Wolfe Creek Preserve

Official Home of Branson Zipline & Canopy Tours

Forestry Management Plan Prepared by Shaun Collins




Mission

Branson Ziplines” mission is to create a “eco-adventure” enterprise that

will evoke a spirit of adventure in patrons and inspire them to become involved in the
conservation and protection of the environment, by combining ecological education
focused on the intrinsic value of the land with recreational outdoor entertainment.

Location of Wolfe Creek Preserve

Branson Ziplines is located on Wolfe Creek Preserve, which consist of 31.25 acres
in Southern Missouri, approximately 25 miles south of Springfield and 5 miles north of
Branson. Access to the property is obtained from the north bound lane of US Highway 65,
just ¥a mile south of State Highway 176 East and only 2 miles north of US Highway 160.
The property is legally described as being located in the Southeast ¥ of the Northeast ¥4 of
Section 17, Township 24 North, Range 21 West, in Taney County.




Ecological Classification

Wolfe Creek Preserve is located in the Bull Creek Dolomite Glade/Oak Woodland
Breaks landtype association of the White River Hills subsection, of the Ozark Highlands
section, of the Eastern Broadleaf Forest.

73227 Ocie-Gatewood Complex

This soil consists of moderately deep, moderately well drained, slowly permeable soils
formed in gravelly hillslope sediments and the underlying residuum from cherty
dolomite. These soils are found along the upland drainages saddles, benches, and
sideslopes. Slopes range from 15 to 35 percent. Depth to bedrock is greater than 40
inches.

73427 Gasconade-Gatewood-Rock Outcrop Complex

This soil consists of shallow and very shallow, somewhat excessively drained,
moderately slowly permeable soils formed in thin clayey layers, with a considerable
amount of coarse fragments, from residuum of the underlying dolomite bedrock. These
soils are on steep dissected upland landscapes and generally are isolated glade areas.
Slope gradients range from 15 to 50 percent. Depth to bedrock is less than 20 inches.



Geology

Bedrock at Wolfe Creek Preserve is composed of Jefferson City-Cotter dolomite
formed during the Ordovician period of the Paleozoic era. These dolomite formations
were a result of an inland sea that once covered what is now Missouri. Dolomite is a
sedimentary carbonate rock described chemically by the formula CaMg(Cos).. Because
dolomite is water soluble, it is responsible for the karst landscape in the White River
Hills, which is characterized by numerous caves and springs.

Topography

Elevation ranges from 920 feet to 1140 feet above sea level. The highest
elevations occur along the east boundary of the property and the lowest elevations occur
along the drainage that bisects the property. With local elevation variation of over 200
feet, there is substantial variance in vegetation based upon slope position. These
variations can be attributed to variables such as substrate and available water. Vegetation
is also greatly influenced by aspect. Slopes oriented to the north and east are protected
from the sun and are generally more productive. South and West slopes are drier, hotter,
and the vegetation is limited to those that are adapted to the harsher and more fire prone
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Hydrology

The property is situated in the Bull Shoals Lake drainage basin, which is part of
the White River watershed. The White River was once a major river running through the
southwest corner of Missouri, now it plays host to a series of man-made lakes. An
intermittent stream bisects the property and runs from north to south. This ephemeral
stream drains into Bear Creek, which converges with Bull Creek, then dumps into Lake
Taneycomo, and then flows into Bull Shoals Lake. Below Bull Shoals Dam, the White
River returns to its natural meandering condition where the water continues its journey to
the Gulf of Mexico via the Mississippi River.

Bull Shoals Lake

B-Digit Hydrologic Unit: 11010003

1,665,855 Acres (2,604.48 Sg. Miles)
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Climate

Missouri has a continental climate type. Because it is surrounded by land in all
directions for a great distance and due to the latitudinal location, Missouri’s weather is
characterized by strong seasonality. The summer season is dominated by warm humid
temperatures influenced strongly by moist air masses from the Gulf of Mexico. Winter
weather is influenced strongly by cold Canadian air masses. Spring and autumn are
transitional periods between the two extremes. Mean annual precipitation in the White
River Hills is 43 inches per year. The White River Hills receives the majority of its
precipitation in the form of rainfall between the months of April and August and the
annual snowfall average is 10 inches. Evapotranspiration across the state averages about
28 inches per year. The average last frost in southern Missouri is March 31 and the
growing season normally ranges from 208-215 days in the White River Hills.

Cultural History

The Great Osage Indians were active in this area during pre-settlement times. The
Native Americans used fire to improve hunting conditions in this area, but the fire also
had a significant impact on the evolution of the forest ecosystems. Fire was an important
factor that shaped the pre-settlement landscape along with grazing from deer, elk, and
bison. Fire and grazing maintained the open character of the woodlands and glades
located on upper slopes and ridges of the White River Hills. In the early nineteenth
century Kickapoo, Delaware, Shawnee, and Cherokee Indians also occupied these hills.

The first Europeans settlers to enter this area came up from Arkansas in the
1820’s via the White River. These pioneers were mostly hunters, trappers, and fur
traders. In the 1830’s permanent residents moved into the area, they continued to burn
and clear land to provide pasture for livestock. Many of these early residencies were
abandoned during the civil war. Around the turn of the 20th century much of the land in
the Ozarks was cleared due to logging. High grading was common, taking only the best
timber. It was around this time as well that fires began to be suppressed allowing Eastern
redcedar and other woody invasive species to encroach on open glades and woodlands.
The history of fire in this area is written in the scars on the trunks of the trees.




Wildlife

Wolfe Creek Preserve is home to a number of resident birds including Eastern turkeys
(Meleagris gallopavo silvestris). As winter turns to spring numerous species of
migrating neotropical birds return from their annual tropical wintering grounds. The
property is teeming with mammals such as white-tailed deer (Odocoileus virginanus),
red squirrel (Sciurus vulgaris), gray squirrel (Sciurus griseus), coyote (Canis latrans),
Eastern chipmunk (Tamias striatus), raccoon (Procyon lator), bobcat (Lynx rufus), and
armadillo (Dasypus novemcinctus). The property is also host to a number of species of
amphibians and reptiles. Amphibians and reptiles are cold-blooded which means that
they can not control their body temperature internally. Amphibians can be lumped into
three different groups; salamanders, toads, and frogs. Reptiles include snhakes and
turtles. Of the five species of venomous shakes in Missouri, three occur in Taney
County, and they include the Osage copperhead (Agkistrodon contortrix), the Western
cottonmouth (Agkistrodon piscivorus leucostoma), and the Western pygmy rattlesnake
(Sistrurus milarius strecheri). Pitt vipers can be distinguished from non-venomous
snakes because they have triangular shaped heads, vertical pupils instead of round
pupils, and a single row of scales on their tail instead of two rows of scales. All native
reptiles and amphibians fill important niches and therefore they should be protected and
appreciated for their ecological value.

Vegetation

Plant communities on the property include dry-mesic dolomite forests, dry
dolomite woodlands, and dolomite glades. The dry-mesic dolomite forests occur on
north and east facing slopes and along ravines. Dry-mesic dolomite forests are
characterized by a closed canopy, a shade-tolerant understory strata, and a sparse to rich
herbaceous layer. Typical species of the dry-mesic dolomite forest includes white oak
(Quercus alba), Northern red oak (Quercus rubra), sugar maple (Acer saccharum), white
ash (Fraxinus americana), and flowering dogwood (Cornus florida). Some of the white
oaks occurring on this site are close to 100 feet tall and approaching 200 years of age.

The dry dolomite woodlands occur on the south and west facing exposures on
the property. They are characterized by an open canopy dominated by post oak
(Quercusstellata). The post oaks have spreading crowns and are generally short in
stature. Eastern redcedar (Juniperus virginiana) and other woody species have invaded
these woodlands in the absence of fire.

The dolomite glades occur on the rocky shoulder of the west facing slope.
Characteristic plants of the dolomite glades include chinquapin oak (Quercus
muehlenbergii), dwarf hackberry (Celtis tenuifolia), and Eastern redcedar (Juniperus
virginiana). Eastern redcedar would have historically been excluded from these sites
by fire, except for rocky ledges where fire could not harm them. Most of the Eastern
redcedar on the property is less than 100 years old, although they can reach ages
beyond 800 years.



Vascular plants that produce seed or spermatophytes can be categorized into two
subdivisions, gymnosperms and angiosperms. Gymnosperms do not produce flowers and
their only representative on the property is the Eastern redcedar. Angiosperms produce
flowers and can be divided into dicots and monocots. Monocots include grasses, sedges,
orchids, lilies and irises. Dicots include broadleaf forbs and trees. Some vascular plants
are parasitic meaning they rely on another plant to survive. One such plant is called a
saprophyte. Saprophytes derive essential nutrients from a host plant and therefore lack
chlorophyll which gives plants their green color.

Plants that produce
spores instead of seeds for
reproduction include ferns
and fungus. Ferns, such as
ebony spleenwort
(Asplenium platyneuron)
pictured to the right,
reproduce by spores, but
unlike fungus they have
chlorophyll and gain
essential nutrients through
photosynthesis. Fungus is
generally a parasitic plant
that is important in the
decomposition of organic
matter in the forest.
Mushrooms are the fruiting
body of a fungus that
contains the spores. Some
fungi such as mycorrhizae
work in association with tree
roots to “fix”” atmospheric
nitrogen so that it can be
used by the tree. Lichens
are another example of a
plant that has formed a
symbiotic relationship.
Lichen is a fungus growing
in association with a species Ebony Spleenwort (Asplenium platyneuron)
of alga or cyanobacterium.

Lichens often grow on the bark of a tree and rocks. Lichens that grow on tree bark are
referred to as corticolus bryophytes. If the corticolus bryophyte does not parasitize the
tree it is referred to as an epiphyte. These types of organisms are important players in the
ecological cycle in the forests at Wolfe Creek Preserve, and they become more abundant
the longer a forest remains undisturbed.




A disease is any harmful deviation in the normal function of the tree caused by a
persistent agent. There are many types of diseases that occur in forests of Missouri.
Causal agents of disease in trees include insects, fungi, bacteria, phytoplasmas, virus, and
nematodes. Some of them may be fatal to the infected tree, but do not pose a threat to
the forest ecosystem. Other diseases may threaten the existence of entire species of trees
such as chestnut blight and Dutch elm disease, which were introduced into the United
States in the early 1900’s, and have virtually wiped out two major species of hardwoods.
The diseases that are responsible for these large scale epidemics are generally introduced
from other parts of the world.

Oak decline is a problem for Missouri’s red oaks. Oak decline is caused by a
variety of factors that include stress brought on by drought, armillaria fungus, red oak
borer beetles, over mature trees, oak wilt, and insect defoliation. The combination of
several of these singularly benign agents causes stress and loss of vigor and may
ultimately lead to the death of many trees over a large area. The best defense against oak
decline is a healthy vigorously growing tree. Removing damaged and over mature trees
and reducing basal area in young stands will promote healthy trees.

On July 23, 2008 the emerald ash borer (Agrilus planipennis), pictured below,
was confirmed to be in Wayne County in Missouri. This beetle is an exotic pest from
Asia that targets and Kills ash trees (Fraxinus sp.). 1t was first discovered in the United
States in southeast Michigan in 2002. In the larval stage the beetles make galleries
beneath the bark of ash trees cutting off the flow of water and nutrients. Adults emerge
through a characteristic D-shaped exit hole. Trees will gradually die over a 2 to 4 year
period from the top down. The Missouri Department of Conservation has come up with
three guidelines to slow the spread of the deadly beetle. First, do not move firewood
more than 50 miles. Second, do not plant ash trees as the borer feeds exclusively on
them. Third, identify and report infestations. Infected wood should be cut and burned.
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Emerald Ash Borer Photograph by DaV|d Cappaert/USDA




Forestry Goals

1) Protect and restore native plant communities, which include glades and woodlands.

2) Protect the intrinsic qualities and ecological diversity of the forest especially where old
growth and riparian forests exist.

3) Protect and improve significant water resources and the water quality thereof,
including springs and caves.

4) Improve and maintain habitat for wildlife by promoting appropriate forage such as
hard mast and by sustaining habitat including snags and den trees.

Management Guidelines

1) Any action or policy which will lessen natural biological diversity is prohibited.

2) Integrity of riparian areas including significant intermittent Streamside Management
Zones must be maintained and/or restored when necessary and possible; maintaining
buffer strips no less than 100 ft along either side of the stream or ten feet along either side
of a drainage water flow.

3) Logging is prohibited.

4) Cutting of trees should be limited to those that are necessary to remove in order to
install infrastructure or pose a hazard to visitors and those that are prescribed to be
removed under the management plan.

5) All tree removal or forest management activities should be administered by or
supervised by a forester.

6) Use of toxic or banned chemicals is prohibited.

7) Use of chemicals in vegetative management or control of other problem insect, animal
and other species, or disease and infestation agents, should be a last resort when all other
options for dealing with a critical problem have failed; and the use of chemicals should
be minimal, allowing only the least toxic agents possible, causing the least possible
damage to the environment with consideration given to the cost/benefits in that respect.

Prescriptions

1) Small diameter (<8” DBH) cedar should be removed in glade areas to stimulate
herbaceous vegetation. Removing cedar will also stimulate growth of hardwoods. Use
of a forestry grinder to remove the cedar is recommended.

2) Small scale prescribed burns in areas where cedars are removed will help stimulate

herbaceous vegetation and reduce woody competition. Burns should not be attempted
before cedar are removed and should be administered by a prescribed fire specialist.
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Glossary

Armillaria is a fungal disease that resides in the soil and infects the roots of oak trees.
Because oak trees will readily graft roots with other oak trees the disease may spread
through this vector. Trenching can be done in certain situations to sever root grafts.

Aspect is the direction that a slope faces.

Basal area is a term used in forestry which refers to the area of a circle that has a diameter
equal to that of the average tree diameter measured at breast height for a given stand
multiplied by the number of trees per acre, usually expressed as a ratio per acre.

Chert is a white to dark-gray sedimentary rock so compact that it appears homogeneous.
Corticolous bryophytes are moss and lichen that grow on trees. Their presence and

distribution can be an indication of the effects of environmental disturbances such as
pollution.

Cyanaobacterium is a photosynthetic bacterium.

DBH is an abbreviation for Diameter at Breast Height or 4.5 feet above the ground.

Ephemeral refers to something that is short-lived or transitory.

Epiphyte is a plant that grows on another plant, typically on the branches of a tree,
without parasitizing it. The roots of an epiphyte do not touch the ground.

Evapotranspiration is water lost to the atmosphere from the ground surface, evaporation
from the capillary fringe of the groundwater table, and the transpiration of groundwater
by plants whose roots tap the capillary fringe of the groundwater table.

Karst is topography dominated by processes and features of limestone and dolomite
solution; common features include caves, sinkholes, losing streams, and springs.

Lichen is an organism composed of a
fungus living in association with an
alga or a cyanobacterium. Lichens
typically grow on rocks or on the
bark of branches of trees.
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Nemotodes are microscopic roundworms that are obligate parasites.

Neotropical migratory bird is a bird that breeds in Canada and the United States during
our summer and spends our winter in Mexico, Central America, South America or the
Caribbean islands.

Parasitism is a type of symbiosis that is harmful to one of the organisms.

Photosynthesis is the physiological process by which plants convert water and carbon
dioxide into sugars and oxygen using light for energy.

Phytoplasma is a specialized bacterium that is an obligate parasite of plant phloem tissue
and transmitting insects.

Riparian means along or near the bank of a river.

Slope is a measure of change in surface value over distance expressed as a percentage.
Snags are dead standing trees that provide habitat for wildlife.

Symbiosis is the living together of two dissimilar organisms.

Watershed is the land area that drains into a river, lake, or ocean.
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