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This management plan was drafted with support from the WMU Natural Areas Program, Nate Fuller (Conservation and Stewardship Director of SWMLC), the Stewards of Kleinstuck Management Committee and other ecologically savvy community members. 
I. Goal
The goal of management of the Kleinstuck Preserve is to restore as much biological diversity and ecosystem health as possible to the natural areas of the preserve and surrounding landscape.

II. Purpose
Diverse and healthy natural areas support a higher quality of life for the region by improving water quality, air quality, and preventing both nutrient loss and loading. A natural area with diversity in flora and fauna will be better able to adjust to seasonal, annual, and long-term changes in hydrology and climate, maintaining healthier habitats.

Healthy habitats are more efficient at sequestering nutrients and water that are otherwise lost to the system. Unhealthy habitats cannot hold onto water and suffer from erosion, expelling nutrients and sediment with the surplus water into the surrounding area, damaging the adjacent habitats and surrounding ecosystem.

III. Habitat Objectives
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In order to fulfill the purpose of maintaining healthier habitats, it is important to try to understand what habitats are best suited for landscape within Kleinstuck Preserve.  This understanding can begin with researching what the site historically supported.  Historic conditions are in themselves not a realistic management goal as local conditions and regional climate have changed, but they can lend insight as to what the site might have the potential to support.  Historic conditions also provide a context to better understand current conditions.

The earliest relatively formal documentation of the habitats of the Kalamazoo region was done by the land surveyors of the early 1800s.  The surveyors walked the section lines and marked "witness trees" at the midpoints and corners.  The combination of tree descriptions as well as notes describing the general terrain of an area was used to develop presettlement vegetation maps.

These maps provide a valuable snapshot as to the distribution of habitats, but should be considered a general idea of where and what was established in the early 1800s.  These maps suggest that Kleinstuck was once on the edge of a black oak barren surrounded by a mixed oak savanna.  Arcadia and Axtel Creeks flowed through nearby wet prairies.  Kleinstuck is pretty much centered in Section 28 of Kalamazoo County, so most of what would some day become the Kleinstuck Preserve would have been screened by the surveyors.  The bowl-like geological structure of Kleinstuck likely created its own microclimate and collection of habitats apart from the broader area.

Both oak savannas (now called "oak openings") and barrens are described by Michigan Natural Features Inventory (MNFI) as having sparse canopies of oaks, little to no understory, and a graminoid (grasses, sedges, and rushes) dominated ground layer: 

Oak openings are fire-dependent savannas dominated by oaks, having between 10 and 60% canopy, with or without a shrub layer. The predominantly graminoid ground layer is composed of species associated with both prairie and forest communities. Oak openings are found on dry-mesic loams in the southern Lower Peninsula, typically occurring on level to rolling topography of outwash and coarse-textured end moraines. Oak openings have been nearly extirpated from Michigan; only one small example remains. They are known primarily from historical literature and data derived from severely disturbed sites.

Oak barrens is a fire-dependent savanna type dominated by oaks, having between 5 and 60% canopy, with or without a shrub layer. Black oak (Quercus velutina) and white oak (Q. alba) typically dominate the scattered overstory. The predominantly graminoid ground layer is composed of species associated with both prairie and forest communities. Oak barrens are found on droughty soils and occur typically on nearly level to slightly undulating glacial outwash in southern Lower Michigan.

Both of these natural communities relied heavily on frequent, possibly almost annual, fires to support a herbaceous community that included prairie species and suppress a potential woody understory.  The fact that the adjacent wetland habitats along Arcadia and Axtel Creeks were documented as wet prairie and not shrub swamp further supports the suggestion that this area of Kalamazoo burned frequently.  However, given the geologic context of being in a glacial kettle, Kleinstuck likely was cooler and wetter than much of the surrounding area and consequently might have burned less frequently and less intensely.

Historic records have also documented that the Kleinstuck Preserve landscape has changed dramatically over the last 200 years.  The wetland in the center of the preserve was a bog that had its peat mined out around the turn of the century.  Portions of the hillsides had been cleared for farming and grazing and erosion became a problem.  Hundreds of pine trees were planted in an effort to counteract the erosion.

Neither the uplands nor the wetlands of Kleinstuck resemble the historic descriptions of oak savanna and bog.  The relatively recent history of fire suppression and the influx of non-native trees and shrubs over the last 50 years have increased the tree density and amount of shade in the preserve.  The current MNFI natural community classifications that best match the preserve's uplands would be a dry-mesic forest with small pockets of wet-mesic forest located at the bottom of the larger "bowls".  The wetland communities would likely be classified as a complex of submergent marsh, emergent marsh, southern wet meadow, and southern shrub-carr. 

Upland Forest: The upland forests of the preserve are located on the rolling hills around the wetland in the center of the preserve.  The soils tend to be a sandy gravel mix with some loam at the base of the slopes and the bottom of small basins.  While historically these areas may have been a part of the broader oak barrens/savanna, managing them as such would require more large-tree removal than the stakeholders would be comfortable with.  

Instead of an open oak savanna, the upland forests on dry soils should be managed with a goal of establishing them as a healthy dry-mesic southern forest.  Woodland areas with richer loam and moist soils (such as that found in a "bowl" on the eastern edge of the preserve) should be managed as a mesic southern forest.  These woodlands should have a diverse suite of flora that increases through three levels, from the canopy through the understory down to the forest floor. 

The canopy should be made up of scattered trees with wide canopies, maintaining cover at 50%-80%, allowing dappled sunlight to shine through. Predominate species will be oaks and hickories in the higher ground and transition to other species such as sugar maple and cottonwood in the lower ground. Additional trees such as black cherry, basswood, and hackberry will supplement the diversity. The understory will be scattered and patchy, with clusters of native shrubs and small trees such as witch hazel, hazelnut, paw paw, and maple leaf viburnum. Tree saplings will be infrequent, allowing sunlight to reach the forest floor. The forest floor will have a carpet of native sedges, grasses, and rushes with numerous wildflowers, showing little bare ground.

Transitional Forest:  A band of forested areas surround the Kleinstuck wetlands.  These areas had a more rich and moist soil than the surrounding upland forests.  They do not currently fit a specific natural community as described by MNFI as they are likely a transitional community between dry-mesic, wet-mesic and southern hardwood swamp.

The species composition of these areas should be very diverse with trees, shrubs, and herbaceous plants from all three natural communities.  The canopy should represent this diversity as well in both species composition and shade cover.  Areas with higher densities of native maples and hackberries will have nearly 100% cover while other areas should have scattered sunny openings.  Some areas should be considered for management as a shrub thicket of native species.

Swamp Forest: The lowland forest should be managed as a southern hardwood swamp as described by MNFI.  It should have a canopy with occasional gaps, maintaining cover at 75%-100%.  The main canopy trees will be made up of maples and willows with a mixture of many other species. It is expected that, due to the emerald ash borer, ash will decline and no longer be a major component of the forest, creating an increased number of gaps in the canopy in the near future. The understory will be made up of patches of shrubs such as dogwoods, elderberry and willow. The floor of the swamp forest under shrub canopies will be relatively sparse with few plants able to live under the dense shade. However, areas with a sparse understory will support a variety species and habitat structure. Some areas will be dominated by sedges and grasses with occasional wildflowers such as marsh marigold, cardinal flower and skunk cabbage while other areas will have thick stands of ferns interspersed with other flora.

Marsh: The wetland in the middle of the preserve will be managed as a marsh with a variety of vegetation zones: submergent, floating, and emergent. Large areas of marsh will be dominated by cattail, spatterdock, and other wetland vegetation while occasional islands of shrubs such as buttonbush and dogwood will add diversity in species and structure.

Shrub Carr and Wet Meadow: The border between the swamp forest and the marsh will have occasional areas of wetland dominated by shrubs and other areas by open wet meadows. Shrub carr also can occur in occasional openings within the swamp forest habitat. If wet meadows are left unmanaged, pioneering shrubs will eventually convert it into shrub carr.  Native shrubs such as dogwood, willow, and elderberry can offer good food and cover for wildlife but should not be allowed to dominate the entire wetland, as they will reduce floral diversity on the ground level and potentially lower the water table through respiration.  Ideally the non-inundated portions of the wetland will support a complex of sedge meadows and shrub thickets.

IV. Habitat Management Strategies

Upland Forest: The key to improving the health of the upland forest is to allow enough sunlight to reach the ground to support a diversity of grasses, sedges and wildflowers that will retain soil, water, and nutrients. The forest canopy will need to be thinned of heavy shade producing trees, particularly Norway maples. Canopy thinning can be achieved by girdling large trees by physical or chemical methods.

The understory will need to be heavily thinned of shade producing trees, such as maples, and cleared all invasive shrubs. Woody materials can be stacked into brush piles to be left as cover for wildlife habitat. If the numbers of brush piles are decided to be too numerous, they may be burned only in accordance with local ordinances. If burning is not feasible, wood chipping may be an option. The stumps of all woody material cut should be treated with an herbicide to prevent sprouting. Herbicides will be used in accordance to the law.

Invasive species growing in the forest floor, such as garlic mustard and dame’s rocket, should be removed by physical and/or chemical means as appropriate to the infestation and adjacent native vegetation.

Prescribed fire should be considered as a potential management tool for the forested areas.  MNFI's overview description of a southern dry-mesic forest: 

Dry-mesic southern forest is a fire-dependent, oak or oak-hickory forest type on generally dry-mesic sites found south of the climatic tension zone in southern Lower Michigan. Frequent fires maintain semi-open conditions, promoting oak regeneration and ground and shrub layer diversity.
MNFI's biodiversity management considerations are clear about the benefits of prescribed fire as well: 

Fire is the single most significant factor in preserving oak ecosystems. The use of prescribed fire is an imperative management tool for promoting oak regeneration, deterring the succession of shade-tolerant species, and reducing the encroachment by invasive shrubs such as honeysuckles and autumn olive. Fire management should be orchestrated in conjunction with the management of fire-dependent communities such as oak barrens, dry sand prairie, prairie fen, and coastal plain marsh. Many current dry-mesic southern forests are degraded oak openings that have been long deprived of fire. Open canopy conditions can be restored by mechanical thinning or girdling. Restored sites will need to be maintained by periodic prescribed fire and may require investment in native plant seeding where seed and plant banks are inadequate. Herbicide application to stumps is likely necessary where woody invasive species or red maple are well established.

- Kost, M.A., D.A. Albert, J.G. Cohen, B.S. Slaughter, R.K. Schillo, C.R. Weber, and K.A. Chapman. 2007. Natural Communities of Michigan: Classification and Description. Michigan Natural Features Inventory, Report No. 2007-21, Lansing, MI

Transitional Forest:  These areas of richer soils with greater moisture are especially vulnerable to invasive species such as garlic mustard and honeysuckle.  Invasive species should be removed and replaced with native species.  In some cases native species will return from the seed by themselves, but in many cases plantings will be necessary.

Some light thinning of the canopy may be necessary to provide enough sunlight to support a forest floor rich enough in herbaceous vegetation to help reduce runoff into the wetland.

Swamp Forest: The canopy of the swamp forest may need some thinning in places, further evaluation is needed. If necessary, canopy thinning can be achieved by girdling large trees by physical or chemical methods.

Improving the health of the swamp forest will rely largely on the removal of exotic shrubs in the understory. Many of these areas can be replanted with native shrubs, creating a mosaic of open understory and shrub land to provide food and cover for wildlife.

Open understory areas will need to be cleared of herbaceous invasive species such as garlic mustard and dame’s rocket and replaced with native sedges, grasses, ferns and wildflowers. Herbicides will be used in accordance with the law, with special care taken to use wetland approved herbicides near open water. In general, foliar applications of herbicide will not be used within six feet of trails. Herbaceous invasive species within six feet of trails will be treated by mechanical means such as cutting and pulling.

Marsh: Invasive species need to be removed from the marsh. Woody species such as glossy buckthorn should be cut and stump treated with herbicide with special care taken regarding wetland regulations of pesticides. Cut brush in the marsh can be disposed of in a similar manner as the upland and swamp forests. Care should be taken to avoid leaving brush in submerged or seasonally submerged areas as they may sprout roots.

Reed canary grass and narrow-leaved cattails should be treated with wetland approved herbicide by people with appropriate licenses and certification. Thinning, or eradicating if possible, these herbaceous invasives will allow native vegetation to return to the marsh without the need to plant or seed additional species. However, it may be necessary to seed in additional native species to compete with invasives to assist in control. Until controls can be implemented, cutting of flowering/seed heads can reduce the spread of reed canary grass.

Purple loosestrife can be reduced by chemical methods using either foliar spray or cut stem treatments. Long-term control will likely require the introduction of a biocontrol such as the Galerucella beetles. Until controls can be implemented, cutting of flowering/seed heads can reduce the spread of loosestrife.

Shrub Carr and Wet Meadow: Invasive shrubs such as glossy buckthorn should be cut and stump treated with herbicide with special care taken regarding wetland regulations of pesticides. Cut brush in the wet meadow and shrub carr can be disposed of in a similar manner as the upland and swamp forests. Care should be taken to avoid leaving brush in submerged or seasonally submerged areas as they may sprout roots.  Areas cleared of invasive shrubs can be replanted in native shrubs such as buttonbush, pussy willow, red osier dogwood, nine bark, high bush blueberry and other species that provide food and cover for wildlife.
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Management Zones

In order to more effectively manage Kleinstuck Preserve, the land has been divided into management zones based on habitat type, flora and fauna, and other site characteristics. The zones have been further divided into work areas which have been assigned an overall priority within the management plan based on current habitat quality, potential environmental impact, and educational opportunity.  An action plan has been created for each high priority work area according to its habitat objectives and restoration needs.
· Habitat quality refers to the current health of a zone; a high ranking means the zone is in good health and a low ranking means the zone is highly degraded.

· Environmental impact refers to the potential of a zone to affect the health of

adjacent zones and the overall preserve, a high ranking means the zone has great impact and a low ranking means it has little impact.

· Educational opportunity refers to the potential use of a zone for outdoor education and research; a high ranking means the area is used frequently and a low ranking means the area is seldom visited for educational purposes.

Greatest weight will be given to habitat quality and environmental impact to determine the overall priority of the zone. Each zone is divided into work areas to help focus management strategies and facilitate monitoring efforts. Progress in each zone will be monitored and reassessed for strategy and priority every 5 years.

************************************************************************
Zone 1: Upland Forest - Upland forest in the northwest corner of the preserve.  It has rolling terrain with some steep slopes. This zone may be an easy target for brush control as it becomes higher priority in the future. There are significant Norway maples in this area. 
Work Area A: Low Priority
Description: Hillside ranging from gentle to steep with some large oaks in the canopy.  The understory is dense with invasive shrubs and young maples. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, and 2010. Removed privet and honeysuckle in 2009. Pull GM annually.
Work Area B: Low Priority 

Description: Mostly steep slopes down to the main trail.  There are some large oaks, and the understory is dense with invasive shrubs and young maples. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, and 2010. Removed privet and honeysuckle in 2009.

Pull GM annually.
********************************************************************************************
Zone 2: Upland Forest Upland forest in the north central part of the preserve south of Kazoo School.  It is a steep sloped valley down to the main loop trail. 
Work Area A: High Priority 

Description: The slope west of the old Kazoo School entry trail and north of the main trail has some large oaks and an understory with many young maples. Norway Maples have not been successfully treated in this area. Garlic mustard is under control. Eastern edge of section has been main access area to the preserve from Kazoo School. Erosion control measures have been implemented to close off the Kazoo School trail. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, and 2010. Cut and pulled privet, honeysuckle, buckthorn, and winged wahoo in 2008. Injected Norway maples with Glyphosate pellets in 2008. Two swamp oaks planted in 2010. Japanese Knotweed patch treated with Phydura (all natural herbicide) in 2011. Erosion control measures occurred on the path down the hillside behind Kazoo School in 2011. due to the increase light from the Norway maple treatment this area is allowing more understory growth. mostly privet and wahoo, and GM .  Privet pulling in 2017 and GM annually
Work Area B: High Priority 

Description: The slope east of the old Kazoo School entry trail has some large canopy oaks. Significant invasive shrub removal has occurred, stumps were treated in this section of the preserve but re-growth is occurring.  Jet bead is prevalent in this area. There are significant patches of privet in this area of the preserve. Garlic mustard is under control. Native plantings were attempted here in 2008 but were not successful due to density of canopy from Norway maples. 

Prior Management: Work completed as of September 2011: Planted native vegetation in 2008. Cleared shrub invasives in 2008. Pulled garlic mustard in 2008 and 2010. Removed privet, honeysuckle, and buckthorn in 2009. Applied Pathfinder II to Norway maples, buckthorn and honeysuckle in 2011.Treated invasives with Glyphosate in 2011. Re-cut and daubed honeysuckle in 2011. Pulled privet in 2011. GM pulling annually. This area not treated with herbicide after clearing in 2010-11 and all shrubs back
************************************************************************
Zone 3:  Upland Forest - Upland forest in the north central part of the preserve, east of Kazoo School.  It has rolling terrain with some steep slopes.
Work Area A: High Priority 

Description: Highly disturbed forest with oak canopy.  Understory has been managed for invasive shrubs. Garlic mustard is under control in this area. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008 and 2009. Cleared shrub invasives in 2008, 2009, and 2011. Cut and daubed invasives in 2011. Applied PathfinderII to Norway maples, honeysuckle, and buckthorn in 2011. Ditto 2B same, dude
Work Area B: High Priority 

Description: Steep slope down to the main trail with a few large oaks. Some of the understory has been managed, however, east half needs management. Understory that has been cut was treated with herbicide in 2011. Garlic mustard is under control in this area. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008 and 2009. Removed invasive shrubs in 2009. Cut and daubed honeysuckle in 2011. Applied PathfinderII to Norway maples, honeysuckle, and buckthorn in 2011.
 ************************************************************************
 Zone 4:  Upland Forest - Upland forest in northeast part of the preserve.  It is largely a pine plantation with gentle to steep slopes. 

Work Area A: Medium Priority 

Description: Steep slope northwest of the Stearns Avenue entry trail down to the main trail has been managed during summer of 2011 for erosion. Area remains dense with invasive shrubs and winter creeper. Some Garlic Mustard control has occurred here along trail edges and in bowl area. Also present is the unusual Japanese spindle tree, an invasive fairly uncommon to Michigan. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009 and 2010. Cut honeysuckle in 2011. Erosion control methods implemented on trails in 2011. Pull GM all of section 4 
Note: Monitor for effectiveness of erosion control measures.
Work Area B:  Low Priority 

Description: Pine plantation on rolling ground including a large bowl northwest of the Stearns Avenue entry trail.  Pine plantation density and health is to be reviewed by WMU arborists. Understory is largely invasive shrubs and young maples. Bittersweet, garlic mustard and other invasives are common. 

Prior Management: Work completed as of September 2011: AmeriCorps pulled garlic mustard in bowl area in summer of 2011.
Work Area C: Medium Priority 

Description: Mostly pine plantation that is southeast of the Stearns Avenue entry trail. Entry trail down to the main trail has been managed during summer of 2011 for erosion. The understory is dense with garlic mustard, bittersweet and other invasives. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008. Planted native grasses in 2011. Erosion control methods implemented on trails in 2011.
Note: Monitor for effectiveness of erosion control measures.
************************************************************************
Zone 5:  Upland Forest - Upland forest on the eastern edge of the preserve.  It has rolling to steep forest habitat with a canopy of oak, hickory, maple and black cherry. This zone has been highly managed and is highly visible due to well established trails and placement of a bench overlooking the marsh on the hilltop in Work Area 5B.
Work Area A: High Priority 

Description: A narrow valley south of the YMCA entry trail. A portion of the invasive understory has been removed initially as an Eagle Scout project in the summer of 2009. Significant invasive shrubs exist east of 5A. Additional privet and garlic mustard management of this area has been passed on to St Augustine’s school in the spring of 2011. Garlic mustard is spotty in this area. Native plantings have occurred in this area. Entry trail from YMCA was moved to traverse this valley. Good populations of native wildflowers near the main trail.
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, 2010, and 2011. Planted native vegetation in 2008. Planted Redbuds in 2009. Cut and daubed privet and honeysuckle in 2009. Cut down Norway maples in 2009 and 2011. Cut and daubed honeysuckle in 2011. Cleared privet in 2011. Planted native flowers and grasses in 2011 (St. Augustine). GM
Work Area B: High Priority 

Description: A rolling oak-hickory forest near the old scout camp. Terrain becomes steep near the main trail.  Winged wahoo and privet have been managed in much of this area, but significant patches of privet remain. Garlic mustard is sparse and under control. Significant native plantings have been established in this area. A bench was placed in this section in 2010 to overlook the marsh. 
Prior Management: Work completed as of September 2011: Cut winged wahoo in 2007. Pulled garlic mustard in 2008, 2009, and 2011. Sprayed Gylphosate on privet in 2009. Cut and daubed invasive shrubs in 2009. Planted shagbark hickories in 2009. Pulled invasive shrubs in 2009 and 2010. Cut and treated Norway maples in 2010. Planted native vegetation in 2008, 2010, and 2011. Maintaining GM, Pulled small invasive shrubs a few times (needs it again)
Work Area C: High Priority 

Description: An oak-hickory forest in a large bowl. Area may be the highest quality portion of the preserve.  The understory below the oaks and hickories has sparse invasive shrubs and garlic mustard. Pawpaw trees and native plants are present in low concentrations on the southern slope of the bowl. Privet is present in high concentrations on the hilltop bordering 5B.
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, 2010, and 2011. Planted native vegetation in 2008. Pulled invasives in 2009 and 2010. Cut and treated Norway maples in 2010. Jet pulled in 2017 and 2016, GM pulled annually 2017 (it was heavy this year) 
************************************************************************
Zone 6:  Upland Forest An upland forest between the Wilshire entry trail with private property to the south and the main trail serving as a border to the northwest. 
Work Area A: High Priority 

Description: The steep slope down to the main trail has sparse invasive shrubs and garlic mustard.  
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009. Removed invasive shrubs and cut down Norway maples in 2010. GM annually
Work Area B: High Priority 

Description: An area that slopes up from the side trail towards private property. A margin of small trees was left as a buffer to the private property. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009. Removed invasives, cut and treated Norway maples in 2010. Same for 6A
************************************************************************ 
Zone 7:  Upland Forest - The hillside is mostly a pine plantation with a small portion of deciduous forest in the far southwestern corner of the preserve, southeast of the Chevy Chase entry trail. GM annually in 7A and B
Work Area A: Low Priority 

Description: A mix of red and white pines form a dense canopy on the hillside with young maples and black cherries growing underneath.  Pine plantation density and health to be reviewed by WMU arborists.  There is little to no ground cover or second story. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2010.
Work Area B: Low Priority 

Description: A small area of oak and maple canopy in the corner of the preserve between the pine plantation and private property.  Invasive shrubs including privet are sparse. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009.
************************************************************************
 Zone 8:  Upland Forest - An area in the southwest corner of the preserve north of the Chevy Chase entry trail that is largely a pine plantation. 

Work Area A: Low Priority

Description: A mix of red and white pine with some young maples and sassafras create a dense canopy. Pine plantation density and health to be reviewed by WMU arborists. There is little to no understory. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009 and 2010. GM annually in 8A and B
Work Area B: Low Priority 

Description: A dense stand of pines covers the hillside with a few small oaks in the understory.  Invasive shrubs and garlic mustard are common. Garlic mustard control has occurred along the trail but no assessment or control has occurred deeper in this section.
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008.
************************************************************************
 Zone 9:  Upland Forest, Swamp Forest, and Marsh - A narrow valley where a ditch running along the Chevy Chase entry trail forms an intermittent stream that enters the wetland while going under the main trail. There is significant erosion in this area related to storm drainage runoff. This contributes to sedimentation in the wetlands and makes for dangerous footing for recreational use. As funds become available, assessment and control measures should be undertaken with the city of Kalamazoo and WMU to manage the erosion in this area. GM Annually and Lesser Celandine (9A?), Erosion control project in 7 A and 9A in 2014? 2015?
Work Area A: High Priority 

Description: The slope along the northwest side of the Chevy Chase entry trail is dense with invasive species such as bittersweet, wintercreeper, honeysuckle and other shrubs. A natural spring supplements water flow into the ditch creating an intermittent stream. Shrubs were removed from the slope along the northwest side of the Chevy Chase entry during the winter of 2008. Native shrubs were planted in the spring of 2008; most did not survive. Some native plants were transplanted from Celery Flats Fen in Portage but many were washed away by erosion in the spring of 2011.  “The Seep” (as it will be referred to from now on) in 9A has potential to become a sedge meadow. There is a large population of skunk cabbage in this area, however, there is also a significant amount of bittersweet and wintercreeper. Creating a sedge meadow in this area will require thinning of the canopy and planting sedges.
Prior Management: Work completed as of September 2011: Cut and daubed bittersweet and buckthorn in 2008. Planted native vegetation in 2008. Injected Norways maples in 2008. Pulled garlic mustard in 2009. Transplanted native plants (marsh marigold, golden ragwort, ferns) from Celery Flats in 2009. GM a
Work Area B: High Priority 

Description: The slope along the southeast side of the Chevy Chase entry trail is dense with invasive shrubs and garlic mustard.  It is adjacent to a severely eroded slope on private property.  A natural spring supplements water flow into the ditch creating an intermittent stream. Some blood root and wild geraniums exist in this area. 
Prior Management: Work completed as of September 2011: Cut and daubed bittersweet and buckthorn in 2008. Planted native vegetation in 2008. Transplanted native plants (marsh marigold, golden ragwort, ferns) from Celery Flats in 2009.
Work Area C: High Priority 

Description: This is a small marshy area where the intermittent stream enters the wetlands.  There is a collection of some native species including waterleaf, skunk cabbage, marsh marigold, and golden ragwort.  Additional plantings have occurred in this area. The area is highly visible and would benefit from more intensive management. Some invasive shrubs and vines remain. 
Prior Management: Work completed as of September 2011: Cut and daubed bittersweet and buckthorn in 2008. Pulled wintercreeper in 2008. Pulled garlic mustard in 2008 and 2009. Planted native vegetation in 2008. Injected Norways maples in 2008. Transplanted native plants (marsh marigold, golden ragwort, ferns) from Celery Flats in 2009.
************************************************************************
 Zone 10:  Upland Forest and Swamp Forest - This is a transition area that slopes from mesic upland into wetland.  It is bounded on the south and west by the main trail as it leaves the preserve and on the north by private property. A path was clear cut in 2009 to demarcate the northern boundary of the preserve and to allow for vehicular access to this area of the preserve in case of emergency. 

Work Area A: Low Priority 

Description: This area has a sparse canopy made up of black cherry, elm, and a single oak.  It has dense thickets of invasive shrubs and garlic mustard. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008 and 2010. This area was cleared in 2013??? Liga’s tree, paw paw tree’s? GM in this area annually
Work Area B: Low Priority 

Description: Dense thickets of invasive shrubs in wet soils make this a difficult area to explore and will require further evaluation. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008 and 2010.

************************************************************************
Zone 11:  Upland Forest and Swamp Forest - A narrow band of transitional forest between the main trail and wetland running from the property corner to the old Kazoo School entry trail.  It has a sparse canopy of black cherry and maple. GM annually 
Work Area A: Medium Priority 

Description: A dense concentration of bittersweet and invasive shrubs dominate the area southwest of the marsh viewing bench.  A few native trees such as black cherry rise above the overgrown understory. This is a highly visible area due to the cement bench that overlooks the wetland. Some invasives have been managed trailside including shrubs and garlic mustard. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008 and 2010. Removed invasive shrubs in 2008. Removed vegetation from area around bench in 2008. 
Work Area B: High Priority 

Description: Northeast of the marsh viewing bench is a thick patch of blackberries

surrounded by dense populations of bittersweet, buckthorn and other invasive species including winter creeper. This area was cleared of understory invasives in 2008 and the canopy was opened to sunlight as well. The area was not replanted with natives and left to see if the native seed bank would respond to the addition of sunlight. Re-growth of sassafras trees, Dame’s rocket, wintercreeper, bittersweet, and blackberry vines have returned. The area is in need of reassessment and intervention. This area could be managed intensively with cutting, pulling and/or broadcast spraying. Bird-friendly, berry bearing sizeable shrubs could be planted (3-4 feet, not whips).  It is important to maintain an area of blackberry bushes for food for wildlife. 
Prior Management: Work completed as of September 2011: Cut and daubed bittersweet, honeysuckle, privet, buckthorn, and Norway maples in 2008. Injected Norways maples in 2008. Cleared vegetation away from bench in 2008. Pulled garlic mustard in 2008, 2009, 2010.  Pulled Dame’s rocket in 2009. Planted two swamp oaks in 2010. This area is was planted in shrubs in “pods” and intended to be expanded when the shrubs “took” but they didn’t expand rapidly and native and exotic invasives. 
************************************************************************
 Zone 12:  Upland Forest and Swamp Forest - A very narrow band of transitional forest that lends itself to clearing to provide views of the marsh.  It runs from the old Kazoo School entry trail to the YMCA entry trail.  A few black cherry trees make up the canopy. This area is being held as an unmanaged control zone. 

Work Area A:  Low Priority (control plot) GM annually
Description: Very dense area of invasive shrubs and bittersweet.  Not many native species apparent. 

Prior Management: Work completed as of September 2011: Injected Norway maples in 2008.
Note: Monitor as a control plot.
Work Area B: Low Priority (control plot) 

Description: Bittersweet and invasive shrubs are common to sparse.  There is a small but dense population of the invasive Japanese spindle tree along the main trail near the YMCA entry trail. 

Prior Management: Work completed as of September 2011: Injected Norway maples in 2008.
Note: Monitor as a control plot. 2017 Northern section of 12B cleared 
 ************************************************************************
Zone 13:  Upland Forest and Swamp Forest - A band of transitional forest between the main trail and the marsh with a mixed canopy of various native trees including elm and ash.  It runs from the YMCA entry trail to the Wilshire entry trail. 
Work Area A:  High Priority 

Description: Mechanical removal of invasive understory was conducted in this entire section in the spring of 2009. Significant numbers of native plantings were installed in 2010 along with vigilant removal of re-growth of invasives. Bench was installed overlooking the water in 2009. Purple loosestrife and reed canary grass are emerging. Hackberry, black cherry, and sassafras trees create a thick canopy. 
Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2009. Cut and treated bittersweet in 2009. Spread native seeds and planted native plugs in 2009. Collected loosestrife beetles in 2010. Planted native vegetation grown in WMU’s greenhouse in 2010. Cut and treated bittersweet in 2010. Pulled and cut buckthorn, bittersweet, winged wahoo, and barberry in 2010. Pulled purple loosestrife and canary grass in 2010. Pulled buckthorn, bittersweet, sassafras, pokeweed, raspberry and dewberry in 2011. GM annually, Dewberry in 2017 
Work Area B:  Medium Priority 

Description: Some invasive understory removal has occurred. Open areas still maintain native wildflowers such as Jack-in-the-pulpit and trout lily.

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008, 2009, and 2011. Hand pulled as well as cut and treated bittersweet in 2009 and 2010. Planted native plugs in northern section in 2009. Planted native vegetation in 2010.
************************************************************************
Zone 14:  Swamp Forest, Marsh, and Shrub Carr - A wetland habitat mix of trees, shrubs and marsh with areas of dense glossy buckthorn between the main trail and open marsh. 
 Work Area A: Low Priority  

Description: An area with a dense monoculture of buckthorn.  Not much else is growing in this area. 

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008. Cut invasives and treated with Glyphosate in 2011. Burned brush piles, cut back all buckthorn. Hired land manager to recut/retreat the buckthorn.
Work Area B:  High Priority 
Description: A mosaic of open wetland and shrubs. Intensive hand removal of buckthorn occurred here in the winter of 2010-11. 
Prior Management: Work completed as of September 2011: Hand pulled, cut invasives and treated with Glyphosate in 2011. 2017 all buckthorn and other shurbs invasives cut. 
************************************************************************
Zone 15:  Swamp Forest - A large area of swamp forest dense with invasive shrubs.   

Work Area A:  Low Priority (control plot)
Description: An area of wetland with dense canopy. Leave as lowest priority as a control plot.

Prior Management: Work completed as of September 2011: None.
Note: Monitor as a control plot.
Work Area B:  Low Priority (control plot)
Description: An area of wetland with dense canopy. Leave as lowest priority as a control plot.

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008.
Note: Monitor as a control plot.
Work Area C:  Low Priority (control plot)
Description: An area of wetland with dense canopy. Leave as lowest priority as a control plot.

Prior Management: Work completed as of September 2011: Pulled garlic mustard in 2008.
Note: Monitor as a control plot.
********************************************************************************************

 Zone 16:  Marsh and Shrub Carr -Western portion of permanently saturated wetland that is predominately marsh with areas of dense shrubs. Beetles released in 2008 and 2009 to control purple loosestrife. 

Work Area A: XXXX Priority
Description: There are some areas of intermittent open water and areas of dense glossy buckthorn south of the marsh viewing bench with some native shrubs such as dogwood and elderberry. 

Prior Management: Work completed as of September 2011: None.

Work Area B: XXXX Priority
Description: Open marsh north and east of the marsh viewing bench dense with cattails and expanding populations of purple loosestrife and reed canary grass. 

Prior Management: Work completed as of September 2011: None.

 ************************************************************************
 Zone 17: Marsh and Shrub Carr - Northeastern portion of permanently saturated wetland that is predominately marsh with areas of dense shrubs, west of the opening to the main trail. 

Work Area A: XXXX Priority 
Description: Open marsh dense with cattails with expanding populations of purple loosestrife and reed canary grass.  Further evaluation is needed. 

Prior Management: Work completed as of September 2011: None.
Work Area B: XXXX Priority 

Description: A mix of open marsh of dense shrub carr made up of both native and invasive shrubs.  Further evaluation is needed. 

Prior Management: Work completed as of September 2011: None.
************************************************************************
 Zone 18:  Marsh and Shrub Carr - Southeastern portion of permanently saturated wetland that is predominately marsh with areas of dense shrub carr. 

Work Area A: XXXX Priority 

Description: Open marsh dense with cattails with expanding populations of purple loosestrife and reed canary grass.  Further evaluation is needed. 

Prior Management: Work completed as of September 2011: None.
Work Area B: XXXX Priority 

Description: A mix of open marsh of dense shrub carr made up of both native and invasive shrubs.  Further evaluation is needed.
Prior Management: Work completed as of September 2011: None.

Kleinstuck rush meadow, 2011
VI. Management Priorities

	Zone
	Existing Habitat Quality


	Env. Impact on other areas
	Education Opp
	Overall

	1A
	Medium
	Low
	Low
	Low

	1B
	Low
	Medium
	Medium
	Low

	2A
	Medium
	High
	High
	High

	2B
	Medium 
	High
	High
	High

	3A
	Medium
	High
	High
	High

	3B
	Medium 
	High
	High
	High

	4A
	Low
	High
	High
	Medium

	4B
	Low
	Low
	Medium
	Low

	4C
	Low
	Medium
	High
	Medium

	5A
	Medium
	Medium
	High
	High

	5B
	High
	High
	High
	High

	5C
	High
	Low
	Low
	High

	6A
	High
	High
	Medium
	High

	6B
	High
	Low
	Low
	High

	7A and B
	Low
	Low
	Medium
	Low

	8A and B
	Low
	Low
	Medium
	Low

	9A
	Medium
	High
	High
	High

	9B
	Medium
	Medium
	High
	High

	9C
	High
	High
	High
	High

	10A and B
	Low
	Low
	Medium
	Low

	11A
	Low
	Medium
	High
	Medium

	11B
	Low
	High
	High
	High

	12A and B
	Low
	Low
	Medium
	Low (test control)

	13A
	High
	High
	High
	High

	13B
	Medium
	Medium
	Medium
	Medium

	14A
	Low
	Low
	Low
	Low

	14B
	Medium
	Medium
	Low
	High

	15A,B,C
	Low
	Medium
	Low
	Low

	16 
	Tyler
	
	
	

	17
	Tyler
	
	
	

	18
	Tyler
	
	
	


VII. High Priority Action Plan
“Adaptive management as a restoration strategy is highly recommended, if not essential, because what happens in one phase of project work can alter what was planned for the next phase” (Clewell et al 2005).

Due to the limited resources available for the management of Kleinstuck Preserve, high priority areas will be given the most attention and resources.  If resources become available, zones of medium and low priority will be taken into consideration based on ecological restoration needs. A general “Action Plan” has been created for each high priority area. A tentative timeline for when management will occur can be found in Appendix A, page 26. The timeline includes management actions for the fall of 2011 through the fall of 2012. Because adaptive management will be the main principle guiding the restoration of Kleinstuck Preserve, future actions will be assessed based on results of first year management strategies.
Action Plan for High Priority Areas
Zone 2: Upland Forest
· Work Area A: High Priority Action Plan
· Garlic mustard control

· Addition of native species

· Treat Norway maples
· Broadcast seed with natives

· Monitor/assess success of erosion control plans

· Seed and install erosion control mats along edge of closed trail

· Monitor Japanese knotweed patch

· Install and maintain additional water bars at distal end of trail near intersection with the new trail

· Manage relationship with Kazoo School. Consider Kazoo school as managers of this area?

· Look into water diverters on top of ties, divert via an engineering cut
· Work Area B: High Priority Action Plan 

· Garlic mustard control

· Revisit sprouting invasive shrubs (pull or use herbicide) 

· Large Norway maples need additional treatment

· Monitor/assess success of erosion control plans

· Seed and install erosion control mats along edge of closed trail

· Install additional water bars at distal end of trail at intersection with loop trail

· Manage relationship with Kazoo School. Consider Kazoo school as managers of this area?
Zone 3:  Upland Forest
· Work Area A: High Priority Action Plan 

· Garlic mustard control

· Revisit sprouting invasive shrubs (pull or use herbicide)
· Large Norway maples need additional treatment

· Monitor/assess success of new Kazoo School trail access

· Install gravel/water bars/erosion control mats at new access point
· Work Area B: High Priority Action Plan 

· Garlic mustard control

· Continue invasive understory removal

· Revisit sprouting invasive shrubs (pull or use herbicide)
· Large Norway maples need additional treatment

· Consider installation of bench overlook

· Consider seeding/planting slope for bank stabilization
Zone 5:  Upland Forest

· Work Area A: High Priority Action Plan
· Move eastward with invasive shrub removal 

· Cut and daub bittersweet

· Garlic mustard control

· Consider additional canopy management, eg non-native (white) mulberry tree

· Planting near western slopes 

· Monitor/manage intersection of Y trail with Loop trail (rope off in spring?)
· Work Area B: High Priority Action Plan
· Garlic mustard control 

· Consider additional plantings/seed on bare spots, especially slopes

· Revisit sprouting invasive shrubs (pull or use herbicide)
· Consider broadcast spraying for privet and native replanting in kind
· Consider additional canopy treatment based on health of native plantings (sassafras and Virginia creeper)
· Work Area C: High Priority Action Plan
· Garlic mustard control

· Consider canopy management based on response of understory vegetation 

· Evaluate for future planting as privet is removed
Zone 6:  Upland Forest
· Work Area A: High Priority Action Plan
· Monitor for invasives
· Work Area B: High Priority Action Plan 

· Garlic mustard control
· Monitor response to Norway maple thinning, respond to invasives
Zone 9:  Upland Forest, Swamp Forest, and Marsh
· Work Area A: High Priority Action Plan 
 (To more effectively manage Work Area A, the area has been divided into three sections.)
The Seep
· Evaluate canopy to determine what is shading The Seep
· Selective canopy removal
· Manage privet, bittersweet and wintercreeper with or without chemical assistance with the understanding that the chemicals may move downstream 
· Consider collecting seeds to grow in the greenhouse and plant (sedges and other wetland wildflowers) once cleared or consider sowing seeds in the area once cleared. 

The Erosion Area
· Consider fundraising for JFNew management strategy for erosion
The Stream
· Near term (without an erosion plan) clean out and maintain culvert
· Remove invasives from stream edge (do not replant with natives until erosion is managed)

· Consider sediment trap. This would take maintenance from WMU. 

· Work Area B: High Priority Action Plan 

· Garlic mustard control
· Clear invasive woody plants 
· Work Area C: High Priority Action Plan 
· Evaluate canopy 

· Selective canopy removal

· Continue garlic mustard control

· Remove any additional invasives (shrubs and vines)

· Add wetland species of interest
Zone 11:  Upland Forest and Swamp Forest
· Work Area B: High Priority Action Plan 
· Mow the entire area in Fall of 2011
· Continue regular mowing of 11B during ensuing summers in any part of this section that has not been replanted 
· Broadcast spray small sections beginning at the bench and working east
· Plant areas that have been sprayed with a native cover crop, like Virginia wild rye or annual rye to suppress seed bank
· Plant over cover crop with berry bearing native shrubs or other native plants
· Assess and monitor success of this strategy
· Respond and adjust treatment regimen based on assessment and continue to broadcast spray and replant moving eastward through the section
· Consider aesthetics of bench/marsh view and high visibility of this area when choosing plants
Zone 13:  Upland Forest and Swamp Forest
· Work Area A: High Priority Action Plan 
· Review canopy for thinning

· Monitor and manage for invasives
· Pull dewberry- it is not amenable to herbicide

· Garlic mustard control
· Monitor/assess success of erosion control plans

· Seed and install erosion control mats along edge of closed trail

· Install additional water bars at distal end of trail at intersection with loop trail
Zone 14:  Swamp Forest, Marsh, and Shrub Carr
· Work Area B: High Priority Action Plan 
· Monitor for recovery

· Enlarge buckthorn opening in the winter, consider using mechanical means for removal

VIII.Maps


IX. Appendix A: Management Action by Season

Management Action by Season

Fall 2011

· 9A: Remove invasive vegetation and spread seed.
· Mow 11B (WMU)
· 3A: Close off second trail to Kazoo School playground. Entrance furthest east will be the official Kazoo School trail. Trail entrance will be filled with stabilized gravel and will require some erosion control such as the addition of water bars at trailhead.

· Norway canopy removal in 2A, 2B, 3A, 3B.
· Attend to erosion in all areas (especially the Chevy Chase trail.)

· Monitor erosion control measures which have already been implemented.

Winter 2011/2012

· 14B: Remove/treat buckthorn in marsh.
· 9A: Continue to remove invasive vegetation

· Greenhouse seed prep
Spring 2012
· Remove garlic mustard starting in high priority areas

· 5A: Attend to Y-path/loop juncture (improve aesthetics with native plantings.) 

· Plant natives in areas cleared in 2B.

Summer 2012
· 5A: Continue planting/landscaping
· 13, 11B, 9C 
Fall 2012

· Work on 11B
· Reassess future management strategies
Map by Nate Fuller





Skunk cabbage at Kleinstuck









