermediate among a variety of open, herbaceous wetlands 
(i.e., southern wet meadow, prairie fen, wet-mesic prairie, and lakeplain wet-mesic prairire) and 
forested wetlands such as rich tamarack swamp and southern hardwood swamp. It typically occurs on 
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saturated, organic soil and is characterized by fluctuating water levels and poor drainage conditions.” 
(Kost, 2007) 
 
Since the health of this management unit is linked so closely to health of Little Asylum Lake, and vice 
versa, the management recommendations and strategies have been combined for the two habitats. The 
major concerns for Little Asylum Lake and it’s adjoining wetland are high concentrations of 
phosphorous and nitrogen entering the lake via the Asylum Lake outfall causing eutrophic conditions, 
as well as invasive plant species within and surrounding the lake, and specific metal concentrations in 
the water and sediments. Management recommendations focus on the reduction of nutrient and 
pollutant influxes to the systems, as well as continued monitoring for both. 
 
 

B. Overview of Management Unit – Wet Meadow/Shrub Carr 
 
1.   Landscape Context 

 
This management unit covers 8.8 acres and extends from the southeast boundary of the property 
and follows the west edge of Little Asylum Lake. It continues along the northern shore of Little 
Asylum and wraps around the northeast portion of the lake. It borders the Forest 1 management 
unit to the west and Forest 2 unit to the north.  
 
According to the KNC Report (2001) the soils are classified as Houghton and Sebewa soils, 
ponded, with little to no slopes in the terrain.  

 
 

2.   Description and Uses 
 

a.   Historic Description and Uses 
 
Pre-Settlement Period (circa 1800) 
Based on pre-settlement land surveys, this management unit is classified as a shrub 
swamp/emergent marsh, circa 1800. (KNC, 2001)   
 
Institutional Period (1887-1975) 
No infrastructure from the Kalamazoo State Hospital existed in this management unit 
during its operation on the property. (Becker & Nassaney, 2005) Since the surrounding 
landscape would have been an open oak savanna, rather than the dense vegetation that 
surrounds it today, this management unit would have been easier to access. It may have 
been used by patients and staff at the Hospital for recreational activities such as fishing.   
 
University Period (1975-2008) 
The Kalamazoo Nature Center’s natural features inventory in this management unit was 
carried out during the summer of 2000.  This management unit was not part of the 
KNC’s floristic quality assessment of the property and therefore has no FQI ranking. 
However, a few conservative plant species were documented. All of the conservative 
wetland plants were found in this management unit. These are marsh marigold (Caltha 
palustris), delicate fern (Onoclea sensibilis), and boneset (Eupatorium perfoliatium). 
Other plants documented in this unit were; sensitive fern, common blue violet, common 
cattail, common dandelion, dock sp., golden ragwort, marsh violet, mayapple, skunk 
cabbage, small-flowered buttercup, spotted touch-me-not, spring cress, water lily, spike 
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rush. Trees and shrubs recorded in this area included common buckthorn, multiflora 
rose, poison sumac, dogwood, and tartarian honeysuckle. 
 
Fauna recorded at Little Asylum Lake by the KNC in 2000, and assumed to inhabit this 
management unit as well include: muskrat, painted turtle, and Eastern American toad. 
Bird species observed include, but are not limited to, great blue heron, mallard, mute 
swan, pied-billed grebe, swamp sparrow, and common yellow-throat. 
 
  

b.  Current Description and Uses 
 
This unit was not included in the archeological assessment of the property by Becker 
and Nassaney in 2005 and thus has no archeological sensitivity classification.  
 
A culvert passes underneath Parkview Avenue at the south end of this management unit, 
connecting Little Asylum Lake to Cherry Creek. Kieser & Associates reported very little 
flow downstream to Cherry Creek (2008).  There is also a dock on the southeast side, 
extending into the lake from private property. There are currently no trails through the 
area and human access to the site is limited due to the surrounding dense vegetation and 
steep slopes along the west side.  
 
The most current description of the flora is from the Water Quality Evaluation 
performed by Kieser & Associates (2008). On August 9, 2006, this area was surveyed 
for emergent and submergent vegetative cover. Emergent vegetation included cattails 
(Typha spp.) with the highest percent cumulative cover at 80%, purple loosestrife 
(Lythrum salicaria) with 7% cover, and swamp loosestrife (Decodeon Verticillatus) with 
0.3% cover. Submergent vegetation included coontail (Ceratophyllum demersum) with 
the highest percent cumulative cover at 27.5, muckgrass (Chara spp.) with 16.1%, sago 
pondweed (Potamogeton pectinatus) with 13.5%, naiads (Najas spp.) with 8.7% and 
bladderwort (Utricularia spp.) with 2.7%, and curly pondweed (Potamogeton crispus) 
with 0.9% cover. Two floating aquatic species were identified; white water lily 
(Nymphaea spp.) with 42.7% cumulative cover and yellow water lily (Nuphar spp.) with 
0.1%. Unlike Asylum Lake, the invasive Eurasian watermilfoil was not observed in 
Little Asylum Lake. This can probably be attributed to the herbicide treatments Little 
Asylum Lake has received in the past.  
 
As part of the Asylum Lake Preserve, this management unit is open for public use such 
as fishing, walking, bird watching, skiing, running and other passive recreation. 
Currently there is limited human access to this unit since the wetland habitat is hard to 
traverse, there are no trails and it is surrounded by dense vegetation and steep slopes 
 
    

C. Management Actions for Management Unit – Wet Meadow/Shrub Carr 
 
Since this wet meadow/shrub carr habitat is so closely linked ecologically to Little Asylum 
Lake, their management strategies and objectives have been combined.  Please see Little 
Asylum Lake Management Plan for management objectives, problems, causes, mitigation 
strategies, monitoring and assessment. 
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VII.  Management Unit – Emergent Marsh / Wet Meadow 
 
 

 
An aerial view of the Emergent Marsh /  

Wet Meadow habitat on the west end of Asylum Lake.  
Kite photograph courtesy of Jim Ratliff.  

 
 
 
A. Management Goals for Management Unit – Emergent Marsh / Wet Meadow 

 
This wetland habitat is vitally important to the ecosystem of Asylum Lake and this consideration 
should be taken in managing for its ecosystem health. Wetlands are recharge areas for groundwater and 
act as filter basins for pollutants where contaminants are held and oxidized before reaching the lake. 
They control erosion by absorbing silt and organic matter and are also important habitats for wildlife 
including waterfowl, reptiles and amphibians. (KNC, 2001) “The wetlands at Asylum Lake separate the 
open water of the lakes from the slopes and upland areas and in many cases provide the final line of 
protection and filtration of pollutants in stormwater run-off moving toward Asylum Lake and Little 
Asylum Lake.” (KNC, 2001) 
 
This management unit was classified as an emergent wetland by the KNC Report in 2001.  Tyler 
Bassett of Native Connections, Kalamazoo, MI has identified the area in a more descriptive manner as 
a combination of both wet meadow and emergent marsh. These habitat types are described in detail by 
the Michigan Natural Features Inventory (MNFI). The MNFI has given the wet meadow habitat type a 
state ranking of S3. An S3 rank indicates the habitat is “vulnerable in the state due to a restricted range, 
relatively few occurrences, recent and widespread declines or other factors making it vulnerable to 
extirpation.” (Kost, 2007) They describe a southern wet meadow as “…an open, groundwater-
influenced (minerotrophic), sedge-dominated wetland that occurs in central and southern Lower 
Michigan. Open conditions are maintained by seasonal flooding, beaver-induced flooding, and fire. 
Sedges in the genus Carex, in particular tussock sedge (Carex stricta), dominate the community.” 
(Kost, 2007)  
 
The MNFI gives the emergent marsh habitat an S4 ranking. This indicates it is an uncommon habitat 
type in Michigan; but it is not rare. However, there is still some cause for long-term concern due to 
declines or other factors.  An emergent marsh habitat is described by the MNFI as, “…a shallow-water 
wetland along the shores of lake and streams characterized by emergent narrow-and broad-leaved herbs 
and grass-like plants as well as floating-leaved herbs. Common plants include water plantain (Alisma 
plantago-aquatica), sedges (Carex spp.), spike-rushes (Eleocharis spp.), bulrushes (Schoenoplectus 
spp.), and cattails (Typha spp.). The community occurs on both mineral and organic soils. (Kost, 2007) 
 



44 
 

Since the health of this management unit is linked so closely to health of Asylum Lake, and vice versa, 
the management recommendations and strategies have been combined for the two habitats. The major 
concerns for Asylum Lake and it’s adjoining wetland are high concentrations of phosphorous and 
nitrogen into the stormwater discharge causing eutrophic conditions in the lake, invasive plant species 
within and surrounding the lake, and specific heavy metal and ion concentrations in the water and 
sediments. Management recommendations focus on the reduction of nutrient and pollutant influxes to 
the systems, as well as continued monitoring for both.  
 
  

B. Overview of Management Unit – Emergent Marsh / Wet Meadow 
 
1.  Landscape Context 

This management unit includes 5.9 acres and extends from the east side of Drake Road and 
extends east into Asylum Lake. It is bordered by Forest 2 management unit to the north and 
Forest 1 to the south. (Refer to the Management Areas Map) 
 
According to the KNC Report (2001) the soils are classified as Houghton and Sebewa soils, 
ponded with little to no slopes in the terrain.  
 

 

2.  Description and Uses 
 
a.  Historic Description and Uses 

 
Pre-Settlement Period (circa 1800) 
According to the KNC Report (2001) this management unit was classified as mixed oak 
savanna circa 1800.  
 
Institutional Period (1887-1975) 
There are no documented activities occurring in this management unit during the time 
the Kalamazoo State Hospital was operating on the property.  Since this area was in 
close proximity to the lake, it may have been used by patients and staff at the hospital 
for recreation purposes such as fishing.  
 
University Period (1975-2008) 
The Kalamazoo Nature Center conducted a natural features inventory in the summer of 
2000. This management unit was not part of the KNC’s floristic quality assessment of 
the property and therefore has no FQI ranking. A few conservative wetland plants were 
noted on the property; however none of them were recorded in this management unit. 
Other plants along the Asylum Lake shoreline that may have been present in this 
management unit were documented. These are bullhead lily, plantain pussytoes, purple 
loosestrife, smaller pussytoes, and water lily. Shrubs and trees recorded in this unit were 
cottonwood and tartarian honeysuckle.  
 
The KNC recorded fauna along the shoreline of Asylum Lake in 2000 but did not delineate 
from which area they were observed. Animals recorded along the shoreline that may have 
been observed in this management unit were; muskrat, brown snake, eastern American toad, 
green frog, and several turtles: Blanding’s, common map, painted and snapping turtles. The 
Blanding’s turtle is listed as a Michigan species of special concern (MNFI, 2008). Ten species 
of butterflies and nine species of Odonata (damselflies and dragonflies) were recorded along 
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the shore and may have been observed in this management unit. Bird observations include, but 
are not limited to, pied-billed grebe, great blue heron, green heron, American wigeon, blue-
winged teal, green-winged teal, Virginia rail, spotted sandpiper, and belted kingfisher. 
 

b.  Current Description and Uses 
 
There are several stormwater outfalls that drain into this marsh management unit. One 
outfall is located on the northern boundary of this management unit, adjacent to Drake 
Road and is referred to by Kieser & Associates (2008) as SW#1.  Runoff from Stadium 
Drive and adjoining parking lots flows into the marsh from this outfall. Just south of this 
outfall is a concrete shoulder gutter that drains water directly from Drake Road and into 
the marsh.  Water from the US 131 cloverleaf enters the wetland located on the west 
side of Drake Road just below the former mobile park. This wetland flows into Asylum 
Lake through a culvert underneath Drake Road. The outlet to this culvert is located on 
the east-facing slope next to Drake Road and empties into the southern side of this 
marsh management unit. This outlet is referred to by Kieser & Associates (2008) as 
SW#2. Just south of this culvert, another storm sewer outlet drains runoff from the east 
side of Drake Road south of this management unit extending to the first parking lot just 
off of Drake Road. This outlet is built into the hillside just below the parking lot. (Refer 
to Storm sewer Outlet Map) 
 
The most current description of the flora in this management unit is from the Water 
Quality Evaluation performed by Kieser & Associates.  This area was surveyed by 
Kieser & Associates on August 9, 2006. Their survey unfortunately did not delineate 
between the locations of shoreline vegetation around Asylum Lake. The following 
vegetation was located around Asylum Lake and may have been found within this 
management unit. Muskgrass (Chara spp.) was present at the highest cumulative percent 
cover of the submergent species at 34.1. Other submerged vegetation included coontail 
(Ceratophyllum demersum) at 11.3%, Illinois pondweed (Potamogeton illinoensis) at 
10.5%, Eurasian watermilfoil (Myriophyllum spicatum) at 5.8%, sago pondweed 
(Potamogeton pectinatus) at 5.1%, naiads (Najas spp.) at 1.4% and bladderwort 
(Utricularia spp.) at 0.9%. The aquatic plant that represented the highest cumulative 
percent cover overall was the floating plant, white water lily (Nymphaea spp.) at 43.3. 
Floating leaf pondweed covered approximately 4.1%.   
 
Several emergent plant species were observed around Asylum Lake. Cattails (Typha 
spp.) had the highest cumulative percent cover of the emergent species at 35.9. 
Bulrushes (Schoenoplectus spp.) had a percent cover of 25.2 and purple loosestrife 
(Lythrum salicaria) had 0.4%.  
 
It should be noted that the invasive, giant reed (Phragmites australis) is present in this 
management unit and its territory has been rapidly expanding for several years now. It 
was not documented in the KNC Report (2001) or Kieser’s Water Quality Report 
(2008).  
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A view of the marsh from Drake Road taken in September of 2008. 

The plants below the tree-line are Phragmites australis. 
 
 
 
There are currently no trails through this management unit and human access to the site 
is limited due to the surrounding dense vegetation and steep slopes.  
 
This unit was not included in the archeological assessment of the property by Becker 
and Nassaney in 2005 and thus has no archeological sensitivity classification.  
      
 
 
 

C. Management Actions for Management Unit – Wet Meadow/Emergent Marsh 
 
Since this wet meadow/shrub carr habitat is so closely linked to Asylum Lake ecologically, their 
management strategies and objectives have been combined.  Please see Asylum Lake Management Plan 
for management objectives, problems, causes, mitigation strategies, monitoring and assessment. 
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VIII. Management Unit – Asylum Lake 
 
 

 
An aerial view of the east half of Asylum Lake.  

Kite photography courtesy of Jim Ratliff.  
 
 

A.  Management Goals for Management Unit – Asylum Lake  
 
It is important to take a holistic view when managing for Asylum and Little Asylum Lakes and their 
associated wetlands. This ecosystem is part of the West Branch of the Portage Creek, and in a broader 
context, part of the Kalamazoo River watershed. The watershed that contributes to Asylum and Little 
Asylum Lakes contains a vast expanse of the surrounding land. Kieser & Associates calculated the 
contributing watershed to be 1,644 acres.  Asylum and Little Asylum Lakes are a flow-through system 
in which groundwater feeds into Asylum Lake on the west end. Water flows from Asylum Lake to 
Little Asylum Lake via the connecting stream and then back into the aquifer at the south end of Little 
Asylum Lake. These are not closed systems and in managing for the health of one system we are 
affecting the health of the others. 
 
Asylum Lake has had a history of disturbances, including agricultural runoff, pollution and nutrient 
influxes from surrounding areas. This has been noted by several studies. Two separate studies 
(Engemann, 1977; Hildebrandt and Wood) reported high levels of chloride in the water during winter 
sampling. Hildebrandt and Wood also measured high concentrations of inorganic nitrogen, 
orthophosphate and coliform bacteria in stormwater flow into Asylum Lake from Drake Road. Results 
of a study completed in 1992 revealed high levels of coliform bacteria entering the lake from the 
culvert underneath Drake Road (Sauck & Barcelona, 1992). During the same year, Soil and Materials 
Engineers, Inc. (SME, 1992) reported elevated levels of lead, barium, copper, and zinc in near-surface 
soil samples from the perimeter of the former heating plant which was located next to the end of the 
asphalt drive in the middle of the Preserve. In addition, SME discovered asbestos wrapped pipes in a 
tunnel connected to one of the former cottages.   
 
According to correspondence with Paul MacNellis, WMU Physical Plant (August, 2008), pesticides, 
including atrazine were used in the Prairie and Savanna 1 management units for crop management. 
Larry B. Massie, in his report on the “Historic use of the Property” reports the use of Paris Green 
during the operation of the Colony Farm on what is today referred to as the Orchard Property on the 
west side of Drake Road. He states that Paris Green is an insecticide prepared from arsenic trioxide and 
copper acetate.(Massie, 1991)  In 1963, MSU’s Entomology Department was granted permission by the 
Michigan Mental Health Department to use the Orchard Property for low level pesticide research. This 
research continued through the mid 1980s. (Massie, 1991)  Around 1998, the City of Kalamazoo began 
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dumping leaves from their fall leaf collections in the Orchard Property and will continue to do so in the 
fall of 2008. Leachate from leaf piles dumped in the Savanna 2 management unit of the Asylum Lake 
Preserve was shown to cause effects on the groundwater. (Allen, 1993; Steeves, 2001)  
 
The latest water quality assessment completed in 2008 by Kieser & Associates was a study entitled, 
“Water Quality Evaluation of Asylum Lake and Little Asylum Lake with Management 
Recommendations”. This report characterized Asylum and Little Asylum Lakes as eutrophic due to the 
high levels of phosphorous, nitrogen, and chlorophyll a present in the waters. According to Kieser & 
Assoc., this trophic state has most likely contributed to periods of depleted dissolved oxygen occurring 
following spring and fall turnover events.  
 
Kieser & Assoc.(2008) reported the littoral (shoreline) zone vegetation as being “moderately diverse.”  
Two invasive plant species were recorded, Eurasian watermilfoil and purple loosestrife, but not in high 
concentrations. Phragmites australis (giant reed), an invasive plant species, was not mentioned in the 
report; however it has been documented in the marsh area at the west end of Asylum Lake and is of 
great concern due to its detrimental effects on native vegetation.  
 
According to a hydraulic mass balance study performed by Kieser & Assoc. (2008), groundwater is the 
largest contributing water source to Asylum Lake, with stormwater contributions a close second. Most 
of the water lost to Asylum Lake is through the outfall to Little Asylum Lake. Evapotranspiration 
accounted for the remaining minimal amount of loss. They also recognize that this system is “largely 
isolated” from downstream Willow Lake. Most of the pollutants are retained in Asylum (>70%) and 
Little Asylum Lakes (~100%) and flow from Little Asylum Lake to Cherry Creek via the culvert under 
Parkview Avenue is very low.  Two storm sewer outfalls on the west end of Asylum Lake flow directly 
into the lake and contribute the greatest amount of pollutant influx including phosphorous, nitrogen and 
suspended solids, according to Kieser & Associates (2008).   
 
WMU’s Dr. Carla Koretsky tested for a suite of heavy metals in the water and sediments of Asylum 
Lake, as part of the water quality study. According to her water sample analysis, most of the metal 
concentrations were within normal range, with the exception of cadmium, manganese and barium. As 
for the sediment analysis, concentrations of magnesium and nickel were detected at higher than normal 
range; however Dr. Koretsky indicated that this is most likely due to high reagent concentrations in the 
first step of the analytical process.  She recommended follow-up water and sediment analyses for all of 
the metals.   
 
The deepest point in Asylum Lake was sampled for mercury concentrations in the sediment by Kieser 
& Associates and a level of 0.08ppm was recorded.  Additional samples were collected and results 
showed one concentration of mercury above detection levels at 0.092ppm in a sample taken close to the 
west end of the lake. The remaining samples were below detection level.  
 
The major concerns for the health of this management unit are the high nutrient influxes from the 
stormwater outfalls causing eutrophication within the lake, as well as invasive plant species within and 
surrounding the lake that could threaten the native vegetation in the wetlands. Further investigation and 
monitoring of metal concentrations in the water and sediments of the lake should be conducted. Kieser 
& Assoc.(2008) state that, “The most pressing water quality/watershed management issue is controlling 
stormwater loads from highly developed storm sewered drainage areas, principally for Asylum Lake.”  
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B.  Overview of Management Unit – Asylum Lake 
 

1.   Landscape Context 
 
Asylum Lake is a kettle lake “…formed by the burial of a glacial ice block that later melted 
leaving behind the linear valley depression that is now occupied by Asylum Lake.” (Buening, 
1994) Kieser & Assoc. estimated the surface area to be 46.5 acres with a volume of 1,004 ac-ft 
based on bathymetry data by Sauck and Barcelona in 1991.  A bathymetry map created by 
WMU’s physical plant in 2006 resulted in similar estimates with the surface area of Asylum 
Lake at 47 acres and a volume of 976.9 acre-ft and a maximum depth of 54.5 ft. This lake is 
largely groundwater fed, with 51.9% of its annual inflow. Another 39.2% enters the lake from 
the surrounding subwatersheds through storm sewer outfalls and other runoff. The smallest 
contribution of water to this system is from direct rainfall at 8.9%. The largest loss to Asylum 
Lake on an annual basis is via the outlet to Little Asylum Lake with 92.6%. Evapotranspiration 
accounts for the remaining 7.4% annual water loss. (Kieser & Assoc., 2008)  
 
Asylum Lake is surrounded by the forest and emergent marsh management units. Forest 1 
management unit borders the lake to the south, while Forest 2 borders the lake to the north and 
wraps around the eastern edge. The emergent marsh/wet meadow habitat forms the border to the 
west of the lake.  
 
 

 
The outfall that feeds from Asylum Lake into Little Asylum Lake. 

 
 
 

2.  Description and Uses 
 

a.  Historic Description and Uses 
 
Pre-Settlement Period (circa 1800) 
This management unit was a lake circa 1800, according to the KNC Report (2001).  It 
was formed as a kettle lake when the glaciers retreated.  
 
 
Institutional Period (1887-1975) 
It is estimated by a local historian, Mark Hoffman, that the earthen dam on the east side 
of Asylum Lake was constructed in the late 1890’s for the purposes of developing the 
trailway along that side of the lake. Construction of the trailway most likely occurred 
after the State Hospital acquired a shared easement from a neighbor to the northeast side 
of the Asylum Lake property, Smith Southerland. This easement was important to the 



50 
 

State Hospital because this allowed them access to the Fruitbelt Railroad stop that was 
just north of the easement property.   
 
During the operation of the State Hospital, Asylum Lake was most likely used by 
patients and staff for recreational purposes such as fishing and swimming.  
 
University Period (1975-2008) 
A study by Joseph Engemann entitled, “Observations on Asylum Lake, Kalamazoo, 
Michigan” in 1977 recorded physical and chemical data on Asylum Lake.  A complete 
inventory of vertebrates in the lake was included.  A survey of the fish included, dogfish, 
sunfish, largemouth bass, perch, and bluegill. Other vertebrates recorded were soft-
shelled turtles, painted turtles, snapping turtles, green frogs and bullfrogs. He also 
inventoried the vegetation and documented typical plankton, algae and macrophyte 
communities. He noted that benthic invertebrates showed “little abundance and 
variety.”(Engemann, 1977) “Most notable was the absence of any large clams, or their 
shells.” (Engemann, 1977)  As for his chemical investigation into Asylum Lake, he 
discovered very high levels of chloride during his winter sampling of the lake, indicating 
a high influx of salt which he speculated was causing a constant temperature gradient 
throughout the water due to salts effect on the density of water.  
 
Research performed by Hildebrandt and Wood (date estimated to be around 1980) found 
high levels of inorganic nitrogen and orthophosphate entering Asylum Lake from the 
stream on the west side and storm sewers, indicating, “the examined sources of water for 
Asylum lake would seem to be capable of causing a highly eutrophic condition.” 
(Hildebrandt & Wood) They also measured coliform bacteria counts as high as 
430/100ml. Lead concentrations from the storm sewer water ranged from 1.3mg/L to 3.3 
mg/L. Their report states that, “These levels could be a threat to the ecosystem as the 
lead accumulates in the lake sediments.” (Hildebrandt & Wood)  
 
Excessive chloride levels were also recorded.  Chloride concentrations as high as 19,000 
mg/L were measured from stormwater runoff during the winter “…due to extensive 
salting of the roads in the area.” (Hildebrandt & Wood) “The Federal Water Pollution 
Control Administration recommends 25mg/L as the desirable limit for chloride in 
surface waters used for public water supplies.” (Hildebrandt & Wood) 
 
In 1994 a master’s thesis by Buening V.E. corroborated these findings. His 
“Investigations of Glacial-Drift Aquifer-Lake Interactions Using Hydrogeology, 
Geochemistry, and Stable Isotopes at Asylum Lake, Michigan” concluded that “surface 
and ground water quality in the study area have been impacted by salt put on U.S. 131, 
Stadium Drive, and Drake Road during the winter months.” (Buening, 1994)  
 
In a study entitled, “Long-term Hydrogeological Research and Education Test Site” it 
was also concluded that “the ground water has clearly been impacted by road salting 
practices along US 131 and probably to a lesser extent along Drake Road, as shown by 
the high conductivity, high Na+, and high Cl-.” (Sauck & Barcelona, 1992) No 
significant levels of heavy metals or volatile organic compounds were detected in 
ground water samples taken from wells surrounding Asylum Lake.  
 
This report by Sauck and Barcelona in 1992 revealed high levels of the coliform bacteria 
entering the lake from the wetland on the opposite side of Drake Road. The report states, 
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“There is obviously a septic leak or spillage resulting from inadequate sewage 
management.” This was not the only documented occurrence of high coliform bacteria. 
In July of 2004 Asylum Lake was tested as part of the Kalamazoo County surface water 
monitoring program and levels of E.coli were higher than the allowable levels for a 
designated bathing beach.  This test was performed at the beach on the east side of the 
lake. The county had also tested in the summers of 2001 and 2002 and all E.coli bacteria 
counts were within acceptable ranges.  “The trailer park north of the orchard [and to the 
west of Drake Road] is now served by sanitary sewers [as of 2001], but the former septic 
system was reported to be faulty and is thought to be the source of coliform bacteria 
found in Asylum Lake.” (KNC, 2001) 
 
In April of 1993, the City of Kalamazoo began the installation of an extension to the 
Winchell Avenue sewer system with a pipe that extends across the majority of the north 
shoreline of Asylum Lake. The pipe continues underneath Drake Road to the west side, 
and connects the property (site of former mobile home park) to the city sewer system. 
Construction was completed in January of 1994 and the sewer line was put into 
commission in April of that same year.  
 
The Kalamazoo Nature Center did not officially include Asylum Lake or surrounding 
shoreline in their vegetation inventory; they did however note a few wetland species. 
These were bullhead lily, purple loosestrife, and water lily.  (KNC Report, 2001) 
 
The KNC Report includes fauna observed in 2000 along the shoreline of Asylum Lake 
included, muskrat, brown snake, eastern American toad, green frog, and several turtles; 
Blandings, common map, painted and snapping turtles. The Blandings turtle is listed as a 
Michigan species of special concern. (MNFI, 2008) Ten species of butterflies and nine 
species of odonata (damselflies and dragonflies) were recorded along the shore. Fish 
were surveyed by the KNC in Asylum Lake during the summer of 2000.  Seven species 
of fish were recorded; bluegill, pumpkinseed, largemouth bass, yellow perch, golden 
shiner, pike sp., and yellow bullhead. No evidence of fish disease or parasites was noted.  
 
An extensive waterfowl census was conducted by the KNC during the fall of 1999 (36 days), 
winter of 2000 (32 days), spring of 2000 (51 days), and summer of 2000 (6 days) and included 
both Asylum and Little Asylum Lakes. Asylum Lake is a stopover for large numbers of 
waterfowl with single day counts ranging as high as 608 (December 21, 1999). During the 
nine-month long census, 21 waterfowl species were noted, including, but not limited to 
double-crested cormorant, American widgeon, northern shoveler, redhead, lesser scaup, and 
rudy duck. Some of the waterfowl noted during the winter months were: northern pintail, 
green-winged teal, ring-necked duck, common goldeneye, and hooded merganser.  Large 
numbers of blue-wing teal and common mergansers were recorded during Spring 2000. The 
KNC Report notes that “shorebirds are mostly lacking, an indication that the water levels for 
the two lakes are relatively constant with few occurrences of exposed mudflats that tend to 
attract migrant shorebirds.” (KNC, 2001). However, Virginia rail and spotted sandpiper were 
observed during the census period. Sandhill cranes were observed on two days in early spring 
2000. Resident species observed during the summer include green heron, Canada goose, mute 
swan, wood duck, and mallard. 
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3.  Current Description and Uses 

 
This unit was not included in the archeological assessment of the property (Becker & 
Nassaney, 2005).  
 
Four stormwater outfall pipes discharge into Asylum Lake. One is along the northern 
edge of the marsh on the east side of Drake Road. This outfall is referred to as SW#1 by 
Kieser & Associates and discharges stormwater from along Stadium Drive. The second 
outfall drains runoff from the east side of Drake Road and extends just past the Asylum 
Lake parking lot. This outfall is located on the south side of the management unit and is 
built into the hillside just north of the parking lot. (Refer to the Storm sewer Outlet Map) 
There is a culvert that extends from west to east underneath Drake Road and connects 
the two wetlands on opposing sides of the road. The outfall at the end of this culvert is 
referred to as SW#2 by Kieser and Associates. Runoff from all three of these outfalls 
empties into the marsh management unit before filtering into the west end of Asylum 
Lake. One additional stormwater outfall is located on the eastern edge of Asylum Lake.  
However, according to Kieser & Associates there is no indication that flows from this 
storm sewer actually reach the lake. (Kieser & Assoc., 2008) 
 
This area was surveyed for vegetation by Kieser & Associates (2008) on August 9, 
2006. Their survey unfortunately did not delineate between locations of shoreline 
vegetation. The following vegetation was located around Asylum Lake. Muskgrass 
(Chara spp.) was present at the highest cumulative percent cover of the submergent 
species at 34.1. Other submerged vegetation included coontail (Ceratophyllum 
demersum) at 11.3%, Illinois pondweed (Potamogeton illinoensis) at 10.5%, Eurasian 
watermilfoil (Myriophyllum spicatum) at 5.8%, sago pondweed (Potamogeton 
pectinatus) at 5.1%, naiads (Najas spp.) at 1.4% and bladderwort (Utricularia spp.) at 
0.9%. The aquatic plant that represented the highest cumulative percent cover overall 
was the floating plant, white water lily (Nymphaea spp.) at 43.3. Floating leaf pondweed 
covered approximately 4.1%.   
 
Several emergent plant species were observed around Asylum Lake. Cattails (Typha 
spp.) had the highest cumulative percent cover of the emergent species at 35.9. 
Bulrushes (Scrupis spp.) had a percent cover of 25.2 and purple loosestrife (Lythrum 
salicaria) had 0.4%.  
 
It should be noted that Phragmites australis (giant reed), an invasive species, is present 
in the marsh management unit (as of the summer of 2008) on the west side of Asylum 
Lake and its territory has been rapidly expanding for several years. It was not 
documented in the KNC Report (2001) or Kieser’s Water Quality Report (2008).  
 
This management unit is open to the public for passive recreational uses such as 
swimming and fishing. No boats, unless specifically authorized are allowed on the lake. 
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View from a trail along the south side of Asylum Lake. 

 
 

C.  Management Actions for Management Unit – Asylum Lake 
 
1. Conservation and Management Objectives 

� Conduct baseline flora and fauna ecological studies before reconstruction/restoration 
efforts and implement a monitoring program in order to assess the progress of 
management practices.  

� Control and monitor nutrient and pollutant influxes to the system and also within the 
system. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
especially flora and fauna that are endangered, threatened or species of special concern.    

� Encourage the compatible use of this management unit for educational, research and 
recreational purposes with that of ecological health.  

� Improve the educational experience for visitors and emphasize the appropriate use of the 
land. 

 
 

2.   Problems 
� Invasive, non-native plant species within the lake and surrounding shoreline and  

wetlands.  
- Kieser & Assoc.(2008) inventoried and mapped the location of invasive plant 

species around Asylum Lake. Eurasian watermilfoil was recorded along the 
shoreline of the east half of the lake. Purple loosestrife was documented at three 
locations along the southeast side of the lake in small concentrations.   

- The Water Quality Study by Kieser & Associates (2008) did not report 
phragmites in their aquatic vegetation survey, however, the non-native, invasive 
phragmites (giant reed, Phragmites australis) has been documented in the 
emergent marsh/wet meadow management unit directly to the west of Asylum 
Lake and its territory has been rapidly expanding over the last few years. 
Phragmites is a serious threat to the ecological quality of this wetland since its 
aggressive expansion reduces the native plant diversity and consequently a 
reduction in native insect, avian and other faunal populations.  

- “Preservation of aquatic plant species and lotic and lentic water systems is of 
primary importance to dragonflies and damselflies. The presence of aquatic and 
terrestrial vegetation structures at rendezvous sites strongly affects distribution of 
adults; studies have found differences in vegetation structure may affect mating 
success.” (KNC, 2001) 

- “Most Michigan turtle species hunt or graze in the littoral (shoreline) zone, and 
Blandings turtle is no exception. A natural shoreline with varying amounts of 
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vegetation provides excellent habitat for both the turtles and their prey.” (KNC, 
2001) 
 

� High concentrations of nutrients within the lake water and sediments as well as in the 
storm sewer inflows to the lake.  

-  Asylum Lake was classified as eutrophic by Kieser & Assoc. (2008). High 
levels of phosphorous and nitrogen in a lake or wetland ecosystem can cause 
increased rates of eutrophication. Eutrophication is a natural lake process, 
however when anthropogenic processes add to the nutrient load of a water 
system this can cause unnaturally high rates of growth in vegetation, especially 
algae. This produces a decrease in dissolved oxygen as bacteria decompose the 
vegetation and consume oxygen. Anoxic conditions can occur, causing harmful 
effects in the lake such as fish kills. 

- Total phosphorous levels reported by Kieser & Assoc. (2008) were extremely 
high at 0.51-0.59 mg P/g. Nitrogen was also very high at 12,900 mg/kg.  

- Kieser & Associates (2008) reported high concentrations of total phosphorous 
and total nitrogen in the sediment samples. These nutrients are released during 
spring and fall turnover into the water and become available for uptake and 
conversion into biomass further expediting the eutrophication process. (Kieser & 
Associates, 2008) 

- Stormwater inlet #1 and #2 (as designated by Kieser & Associates) flowing into 
Asylum Lake from the east side of Drake Road contained high levels of total 
phosphorous and total nitrogen. (for details refer to Kieser & Associates, 2008) 

- According to Kieser & Associate’s phosphorous mass balance study, 
subwatersheds 1,3 and 4 (as designated by Kieser & Assoc.) contribute the 
largest amount of total phosphorous to the lake with 210lbs/yr. Subwatersheds 5 
and 6 contribute 124lbs/yr and atmospheric deposition accounts for 20lbs/yr. 
 

� Concentrations of metals in the water and sediments at levels harmful to the ecosystem.  
- High concentrations of mercury, cadmium, barium and manganese were reported 

in the Water Quality Report (Kieser & Assoc., 2008) 
- Water sample analysis concluded cadmium levels that were consistently above 

the EPA drinking water maximum contaminant level (5ppb) in both Asylum and 
Little Asylum Lakes. Levels of cadmium averaged 23.4ppb in Asylum Lake 
across all samples taken in August of 2006. Dr. Koretsky recommended follow-
up analysis with ICP MS which has lower detection limits and could more 
accurately confirm these levels. 

- According to the EPA website, “Cadmium is a metal found in natural deposits as 
ores containing other elements. The greatest use of cadmium is primarily for 
metal plating and coating operations, including transportation equipment, 
machinery and baking enamels, photography, television phosphors. It is also 
used in nickel-cadmium and solar batteries and in pigments.” (EPA, 2008) 

- “It is now conservatively estimated that adverse effects on fish or wildlife are 
either pronounced or probable when cadmium concentrations exceed 3ppb in 
fresh water, 4.5ppb in saltwater, 100ppb in the diet or 100g Cd/m3 in air.” 
(Eisler, 1985) 

- Manganese levels were also high in some samples collected near the bottom of 
Asylum Lake and barium levels were slightly above 50ppb at some sites. Both 
were high at sampling sites AS-1 (near Drake Road) and AS-2(middle of the 
lake), as designated by Kieser & Associates, 2008.  Sediment sampling contained 
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a high water and organic content. Dr. Koretsky stated in her report that 
concentrations should be regarded as qualitative estimates only. 

- High concentrations of mercury were measured in a few sediment samples. 
Mercury was measured at concentrations of 0.08ppm in the middle of the lake 
during sampling on February of 2007. Sediment samples were again taken in 
April of 2007 and analyzed. A sample taken closest to Drake Road revealed a 
mercury concentration of 0.092 ppm. The rest of the samples taken at sampling 
points designated by Kieser & Associates were below detection levels.  Trace 
amounts were measured in stormwater runoff.  SW#1 had levels of mercury at 
5.2ppt and SW#2 had no detectable amounts.  
 

� Soil erosion. 
- Especially along the north and east shores of Asylum Lake.  

 
� Anoxic conditions on the bottom waters of the lake during periods of time. 

- Kieser & Associates (2008) report “Rapid onset of anoxia even before the onset 
of temperature stratification is evidenced by field measurements of dissolved 
oxygen with depth in Asylum Lake. This occurs following both spring and fall 
turnover. The entire bottom waters of this lake below the thermocline are largely 
devoid of oxygen in late summer.”  

 
3.  Causes 

� Stormwater runoff entering this management unit via two storm sewer outlets contains 
high levels of phosphorous, nitrogen, and total suspended solids.   

-  Kieser & Assoc. measured nutrient concentrations from storm sewer #1 (as 
designated by Kieser & Assoc., 2008). Annual pollutant loads to Asylum Lake 
from stormwater inlet #1 are estimated to be 105 lbs total phosphorous, 376 lbs 
total nitrogen, and 12,497 lbs total suspended solids. Annual pollutant loads from 
stormwater inlet #2 are estimated to be 56 lbs of total phosphorous, 578 lbs of 
total nitrogen, 21,359 lbs of total suspended solids.   

� Invasive, non-native plant species have been introduced mostly by anthropogenic 
processes and spread by disturbances.  

� High concentrations of nutrients in the water and sediments. 
- Anoxic conditions in the bottom waters are attributed to organically rich 

sediments that exert a high biological oxygen demand on the adjoining waters. 
(Kieser & Associates, 2008) 

� Specific sources of heavy metal deposition in the lake sediments are unknown at this 
time. 

� Erosion around the lake has been caused by past and present human disturbances as well 
as natural ecological conditions.  

 
 

4.  Mitigation Strategies 
� Implement specific stormwater management strategies to control nutrient and pollutant 

levels in the stormwater runoff.  Examples of possible strategies are outlined in Kieser & 
Associate’s Water Quality Evaluation of Asylum Lake and Little Asylum Lake with 
Management Recommendations (2008). 

� Educate and work with neighbors within the contributing watershed as to the danger of 
high nutrient runoff to the water quality and steps they can take to reduce their 
contributions.  
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� Work with appropriate jurisdictions to reduce contaminated stormwater runoff to 
Asylum Lake. 

� Use Integrated Pest Management and Best Management Practices with ecologically 
sound methods in the management of plant and animal species. 

� Introduce native Michigan genotype flora, as appropriate, to improve native species 
diversity. 

� Introduce native Michigan fauna, as appropriate, to improve native species diversity.  
� Control invasive vegetation and replace non-native vegetation with native species that 

provide appropriate food and cover sources for fauna especially threatened, endangered 
or species of special concern.  

� If there are appropriate locations, add interpretive signage explaining the ecological 
importance of the area, management activities, and emphasizing appropriate use of the 
area. 

� Improve public perception and/or the public’s relationship with the property.  
� Algae reduction strategies may need to be implemented once the source of the nutrient 

influx is dealt with. Best Management Practices and ecologically sound methods should 
be used if this strategy is necessary.  

� Limit human access to the emergent marsh/wet meadow management unit to prevent 
degredation and ensure health of the habitat. 

� Determine sources and mitigate metal contamination especially those measured at 
concentrations of concern; cadmium, barium, manganese and mercury. 

� Mitigate soil erosion using Best Management Practices and ecologically sound methods. 
  

 
5.  Assessment   (The following are possible actions that may be taken) 

� Collect baseline data on sediment and water quality.  
- Kieser & Assoc. completed their water quality assessment of Asylum and Little 

Asylum Lakes in 2008.  
� Conduct a baseline ecological study of floral and faunal diversity including relationships 

within the ecosystem in a quantitative manner to guide reconstruction/restoration efforts. 
- Native Connections, an environmental consulting company, was hired in the 

spring of 2008 to perform a quantitative floral and avian inventory of the entire 
property including the emergent vegetation surrounding the lake. 

� Conduct studies on the phytoplankton, zooplankton, benthic invertebrates and bacterial 
community types and abundances within the lake sediments and water.  

- These types of micro communities are important indicators of ecosystem health.   
� Monitor phytoplankton, zooplankton, benthic invertebrates and bacterial communities at 

appropriate intervals. 
� Monitor floral and faunal diversity at appropriate intervals. 

- The KNC Report (2001) recommends conducting a fish inventory of the lakes 
including onshore surveys, seining, dip-netting and angling. Such surveys would 
“…provide insight to the health and productivity of the lakes.”  

� Monitor sediment and water quality at appropriate intervals.  
- Continue to monitor for metals especially ones detected at high levels including, 

barium, cadmium, and manganese.  
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6.  Measures of Success 
� A decrease in concentrations of nutrients in sediment and water samples compared to 

baseline studies.  
� A decrease of nutrient and pollution influx from stormwater runoff. 
� An increase of native floral species diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies.  
� A decrease in concentrations of metals in sediment and water samples compared to 

baseline studies. 



58 
 

IX.  Management Unit – Little Asylum Lake 
 
 

 
Little Asylum Lake taken from Parkview Avenue 

 
 
 
 

A. Management Goals for Management Unit – Little Asylum Lake  
 
It is important to take a holistic view when managing for the Asylum Lake Preserve lakes and their 
associated wetlands. This ecosystem is part of the West Branch of the Portage Creek, and in a broader 
context, part of the Kalamazoo River watershed. The watershed that contributes to Asylum and Little 
Asylum Lakes contains a vast expanse of the surrounding land. Kieser & Associates calculated the 
contributing watershed as containing 1,644 acres.  Asylum and Little Asylum Lakes are a flow-through 
system in which groundwater feeds into Asylum Lake on the west end and continues through Asylum 
Lake to Little Asylum Lake via the connecting stream and then back into the aquifer at the south end of 
Little Asylum Lake. These are not closed systems and in managing for the health of one system we are 
affecting the health of the others. 
 
In comparison to Asylum Lake, Little Asylum Lake has not been researched as extensively.  Since 
Asylum Lake feeds directly into Little Asylum, research results for the former are relevant to the latter. 
See “Asylum Lake Management Unit- Overview” for a summary of past Asylum Lake research 
findings and possible lake disturbances.  Kieser & Associates finished the “Water Quality Evaluation of 
Asylum Lake and Little Asylum Lake with Management Recommendations” in the spring of 2008. To-
date this is the most comprehensive study completed on Little Asylum Lake.  
 
Little Asylum Lake is much smaller than Asylum Lake with a surface area of 8.97 acres, a volume of 
40.9 acre-ft, and a maximum depth of 12.8 ft. (Kieser & Assoc., 2008)  The majority of its water 
(92.4%) enters the lake via the outfall structure from Asylum Lake.  The largest loss (96.8%) of water 
from the lake is to groundwater, with a very limited amount of water actually leaving through the 
culvert underneath Parkview Avenue to Cherry Creek (0.14%). Kieser & Associates reported that Little 
Asylum Lake is largely isolated from the downstream Cherry Creek and Willow Lake (2008).   
 
According to Kieser & Associates, both lakes had very high levels of nitrogen and total phosphorous 
(2008). However, Little Asylum Lake contained levels of both nutrients that were much higher.  Based 
on these high levels, as well as chlorophyll a and secchi depth measurements, Kieser & Associates 
(2008) has classified this lake as eutrophic. The EPA defines eutrophication as a process of accelerated 
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aging caused by the availability of excess nutrients to the system. This process can lead to algal 
blooms, fish kills and eventually the death of the lake (EPA, 2008). Goals in managing Little Asylum 
Lake will be to slow or reverse the eutrophication process.  
 
The aquatic plant populations in both lakes were classified as ‘moderately diverse’ by Kieser & 
Associates (2008) although both lakes contain invasive plant species with the potential to spread and 
dominate the native plant populations. The invasive purple loosestrife and curly-leaf pondweed were 
observed at Little Asylum Lake in low densities in the summer of 2006.  
 
Although Asylum Lake had low dissolved oxygen levels in the bottom waters with periods of anoxic 
conditions, Little Asylum Lake had higher levels of dissolved oxygen and no evidence of anoxic 
conditions during the summer months as reported by Kieser & Associates (2008). Due to its shallow 
depths, there is no thermal stratification during the summer since the waters mix thoroughly with the 
wind. This mixing allows the dissolved oxygen to be dispersed more evenly throughout Little Asylum 
Lake and prevent the anoxic conditions that were observed in Asylum Lake.  However, during the 
winter, levels of dissolved oxygen decrease dramatically. Kieser & Associates explain that this 
depletion of dissolved oxygen in the winter is because, “Under ice cover, the shallowness and the 
extensive shoreline wetlands and rooted aquatic macrophytes appear to deplete oxygen supplies in the 
upper waters likely via plant respiration.” (2008)   
 
WMU’s Dr. Carla Koretsky tested for a suite of heavy metals in Little Asylum Lake.  Water sample 
analysis concluded that most of the metal concentrations were within normal range, with the exception 
of a few. Cadmium concentrations were consistently high with an average of 19.75ppb in Little Asylum 
Lake across all samples taken in August of 2006.  As for the sediment analysis, concentrations of 
magnesium and nickel were high, however it was indicated that this is most likely due to high reagent 
concentrations in the first step of the analytical process.    
 
The deepest point in Little Asylum Lake was sampled for mercury concentrations in the sediment by 
Kieser & Associates and a level of 0.091ppm was recorded.  Additional samples throughout the lake 
were collected a month later and sent to A&L Great Lakes laboratories for analysis. Results concluded 
that mercury concentrations were below detection limits for every sample.   
 
The main focus for improving the health of Little Asylum Lake will be to reduce the pollutant load 
contributions entering via the stream from Asylum Lake. Invasive plant species within and surrounding 
the lake, although currently present at low densities, are of concern due to the potential to spread and 
dominate the native plant communities. Further monitoring of metal concentrations in the water and 
sediments needs to be conducted, as well as investigation into possible sources of contamination.   

 
 
B.  Overview of Management Unit – Little Asylum Lake 

 
1.  Landscape Context 
Asylum and Little Asylum Lakes were formed as the glaciers retreated and carved out the 
surrounding valley. A piece of the glacier broke off and melted forming both lakes. Little 
Asylum Lake has a surface area of 8.97 acres with a volume of 40.9 acre-ft according to 
WMU’s 2006 bathymetric map. The majority of the flow (92.4%) into Little Asylum Lake is 
via the culvert from Asylum Lake. The remaining gains to the lake are very small with direct 
rainfall contributing 1.7% and surrounding watersheds contributing 5.9%. The largest loss 
(96.8%) to Little Asylum Lake on an annual basis is to groundwater. The remaining loss is via 
evapotranspiration at 3% and the culvert underneath Parkview at 0.14%. (Kieser & Assoc., 
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2008) Kieser & Assoc. note that this system is largely self-contained. They estimated that Little 
Asylum Lake retains almost 100% of the phosphorous entering the lake and flow from Little 
Asylum Lake to Cherry Creek via the culvert under Parkview Avenue is almost non-existent.  
 
Little Asylum Lake is surrounded by the wet meadow/shrub carr management unit. The stream 
flowing from Asylum Lake enters Little Asylum on the north end of the lake.  
 
There are two stormwater outflows that drain into Little Asylum Lake on the east side. One 
empties from the west side of Tamsin Avenue (SW#3) and the other drains part of Lorraine 
Avenue (SW#4). Kieser & Associates did not detect any flow from SW#3, and therefore did not 
collect data.  
 
 

 
2.  Description and Uses 

 
a.  Historic Description and Uses 
 
Pre-Settlement Period (circa 1800) 
According to the KNC Report (2001) this management unit was classified as a shrub 
swamp/emergent marsh circa 1800.  
 
Institutional Period (1887-1975) 
Little Asylum Lake was most likely used by patients and staff for recreational purposes 
such as swimming and fishing while the Kalamazoo State Hospital was in operation at 
the Preserve. 
 
University Period (1975-2008) 
Little Asylum Lake has been treated several times in the past for both algae and 
Eurasian watermilfoil.  
 
As part of the KNC study, Little Asylum Lake was surveyed for fish populations. Seven 
species of fish were found including, bluegill, pumpkinseed, largemouth bass, yellow 
perch, golden shiner, pike sp., and yellow bullhead. No evidence of fish disease or 
parasites was reported during the inventory period.  
 
Submergent vegetation in the lake was not surveyed by the KNC.  They did, however 
document the emergent, surrounding vegetation. For a description of this see “Wet 
Meadow/Shrub Carr Management Plan”, under “University Period (1975-2008)” 
subtitle.  
 
The KNC surveyed for fauna at Little Asylum Lake in 2000. Observations included; muskrat, 
painted turtle, and Eastern American toad. Bird observations included, but not limited to; great 
blue heron, mallard, mute swan, pied-billed grebe, American coot, swamp sparrow and 
common yellow-throat. A common snipe was observed December 22, 1999 during the 
waterfowl census. For detailed lists, refer to KNC (2001). 
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b.  Current Description and Uses 
 
This unit was not included in the archeological assessment of the property by Becker 
and Nassaney in 2005 and thus does not have an archeological sensitivity rating.  
 
There is a culvert that extends from north to south underneath Parkview Avenue 
connecting Little Asylum Lake to Cherry Creek. Kieser & Associates (2008) reported 
that very little water ever flows to Cherry Creek through this culvert. Other 
infrastructure includes a dock on the east side of the lake that extends from private 
property along Tamsin Road, as well as two storm sewer outlets that drain from 
neighborhoods on the east side of the lake.   
 
Little Asylum Lake and its surrounding wetlands were surveyed by Kieser & Associates 
on August 9, 2006. This is the most current description of the vegetation in this 
management unit. Five submergent aquatic plant species were identified in the littoral 
zone of the lake. Coontail (Ceratophyllum demersum) had the highest percent cover at 
27.5. Sago pondweed (Potamogeton pectinatus) had a percent cover of 13.5, naiads 
(Najas spp.) had 8.7% cover, bladderwort (Utricularia spp.) had 2.7% cover, and curly 
pondweed (Potamogeton crispus) had a cover of 0.9%. Emergent vegetation was 
reported with cattails (Typha spp.) taking up the largest percent cover at 80%. Swamp 
loosestrife (Decodon verticillatus) was observed at 0.3% cover.  Two emergent invasive 
species were recorded. Purple loosestrife (Lythrum salicaria) had a percent cover of 7% 
and.  Unlike Asylum Lake, the invasive Eurasian watermilfoil was not observed in Little 
Asylum Lake. This can probably be attributed to the milfoil treatments Little Asylum 
Lake has received in the past.  Two floating aquatic species were identified; white water 
lily ( Nymphaea spp.) with 42.7% cumulative cover and yellow water lily (Nuphar spp.) 
with 0.1%.  
 
As part of the Asylum Lake Preserve, this management unit is open to the public for 
passive recreation such as fishing. 
 
 

C.   Management Actions for Management Unit – Little Asylum Lake 
 

1.  Conservation and Management Objectives 
� Conduct baseline flora and fauna ecological studies before reconstruction/restoration 

efforts and implement a monitoring program in order to assess the progress of 
management practices.  

� Control and monitor nutrient and pollutant influxes to the system and also within the 
system. 

� Encourage a diverse natural community and the ecological processes that sustain it, 
especially flora and fauna that are endangered, threatened or species of special concern. 

� Encourage the compatible use of this management unit for educational, research and 
recreational purposes with that of ecological health.  

� Improve the educational experience for visitors and emphasize the appropriate use of the 
land. 
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2.  Problems 
� Invasive non-native plant species within the lake and surrounding wetlands.  

- The Kieser Water Quality Report (2008) observed two invasive plant species in this 
management unit; purple loosestrife (five sites were classified as present, six sites as 
sparse, and one site as common), and curly pondweed (three sites were classified as 
present and one as sparse).  This unit did not contain Eurasian watermilfoil, which is 
present in Asylum Lake. The report stated that overall “… none of the invasive 
species found in these lakes were present in dense quantities during this survey, 
although it should be noted that these species can quickly increase to nuisance levels 
if not aggressively controlled.” (Kieser & Assoc., 2008). 

- Both the KNC Report and Kieser & Associates stress the importance of healthy 
native vegetation within and surrounding the lake system. Kieser & Associates state, 
“In addition to providing habitat for both lakes, a diverse plant community may also 
serve to stabilize bottom sediments, buffer shoreline areas from erosion, and absorb 
in-lake nutrients such as phosphorous and nitrogen that would be utilized for algae 
growth if not taken up by macrophytes.” (2008) 
 

� High concentrations of nutrients within the lake water and sediments, as well as in the 
stormwater inflows to the lake.  

- Little Asylum Lake was classified as eutrophic by Kieser & Assoc. (2008). High 
levels of phosphorous and nitrogen in a lake or wetland ecosystem can cause 
increased rates of eutrophication. Eutrophication is a natural lake process, however 
when anthropogenic processes add to the nutrient load of a water system this can  
cause unnaturally high rates of growth in vegetation, especially algae. This produces 
a decrease in dissolved oxygen as bacteria decompose the vegetation and consume 
oxygen. Anoxic conditions can occur, causing harmful effects in the lake such as 
fish kills.  

- Extremely high nitrogen and total phosphorous levels were detected in Little Asylum 
Lake waters. Nitrogen was measured at 54,100 mg/kg and total phosphorous was 
measured at 1.07-1.1 mg P/g. These levels are much higher than levels found in 
Asylum Lake.  

- According to Kieser & Associates (2008) total phosphorous mass balance study, the 
Asylum Lake outlet contributes the greatest amount of phosphorous to Little Asylum 
Lake with 102lbs/yr. The watersheds surrounding the lake contribute approximately 
30lbs/yr and a remaining 7lbs/yr is contributed to the lake from atmospheric 
deposition. Little Asylum Lake has a retention rate of nearly 100%. So any nutrients 
entering the system are retained in the lake.  
 

� Concentrations of heavy metals at levels harmful to the ecosystem present in the water and 
sediments.      

- Cadmium concentrations in the water analysis were consistently higher than EPA 
drinking water maximum contaminant level (5ppb). Cadmium levels averaged 
19.75ppb across all samples taken in August of 2006.  

- According to the EPA website, “Cadmium is a metal found in natural deposits as 
ores containing other elements. The greatest use of cadmium is primarily for metal 
plating and coating operations, including transportation equipment, machinery and 
baking enamels, photography, television phosphors. It is also used in nickel-
cadmium and solar batteries and in pigments.” (EPA, 2008) 
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- “It is now conservatively estimated that adverse effects on fish or wildlife are either 
pronounced or probable when cadmium concentrations exceed 3ppb in fresh water, 
4.5ppb in saltwater, 100ppb in the diet or 100g Cd/m3 in air.” (Eisler, 1985) 

- Concentrations of magnesium and nickel were high in the sediment sample analysis. 
However, these levels were thought to be artifact due to the high reagent 
concentrations in the first step of the analytical process.   

- Sediment from the deepest point in Little Asylum Lake was sampled in February of 
2007. Mercury was detected at a reported concentration of 0.091ppm. All results of 
additional sampling across the lake in April of 2007 were below detection levels.  
 

 

3.   Causes 
� Kieser & Assoc. (2008) report that the largest contribution of phosphorous and nitrogen 

to Little Asylum Lake originates from Asylum Lake via the spillway between the two 
lakes.  
- Average discharges to Little Asylum Lake via the spillway are estimated to be 

102lbs total phosphorous, 1,674 lbs total nitrogen, and 2,365 lbs total suspended 
solids. (Kieser & Assoc., 2008)  

- The two storm sewer outlets on the east side of the lake contribute minimally to the 
pollutant load to Little Asylum Lake. (Kieser & Assoc., 2008)   

� Invasive, non-native plant species have spread mostly by anthropogenic processes.  
� High concentrations of nutrients in the water and sediments. 

- This caused the eutrophic state of the lake. 
� Specific sources of heavy metal deposition in the lake sediments are unknown at this 

time. 
 
 

4.   Mitigation Strategies 
� Implement specific stormwater management strategies to control nutrient and pollutant 

levels in the stormwater runoff to Asylum Lake.  Examples of possible strategies are 
outlined in Kieser & Associate’s Water Quality Evaluation of Asylum Lake and Little 
Asylum Lake with Management Recommendations (2008). 

- Mitigation to Asylum Lake’s stormwater runoff will be beneficial to Little 
Asylum Lake since approximately 92% of the water enters via the culvert from 
Asylum Lake.  

� Educate and work with neighbors within the contributing watershed as to the danger of 
high nutrient runoff to the water quality and steps they can take to reduce any 
contributions.  

� Work with appropriate jurisdictions to reduce contaminated stormwater runoff to 
Asylum Lake. 

� Use Integrated Pest Management and Best Management Practices with ecologically 
sound methods in the management of flora and fauna. 

� Introduce native Michigan genotype vegetation, as appropriate, to improve native 
species diversity. 

� Introduce native Michigan fauna, as appropriate, to improve native species diversity.  
� Control invasive vegetation and replace non-native vegetation with native species that 

provide appropriate food and cover sources for fauna, especially threatened, endangered, 
or species of special concern.  
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� If there are appropriate locations, add interpretive signage explaining the ecological 
importance of the area, management activities, and emphasizing appropriate use of the 
area. 

� Improve public perception and/or the public’s relationship with the property.  
� Algae reduction strategies may need to be implemented once the source of the nutrient 

influx is dealt with. Best Management Practices and ecologically sound methods should 
be used if this strategy is necessary.  

� Limit human access to the wet meadow/shrub carr management unit to prevent 
degradation and ensure health of the habitat. 

� Determine sources and mitigate metal contamination especially those measured at 
concentrations of concern. 

� Riparian buffer strips along the shoreline of Little Asylum Lake should be researched as 
one of the Best Management Practices that could be implemented to improve water 
quality and the ecological health of the lake.  
 

 
5.  Assessment   (The following are possible actions that may be taken) 

� Collect baseline data on sediment and water quality.  
- Kieser & Assoc. completed their water quality assessment of Asylum and Little 

Asylum Lakes in 2008.  
� Conduct a baseline ecological study of floral and faunal diversity including relationships 

within the ecosystem in a quantitative manner to guide reconstruction/restoration efforts. 
- Native Connections was hired in the spring of 2008 to perform a qualitative 

floral and avian inventory of the entire property including the emergent 
vegetation surrounding the lake. 

� Conduct studies on the phytoplankton, zooplankton, benthic invertebrates and bacterial 
community types and abundances within the lake sediments and water.  

- These types of micro communities are important indicators of ecosystem health.   
� Monitor phytoplankton, zooplankton, benthic invertebrates and bacterial communities at 

appropriate intervals. 
� Monitor floral and faunal diversity at appropriate intervals. 

- The KNC Report (2001) recommends conducting a fish inventory of the lakes 
including onshore surveys, seining, dip-netting and angling. Such surveys would 
“…provide insight to the health and productivity of the lakes.”  

� Monitor sediment and water quality at appropriate intervals.  
- Continue to monitor for metals especially ones detected at high levels including, 

cadmium, nickel and magnesium.  
 
 
6.  Measures of Success 

� A decrease of nutrient concentrations in sediment and water samples compared to 
baseline studies.  

� A decrease of nutrient and pollution influx from stormwater runoff. 
� An increase of native floral diversity compared to baseline studies. 
� A decrease of non-native floral diversity compared to baseline studies. 
� An increase of native faunal diversity compared to baseline studies.  
� A decrease in concentrations of metals in sediment and water samples compared to 

baseline studies.  
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