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Purpose

The purpose for developing a management plan for the State Forests is to ensure that these lands are
sustained for future generations and that the mission and core functions for the DNR Conservation
and Recreation Division and The Bureau of Forestry are reflected in the management of these lands.
Furthermore, this plan serves as a record of public input and desired uses for these lands. This plan
reflects the management intentions for the next twenty years based on current knowledge of land
capability, inventory data, sound forestry practices, land stewardship, and public demands. This
plan will be a working document, and will be revised as needed to address the challenge of
managing a forest resource that is constantly changing.

The mission and core functions of the DNR are as follows:
lowa DNR Mission:

To conserve and enhance our natural resources in cooperation with individuals and organizations.
To improve the quality of life in lowa and ensure a legacy for future generations.

lowa DNR Vision:
Leading lowans in caring for our natural resources
Core Functions of the lowa DNR:

Conservation, Protection, & Stewardship — Protect, manage, and ensure the lands through the
effective use of policies and procedures. Provide sustainable, responsible recreational opportunities
where possible. Increase awareness and understanding of natural resources values and needs.
Provide all vital infrastructure needs necessary to administer and support agency operations to
achieve results for lowans.

Bureau of Forestry Mission:

To help lowans value, protect, expand and enjoy our trees, forests, savannas and prairies and the
amenities they provide.

This plan will achieve forest and prairie management goals on the state forest to help accomplish
our mission. In the planning process we have developed goals and objectives that will move the
forest resource to a desired future condition. This plan ensures a system of orderly management and
development of the state forest which reflects the current science regarding harvesting, forest stand
improvement, and reforestation. The following management goals and objectives lay a foundation
for the implementation of sound forestry management practices. An area forester is responsible for
administration and management of the area.
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Management Goals

Sustainability - Manage for healthy, sustainable forests, savannas and prairies. Maintain and
improve the diversity of plant species and communities on the state forests.
e Improve forest age diversity through the harvest and regeneration of over-mature forest
stands
e Use forest stand improvement to enhance species diversity.
e Manage native prairies and savannahs using fire management to promote plant diversity and
control unwanted woody plants and invasive species.
e Increase the quality, quantity, and connectivity of public forestlands in lowa.

Utilization — Ensure a sustainable flow of wood products for public benefit while promoting forest
vigor by applying proper forest management techniques.

e Intensify forest management practices to utilize and regenerate over-mature and declining
forest stands.

e Use forest stand improvement to enhance tree growth rates and vigor.
e Reduce non-forest acreage through natural succession and tree planting.

Demonstration and Research - Create and maintain forest management demonstration areas and
research areas to increase the public awareness of the value and role of forests in lowa and provide
educational opportunities for students, organizations and others.
e Establish and maintain forest research plots.
e Establish forest demonstration areas, host field days, and provide outdoor classrooms to
increase awareness and understanding of forest and prairie management.
e Seek partnerships with supporting private organizations, non-profit groups, and educational
institutions to promote forestry education and awareness.

Wildlife - Maintain or improve natural wildlife habitat for game and non-game species. Protect
known endangered and threatened species, as well as species of concern and their habitats.
e Use forest stand improvement and other practices to improve mast production for wildlife
species.
e Maintain prairie and grassland habitats, increase contiguous forest cover, and create forest
edge where appropriate to promote habitat diversity.
e ldentify, study, and preserve unique habitats and T & E species.

Recreation — Create and enhance primitive, low-impact recreational opportunities.
e Maintain primitive trail and camping facilities where appropriate.
e Promote hunting, fishing and other game management activities.
e Promote other primitive activities such as backpacking and bird-watching.

Water quality — Enhance water quality by protecting watersheds and preventing soil loss by
erosion.
e Prevent soil erosion by employing good conservation practices
e Protect and enhance streams and waterways adjacent to agricultural land by establishing
riparian buffers.
e Use “Best Management Practices (BMP’s)” in all forest management operations.
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Management Objectives

Conduct over 1000 acres/ of forest stand improvement over twenty years concentrating the efforts
on the high quality north facing aspects, and other stands showing high productivity potential.

Work on restoration efforts of 500 acres of savanna management improvement work using
prescribed fire and other management control measures and attempts.

Continue to acquire additional acres of land

Prescribed burn 1000 — 3000 acres per year throughout the different land cover types: grass, prairie,
savanna, woodland, and forest.

Create demonstration sites to show vegetation improvement work sites (i.e.: tree plantings,
silvicultural techniques, prairie and savanna mgmt. and research).

Identify locations for short hiking, nature trails, and overlook areas and work on signing the hiking
trails throughout the forest

Harvest 24 of forest stands on good soil sites that are deteriorated, and regenerate with quality oak
and walnut species to create new quality stands of forest.

Have a mosaic of the different forest management classes spread throughout each of the units.

Inventory and monitor the progression of land management activities on the state forest areas for
contiguous habitats.

Update and improve GIS coverage of the forest and add new acquisitions.

Dredge the Jones Creek Pond to make it a more viable fishery now that the upstream improvements
have been completed.

Host a 25" year Anniversary Celebration in Sepetember of 2010, celebrating the beginning of the
Loess Hills State Forest.

Create and develop an Adopt a Prairie Program.
Host a Forestry Field Day each year to increase public awareness and forestry education

Continue to partner with other organizations and departments to help educate the public and
increase awareness of the value and role of forests, savannas and prairies in lowa.

Continue to partner and work with DNR Parks and Recreation, Fisheries, Law Enforcement, and
Wildlife to help manage recreation facilities and structures.
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History and Overview

Historical Account

The area was characterized by a slowing economy with declining school enrollment and loss of
services. A hope for the state forest was a revitalization of surrounding communities. Early on,
there was indication that this was indeed happening. The area that is encompassed by the state
forest has been settled and developed over the years by landowners who farmed small plots of
agriculture ground in earlier days to larger fields in most recent, and livestock grazing. The farmers
in the area worked hard to scrape together a livelihood. Ownerships ranged from 10 acre woodlots
to 1000 acre farms and handed from one generation to another.

Interest in a Loess Hills State Forest had been expressed for some time prior to its being
recommended in the lowa Conservation Commission’s 1985 Forest Resources Plan. When the
State Lottery became a reality, acquisition of the forest became possible. The first lands were
acquired in June 1986 with the purchase of the Bothwell and Hrabik properties.

Prior to the start of acquisition the area was a mixture of private ownerships. Mid America Council
of the Boy Scouts of America is one of the largest land holders in the area with 1,834 acres. The
sizes of acquisitions have varied ranging from 3 to 1,037 acres.

The first acquisition was purchased in 1986 using Land and Water Conservation Fund (LAWCON)
and Lottery funds. Since REAP funds became available in 1987, approximately $400,000 of the
annual land acquisition account for IDNR has been earmarked for the forest. Land is acquired only
from willing sellers. An average of 1,000 acres has been purchased each year from 1987 through
1994. The largest acquisition was the Rice property in the Preparation Canyon Unit of 1037 acres,
purchased May 1993. Refer to the appendix for the record of purchases.

In September 1989, the city of Pisgah donated a 3 acre lot to be used as the site of the forest
headquarters. A combination office/equipment storage building was completed in July, 1993, at
which time Governor Branstad, other officials and local citizens held an open house to observe
completion of the building. In October 1999, a visitor center was completed. Located on the
southwest corner of the Pisgah lot, it holds the area manager's office, a meeting room and space for
exhibits about the Loess Hills. Governor Vilsack was here to observe the completion of the Visitor
Center and planted a couple of Landscape trees in the yard.

The forest is named after the geological formations found in western lowa and a few other deep
deposits around such as in China. The Loess Hills are a very unique formation. The fact of their
existence and the fact that they have become vegetated in recent years with pioneer plant species
played an important role in decisions to develop a state forest in this area.

Three of the Units were named for the towns in the nearby vicinity; Mondamin, Pisgah and Little
Sioux. The Preparation Canyon Unit was named after the small settlement of Mormon travelers

that split off of the main Mormon migration. The Gifford Unit, located near Council Bluffs, is a

forty acre tract of timber which was given to the state by the late Dr. Gifford. The Gifford unit is
managed as a part of L.H.S.F.
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Landscape

The loess hills region runs 210 miles from northern lowa to northern Missouri. It ranges in width
from 1 mile to 7 miles wide and contains about 640,000 acres with depths of 50-250 feet deep. To
the west of the hills where the state forest is located reside the Missouri river bottoms, a very flat
area. To the east of the forest areas are rolling hills with less steepness and deposits of loess.

Changes to the Landscape

Human alterations to the Loess Hills landscape were at first small in scale; horse hooves formed
trails “where passage was easiest; through lowlands or along the western edge of the bluffs” (Mutel
1989hb). Then more dramatic changes occurred: settlers built dams for water power; carved the
bluffs to construct caves for storage, kilns, and stables; quarried limestone, sand, gravel, shale and
construction fill; leveled bluffs to make way for cities; constructed roads and railroads; and farmed
the prairies. Settlers reshaped the valleys as well, straightening the meandering Missouri river and
its tributaries into channels to hasten drainage and constructing dams to control flow and dikes to
prevent floods. Some impacts were inadvertent: plowing slopes for cropland accelerated erosion;
grazing large herds of cattle degraded the prairies, also exacerbating erosion; and baring soil for
construction or recreational purposes. Exposing the soil to water destabilized the loess, often
rendering it unable to support its own weight. Farmers cut native woodlands for construction and
fuel, and replaced them with exotic species. They simultaneously suppressed wildfires, which
allowed woody species to commence massive invasion of the prairie grassland. River
channelization and drainage projects destroyed formerly abundant marshlands. Settlers altered
native habitats and hunted many large mammals to local extinction. The Loess Hills had been
transformed. There are up to 12 landscape areas in the Loess Hills landform region that may meet
the criteria for National Natural Landmark designation.

Topography

The Loess Hills are a distinctive topographic region encompassing over 640,000 acres and
extending for nearly 210 miles in a narrow band adjacent to the Missouri River valley. Although
loess is a widespread geologic deposit, its development in western lowa is of such magnitude,
accumulating to depths of 200 feet in some places, that it dominates the landscape. The terrain is
characterized by distinctive shapes: steep, narrow ridge crests, peaks, and saddles; numerous steep
side slopes and branching spurs; and precipitous bluffs, some with sheer, nearly vertical faces rising
from the adjoining Missouri River floodplain. These deposits form an extensive landscape of
unique hill forms that is unparalleled in the United States and rare around the world. The Loess
Hills” intricately sculptured loess deposits have been described as “the best example of loess
topography not only in the Central Lowlands, but in the United States.” (NPS 1985). This striking
landform is an outstanding example of a landscape formed by two fundamental geological
processes: wind and erosion.
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Cultural History

The human story of the Loess Hills western lowa is integrally related to the tale of the landform
region’s prehistoric and historic occupants over the last 12,000 to 13,000 years. American Indians
have lived in, hunted in, farmed in, and traveled throughout the landform region for thousands of
years. In the historic period, the Loess Hills was home to tribes that were indigenous to the region,
such as the loway (lowa) and Otos; they were also home to the displaced Pottawatomis. French fur
traders and missionaries discovered the Loess Hills in the early 1700s. Several historically
important routes crossed through and paralleled the Loess Hills, including the paths taken by Lewis
and Clark in 1804 and the Mormons from 1860-1869. A ‘track’ of the Underground Railroad led
slaves from Kansas to freedom by way of the Loess Hills of Fremont County. Determined farmers
employed whatever technology was available to raise crops on the steep hillsides. This human story
is woven into the fabric of the Loess Hills.

Geology

The Loess Hills State Forest is located in the Loess Hills Landform Region which defines a narrow
belt of thick windblown silt (loess) deposits along the western margin of the state. The landscape
has a corrugated appearance which is defined by steep narrow ridges, branching side spurs and
dense drainages. The primary source of the loess is the Missouri River valley and other major river
valleys which served as melt water channels for numerous Pleistocene glaciations. Each winter
season, the quantity of melt water was reduced considerably and large areas of flood-deposited
sediments were left exposed to the wind. Silt, clay and fine sand were lifted by the wind into great
clouds and carried to the east. As the dust clouds encountered the slopes of the east valley wall they
slowed and dropped their silt loads.

The Loess Hills are composed of three major geologic units. From oldest to youngest, the layers are
known as the Loveland Loess (140,000 to 160,000 years old), the Pisgah Loess (28,000 to 35,000
years old), and the Peoria Loess (12,500 to 30,000 years old). Most of the landform region consists
of large continuous tracts of deep silt deposited by the wind 30,000 to 12,000 years ago, and
sculpted into distinctive terrain during the last 12,000 years. The loess mantles an eroded Pre-
Illinoisan glacial till surface. Early geologists believed there were only two episodes of glaciations
in lowa: the Kansan and Nebraskan. Later regional studies determined that at least seven episodes
of glaciations have occurred during the last several million years. The terms Kansan and Nebraskan
were abandoned and replaced with the more inclusive term, Pre-lllinoisan. The underlying bedrock
of Harrison and Monona Counties is composed primarily of Pennsylvanian limestone.

The Loess Hills are an outstanding example of two basic geologic processes, the strong influence of
wind deposition and the erosion action on the landscape. These processes contribute to potential
environmental hazards of slope failure and collapse. In addition, the association of the loess, the
topography and the vegetation combine for a classic display of the interdependence between
geology and ecology. In this high relief area the terrain supports a mosaic of unique ecological
niches. These natural features in the area are the Loess Hills themselves. Loess is a common
geologic material and is thinly spread over much of the country’s agricultural midsection. More
significant accumulations of this windblown silt are known especially from eastern Washington
state, southeastern Nebraska, the central and southern Mississippi Valley, as well as the Midwest. It
is, however, the large contiguous tracts of unusually thick loess sculpted into a distinctive
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topography with a significant geologic record that sets the Loess Hills of western lowa apart from
the other areas.

Soils

The soils of the Loess Hills State Forest were formed in loess, alluvium, and glacial till; most soil
series formed in a loess parent material. Mighty winds picked up the dust, or loess, left by glaciers
and deposited it in great rolling drifts. Then it was water’s turn to begin carving. For 12,000 years
or more, erosion has shaped the Loess Hills into rare and beautiful landforms. The hills are still
changing and reacting to natural and human forces. Loess is yellowish-brown, wind -deposited
material consisting largely of silt particles. This specific soil forming factor is what gives lowa's
Western Loess Hills their name as well as their peculiar form. The steep bluffs, comprised solely of
loess soil, rise to between 150 and 250 feet above the Missouri River bottom land. The native
vegetation of these soils was almost exclusively prairie grasses, with some timber along streams,
north facing slopes and drainage ways.

The steep, ridged topography, combined with the special physical properties of loess, create some
problems in the Loess Hills. The angles of the slopes often range from 50 to 75 degrees; this is due
to the geo-technical or engineering properties of the soil. The loess, composed primarily of coarse
silt particles, has very low shear strength when water-saturated, so that often it cannot bear its own
weight. Loess particles are uniform in size and smooth-sided, but angular. They stick together
when dry and form stable bluffs. When wet, loess particles become slippery and slump away. Cat
steps are long narrow ledges that look like wide stairs going up a steep hillside. They can follow
the contour of a hill for hundreds of feet. Ridges are the narrow crests along the tops of steep-sided
hills connect, ridges can branch into networks. Short ridges in these systems are called side spurs.
However, when relatively dry, the loess develops a greater apparent cohesion; this allows the loess
to maintain the spectacularly bold bluffs and ridges-forms along the Missouri River valley. These
special soil properties impose some serious limitations on any development involving roads and
buildings.

Loess is easily eroded by running water and high impact uses. This factor, combined with its
collapsibility, contributes to another major problem: soil erosion and resultant gullys. Some of the
highest soil erosion rates in the nation, averaging about 40 tons per acre per year, have been
documented in this region. The resulting high sediment loads in local streams necessitates continual
maintenance of drainage ditches and stream channels and results in detrimental conditions for many
aquatic species.

The Loess Hills State Forest is made up of six general soil associations that are located in Harrison
County and five general soil associations that are in Monona County. The Nine different soil
associations of the two counties are the Sarpy-Albaton-Carr, Albaton-Haynie-Onawa, Luton-Keg,
Kennebec-McPaul-Nodaway, Hamburg-lda-Monona, Monona-lda-Napier, Luton-Salix-Blencoe-
McPual, Kennebec-Zook-Mcpaul, and the Hamburg-lda-Castana-Napier. Soil appendix C contains
information about the soils found on the forest. Soil information is available in farm plans covering
the various units of the forest. Each of the farms that have been purchased and are managed by the
state forest has conservation plans prepared by the NRCS. They present soil information, best crop
or non-crop activities which are allowed or not allowed and can enhance the goals of the forest on a
long-term basis.
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Climate

The climate in the Loess Hills is of the continental type, characterized by wide variations and rapid
changes in temperature. Snow cover of nearly an inch is common for about 47 days per winter.
The average depth of snow through the winter months is approximately six inches. Winter
conditions are, however, often mild with temperatures ranging from 20 to 25 degrees Fahrenheit,
with occasional sub-zero temperatures.

During the spring, annual average temperatures range from 45 to 75 degrees Fahrenheit. The
average monthly rainfall during the spring reaches nearly 4.6 inches. The extent of precipitation is
enough to cause erosion in the loess as well as damage to facilities. The last spring freeze usually
occurs about May 1, and the first fall freeze occurs about September 6. The growing season is
about 160 days. Summer temperatures average between 71 and 86 degrees Fahrenheit with some
high temperature extremes above 100 degrees Fahrenheit. These high temperatures restrict plant
growth to drought resistant species along ridges and south facing slopes. The average total
precipitation for the entire year is nearly 31 inches of rain or snow.

The Loess Hills boast some desert-like habitats for two reasons: loess itself doesn’t absorb water.
Rain runs off the hills or soaks through rapidly, leaving the loess particles high and dry. The
already arid hilltops and southwest-facing slopes are directly exposed to the hot midday sun and are
constantly swept by summer winds. As a result, unusual mixtures of drought-loving plants and
animals have found a home in the hills. Some of these species are typical of arid regions in the
West, but are rare in lowa.

Archeological Sites

There are many Native American artifacts that have been recorded by the state archeologist office
over the years. To prevent further vandalism of these sites, the locations are not identified or
marked on the forest. The State archeologist office has the records that contains the information
about each site and maps showing the location of the sites. Every attempt has and will continue to
be made to prevent disturbance of these artifact sites. Therefore recreational opportunities need to
be very low- impact to reduce soil disturbance and further protect the archeological resources.
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Land Acquisition Priorities

The Loess Hills State Forest contains large acreages of woodlands, savanna and prairies, and
provides excellent numbers of wildlife species (deer, turkeys, quail, songbirds, ) It lies within an
easy drive of Omaha, Nebraska and Sioux City, lowa, and attracts heavy public use. The existing
areas of the state forest property are already heavily hunted for deer, turkeys, quail and pheasants
and also used a lot by bird watchers, prairie enthusiasts and hikers.

Land expansion would allow for new lands to join previous purchased lands and create larger
contiguous tracts of public ownership for the multiple uses that take place on the state forest. It will
also allow us to do more management operations including forest, savanna, and prairies
management (i.e.: prescribed burns, TSI, understory plantings, restoration seed plantings of prairies
and forbs).

There are many species of state and federal listed threatened and endangered plant, reptile, birds and
amphibian animal species found throughout the state forest acquisition properties. There are high
populations of game wildlife found throughout the areas of acquisitions and should give the
department some good opportunities for special zone hunts.

Land acquisition will help square up boundaries and bring boundaries out to public access roads.
These areas will allow us to protect the waterways and will allow us to put permanent vegetation
cover on some of the highly erodible agricultural lands, which will in turn produce better non-game
and game wildlife habitats. This will allow us to create larger contiguous blocks of prairie, savanna,
and oak woodlands and high quality forests for lowans to enjoy.

Much of the forest is under consideration by the Loess Hills Audubon Society as a Bird
conservation Area. We have been doing ongoing bird surveys over the last several years. These
areas being considered, are a part of the National Natural Landmarks, and are a part of the Twelve
Special Landscape Areas identified by the lowa Conservation Commission in the 1950’s and also
re-identified by the National Park Service Study done in 2000.

The Loess Hills State Forests has used REAP open spaces funds, USFS Legacy funds, Turkey
Federation monies, lowa Natural Heritage Foundation, Loess Hills Alliance funds, The Nature
Conservancy, Loess Hills Audubon Society, and Scenic Byway funds to help assist in acquiring
lands for the state forest properties.

Lands under consideration for acquisition pass the primary criteria of the new lowa DNR land
acquisition policy; and further qualify under the attributes of scenic or unique landscapes, fish and
wildlife habitat, threatened or endangered species habitats, water quality enhancements, land cover,
and recreational opportunities. In addition, lands must also help the department to achieve its
mission to conserve and enhance our natural resources in cooperation with individuals and
organizations to improve the quality of life in lowa and ensure a legacy for future generations.
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Recent Changes and Trends in Forest Composition

For over a century, lowa’s Loess Hills have attracted botanists who have studied the unusual
assemblage of plants found in this area. Approximately 700 species of vascular plants (over a third
of lowa’s flora) have been identified in the Loess Hills. The high diversity of both species and
ecological communities is explained by the varied micro-sites created by the dissected terrain. The
regional climate, on the whole, is mid-continental with extreme temperature variations exemplified
by cold winters and hot summers. However, in this landscape with its diverse exposures, one can
climb within a few hundred feet from moist valley woodlands onto sun-scorched, dry ridge tops
sparsely vegetated with drought tolerant grasses and forbs.

Until the 1850s, fire-dependent native prairies dominated the Loess Hills, as was true of most of the
Western Central Lowlands. Eastern deciduous forest species flourished only in moist sites along
creeks and at the base of sheltered slopes. A dynamic border separated the two major types of
ecosystems, with frequent wildfires favoring the sweeping expanses of prairie grassland. The post-
settlement exclusion of wildfire has allowed woodlands to expand into many areas previously
covered by prairie. However, prairies still over broad expanses of the driest, harshest Loess Hills
sites: the westernmost bluffs and sun and wind exposed ridge tops with their adjacent south and
west facing slopes. Protected from intensive agricultural use by rugged topography, many of these
prairies have retained much of their original integrity and diversity and remain relatively large.
Indeed, Loess Hills prairies in lowa in 1980 comprised a minimum of 22,250 acres (three-percent of
the landform region), over half of the remaining prairies in the state that was once the heart of the
tall-grass prairie (Selby 2000; Appendix G species list of plants).

The expanses of native prairies and forests that today dominate the Loess Hills constitute a highly
diverse mixture of eastern and western plant and animal species, many of which reach the edge of
their distributional range. At this significant biological crossroad, eastern deciduous forest species
at or near the edge of their range interlace with dry prairies that are fostered by the harsh, extremely
dry environment (produced by wind, sun, and well drained soils) and include a rich mixture of
plants and animals typically found much further to the west. A total of 96 Loess Hill's species are
of interest because they are either western species at or near the eastern edge of their range, eastern
species at or near the western edge of their range, or are listed by the State of lowa as endangered,
threatened, or special concern species. The 39 state-listed species constitute one of the largest
concentrations of rare species in the state. While 11 of the listed species have woodland affinities,
25 are prairie species, a dominance that reflects the relatively large amount of prairie habitat
remaining in the Loess Hills (Appendix G). The continued woodland expansion of remaining
prairies poses a major treat to many of these regionally rare species. While seven federally listed
species occur in one or more of the seven counties that the landform is located in, there are no
known occurrences within the upland areas of the Loess hills (Howell, personal communication).

Most scientific interest has been focused on the prairies that house a variety of rare western plants
and animals at the eastern terminus of their distributional range. These dry prairies are dominated
by little bluestem and side-oats grama, joined on the westernmost bluffs by plains muhly. Great
Plains forbs such as skeletonweed, soapweed, and scarlet gaura lend a distinctive element to mid-
grass communities. These plant communities, like all prairies, evolved in the presence of wildlife,
which stimulates the vigor and health of these fire-adapted ecosystems. The plant communities are
matched by western animals such as the Great Plains skink, prairie rattlesnake, and plains pocket
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mouse, which join more ubiquitous species such as the badger to form a grassland fauna of small,
secretive animals. Western species are most diverse toward the north, where the prairies are the
largest. These mid-grass prairies, with their western forbs, are unique in lowa. They probably
resemble the mixed grass prairies 70 miles or more to the west more than the other dry prairies in
the region, or the tallgrass prairies that are the norm for this longitude (for a listing of species
scientific names, see Appendix B).

Renewed awareness of the landform region’s significance shifted attention toward the identification
of areas worthy of preservation, and led to the identification of the Loess Hills in 1998 as one of
The Nature Conservancy’s national priorities. The Conservancy’s studies of the central tallgrass
ecoregion have revealed that the Loess Hills contain the best examples in the world of three natural
community types: Eastern Great Plains Big Bluestem Loess Prairie, Loess Hills Little Bluestem
Dry Prairie, and Eastern Great Plains Bur Oak Woodland. Additional recent scientific studies
include vegetation analyses primarily by Rosburg and lepidopteral investigations. These have
progressed simultaneously with intensified management efforts.

Woody vegetation (primarily forests) covers about 73,500 acres (11 percent) of the landform region
(IDNR 1991). The majority of the forests result from woody invasion of prairies, a process that has
been aggravated by the exclusion of wildfires that kill most trees and stimulate native grasslands.
Bur Oak is the most abundant tree species. Subdominants such as ironwood or red elm may
commingle with the bur oak but the understory of bur oak woodlands is often sparse, consisting of a
few common species such as Virginia creeper. The low species-richness and diversity emphasize
the immaturity of these forests. This is also true of very dense eastern red cedar woodlands that
plague pastures. Invasive woodlands of green ash and Siberian elm mix with cottonwood,
ironwood, or other trees to cover very disturbed hillside. Although uncommon, older forests
occupying historically wooded locations remain western outposts of the eastern deciduous forest.

Woodland animals include common species such as the fox squirrel, eastern cottontail, and
woodchuck, as well as a diverse assemblage of birds. Larger animals such as the red fox, white-
tailed deer, and coyote wander between woodlands and grasslands. A few rate species such as the
hickory hairstreak butterfly and speckled kingsnake also inhabit the forests. Forest animals in
general are increasing and expanding their ranges northward as woodlands expand, often at the cost
of prairie animals. For example, all increasing Loess Hills reptiles are woodland species, while
prairie reptiles are declining in number (Christiansen and Mabry 1985).

Ironwood has been dominating the understory in many stands of trees on the forest, which decreases
the diversity in the woodlands and depletes natural regeneration of any other species. lronwood is
very shade tolerant. EIm species continue to die from Dutch elm disease. Eastern Red Cedar and
deciduous shrubs and trees such as: sumac, dogwood, honey locusts, green ash, and cottonwoods,
continue to invade the native prairie remnants.

Within the last 10 years there has been a tremendous growth of population in and around the Loess
Hills region, which has increased the values of the land which in turn makes it much harder to
acquire lands for public ownership. There has also been an increase interest in the work we have
done with our prescribed fire program of woodlands and prairie for restoration purposes and used
for controls of noxious species of plants.
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The predominant plant communities on the forest are prairie and mixed hardwood forests. The
forests range from pure bur oak to mixtures of oaks, hickories, basswood, elms, ashes, Kentucky
coffee tree, cottonwood, ironwood and red cedar. If one species was to be singled out as
predominant it would be bur oak due to its ability to grow on dry sites and withstand fire. Black
walnut is the most important and valuable commercial species. Bur Oak is the major forest type
that is present throughout the Loess Hills State Forest. There is 60% of the forest cover that has Bur
Oak present in the stands, and of the 60% there is 35% that is solid Bur Oak, with less than <5%
mixture of species in the solid stands. The other 25 % of the Bur Oak stands are a 50/50 mixture of
species; consisting of elms, ash, hackberry, walnut, ironwood and mulberry.

The forest contains many acres of natural prairie comprised of big and little bluestem, Indian grass,
side oats grama and forbs such as yucca, pasque flower and lead plant. A complete list plants found
on the forest is included in the Appendix G.

Forest Health

Throughout the Loess Hills State Forest is Dutch elm disease, ash decline, anthracnose of oak,
sycamore, maple, and different decays and fungi present in the area. The environmental stresses
and age of the forests are causing the most significant loss throughout the forests.

Invasive species

A relatively new threat to lowa’s forests are invasive species. Some of these species were actually
planted by land managers in the past because of their wildlife benefits and ease of establishment.
The problems that occur are due to the prolific seed production of these species, their lack of natural
enemies (disease or insect) and adaptability to a variety of conditions. Once established, these
species can crowd out all native species, resulting in an ecological dessert. Species of most concern
at this time in the forests include multi-flora rose, common buckthorn, autumn olive and
honeysuckle. Forest managers use a variety of control measures for these species including cutting,
spraying, pulling, and burning. The hard part of trying to control these invasives is that when
people come to visit by any form of transportation, (from wheels to legs) they are capable of
spreading it all over.

Garlic mustard has no natural growth controls, spreads rapidly, grows tall, and becomes extremely
dense. Within a few years, it dominates the understory. It crowds out understory wildflowers, ferns
and tree seedlings. It seriously degrades or destroys high quality woodlands and wildlife habitat. A
single plant produces hundreds of seeds, which remain viable 5 years or more. Controls can be
done successfully with routine monitoring and early detection. New infestations must be treated
immediately and thoroughly by herbicides, prescribed burning, hand pulling and mechanical
control. Attacking established invasions with multiple techniques, and careful and continued
follow-up will yield favorable results.
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Senescence and decline of oak

Many of lowa’s oak stands are in a state of senescence. Midwest foresters generally agree that red
oak forests reach this state and start to decline at about 140 to 150 years of age. At this point the
trees have surpassed their age of biological maturity and are actually losing more biomass than they
are producing through breakage, root rot and disease. Two other contributing factors that affect
aging oak trees are the insect called the two-lined chestnut borer and a disease called armillaria root
rot. These two factors are not problems for young and vigorously growing trees, but as the trees
natural defense mechanisms weaken with age they become the predominant reason for the death of
a tree. Much of the management on the state forests is aimed at regenerating these stands to a more
diverse mixture of species.

Oak wilt has been and continues to be the biggest forest health problem in lowa. Oak wilt has been
killing all species of oak trees since the earliest days of state forest establishment. The red oak
group is more susceptible than the white oak group to this disease and often dies within weeks or
months after infection. Since oak wilt is a native disease of oak, it is not epidemic, but does cause
a loss of thousands of board feet of oak annually. Forest managers continue to monitor oak wilt
activity and attempt to eliminate the inoculum whenever practical to do so. It is a bigger problem in
over-mature oak stands where the trees are no longer growing vigorously enough to ward off the
disease and insect vectors are more abundant.

Insects

Gypsy moth will defoliate oak trees once populations become established and are able to build up.
Once populations become high enough they will be capable of completely defoliating oak trees
during the summer, causing these trees to produce a second set of leaves, while draining the nutrient
reserves of the tree. Oak trees already stressed from weather events, old age, stocking density or
site conditions may die from the defoliation by the gypsy moth. Gypsy moth is established in
Wisconsin and Illinois, with it only being a matter of time before it establishes itself in lowa. The
time for managing our mature oak forests for the establishment of gypsy moth is now.

The emerald ash borer is a new exotic insect first detected in Detroit, Ml in 2002. Since its
arrival, millions of healthy ash trees have been killed in Michigan and the insect is now present in
Indiana and Ohio. Although not yet found in lowa, this insect has more potential for future harm to
lowa’s forests than any other insect currently being dealt with in the United States.

The sirex wood wasp is another exotic insect that can attack and kill living pine trees, unlike the
native wood wasps that attack only dead and dying trees. The main concern for landowners will be
keeping their pine stands thinned, to reduce their susceptibility to this insect. Mortality has been
reported as high as 80% in overstocked pine plantations by this insect. Sirex has only been detected
in New York, but efforts are under way to survey surrounding states to monitor the spread of this
insect.
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Prairie Health Issues

Leafy Spurge is a native of Europe and Asia, it emerges early in the spring and gets a head start on
other vegetation in a race for space, sunlight, nutrients and water. Prolific seed production and an
extensive root system give the plant a huge competitive advantage and makes consistent, long term
control difficult. Deep tap roots which can exceed 20 feet in depth, store reserves of nutrients to see
the plant through hard times, while lateral roots form a network that enable it to rapidly reproduce
and spread. Perhaps worst of all, leafy spurge is highly adaptable and can thrive in a variety of
conditions and situations. In short, this exotic invader is extremely competitive and quite capable of
completely displacing desirable plants. It invades a variety of land types, reduces range
productivity and species diversity, threatens sensitive species, degrades wildlife habitat and reduces
land values. We have burned at different times of year to try and set it back, released flea beetles
and sprayed. We are now in the monitoring phase of those control treatments.
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Demonstration Areas

State Forests provide an environment where management techniques can be tried and documented
for success by Area Foresters, the private lands District Foresters, universities, environmental or
wildlife organizations, and others. Because of the distribution of the State Forests, the same
management techniques can be tested on a variety of forest types, soil types, and landforms. The
types of projects suitable for establishment is dependent upon the impact the demonstration will
have on the forest and the ability of the local manager to maintain the project.

Non-profit organizations such as National Wild Turkey Federation (NWTF) and Pheasants Forever
(PF) have proven to be valuable allies when establishing demonstration plots or areas. For example,
NWTF provides $4000 every year for demonstration plots on state forests each year. Additionally,
demonstrations of sustainable forest management practices have been established on or near easily
accessible areas in order to be used for field days and tours with the public or school classes.

Area Foresters keep records of these demonstration areas and will document the location of each
project on their forests.

Water Quality Management

Forests are some of nature’s best air and water filters, as long as they are well managed. When
managed properly, forests provide different levels of vegetation cover from the tall overstory
canopy, to mid-canopy, brush and herbaceous vegetation. Numerous studies have shown that forests
reduce the impact of precipitation on the soil, and slow the rate of rainfall thus, allowing more of
the rain to absorb into the soil rather than flowing over the soil. This decreases the erosion and soil
loss.

Pollutants can enter surface waters from point sources, such as single source industrial discharges
and waste-water treatment plants; however, most pollutants result from nonpoint source pollution
activities, including runoff from agricultural lands, urban areas, construction and industrial sites,
and failed septic tanks. These activities introduce harmful sediments, nutrients, bacteria, organic
wastes, chemicals, and metals into surface waters.

Nonpoint source pollution can be difficult to control, measure, and monitor. In most cases, a
combination of practices are required to address the problem. This may include the proper
application of fertilizers and pesticides or the introduction of practices to reduce storm water runoff
and soil erosion. These practices are commonly known as Best Management Practices (BMP’s).
One BMP which can be very effective in influencing water quality is the construction of riparian
forest buffers along streams, lakes, and other surface waters. Through the interaction of their unique
soils, hydrology, and vegetation, riparian forest buffers influence water quality as contaminants are
taken up into plant tissues, adsorbed onto soil particles, or modified by soil organisms.

Sediment refers to soil particles that enter streams, lakes, and other bodies of water from eroding
land, including plowed fields, construction and logging sites, urban areas, and eroding stream
banks. Sedimentation of streams can have a pronounced effect on water quality and stream life.
Sediment can clog and abrade fish gills, suffocate fish eggs and aquatic insect larvae, and cause fish
to modify their feeding and reproductive behaviors. Sediment also interferes with recreational
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activities as it reduces water clarity and fills in ponds and lakes. In addition to mineral soil particles,
eroding sediments may transport other substances such as plant and animal wastes, nutrients,
pesticides, petroleum products, metals, and other compounds that can cause water quality problems.

Nutrients are essential elements for aquatic ecosystems, but in excess amounts, they can lead to
many changes in the aquatic environment and reduce the quality of water for human uses. Some
nutrient inputs into surface waters are entirely natural, such as nutrients contained in plant materials
or naturally eroding soils. However, most nutrients in surface waters today result from human
activities.

Nutrients can enter surface waters in subsurface or surface flows (as a dissolved form or attached to
soil particles). For example, nitrogen is most commonly transported as dissolved nitrogen through
subsurface flows, with peak nitrate levels occurring during the dormant season after crops have
been harvested and soil evaporation rates are reduced. In contrast, phosphorus most often enters the
stream adsorbed into soil particles and organic materials in surface runoff after storm events.

Riparian forests have been found to be effective filters for nutrients, including nitrogen, phosphorus,
calcium, potassium, sulfur, and magnesium. Because excessive levels of nitrogen and phosphorus
are of particular concern in the nation's streams and lakes, the ability of riparian buffers to filter
these nutrients has been the focus of much interest and continual research.

Management activities on state forests are designed to protect water quality and prevent erosion.
Riparian buffers along streams, creeks and around lakes and ponds are protected from harvesting or
have limited harvesting to remove damaged or diseased trees and to allow some new vegetation to
become established. Heavy equipment is generally not allowed in these areas. Pesticide and
herbicide use are kept to a minimum in these zones. Creek and stream crossings are evaluated and
improved when possible.

The Jones Creek Watershed

Located in Monona County, the Jones Creek Watershed is a system of spillways and small
impoundments erected by Soil Conservation Service (SCS) between 1937 and 1942. In the mid-
1930s, a group of engineers challenged the established practice of building large and hugely
expensive dams at key points along major rivers, proposing that the erection of “little dams” along
streams feeding those major waterways would be less costly and equally effective. The Jones Creek
Watershed was one of a handful of projects selected by the Soil Conservation Service (SCS) to test
this hypothesis. The undertaking successfully slowed the flow of water and captured silt, thus
protecting farmlands in the Jones Creek drainage area and also downstream. The success of Jones
Creek project’s pivotal role in resolving the “big dam vs. little dam” controversy may render it
eligible for National Historic Landmark status under Criterion A, properties associated with events
that have made a significant contribution to the broad patterns of its history. In 2004, 2 acres of the
pond was dredged out to give it some much needed depth for fish survival. In 2006, more
vegetation plantings along the waterways of trees and native grasses were planted. In 2007, many
repairs were done to the upland concrete structures to further control erosion. Further dredging is
recommended in order to make the pond a good fishing area.
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Recreation
Recreational opportunities compatible with the other forest uses will be permitted and encouraged.

Low impact recreation is any outdoor activity that treads lightly on the fragile loess hills soils.
Because the loess hills soil erodes so easily, up to 40 tons/acre/year, we restrict activities on our trail
system that will disturb the soil. To that end, motorized vehicles, ATV’s, bicycles or horses are not
allowed on the trails of the forest. These restrictions ensure that the miles of trails that are
maintained on the forest will be available for generations to come. Some of the low-impact
recreation activities on the forest include: fishing, picnicking, driving for pleasure, birding, hiking,
nature study, primitive camping, photography, plant and wildlife study, cross-country skiing is
allowed on the entire forest during the winter months, snowshoeing, sledding and hunting,
snowmobiling with 12” base minimum.

Hunting is allowed on all acres of the forest. Parking areas for access are available throughout the
forest areas. Trail construction for hiking access is located around the Jones Creek Pond and from
the Loess Hills Forest Overlook. Fishing is available at the Jones Creek Pond, and we are looking
into ways to fund some projects to enhance this fishery area. Primitive camping is allowed
throughout the forest, and many people especially during the hunting seasons will camp at some of
the 40 parking lots spread throughout the forest. The entire forest is open to hiking and
backpacking. Outdoor enthusiasts can find opportunities ranging from strolling along well groomed
roads and trails, to backpacking into the primitive wilderness and enjoying the solitude of a
backcountry experience. Otherwise the forest is open to hiking anywhere the visitors would like to
discover. State Forest Boundaries signs are posted on corners of property and approximately every
1/10 of mile along fence lines and roadways.

The DNR and State forest is committed to offering low-impact recreation opportunities that develop
awareness, understanding and commitment to our natural world in other words whenever you come
to State Forest to relax or play; we strive to help you develop a personal attachment to the Loess
Hills.
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Wildlife

The Loess Hills of western lowa have a diversity and abundance of wildlife species, many unique to
this area alone. Wildlife management is an important goal on the state forests. The DNR Wildlife
Bureau is the authority on wildlife management in the state of lowa, and we depend heavily on their
expertise in this area of management. The lowa Wildlife Action Plan can be viewed online at
http://www.iowadnr.gov/wildlife/diversity/plan.html

The three greatest impacts on wildlife numbers and composition in the loess hills are wildfire
suppression, agriculture and human settlement. Historically, Black bear, elk, buffalo, antelope and
wolves roamed the rugged Loess Hills in its pristine state of native grassland interspersed with
narrow strips of woodland along the edges of narrow gullies formed by erosion of the fragile loess
soils. Settlement in the mid 1800°s brought about a change in land use as agriculture became more
intensive in the loess hills, bringing with it a need to protect homesteads from the natural fires that
maintained the vast area of prairie grasslands. Land use changes and fire protection allowed
woodland encroachment into vast areas of unbroken prairie sod. Until today, only remnants of
prairie remain on steep ridge tops. Changes to the landscape brought about a change in the wildlife
species composition inhabiting the Loess Hills. Gone were the nomadic grazers, and the predators
that relied on them for survival. The new landscape now supports those species adapted to the
grassland/woodland mix interspersed with agricultural fields of corn, soybeans and cool season
grasses.

In addition to a change in large game species, other species such as prairie chickens, prairie
rattlesnakes and the plains pocket mouse also declined. Species composition now includes species
such as whitetail deer, raccoon, quail, pheasant, and wild turkey. These species have been highly
successful in surviving and expanding their numbers. The changes in habitat have brought to light a
need to protect those few remaining rare or endangered species as they attempt to survive in small
remaining areas of pristine prairie that are so critical for their survival.

Through a cooperative effort between wildlife and forestry staff in the Loess Hills, forestry
practices and agricultural activities are combined to enhance the forest area for deer, turkeys, quail
and pheasants, as well as squirrels, rabbits. An increasing effort is being made to accommodate the
needs for other non-game species including insects, herpes and small mammals. Management plans
include the use and placement of commaodity crops such as corn and beans to provide food plots
available as winter food for wildlife. Cool season grasses and forbs such brome and alfalfa are
included in agricultural practices to provide nesting cover for ground nesting game birds as well as
forage for deer and turkeys.

The combination of good forest practices, fire management and agriculture within the Loess Hills
State Forest enhances wildlife populations and creates a hunting surplus for lowa’s hunting public.
The same practices enhance the area for non-consumptive users such as bird watchers, hikers and
others who are out on the area sampling enjoying the aesthetics. Tree planting will benefit most
forest species by continuously increasing the amount of habitat for those species. Forest
fragmentation will be addressed by continuing to plant trees in open areas to create large tracts of
interior forest habitat. Edge habitat around the perimeter of these large tracts will be enhanced by
the planting of various small tree and shrub species to provide habitat for edge dwelling species.
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Providing wildlife habitat by the use of forest management practices will result in increased food
and cover. The forest and woodland areas will benefit from forest stand improvement, and
harvesting techniques will leave den trees for the use of certain species. The timber management
will take into account the impacts to species and timing of year, so as not to disturb the species at
certain times of the year. Development of a diverse forest will benefit a large number of wildlife
species. Oak acorns are an important food source for many species. Forest stand improvement
techniques will be used to improve hardwood mast production. Harvesting to regenerate oak will
benefit many species as well by sustaining the oak component of the forest. Some species will
benefit from more extensive areas of closed-canopy forest, while others will benefit from the edge
habitat created through various timber management practices. Loess Hills State Forest will be
managed for various wildlife species present using various forestry practices that benefit wildlife.
Wildlife species at the forest include, but are not limited to: deer, turkey, bobcat, squirrel, rabbit,
red fox, quail, pheasant, and many songbirds.

The open land on the forest will be used for the production of vegetation that benefits wildlife, or to
enhance the beauty of the area by offering a change of scenery. Grassland species will benefit from
continued fire management in grassland areas.

The state forest will also maintain a base of acres for agricultural ground to enhance wildlife and to
show good agricultural practices and follow NRCS farm conservation plans. The agricultural
ground of the steep slopes will be planted to trees, native ecotype prairie, and grassland.
Agricultural crops left in the field as food plots will serve as a valuable alternative food source for
many species during the winter months. These open areas are important for wildlife and the
viewing of wildlife.

Several attempts have been made to introduce or re-introduce certain wildlife species at Loess Hills
State Forest in the past. Today, the forest boasts a huge turkey population and is one of the most
popular turkey hunting areas in the state. The various forestry practices used to manage the timber
resource at Loess Hills State Forest will be aimed at improving habitat and natural food sources for
all species of wildlife present at the forest. Forest stand improvement practices will benefit many
wildlife species by improving forest health and increasing mast production of individual trees which
are valuable food sources. Timber harvesting and regeneration will benefit species by providing
new and healthy forest stands for sustainable habitat.




Forest Units

The Loess Hills State Forest is comprised of 4 units. These units are named Pisgah, Preparation
Canyon, Little Sioux and Mondamin Units. These units are then divided into manageable sized
compartments. There are 5 or 6 compartments in each of the units. The compartments are then
broken down into stands by cover type. This allows management to be organized. We have a
cultural practice schedule which helps us to rotate the management activities throughout the forest
over a 10 year basis.

The cultural practices groups are comprised of a number of compartments. This allows for
management work to be spread throughout the forest over the ten year period, so as not to have any
areas of the state forest become neglected. There is one cultural practices group for each year of the
cultural practices cycle and management activities are rotated from one cultural practices group to
another in turn. Compartments are arranged so that each cultural practices group is as equal in acres
as possible in area of forest to another. The compartment is a division of the forest on a geographic
basis. It is an administrative unit for the purpose of convenience in location, assignment of work
and record keeping. As nearly as possible, compartment boundaries should be easily recognized on
the ground.
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Forest Management Classes

Management Classes Acres
Active Management 5,100
Limited Management 714
Non-Forest Management 5,800

Active Forest Management
Even- Aged Management

Even-aged management is essential to regenerate shade intolerant species such as oaks, walnut, and
Kentucky coffee tree. Even-aged management areas are clear-cut harvested every 125 -200 years.
lowa is losing its oak woodlands. Even-aged management will establish young oak stands to
replace the old oak trees that are dying. Even-aged management involves growing a stand of trees
which are close to the same age. At some point in the stands life, the area is clear-cut which creates
the even-aged structure. This creates excellent habitat for deer, turkey, and quail 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-aged management. Regeneration using
even-aged management involves clearcutting and planting, clearcutting with regeneration already
established, or a shelterwood system to develop desirable seedlings on the ground.

With the shelterwood method the final cut is a clear-cut, but several thinnings 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 clear-cut is normally done when there are a sufficient number of
desirable trees that are 3-5 ft. tall. The shelterwood system can take many years to develop a good
stocking of desirable young trees. You may have to kill the undesirable species several times to
favor the species you want. The final clear-cut should not be made until satisfactorily stocking rates
of desirable young trees are met.

Areas can also be clear-cut harvested and planted to regenerate oak. All merchantable trees would
be sold. Following the harvest, all remaining undesirable trees over 1 inch in diameter would be
felled. The stumps of ironwood, elm, and bitternut hickory should be treated with Tordon to
prevent sprouting. The area should be planted with 30 oak and walnut seedlings per acre. Each
seedling should be protected with a 4 ft. tall, tree shelter.

Clearcutting to create full sunlight is essential at some point in the stands life to successfully
regenerate oak. If stands are not clear-cut, the oak component of the forest will be lost to shade
tolerant species. Clear-cuts 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 (5-10” dia.) stand of trees.

Fire is a tool in managing oak stands that is currently being utilized throughout the forest to promote

oak and set back invasives. Frequent burning of the leaf layer in the woods will kill thin-barked
species such as hard maple, cherry, elm, bitternut hickory, and ironwood. Fire will expose mineral
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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 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, these stands will have to be clear-cut or
the young oak will die from lack of sunlight.

Uneven- Aged Management

Uneven-aged management involves selective harvesting mature and damaged trees. These stands
consist of basswood, elm, ash, hackberry, “wolf” oak, (large, poor formed, spreading crown oak),
bitternut hickory and ironwood. The harvest is followed by removing undesirable species and
damaged trees in the understory. Because there are always large trees present, only species that can
survive in shade are regenerated. Uneven-aged management will result in a basswood-ironwood
forest.

Uneven-aged 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-aged stands always have large trees
present, this system favors species that will grow in shade such as ironwood, hackberry and
basswood. Uneven-aged management areas will provide continuous tracts of woodland with
minimal disturbance. Forest stand improvement and selective harvesting will create woody debris
on the forest floor for reptiles and amphibians.

Limited Forest Management

These areas are steep slopes, ridge tops, riparian areas, unique areas with historical or
archaeological sites, and areas with endangered species. Viewshed areas will be left as is, with no
active management Limited management areas are typically steep slopes and areas along streams
which are fragile and are best left to naturally progress through succession. Areas where
endangered plant or animal species exist, historical sites, and archaeological sites will also be under
viewshed management. Management can take place on these areas where desirable, but the major
objective is to have very minor disturbance if any. Some steep slopes will be under limited
management.
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Non-Forest Areas

Prairie Management

Loess Hills State Forest . {‘ng
Management Burn Units |
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The forestry bureau of the DNR feels it is very important to manage and protect the native prairie
remnants of the Loess Hills State Forest. It will concentrate its management efforts towards
protecting and enhancing large contiguous tracts of native prairie and savanna throughout the state
forest. The Loess Hills unusual ecological conditions support many rare plant and animal species.
Many of these are considered threatened or endangered in lowa. Fire is one of the tools that will be
used to maintain the essential integrity of the prairie and savanna habitat. Fire keeps undesirable
brush and trees form encroaching on prairies and enhances plant diversity through improved
seedling generation. Fire will be used to provide numerous benefits, including brush and weed
management, forage production, oak seedling regeneration, and improved wildlife habitat. Other
tools that may be used to stop the invasive woody vegetation and weed species can be mowing,
spaying, tree shearing, and the use of other new technologies as they come along.

In the Loess Hills State Forest, approximately 2500 acres of prairie and savanna are maintained
through active management. These acres of prairies and savanna are among some of the most
pristine areas left in the state. The habitat provided by these communities is host to many of the
special and endangered plants found in the state.

The prairies and savannas of the LHSF provide productive butterfly and bird habitat. We have had
two butterfly surveys completed, and an extensive bird survey conducted by the volunteers of the
Loess Hills Audubon Society. Volunteers are continuously monitoring throughout the year for the
different bird species using the region. This information will eventually be used to make a checklist
for forest visitors to use while out and about in the Loess Hills.

One of the most important management tools we have is controlled fire. Without active fire
management, woody vegetation and exotic species would eventually claim these important areas.
Prairie and savanna management is not an exact science, so the staff at LHSF along with other
agencies and volunteer groups have worked together to learn and improve management techniques.

Since 1990, LHSF has been applying prescribed fire to maintain the many acres of prairie. From
1990-1995, our three-person crew burned 400-720 acres a year, primarily on the ridge prairies.
Since 1996, we expanded our burn units to encompass more of the native grass ridge prairies and
added degraded savanna and woodland sites. During the period from 1996 to 2005 LHSF burned an
average of 1520 acres per year, with peak of 2208 acres in 2004. On page 45, the map shows the
burn units of the forest. Detailed plans of the units for upcoming years activities are on file in the
Avrea Foresters office.

In addition to prescribed fire, we have planted prairies and cleared cedar on potential prairie sites.
Volunteers have participated in cedar clearing days for the past ten years. About 212 acres of
grassland prairie was seeded in the first ten years of the state forest. We have expanded our
planting efforts in the last 6 years to include local ecotype collecting and seeding. VVolunteers have
been active in these activities. Forty-seven acres of abandoned farm ground has been seeded with
diverse mixtures of 10- 35 species of locally collected seed. In a few more years we will be able to
begin harvesting some of these seeded fields for use on sites on the Forest.

We have tried other techniques as well in managing these resources. These techniques include
mowing sumacs and dogwoods, and spraying to control woody vegetation and non-native species.
There have been successes and failures, but each attempt has increased our knowledge of prairie
and savanna management in the region.

page 39



We have been continuously striving to restore, create and sustain large contiguous vegetation
coverage in the region to give wildlife and people a great chance to observe these unique resources
of the region. As the forest has increased in size through the purchase of properties from willing
sellers, it has allowed us to enlarge our management schemes to cover more continuous acres of
resources. By using REAP monies to make these purchases, the county does not lose tax income
because the DNR continues to pay the taxes on these properties.

Many times the properties that we buy have been farmed hard for many years. We have discovered
that after we purchase a piece of property, it is best to let the property sit idle for a year or two from
use, to allow the vegetation to heal the property and make advances of its own. We then will put
fire to the resource and are often amazed at the responses of the vegetation.

Agricultural Land

The Loess Hills State Forest maintains around 2000 acres of agricultural ground of the some 3700
acres we have purchased from willing sellers. We leave 15-20 % of the crops over winter for food
plots for wildlife use. After the purchase of a property, the crop ground is evaluated by the Area
Forester and NRCS, and a crop management plan is written for the property. We then decide to
take out of production D, E, F, G, H slopes by putting them into permanent vegetation such as tree
plantings, native prairie local ecotype seedings, alfalfa or other vegetations depending on the slope
and aspect of the field. We cash rent out the crop ground for 5 year leases and usually have 10-15
different farm cooperators. A farm manager is hired to administer the leases of agricultural land.

Savanna

We currently have one savanna management area in each of the four units. We have been doing
different types of management techniques from mowing, thinning, burning, chemicals, grazing etc.
to try and accomplish a sustainable savanna, which will benefit different wildlife species than just
woodland and grassland species. These areas are demonstration areas to show the different
techniques, what worked and what did not work.
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Little Sioux Unit
Management Classes
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Mondamin Unit
Management Classes
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Pisgah Unit
Management Classes
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Preparation Canyon Unit " ¢ .
Management Classes

*
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Management Options

The Loess Hills State Forest is managed in accordance with the IDNR Forest Ecosystem
Management Guide for several uses including wood products, wildlife, quality water and recreation.
Protection of soils, plant and animal communities is an important consideration when planning and
carrying out activities on the forest. An active forest management program assures the health,
sustenance and diversity of the forest resource.

Timber management practices of planting, harvesting and forest stand improvements are carried out
for the purposes of assuring a healthy forest, a diverse forest and sustainable forest resources. One
of the most important tools available for meeting these goals is by harvest and regeneration of
stands. On state forests, harvests are conducted to intentionally create conditions needed for new
oak forests to grow, to provide for a range of tree ages and sizes throughout the entire forest area,
evenly distributed.

Harvest methods differ in the percentage of crown cover that is removed and are chosen to produce
a future stand of trees that will result in a healthy, diverse and sustained forest. Even-aged harvest
methods (clear cutting, shelterwood and seed tree) are used to regenerate species that are intolerant
of shade such as oak and walnut. Uneven-aged harvest methods (single tree and small group
selection) are used to regenerate shade tolerant species like basswood, hickory or maple. Harvests
assure forest health by replacing trees that are declining in health with a young vigorous stand of
growing trees. Harvests assure sustainability in the sense that without major disturbances on a
regular basis, shade intolerant species would cease to exist in the forest setting on many sites.
Forest harvesting can be used to accomplish more than forest health, diversity and sustainability.
Forest harvest also contributes to: improved aesthetic qualities, better wildlife habitat, carbon
storage, and production of clean water.

Not all forest management activities are aimed at regenerating the forest stand. Some harvest
activities may be carried out for the purpose of thinning a stand, removing injured or diseased trees
or salvaging high value trees. Forest management is carried out according to the ecosystem
management guidelines book.

The sustainable harvest volume for the Loess Hills State Forest will be 5,000 to 20,000 bd.ft. / year.
These areas will be harvested to maintain the health of the stands, regenerate good potential
growing sites that have been high graded from the past uses, and protect watersheds. The state
forest will also do forest stand improvement on 15-100 acres per year.

The prescriptions for the stands can be updated and or changed before implementation. When each
prescription is developed, consideration will be given to its impact on the entire forest. The
prescriptions for the forest stands can be found in Appendix A. The concept of how one action
causes a reaction within the forest system is monitored to sustain the ecological health of the
landscape. In order to maximize opportunities for the flora and fauna of the forest, as well as
mankind, a goal of the Bureau of Forestry is to enhance and maintain biodiversity, and health of the
resources. The goal is also to maintain varying populations distributed throughout a range of
conditions.
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These prescribed treatments can be grouped into either harvest and regeneration practices or FSI
practices. Generally, these treatments can fulfill both purposes. Reproduction treatments are
divided into even-aged or uneven-aged. An even-aged stand is one where the difference between
the oldest and the youngest trees in the stand is no more than 20% of the length of the rotation. The
rotation age of a forest stand is the time from establishment to a specified harvest age (biological or
economical). If a condition other that the above exists, the stand is considered uneven-aged.

Demonstrations of forestry in on all areas of the forest which have been given silvicultural
treatments serve as tools for educating the general public and others in the practice of forestry. New

management techniques and forestry practices are developed and tested as part of the Forestry
Bureau’s objectives.

In the process of fulfilling management goals, prescriptions have been developed for 12,000 acres.
Each prescribed treatment will be the result of an evaluation of the unit in its present condition, the
desired future condition, and the practices best suited to attain the desired goals.
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Land Cover Management Descriptions

Prairie Prairie is the presence of native remnants or locally planted ecotype
seedlings, with a 1-5 year burn rotation. The areas will be remnant ridges and south facing
exposures.

Prairie / Savanna  This is the presence of some areas which have native remnants or seedlings,
with scattering of trees throughout the area and mostly south facing aspects, with a 3 -7 year burn
rotation.

Savanna Generally a grassland with a scattering of trees or shrubs, west to southeast
aspect exposures, with a 3-7 year burn rotation. Generally more tree areas than open grassland.

Savanna/ Woodland Is mainly woodland having an undergrowth mainly of grasses, the trees
being of moderate height with a 3-9 year burn rotation.

Woodland Is a plant community in which, in contrast to a forest, the trees are often
small, characteristically short-boled relative to their crown depth, and forming only an open canopy
with intervening area being occupied by lower vegetation, shade tolerant and pioneer species of
trees and shrubs. The slope aspects are generally west to north to east, with a burn rotation of 5-9
years.

Woodland / Forest This is generally a plant community that will have periodical burns from 7-15
years to reduce fuel loads and to work on invasives if needed. It will generally sit facing west to
north to east facing slopes. It is less dense than a forest and has some openings throughout the area.

Forest Is an ecosystem characterized by a more or less dense and extensive tree
cover, often consisting of stands varying in characteristics such as species composition, structure,
age class, and associated processes. These areas will generally be located on the northwest to east
facing slopes that will be a generally richer soil, with minerals and moisture and will have many
shade tolerant species. These areas will be managed to have the least amount of forest
fragmentation in them, and may have an occasional fire for fuel load reduction every 10-25 years.

MANAGEMENT ACRES
Exclusion 14.20
Forest 1533.20
Prairie 174.50
Prairie / Savanna 3238.10
Savanna 608.10
Savanna / Woodland 2204.20
Woodland 1776.50
Woodland / Forest 1762.30
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Loess Hills State Forest
Management Units

Coverage Types of the Current Vegetation Cover

Prairie Native remnants and seedings

Savanna Oak, walnut, and elm trees with grassland understory

Limited Management Mature/ old growth, scenic, erosive

Riparian Protection areas along streams and creeks

Agriculture Farm rental ground for wildlife

Uneven Aged Uneven- aged management on woodlands and forests
(i.e.: single tree selection, high value)

Even Aged Even-aged management on Woodlands and Forests

(i.e.: group selection, clear-cuts, shelterwood, and fsi)
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Total Acres by Type of Cover

Cover Types ACRES
Agriculture 1939.10
Open Grass Area 791.10
Native Grass Plantings 129.60
Native Prairies 1426.10
Tree Planting 427.70
Water 20.00
Building and Lots 2.60
Eastern Red cedar 134.10
Eastern Red cedar/ Hardwoods 242.40
Black Oak / Hickory 4.90
Bur Oak 1934.90
Black Locust 4.80
Hackberry/ EIm/ Ash 360.60
Oak /EIm/ Ash 831.10
Elm / Ash / Cottonwood 328.10
Oak Basswood 278.80
Sycamore/ Pecan/ EIm 50.00
Willow 2.20
Bottomland MH / Walnut 28.50
Basswood/ Ironwood 50.60
Poplar 2.10
Black Walnut 108.50
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Allowable Sustainable Harvest

Board Foot Volume by Tree Species

TIMBER

Tree Planting
Eastern Red cedar

Eastern Red cedar/ Hardwoods
Black Oak / Hickory

Bur Oak
Black Locust

Hackberry/ EIm/ Ash

Oak / EIm / Ash

Elm / Ash / Cottonwood

Oak Basswood

Sycamore/ Pecan/ EIm

Willow

Bottomland MH / Walnut
Basswood/ Ironwood

Poplar
Black Walnut
Totals

Volume (bd.ft.)

ACRES

51,000
87,900
1,800
501,810
2,400
176,100
242,100
123,300
50,550
21,300
2,100
8,700
13,200
2,700
58,200
1,343,160.00

427.70
134.10
242.40
4.90
1934.90
4.80
360.60
831.10
328.10
278.80
50.00
2.20
28.50
50.60
2.10
108.50
4789.30

Annual Harvest Goals

By using the above information: The following table shows allowable cut/10 year period

If you take 4,789.3 acres and divide all acres by a 200 year rotation, it would equal 24 acres/year.
But not all areas will have a rotation age of 200 so the table below shows the breakdown.

Unit Management | Rotation Age | Acres/ 10 years
Pisgah Successional 75 26
Uneven Age 15
Even Age 200 15
Little Sioux Successional 75 34
Uneven Age 15
Even Age 200 16
Mondamin Uneven Age 25
Even Age 200 15
Preparation Canyon | Successional 75 33
Uneven Age 25
Even Age 200 30
Total 249/ 10 years

The Bur Oak species has a annual growth of 1/8” to 1/3”. The walnut grows at % to % inch, and the

majority of the other species have growths of % -3/4” per year.
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Diameter Distribution

DBH Acres

* 1 43.0
“F DBH Stand Distributions 2 "0
6 166.0

8 437.0

10 636.0

11 700.0

12 1054.0

14 1046.0

16 626.0

18 103.0

20 300.0

22 150.0

Age Class Distribution

Year of

Origin ACRES

1880 142.6

1890 6.2

L 1895 2.4
= 1900 3248.3
K y 1905 28.1
=1 1910 55.7
=H 1920 60.2
—P 1925 5.8
_3: 1930 1035
1940 32.5

- ] 6 Wes 1950 1.6
1955 2118.2

1988 19.2

1989 42.9

1990 67.1

1991 19.7

1992 36.6

1993 102.9

1994 56.7

1995 53.5

1996 15.1

1997 53.8
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Loess Hills State Forest A

Cultural Practices “'{@"F
Compartment Schecdule
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Work Plan Summary for Loess Hills State Forest

Cultural
CULTURAL Practices
PRACTICESUNITS | Needed
FOREST AND Acres Costof | Harvest
Fiscal Year| ACRES | COMPARTMENTS | (CTR,FSI) Stand #'s Practices | Acres | Stand#s | Est.$
2007 287 P1,P2 11 |234579,10,12,16,18,20,26,50,68,2-4 $16,650 2 6,11 $4,400
2008 335 P3,P4 133 [3,17,2021,22,23,35,39,40,47,50,555,4-2,4,11,16,21,22 $19,950 15 16,52 $8,900
1,4,21,36,39,43,44,46,49,65,66,71,73,80,81,83,88,90,92,
2009 592 P5M1 18 [100101,103,108,110,1-24 $27,300 24 474851 $6,200
2010 358 M2,M3 19 [59,1013,14,1516,17,21,22,3-46,10,18 $29,400 24 217 $5,600
2011 263 M4, M5, M6 123 [2345851,91013,1618,216-1315 $18450 24 689,10 $5,200
2012 604 11,182 93 |13, 2-10,12,24,35,37 43,46,47,64,72,75,110 $13,950 24 62,65,67 $7,100
2013 342 153,154 43 [118,413202 $6,450 24 6,10 $4,600
2014 446 LS5,PC1 9 [81517,2022,32,1-7826 $13,650 24 9.10 $6,400
14,611,12,13,14,15,16,20,21,61,95,97,99,108,110,139,
2015 845 PC2,PC3 179 [35810 $26,850 24 172 $9,400
2016 668 PC4,PC5 9 22,23,24,60,54,8,22,253637 42,435052 $14,850 24 710,14 $7,600
2007 287 P1,P2 11 [234579,10,12,16,18,20,26,50,68,2-4 $16,650 24 15202467 | $4.900
2018 335 P3,P4 133 [3,17,2021,22,23,35,39,40,47,50,55,4-2,4,11,16,21,22 $19,950 24 4041 $6,100
1,4,21,36,39,43,44,46,49,65,66,71,73,80,81,83,88,90,92,
2019 592 P5M1 18 [100,101,103,108,110,1-24 $27,300 24 23,38 $7,200
2020 358 M2,M3 196  [59,1013,14,1516,17,21,22,3-46,10,18 $29,400 24 120 $5,900
2021 263 M4,M5,M6 123 |23458519,101316,18216-1315 $18,450 24 16,18,20 $6,100
2022 604 1S1,182 93 |213, 210,12,04,35,37 43,46,47,64,72,75,110 $13,950 24 $5,800
2023 34 153,154 48 (118413202 $6,450 24 3304912 | $8.200
2024 446 LS5,PC1 91 [81517,202232,1-78,26 $13,650 24 5141824 | $6,400
14,611,12,13,14,15,16,20,21,61,95,97,99,108,110,139,3{
2025 845 PC2,PC3 179 |5810 $26,850 24 7788 $8,100
2026 668 PC4,PC5 99 |22,23,24,60,54,8,22,25,3637 42,43,50,52 $14,850 24 16,17,18 $9,400
2007 287 P1,P2 1 234579,10,12,1618,20,26,50,68,2-4 $16,650 24 65,66 $7,600
2028 335 P3,P4 133 3,17,20,21,22,23,35,39,40,47,50,55,4-2.4,11,16,21,22 $19,950 24 474851 $7,400
14,21,36,39,43,44,46,49,65,66,71,73,80,81,83,88,90,92,
2029 592 P5M1 182 100,101,103,108,110,1-24 $27,300 24 60,77 $5,400
2030 358 M2,M3 196 591013,14,1516,17,21,22, 3-46,10,18 $29,400 24 2017 $6,800
2031 263 M4, M5, M6 123 2,3458519,10,13,16,18,21,6-13,15 $18,450 24 910,12 $7,100

page 55




Loess Hills State Forest

Pisgah Unit Stand #'s

032 1.2

06

0 015 03

[ = e e GIEE

page 56



Pisgah Unit Cultural Practices - 4\#”
for 2007-2009
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Pisgah Unit Management Prescriptions

Pisgah Unit Compartment 1, Stand 2,3,4,5,7,9,10,12,16,18,20,26,50, and 68: 100 acres

Site Description —
Gentle northwest to east facing slopes.

Woodland Description -
Pole sized (8-12 dia.) bur oak, and black walnut. The
understory consists of ironwood, elm, and bitternut hickory.

Management Recommendations — Even Age

These areas are scheduled to have Forest Stand
Improvement (FSI) in 2017 of the compartments. In pole-sized
stands (4-10” dia.), potential crop trees can be selected and
released. At maturity, there is room for 30-50 trees per acre.
Now you can select the trees you want to comprise 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. Remove
trees with crowns that are touching or overtopping the crowns of your crop trees. Crop trees can be
selected based on criteria that meets your objectives. Normally, the crop trees will be a desirable
species, show good form without large side limbs, and be free of major defects.

The trees to be removed can be felled or double girdled. No herbicide is necessary. Thin the stand
to release the crop trees. Select 50 crop trees per acre or a crop tree every 30 ft. apart. Remove
trees with crowns that are touching or overtopping the crowns of the crop trees. Species to favor are
oak and walnut species.

Pisgah Unit, Compartment 1, Stands 6,11,15.22.24.51.65.66.: 76 acres

Site Description -
Northwest to east facing slopes and valleys

Woodland Description —

Medium Sawtimber (14”-20” dia.) bur oak and black walnut species. These stands will be
grown out to rotation age and diameters larger than 22”. The understory is elm, hackberry, and a
few hard maple. The understory is brushy with prickly ash, gooseberry, raspberry, and hazelnut.
The east side of the area has pockets of oak wilt.

Management Recommendations — Even Age
This area will be clear-cut to regenerate oak. Following the harvest, all remaining trees 1
inch and larger in diameter should be felled. Treat the stumps of aspen, elm, and ironwood with
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Pathfinder Il to prevent sprouting. Plant the area with 30 large oak seedlings per acre. Protect each
tree with a 4 ft. tall, vented tree shelter.

These two small areas could be planted to reduce fragmentation in this large block of woods.
Plant the areas with red oak, bur oak, and white oak. Plant the areas with large oak seedlings.
Planting large stock is essential for the trees to compete with the competition and grow above deer
br