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FOREST WILDLIFE STEWARDSHIP PLAN (FWSP) DEVELOPMENT 
 
The Wildlife Biologist is the manager of the area and determines the objectives for each wildlife area. Objectives address 
the habitat needs of άSpecies of Greatest Conservation Needέ and the woodland condition of each area. Seventy-five 
percent of the total area managed by the Wildlife Bureau is woodland. Managing woodland is essential to improve the 
areas for wildlife and recreation. 
 
Management of wildlife areas is a cooperative effort by the wildlife and forestry bureaus to enhance state owned areas 
for a diversity of wildlife species. The property is walked by the biologist and forester. Stands are identified by tree 
species, tree size, topography, and management system. The biologist and forester discuss the options for each stand 
and how management of that stand will fit  into the overall management for the area. 
 
Forester recommendations are designed to manage the stand to reach the goals and objectives of the biologist. 
 
The Wildlife Biologist is the manager of the wildlife area. Foresters are assisting the Wildlife Bureau to implement 
woodland management practices. 
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Forest Wildlife Stewardship Plan for  
Loess Hills Wildlife Area 

 
MANAGER: Doug Chafa 

Wildlife Biologist 
21914 Park Loop Rd 

Onawa IA 51040 
(712)-420-2437 

 
LOCATION: Sec. 3,4,9,10,15,16,17,21,22,28 of Kennebec Township,  

Township 84 North, Range 44 West Monona County 
 

TOTAL ACRES: 2,685 acres 
 

INTRODUCTION 
In Iowa, the Department of Natural Resources (DNR) is the government agency responsible for the stewardship of 
indigenous and migratory wildlife species found in the state. Many of these species live near and in DNR Wildlife 
Management Area (WMA) forests, savannas, prairies and riparian areas. Forests are a relatively slow-changing landscape 
with some stands reaching maturity after a period of 150 years. This time span may extend through the careers of 
several wildlife managers. The longevity factor emphasizes the need for a Forest Wildlife Stewardship Plans (FWSP) in 
order to wisely manage our WMA forests. This is the άworking planέ for the Loess Hills Wildlife Area designed to aid 
professional biologists and foresters in the implementation of forest management practices. It is written with the 
understanding that these professionals have a basic understanding of forest management principles and techniques. 
Every detail has not been outlined in the plan because the plan would become too long to be of practical use. This plan is 
intended to get work accomplished on the ground. 
 
There are 3 primary factors emphasizing the need for FWSPΩs for WMAΩs: 

1. The continued succession of many forest stands past the oak stage to the shade tolerant stands of ironwood, 
bitternut hickory, hackberry, American elm, and green ash. 

2. The loss of early successional forest stands and associated wildlife species. 
3. The lack of proper management to secure mature forest stands with proper overstory and understory tree 

species for associated forest-interior wildlife species.  
 
Some wildlife species use all of the forest size classes but others have very specific needs where one or two of particular 
forest size classes are needed to survive. Although the over-all change in forest succession is relatively slow, changes in 
the early stages of forest succession occur relatively fast. For example, some populations of indigenous and migratory 
bird species, dependent on these short-lived forest size classes, are experiencing dramatic declines. In Iowa, examples of 
these declining species are the resident ruffed grouse, and the migratory game bird, the American woodcock. Nation-
wide declines of both species have been detected. Many migratory non-game birds including the gold-winged warbler, 
blue-winged warbler, black-billed cuckoo, yellow-billed cuckoo and eastern towhee are also dependent on this early 
stage of forest growth. Each of these species is showing population declines. 
 
Conversely, some species of Neotropical migratory birds are dependent upon mature, undisturbed woodlands. The 
acadian flycatcher, cerulean warbler, and the veery are some examples of bird species needing mature forests. 
Management objectives will attempt to either protect these types of sites or include needed management to secure 
these necessary habitats for the future. 
 
The DNRΩs Iowa Wildlife Action Plan, identifies all of the above species and others as species of άgreatest conservation 
needέ. (Table 1 through Table 5). Generally, the Wildlife Bureau manages state-owned forest for the greatest diversity of 
forest wildlife, huntable species (deer, turkey, squirrels, and rabbits), and esthetic value. The Forest Wildlife Stewardship 
Plan (FWSP) will prioritize the άspecies of greatest conservation need,έ and game species above wood production. The 
habitat needs of these wildlife species will be guiding factors to forest management decisions. Forest and wildlife 
inventories will be conducted on each WMA. This information along with the άFWSP Definitions and Guiding Factorsέ 
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(Appendix 3) will be used to make forest management decisions on the WMAΩs. The primary goal will be to maintain or 
increase populations of hunted wildlife species and species of greatest conservation need. 
 

DESCRIPTION OF AREA 
The 2,685 acres addressed in this plan are outlined on maps included below. The area is divided into 192 stands, labeled 
1-192 on the maps. Each stand is described in this plan with recommendations outlined for woodland, savanna, prairies 
and habitat crop management. 
 
The Loess Hills Wildlife Area is 2,685 total acres in size. With 1,375 acres of woodland or 51%, 592 acres is prairie or 22 
%, 275 acres is Savanna or 10%, 279 acres are in crop or 10 %, 67 acres of riparian or 3%, 74 acres of grass or 3%, and the 
remaining 1% or 23 acres is made up of riparian, shrubs, waterway, ponds and parking areas. The Loess Hills are a 
unique landform with depths of loess soil up to 300 feet above the Missouri River bottomlands. The area has many 
threatened and endangered species documented in the Natural Areas Inventory, found in appendix 2. 
 
The area is used extensively by hunters, trappers, fisher people, hikers, nature enthusiasts, botanists, bird watchers, and 
other low impact users of the resources. The majority of the area is rugged terrain with the far western ridge bluffs 
being very steep and overlooking over the Missouri River bottomlands where plants like yucca can be found.  
 
The woodland has a good diversity of woodland species. The major overstory species are bur oak, basswood, ash, black 
walnut, elm, hackberry, and cottonwood. Common mid-story species include ironwood, elm, hackberry, bitternut 
hickory, and mulberry. Common understory species of coralberry, gooseberry, hazelnut, choke cherry, and prickly ash. 
The area was once 85-95 % native prairies at the time of settlement. The majority of the area that was woodland at 
settlement time was logged for firewood, building homes, barns and other farm sheds, long before the state acquired 
the land. Settlers would harvest the large trees and often removing the largest, highest quality trees results in a high-
graded woodland. This left a lot of wooded acres ending up with stagnated, poor quality trees and double and triple 
stump sprouts. Throughout the area there are still some remaining very large stemmed Bur Oak trees (wolf trees) that 
were part of the landscape when settlement occurred. These trees are not of any monetary value, but priceless in terms 
of wildlife food and homes. Proper forest management will improve the species composition and health of the 
woodland. 
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Objectives and Goals 
Primary Forest Habitat Objectives: 

a. Provide habitat for a variety of forest, savanna, and shrubland wildlife species. 
b. Provide high quality hunting, trapping, and fishing recreational opportunities. 
c. Protect greatest conservation need, threatened, and endangered species. 

 
Forest Habitat Goals: 

1. Provide a variety of age, size, and density of forest types to meet the habitat need of forest dependent 
wildlife (den trees, food producing trees, nest cavities, dead snags, etc.) 

2. Prioritize habitat management that benefits game species and species of greatest conservation need above 
wood production. 

3. Encourage wildlife food trees that provide hard mast. 
4. Forest wildlife targets: white-tail deer, eastern wild turkey, red-headed woodpecker, fox squirrel, black-

billed cuckoo, northern bobwhite quail, ring-necked snake, woodhouse toad, whip-poor-will. 
 
The Loess Hills areas is such a unique natural resource ecosystem with many rare, endangered and threatened species of 
plants and animals that need diverse habitats. This Forest Wildlife Stewardship Plan strives to develop a forest 
ecosystem that has a diversity of tree age, size, and species. Developing a diverse forest and habitat area that benefits 
the widest variety of wildlife species will be a take time and patience. Wildlife species have diverse habitat 
requirements. Even on a Wildlife Management Area, what is a productive habitat for one species may be an 
unproductive habitat for another species. 
 
Income from Timber Harvests 
Harvesting is conducted to regenerate stands to desirable species and to achieve a diversity of tree sizes and species. 
Income from timber harvesting operations will be reinvested into the area to plant trees, thin young stands, work on 
invasive species eradication and convert areas to more desirable species due to the soil and aspects of the sites. 
Harvesting is a very minimal portion of this plan. The majority of work recommended is to thin young stands so that the 
oak is not shaded out by other trees, remove undesirable species to encourage natural regeneration of desirable trees, 
remove woody invasive species, burn and harvest deteriorating and insect or diseased pockets of trees, and tree 
planting. 
 
Proposed Management Systems for the Area 
The decision on what system would be used was based on the objectives for the area to maintain an oak woodland 
component where feasible, develop a diverse woodland landscape where oak is not present, protect fragile sites and 
soils, improve water quality, and increase the acres of prairie and oak savanna habitats 
 
Based on my recommendations for Loess Hills Wildlife Area, the acres under each management system are as follows - 
 

Cover Type Acres % of Total Area 

Woodland 1375 51 even aged 

Savanna 275 10 uneven aged 

Prairie 592 22 

Habitat Crop 279 10 

Grass 74 3 

Riparian 67 3 

Waterway, Pond, Parking 23 1 

Total 2685 100 

 
Objectives 
Because the Loess Hills WMA is a wildlife management area, the primary focus of the FWSP will be to provide habitat for 
a wide variety of forest, savanna, prairie, and riparian wildlife species. Unfortunately, there is no one type of forest cover 
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that can provide all of the requirements for all forest wildlife species. Different species require different (and sometimes 
quite specific) types of forest species and ages classes. Likewise, some wildlife species require an abundance of forest 
edge while others need relatively large blocks of un-fragmented forest. 
 
Funding for the acquisition and management of the Loess Hills WMA has been almost exclusively hunter generated 
monies, i.e. license fees and excise taxes on sporting equipment, REAP open spaces and grants, wildlife habitat stamp 
monies cost shared with Pittman-Robertson funds. Consequently, a primary objective for management of the area is to 
improve habitat for hunted species such as deer, turkey, squirrels, and bobwhite quail. On the other hand, the DNR 
should be obligated to consider the effects of its management actions on non-hunted species as well, particularly those 
that are threatened, endangered, or species of special concern. The wildlife bureauΩs άState Comprehensive Wildlife 
Action Planέ identifies those species it considers in άgreatest conservation needέ (refer to Appendix 1). Recognizing that 
it is difficult if not impossible to manage for all of these species at the same time and on one tract, this list will, however, 
provide an important guideline by which management strategies and decisions will be made. 
 
Management Considerations 
There are several considerations that have entered into the formulation of this FWSP for the Loess Hills WMA: 

1. The decline of many forest interior bird species such as; thrushes, warblers and other Neotropical migrants. 
Forest fragmentation and associated cowbird parasitism are considered among the factors causing declines in 
some of these species. Iowa is a state with exceptionally fragmented forests where addressing the needs of 
some of these large-block, interior nesting species is particularly difficult, if not impossible. The Loess Hills WMA, 
however, has a relatively large block (by Iowa standards) of public woodland. It is important to consider the 
habitat components of this larger landscape when making land management decisions and every attempt 
should be made to minimize fragmentation of this forest when designing and implementing silvicultural 
practices. It also has one of the largest amounts of native prairie areas as well which needs to be managed 
properly. 

2. There has been a loss of early successional forest stands and associated wildlife species throughout much of 
western Iowa. Many of the disturbance factors such as fire, grazing, and cutting have dramatically decreased 
over the past 40 years. As a result, much of the upland forest in this vicinity has progressed beyond the early 
successional stage or has been removed. While this may have been beneficial to those wildlife species requiring 
more mature forests, it has been a negative for species such as bobwhite quail, woodcock, black-billed and 
yellow-billed cuckoos, and blue-winged warblers that need the earlier successional habitat. 

3. There has been a steady decline and projected future decline in oak forest throughout Iowa caused by 
continuous succession of forest stands to the more shade tolerant species such as hackberry, green ash, elm, 
ironwood, and bitternut hickory. Oak-hickory forests are extremely important for a wide variety of wildlife 
species in Iowa. Mast from these species provides an important food resource for many mammal and bird 
species. The eventual replacement of oak forest with shade tolerant species such as hackberry, green ash, elm, 
ironwood and bitternut hickory would undoubtedly have a severe negative effect on a huge variety of hunted 
and non-hunted species. 

 
This FWSP starts with the assumption that it is very important to maintain an oak woodland component to the extent 
possible. The maintenance of oak-hickory forest on public land becomes even more important in light of likely future 
trends on privately held forest. Much of this private forest has been subdivided and sold to sportsmen and small acreage 
holders, many of whom will probably be resistant to implementing the forestry practices necessary to regenerate oak. If 
this occurs, much of the forest landscape in Iowa will eventually convert to shade tolerant species at the expense of oak. 
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EXPLANATION OF TIMBER MANAGEMENT PRACTICES 
 
Timber Stand Improvement: 
Timber stand improvement (TSI) is the removal of undesirable or low value trees. Removing these unwanted trees will 
provide more space and sunlight for desirable trees to grow. Timber stand improvement is a άweedingέ to increase the 
growth of your forest. 
 
Weed Tree Removal: 
In older timber, the undesirable species can be killed to encourage the natural reseeding of desirable species. The 
removal of the άweedέ trees allows sunlight to reach the ground so that seedlings can become established. The 
undesirable species can be killed standing by cutting flaps in the trunk and applying using glyphosate, Imazapyr, Triclopyr 
amine (Garlon 3A), Tordon RTU, Garlon, or Pathway depending on the species into the cuts. The cuts must be in a circle 
around the trunk and overlapping. The trees can also be cut off and the stumps treated with Tordon RTU or Pathway to 
prevent re-sprouting. Wet the outer rim of freshly cut stumps. The work can be done anytime except spring during 
heavy sap flow. Desirable trees such as oak, walnut or Kentucky coffee tree (KCT), that are poor formed or damaged 
should also be removed. These trees should not be treated with herbicide. The stumps will re-sprout and produce 
another tree. Cut the stumps close to the ground so that the sprout will originate near the ground level. 
 
Crop-Tree Release: 
In pole-sized stands (4-10έ dia.), potential crop trees can be selected and released. At maturity, there is room for 35-50 
trees per acre of which are considered the better quality, healthy, and desirable trees for wildlife values and production. 
Now you can select the trees you want to compose your future stand of mature trees and thin around them to give 
them more growing space. Select a crop tree every 30-35 ft. apart. These trees are typically tallied and marked with 
paint, and then the trees that touch the canopy of the crop tree are killed to allow the tree to reach maximum growth 
potential. Remove trees with crowns that are touching or overtopping the crowns of your crop trees. Crop trees can be 
selected based on criteria that meet your objectives. Normally, the crop trees will be a desirable species, show good 
form without large side limbs, and be free of major defects. Species normally favored are bur oak, black walnut, 
bitternut hickory, basswood, cherry, and Kentucky coffee tree.  
 
Thinning the understory is a practice also used in even age management. This practice involves removing trees that are 
below the main canopy to allow more sun light to get to the forest floor. Bitternut hickory, ironwood, basswood, and 
invasives, and other shade tolerant species warrant this practice if species like oak are wanted in the future. This 
practice can be conducted on savanna management stands. 
 
Walnut Pruning- 
Walnut trees that are 2-12έ in diameter can be pruned to promote veneer quality trees. You should prune during the 
dormant season. Limbs less than 1 inch in diameter are providing foliage which produces food for the tree and should be 
left. When the limbs approach 1 ½-2έ in diameter, they should be removed. Do not remove over 1/3 of the live crown in 
any one year. At least 50% of the total height of the tree should be maintained in live crown.  
 

HARVESTING 
Even Age Management 
Even age management is essential for wildlife species depending on oak/hickory forests. Even though large blocks of 
forest are needed on some Wildlife Management Areas for some wildlife species, each stage of an even age stand 
provides habitat for wildlife. For example, regenerating stands (1-10 years old) benefit the same species of birds as does 
early successional stands, bellΩs vireo, blue-winged warbler, black-billed cuckoo, yellow-billed cuckoo, Eastern towhee, 
and American woodcock. 
 
Sapling to small pole sized stands between 10 and 20 years old, may be used by black and white, Kentucky, and worm 
eating warblers. From age 20-60 years, pole to medium size trees tend to be used by canopy nesters such as scarlet 
tanagers, wood thrushes, and ground nesters such as ovenbirds and black and white warblers. 
 
Even age management involves growing a stand of trees which are close to the same age. At some point in the stands 
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life, the area is clearcut which creates the even age structure. Even age management creates excellent habitat for deer, 
turkey, and some forest birds and is essential for regeneration of oak which require full sunlight. The only way that oak 
can be maintained as a component of the forest is by practicing some form of even age management. 
 
Even age management involves clearcutting and planting, clearcutting with regeneration already established, group 
selection, or a shelterwood system to develop desirable seedlings on the ground. 
 
In most woodlands, advanced reproduction is the primary source of regeneration for most tree species. If advanced 
reproduction is not present in adequate amounts or size, some woodland management practices may be necessary to 
promote additional regeneration. Most often these practices relate to the light requirements of the desirable species. 
Often in Iowa the more shade tolerant species (ironwood, bitternut hickory, maple, basswood and invasives) will 
regenerate adequately. Less shade tolerant species such as oaks require more sunlight, and cultural practices may be 
required to provide the additional light needed to stimulate natural regeneration 
 
Clearcutting to create full sunlight is essential at some point in the stands life to successfully regenerate oak. If stands 
are not clearcut, the oak component of the forest will be lost to shade tolerant species. Clearcuts also provide additional 
early successional habitat in the early stages. The area is in the brushy stage for a very short period, normally 10-15 
years. After that time, the trees will totally shade the ground, and the area becomes a pole sized (6-10έ dia.) stand of 
trees. 
 
Fire is a tool in managing oak stands that can be used. Frequent burning of the leaf layer in the woods will kill thin 
barked species such as hackberry, ash, elm, bitternut hickory, ironwood. Fire will expose mineral soil and open up the 
ground to sunlight. These conditions favor the natural regeneration of oak. Oak seedlings will tolerate light fires. The top 
will be killed by the fire, but the deep root systems survive and re-sprout. Fire will be utilized on a limited scale to 
encourage oak regeneration in oak stands. Once a good number of oak seedlings are present (at least 200/ac), these 
stands will need to be clearcut or the young oak will die from lack of sunlight. 
 
Group Selection Management  
Group selection is similar to clearcutting, except it involves cutting small groupings of trees within a larger area. This 
technique usually results in less regeneration of species such as oak because the openings created are not large enough 
to reduce the shade effects from adjacent stands. It may be more successful with species more tolerant to shade than 
the oaks. 
 
Shelterwood: 
Shelterwood is a form of even-age management. The final harvest cut is a clearcut, but with several thinningΩs both 
commercial and pre-commercial are done prior to the final cut. The large, healthy trees are left to provide seed for 
naturally reseeding the stand, and to create partial shade to inhibit the growth of weeds and brush until the desirable 
seedlings are well established. The final cut or clearcut is normally done when there are a sufficient number of desirable 
trees that are 3-5 ft. tall. The first thinning can be a killing of the undesirable species such as ironwood, elm, bitternut 
hickory, boxelder, and hackberry. This removes the seed source for the undesirable species and opens up the ground to 
sunlight. The mature and defective trees can be harvested if additional sunlight is needed for the development of 
desirable seedlings. The harvest should be lightly done by removing the trees that are deteriorating and leaving the high-
quality trees for seed. 
 
The shelterwood system can take many years to develop a good stocking of desirable young trees (at least 200/ac). You 
may have to kill the undesirable species several times to favor the species you want. The final clearcut should not be 
made until you are satisfied with the stocking of desirable young trees. 5 years prior to shelterwood harvest we do pre-
harvest. Pre-harvest removes anything 1-10έ and treat the stumps with chemical but do not use chemical on oak or 
walnut, it is ok if they re-sprout.  
 
When I mark the shelterwood I usually try to remove 30-50% of the canopy to allow some sunlight to reach forest floor. I 
also concentrate on taking the άworst firstέ (smaller diameter trees, forked trees, gnarly stuff) and leave the behemoths 
behind for seed source. 10 years after the shelterwood harvest, if there is appropriate oak regeneration (hopefully 3-
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10,000/acre), I will clearcut harvest the stand. If throughout the 10 years of waiting on the clearcut I donΩt see enough 
regeneration I will run fire through there to knock down some of the competition coming in and or plant seedlings and 
protect with tubes and consider opening up stand for light some more before the main harvest. Shelterwood cuts will be 
used when a stand does not have adequate natural regeneration. Shelterwood harvesting is currently being used in 
many oak stands on the forest where advanced natural regeneration of oak is lacking. Shelterwood harvesting can be 
used in conjunction with prescribed burning. Pre or post-harvest treatments improve the conditions for regeneration 
before or after a harvest by removing undesirable species and/or increasing sunlight availability to oak seedlings. This 
system produces an even-aged forest.  
 
Even-aged management refers to management activities used to create a forest stand of shade intolerant species, i.e., 
trees that can only reproduce in open sunlight. The forest stand grows for a period of time until it reaches a desirable 
age or size. At this point to reproduce young trees of shade intolerant species (such as bur oak) the options become 
shelterwood or clearcut harvesting, depending on the amount of natural regeneration present. If the stand contains a 
desired amount of regeneration, a clearcut should be implemented. Lack of regeneration would necessitate a 
shelterwood harvest, weed tree eradication and/or prescribed woodland burn in order to open up the canopy and 
increase chances for natural regeneration. Once the regeneration has been established the shelterwood trees can be 
removed. Even-aged management is used to ensure that shade intolerant species such as oak will remain as a 
component of the future forest stand. 
 
Uneven Aged Management 
Uneven age management develops a stand of trees with all tree sizes represented. The stand structure is developed by 
selectively harvesting mature and defective trees, and removing unwanted small trees that are damaged or defective. 
Because uneven age stands always have large trees present, this system favors shade tolerant species that will grow in 
shade such as ironwood, bitternut hickory, maple and basswood. 
 
Uneven age management areas will provide continuous tracts of woodland with minimal disturbance. Large tracts of 
uneven age management will provide necessary habitat for neo-tropical migratory bird species such as cerulean, 
hooded, Canada, and Kentucky warblers. Selective harvesting will create small openings in the canopy, which will 
increase ground cover, and enhance stand structure. Den trees will be left to provide cavities for wildlife such as red-
headed woodpeckers (SGCN), purple martin (SGCN), American kestrel (SGCN), barn owl (SGCN), northern long-eared 
bats (SGCN), and squirrels. Timber stand improvement and selective harvesting will create woody debris on the forest 
floor for reptiles and amphibians. 
 
Uneven-age management can be implemented to manage shade tolerant species. 
 
The timber is selectively harvested to remove mature, damaged, and defective trees. Because large trees are always 
present in the timber, only species that can grow in the shade can reproduce. Bitternut hickory, hackberry, ash, elm, and 
basswood can be managed on an uneven-age system of management. Uneven-age management involves maintaining a 
good distribution of all tree sizes in your timber. It is critical that following a selective harvest, the smaller trees are 
thinned to remove the trees damaged by logging and poor formed trees. The thinning following the harvest insures that 
you have high quality trees ready to replace the older trees as they are harvested. 
 
Viewshed Management 
Viewshed areas are typically steep fragile slopes of the western edge of the Loess Hills overlooking the Missouri River 
bottomland, and areas along streams that are best left to naturally progress through succession. ViewshedΩs may be 
used to protect areas for endangered plants and animal species. Management can take place on these areas where 
desirable, but the major objective is to have very minor, if any, disturbance. Certain neotropical migrants will benefit 
from the areas designated as viewshed as well as the following nesting species: Baltimore oriole (SGCN), black-billed 
cuckoo (SGCN), wood thrush (SGCN), acadian flycatcher (SGCN), yellow-billed cuckoo (SGCN), and red-shouldered hawk 
(state endangered). 
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SUSTAINABLE FORESTRY GUIDELINES 
Sustainable forestry is managing a forest to maximize the distribution of age classes on the property, and insure there is 
a balanced distribution of tree sizes. With even age management, the acres of even age management divided by the 
rotation age is the allowable cut per year. The target rotation age for the area is 150 years. This insures that large oaks 
will always be present on the area. 
 
Even Age Management Area 
There are 885acres under even age management. By dividing 885 acres by 150 years, yields an allowable cut of 5.9 acres 
per year, or 29 acres every 5 years. 
 
Early Successional and Savanna Management 
The early successional areas will be managed on a 20-year rotation. There are 290 acres designated for early 
successional and savanna management. The allowable cut is 14 acres per year. (290 acres divided by 20 yrs.). With a 
working cycle of 7 years, approximately 98 acres could be cut every 7 years. 
 
Uneven Age, Riparian and Viewshed Management Area 
Stands can be selectively harvested every 30 years to remove mature and defective trees. There are 200 acres under 
uneven age management. The allowable harvest is 30 acres of selective harvest every 7 years. 
 

MANAGEMENT STRATEGIES 
Several management strategies will need to be used to implement the objectives of the plan within the management 
considerations mentioned above. Before implementation, the forest management activities described here will be 
reviewed internally to determine potential impacts to both state and federal threatened or endangered species. Project 
descriptions accompanied by aerial photos will be provided to the Natural Areas Inventory Program staff for T/E review 
and comment. Management activities will not be initiated until this review has been completed and all T/E 
comments/concerns have been addressed. 
 

1. Natural oak regeneration requires sunlight to give the oak seedlings a competitive edge over shade tolerant 
species. Clearcut, Group Selection and Shelterwood are the typical systems used for regenerating oak. To 
prevent any potential negative effects on interior nesting species, clear-cuts should be kept as small as possible 
Clear-cuts should be kept as small as possible (3-10 acres) while still large enough to achieve oak regeneration 
and be economically feasible. Early succession stages and mature stages of forest both tend to be more 
productive for a variety of wildlife than the intermediate crowded pole-size stage. Practices such as basal area 
thinning and crop tree release can be used to minimize the time a stand must spend in this intermediate stage. 

2. Fire and grazing disturbance can be used to extend the early succession stage of a forest stand. The mature 
stage of succession may be able to be extended significantly beyond the typical 150-year rotation age. While this 
may result in some decline in timber quality and economic return, the trade-off value for certain wildlife species 
may make it worth it. The longer rotation should tend to reduce the amount of fragmentation needed to 
regenerate the stand. The limiting factor may be how long the rotation can be extended without jeopardizing 
natural oak regeneration. Natural regeneration is preferred and planting should be avoided if natural 
reproduction is present. 

3. Some interior nesting bird species seem to select for large spreading άwolf treesέ within a given stand. When 
clear cuts and shelter-wood cuts are marked, these trees should be left standing, especially since they typically 
have little economic value. 

4. Many wildlife species require dead or dying trees to provide insects for food and cavities for nesting. When clear 
cuts and shelter-wood cuts are marked for harvest, provisions should be made to leave a number (6/ac) of cull 
trees, snags, cavity trees, and loose-barked live tree species to provide this component for the future stand. 

5. This FWSP should be updated regularly as more information becomes available on wildlife use and on the 
efficacy of various silvicultural/management procedures. If funding is available, wildlife surveys should be done 
to determine species use to help evaluate success of management decisions. 

 
Early Successional and Savanna Management 
Many bird species such as bobwhite quail, American woodcock, blue-winged warbler, black-billed cuckoo, yellow-billed 
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cuckoo, and eastern towhee are dependent on the early successional stages of woody growth. The high stem density of 
both trees and shrubs provides suitable nesting habitat and protection from predators. 
 
The majority of early succession management prescribed in this plan is on the woodland edges. This work will άfeatherέ 
the edges and make a gradual transition from the field edges to the larger trees. Feathering and softening the edges may 
lessen nest parasitism of interior forest bird species by brown-headed cowbirds. The early succession management 
areas will be managed on a 15-20-year rotation. The timing of cutting the stands will be staggered to create areas with 
high stem density that are 0-5 years old, 5-10 years old, 10-15 years old, and 15-20 years old.  
 
Even Age Management 
Even age management involves growing a stand of trees which are close to the same age. At some point in a standΩs life, 
the area is clear cut which results in the even age structure. This type of management creates excellent habitat for deer, 
turkey, squirrels and other hunted and non-hunted wildlife species. It is essential for regeneration of oak, which requires 
full sunlight. The only way that oak can be maintained as a component of the forest over the long run is by practicing 
some form of even age management 
 
Each stage or age class of an even age stand provides habitat for a suite of wildlife species. For example, regenerating 
stands (1-10 years old) benefit the same species as do early succession stands, i.e. blue-winged warblers, black-billed 
cuckoo, yellow-billed cuckoo, eastern towhee, as well as bobwhite quail and American woodcock. 
 
Sapling to small pole size stands between 10-20 years old may be used by black and white, Kentucky, and worm-eating 
warblers. Pole size to medium size trees (20-60 years) tend to be used by canopy nesters such as scarlet tanagers, wood 
thrushes, and ground nesters such as ovenbirds and black and white warblers. 
 
Mature stands of 60-125+ years of age are used by birds such as the wood thrush, Acadian flycatcher, ovenbird, worm 
eating warbler, and scarlet tanager. 
 
As woodland stands age, they constantly lose trees to shading, insects, disease, etc. The dead and dying trees provide 
habitat for cavity nesters such as woodpeckers, nuthatches, titmice, and creepers.  
 
Thus, even age management has the potential to provide a large variety of age classes that can meet the needs of a 
variety of wildlife species. 
 
While there are many methods to open a stand to sunlight, clear cutting and shelter wood harvesting are the most 
common. Clear cutting is a practice that opens the stand all at once. Regeneration via clear cutting requires there be 
sufficient oak seedlings or advanced regeneration present. Minus these seedlings, planting may be necessary following 
clear cutting. 
 
Shelter wood harvests are one way of encouraging seedling production prior to a clear cut. Shelter wood harvests 
include several thinnings done prior to the final clear cut. If the shelter wood is done correctly, the trees left after the 
thinnings will provide seed and the forest will be open enough to allow sunlight to reach the forest floor. The trees left 
will also help provide shade that limits the growth of undesirable or invasive plant species. This method can take many 
years to create the next oak stand and may need mechanical or fire disturbance to keep out undesirable species. After 
sufficient seedling or advanced regeneration is present, the stand needs to have the overstory removed to successfully 
regenerate the oak stand. 
 
Fire is an effective and inexpensive tool that has a long history of use and continues to be studied in managing oak 
stands. Occasional burning of the leaf layer in the woods will kill or damage thin barked species such as hackberry, 
ironwood, elm, ash, bitternut hickory, and basswood. Fire will expose mineral soil and open up the ground to sunlight. 
These conditions favor the natural regeneration of oak. Depending on the extent of root system development, some oak 
seedlings will tolerate fire better than others, but as a whole, oaks tolerate fire better than other tree species. The top of 
an oak seedling often will die back following fire, but the roots will send up new growth soon thereafter. 
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WOODLAND PRESCRIPTION WORK PLANS 
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Stand 1: 61.8 acre 
Site Description: 
This stand faces northeast and is at the edge of crop field. 
 
Woodland Description 
The overstory is composed primarily of pole to small sawtimber size bur oak, with occasional large wolf mast trees. It 
also comprises of elm, hackberry, bitternut hickory, ash, in the overstory. Regeneration is mostly elm, hackberry and 
bitternut hickory.  
 
Management Recommendations: 
Weed tree removal and crop tree release (CTR) along with a prescribed burn to help encourage oak regeneration. The 
weeding and ctr would act as a first phase of a shelterwood harvest system, with the overstory removed 12-15 years 
from when the first work is done, while leaving the wolf trees for mast and wildlife needs. This would be a good area to 
burn to establish a quality bur oak woodland. The area should be burned several times, in order to have undesirable 
species killed in the understory. Years later when oak regeneration is mature enough and a harvest has been done, a 
periodic prescribed burn should be put in place to help control undesirables without hurting the overstory stems.  
 

Stand 2: 92.3 acres 
Site Description: 
South and east facing slope on the east boundary of the property. 
 
Woodland Description: 
The overstory is composed of pole-small sawlog bur oak, Kentucky coffee tree, hackberry, elm and ash and scattered 
larger trees. Understory is mostly elm, bitternut hickory and ironwood.  
 
Management Recommendations: 
A shelterwood system of management to encourage the development of advanced oak regeneration is recommended. 
Overmature and lower quality trees in the overstory would be harvested and undesirable trees in the understory would 
be killed and treated with herbicide to prevent sprouting. A burn would be desirable after stems have been deteriorated 
enough to burn. This should allow adequate sunlight to the forest floor to enhance natural regeneration and 
development of oak in the understory. In 10-15 years the overstory in areas with good oak regeneration would have the 
overstory removed to provide full sunlight to the young oak, which can persist in partial shade for a short period but 
which need full sunlight for optimum growth and survival. 
 

Stand 3: 78.4 acres 
Site Description: 
This area is northeast facing hillside to a valley. 
 
Woodland Description: 
It is a second-generation multi-stem bur oak stand with a mature draw of bottomland hardwoods with pockets of 
walnut. There are also scattered bur oak mast trees and some pockets of early successional elm stands. Sizes range from 
pole to large sawlog. The overstory consists primarily of pole sized to small sawlog bur oak and walnut, with the 
remaining overstory consisting of bitternut hickory, elm, hackberry and basswood and a few scattered cottonwoods and 
Kentucky coffee tree, green ash. There are some pockets of nice walnut, some declining oaks and nicely scattered wolf 
trees throughout the area. Mid-story is primarily elm, bitternut hickory, ash, and ironwood, with very dense (up to 
12,000 stems/acre) 1-4έ diameters and up to 8έ diameter in some places ironwood, and bitternut hickory poles. 
Understory species are loaded with dense Ironwood (up to 10,000 seedlings per acre), Bitternut Hickory, Prickly Ash, 
Dogwood, Gooseberry, Raspberry, and sedges.  
 
Management Recommendations: 
Work towards getting good oak and walnut regeneration established in the stand for the future is the main objective. 
This would be done by weeding out the shade tolerant bitternut hickory and ironwood out of the stand, to allow sunlight 
to the forest floor to allow oak and walnut to regenerate. It would be done as a crop tree release (CTR). Crop trees will 
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be desirable species with good form and lack of significant defect. Trees with crowns that are touching or overtopping 
the crown of the crop trees will be killed by felling or double girdling and chemical control. Species normally selected as 
crop trees are walnut, bur oak, elm, Kentucky coffee tree, or ash. Species diversity is encouraged in selecting crop trees. 
Selective harvest of some of the most mature trees could be beneficial after regeneration is established. Lots of 
potential for managing for den trees (cull and declining trees), might also consider type converting some of these areas 
or possibly taking advantage of some of the openings for shrub plantings or diversity planting some more species of oak 
for a more diverse food source. Removal of the mid-story and understory ironwood and bitternut hickory would help 
promote oak regeneration and understory development. Continue to utilize fire to discourage ironwood and hackberry 
regeneration on fall burns on a 3-7-year rotation as this stand has a great leaf litter to carry fire. Leave snags for wildlife 
use, identify declining oak patches and treat them as group openings for re-planting or for natural regeneration. One 
area is heavy in sawlog walnuts and walnut poles and could be harvested to pay for some of the timber stand 
improvement (TSI) work in the area. 
 

 
Fall oak savanna prescribed fire. 
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Stand 16: 10.4 acres 
Site Description: 
This stand is on a ridge and side slopes along west boundary on the north end of the area. 
 
Woodland Description: 
The overstory is composed primarily of small sawlog size bur oak, red oak, and hickory with elm, hickory, basswood, and 
ironwood understory and very little desirable regeneration. 
 
Management Recommendations: 
A shelterwood system of management to encourage the development of advanced oak regeneration is recommended. 
Overmature and lower quality trees in the overstory would be harvested and undesirable trees in the understory would 
be killed and treated with herbicide to prevent sprouting. This should allow adequate sunlight to the forest floor to 
enhance natural regeneration and development of oak in the understory. In 5-7-years the overstory in areas with good 
oak regeneration would be clearcut to provide full sunlight to the young oak, which can persist in partial shade for a 
short period but which need full sunlight for optimum growth and survival. 
 

 
Natural regeneration. 
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