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THE CLEMSON EXPERIMENTAL FOREST
NATURAL RESOURCE AREA INVENTORY AND GUIDELINES

OVERVIEW

Presented here ke Natural Resourc@realnventoryfor the Clemson Forest.
Theinventoryhas been prepared frosurveysand related work conducted during
2006 and 2007 by a four person team appointed by the Director of Land
Management for Clemson University.

Inventorypreparation included review of existing informatidyoat Forest
natural resource areatiscussions with people knowledgeable about the Forest,
and a series of team field trips.

The initial step was mapping 13 Natural Resource Divisions recognized within
the Forest based on topography, watersheds, and flora and\fétima.each
Division efforts then focused on identifying notable natarahsand creating a
framework to provide needed protection for these resources and the lands
encompassing them. This has been accomplished by mapping the resource
locations and addimg a series of land classes with management and protection
guidelines.

This Inventoryprocess considered 18,663 acres. The great majority of these acres
were under intensive row crop production prior to Clemson University ownership.
Today these partical acres are largely utilized for production of forest products,
forestry researcteducation, recreatioand wildlife management, resulting in a

mix of successional habitats that are important to conservation. However some
Forest areas were not intensiwédrmed. These latter areas, along with streams

and wetlands, harbor some of the most natural settings on the Forest, areas worthy
of recognition and extra protection. Under tlmgentory3,823 acres (21%) will
receive extra protective management by delasignated as Special Natural
Resource Areas or as Buffers for streams or Lake Hartwell. In addition,
agricultural ecotones and habitat management areas are established and
recognized as ways to enhance game anegaame wildlife.

Thelnventoryalso efablishes a process for periodic review and update by a
select team representing pertinent areas of the University community.

University faculty, students, and other researchers are encouraged to inform the
Forest Manager 6s Office whenever they
unique or otherwise noteworthy natural resource on the Clemson Forest. This will
allow for its consi@ration under thignventoryand itsprocesses.
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INTRODUCTION

Corsistent with its mission, the7 500+ acre Clemson Experimental Forest

(ACl emson Foresto, or simply fAthe Foresto)

provide for research and educationgboriunities, wildlife enhancemest

commercial timberandpublic recreation. These efforts have involved various
Departments of Clemson University, state and federal resource agencies, and
volunteer based conservation groups. This work has also documented the
occurrence of unique or otherwise important natural resources on the Forest, and
forest managers have long anporated protection of those documented resources
in their forestry work plans.

The present inventory and planning process (begun in 2005) reprasents a
overview of the~orestand adjacent agricultural lands (total of 18,663 adres)
further document szial natural resources and natural resource areas, and to
identify them on maps. The process has been coordinated by a four person

Natur al Resource Planning Team appointed b

Management. The team members have met weekly oveastép years to

discuss the planning process and action items. During this time they also met with
many people familiar with the Forestos
field trips to the Forest. This effort has provided a natural rescweatay that
incorporates information fron#) the decades of work already accomplished on

the ForestB) individuals with pertinent knowledge of the Forest including

Clemson faculty, natural resource agency personnel, conservation group
membersC) the recentf implemented Creative Inquiry program that involves
undergraduate research on the Forest3rfeeld inventory efforts by the

Natural Resource Team.

OBJECTIVES

The Clemson Forest is a mosaic of upper piedmont habitat types, most of which
reflect the direct intervention of humans. Of those areas of the Forest reflecting
more natural conditions, some are exceptional for such aspects as their plant and
animal specig diversity and/or composition, their scenic qualities, their
contribution to wildlife conservation, their educational values, or some
combination of these. These areas are a major focus of this planning process.

The major objectives of this Natural Resce Planning effort are:

To identify, map , and briefly describe
resources and resource areas,

To provide guidelines that will help ensure that important natural resources, and
resource areas, receive appropriateagement and protection, and

To provide a process for futumeventoryreview and update as new information
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In addition thenventoryshould also: a) be useful to present and future Clemson
Fore$ manager their efforts to asure forestry and other land management
work remains compatible with protection of major natural resources, and b)
increase awareness of needs/opportunities for further study, research, and
educational work associated with the ClemBorest and its natural resources.

INVENTORY DEVELOPMENT AND PROCESSES

Process br Objective #1: To identify, map and briefly describe each of the

Forestds important natur al resources and r
Field inventory work was done in conjunct.i
divisionso of the Forest (see Figure 1). T

mapped by the Natural Resource Team as a first stage in this planning work
(during 2005). They provide ad®ning of the Forest based on major landforms,
watersheds, and other physical/management features, and provide a useful basis
for natural resource planning. A general description of the respective features of
each natural division is provided in Appexdi

The Natural Resource Team then (2@J began visiting areas of the Clemson
Forest as part of the inventory process. Aerial photos, information received from
consulted individuals (CU faculty, resource agencies, conservation groups,

student researelns), and the extensive knowledge of the Forest Staff served as a
basis for prioritizing areas to be examined. Notes were made on such resources as
notable stands of mature forest, rock outcrops, special wildlife areas, wetlands,
rare species, stream cotwdns, waterfalls, areas of natural beauty, and others. A

list of resource types inventoried during this work is provided in Table 1. The
general location of inventoried natural resources was mapped for use in plan
development.

Process or Objective #2 To provide guidelines that will help ensure that
important natural resources, and resource areas, receivappropriate
management and protection

A series of land classes, with guidelines, was developed for the Forest to help

meet this objective. Severdlo t he fAcl asseso0 have restricti
guidelines regarding allowed activities. These land classes and their respective

guidelines will help insure protective management for important natural resource

areas. Some discussion of the land classe®sded here. See Tablef@

definitions and guidelines associated with each land class.

. Agricultural Ecotone Formany years wildlife biologisteave recognized value

in establishment of an ecotone to help create a natural and gradual vegetation
tramsition between intensively managed agricultural fields and adjacent forest
stands. These ecotone buffers are typically recommended to be 30 ft or more in
width and line the outer edges of the agricultural fields. The ecotones consist of a
zone of natural eedy herbs and small shrubs that are allowed to grow here. Their
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natural resource function is to create the valuable habitat that ecotones provide for

wildlife. Numerous songbirds, nesting wild turkeys and quail, small mammals

including native mice, volesnd shrews, and reptiles, such as black racers, will

benefit from such habitats. To enhance wildlife habitats around fields on the

Forest, thisnventorypr ovi des f or an AAgricultur al Ecot
respective guidelines.

. Agricultural Lands These are lands currently being utilized for agricultural
purposes including crops, pasture, and hayfields.

Intensive Habitat Management Are&¥ithin the overall Forest, and its mix of

valuable wildlife habitats, there are some areas managatsinely for game and

norrgame habitat. This is typically done in conjunction with the SC Dept Natural

Resources. These are areas where certain plants are grown, or encouraged, areas

kept in early successional stages by periodic mowing, control of weaéds,ler

other efforts. Some of these have been managed in these manners for many years.

In thisinventoryt hose areas are recognized as O0int el
areaso.

. Lake Hartwell Buffer The Corp®f Engineers owns and maintains a strip of
project land around the shoreline of Lake Hartwell that buffers the lake from
impacts associated with land disturbing activities. The distance covered by this
strip varies in locations. In order to help protect/emeavater quality and

aesthetic factors associated with Lake Hartwell,ittusntorye st abl i shes a fALa
Hartwell Buffers class, with guidelines, on adjoining Clemson Forest land where

it Ii's needed to extend protesfulippoh to a min
shoreline.

. Mixed Successional Habitat8Vildlife abounds on the Clemson Forest.

However, its composition has changed over
wild turkey, or beaver could be found on the Forest or surrounding areas, which at

that time was largely barren and eroding farm fields. Today these species of

wildlife thrive on the Forest in large part due to sound management work done

over the years by the SC Dept of Natural Resources and the staff of the Clemson

Forest. Changesconnue t oday for the Forestds wildli
bald eagles, river otters, and now even black bears have become part of the

Clemson Forest community. All these positive changes have occurred due to: a)

long term protection of this large and néwested tract of land, b) professional

wildlife management efforts, and c) scientific forestry methods that produce a

guality mix of woodland habitats. These woodlands dominate the Clemson Forest

and are the heart and soul of its wildlife habitat. Becthesgconsist of a mixture

of young, middle age, and older pine stands, hardwood stands, and mixed stands,

we designate them in thisventoryas fAmi xed successi onal habit




Notable Resourckocations These are isolated locations of limited sizeeve

unique resources occur that are outside of an otherwise protected areas. An

example might be the location(s) of a rare species of plant that is neither within a

stream buffer nor within a Special Natural Resource Area. The location of the

resource irconjunction with any area needed to buffer or manageetiwirce
constitutes the Anotable resource |l ocation

. Special Management Areas | n s ome | oc aof-waptrawersauthei | i ty ri g
Forest. Management of these linear areas is largely dictatetilityy

maintenance and safety needs. In general, these areas are kept in early stages of

plant succession, and thus provide valuable habitat for some species of game and

nortgame wildlife. The Clemson Forest staff works in partnership with the

utilities to insure appropriate management of these rghtsay.

. Special Natural Resource Are&s some locations the abundance and/or

distribution of special natural resources, their distance from streams, and/or their

unique nature called for protectionareas beyond those covered by stream

buffers. I n order to accomplish this, a | a
Resource Area0 was <created. Eighteen such
planning effort. Among these areas are ecological shoveedisegs of the

Clemson Forest.

. Stream Buffers It became obvious from the start of this planning process that

many of the Forestds speci al natur al resou
order to help ensure protection for these lineartagi value natural resource
zones, the Astream buffero |l and class for

Historically the buffershave been 40 ft minimum on each side of the streams,

with the primary goal of protecting water quality. Based on field observations

during this work, and input from experts, the standard width of stream buffers

have been expanded to: A) 100ft on each side of perennial streams, and B) 50 ft

on each side of intermittent streams. In addition, a new objective for these buffers

now includes protection of the abundant botanical/zoological resources found in

these riparian areas, as well as protection of water quality in the streams. This
expanded fAStream Buffero | and class and it
additional protection foboth water quality and notable botanical and zoological

resources.

Process for Objective #3: Provide for futurenventory review and updates

The Natural Resourdaventorywill be incorporated into the overall management
plan of the CEF. While it is expected that these areas will remain in their natural
state over time there needs to be a process for updating/modifyilmy&mtory

as well as an annual evaluation of thieetiveness of and adherence to the Plan.

It is recognized that many of these areas are and will continue to be used for
teaching, research, outreach and recreational purposes. Most of the areas



identified are not currently harvested for timber nonpkd to be harvested for
commercial purposes. This will be reflected in the timber management plan as it
is developed. However, it must be understood that some timber harvesting might
be necessary to control disease and insects to ensure a healthy ikeesse,

there will be a need over time for new educational programs that might effectively
utilize these areas. To that end and to ensure the continuity/integrity of the
Natural Resourctnventory,all new programs/activities which propose to use or
might impact these areas must have prior approval from the Office of Land
Management.

Proposed new programs/uses will be submitted through the forest Manager to a
Natural ResourctnventoryReview Team for consideration. This team will
evaluate the promals and submit their recommendation to the Director of Land
Management. The Team will be comprised of a faculty member (or department
chair) form the [@partment of Forestry and Natural Resousses one from the
Department of Biological Sciences, the Rirfglanager will serve as a nenting
resource person to the Team. (note: during the transition period for
implementation of thisnventorythe team that developed theventorywill serve

in an advisory/resource capacity to the Natural ResdoventoryReview Team)

Faculty and others might know of areas of special biological diversity that should
be considered for inclusion in the Plan. These areas should be made know in
writing to the Team through the Forest Manager with a request for inclusiom in th
Plan. The Team will also provide on an annual basis an evaluation of management
of these areas for the purposes stated herein and make recommendations for
improvements and or changes.

THE NATURAL RERSOURCE PLAN

Thelnventoryis presented in two sectians) the North Forestegion (Forest

lands north of Hwy 123), and B) the South Forest region (south of Hwy 123). For

each of the two regions an overview map of the major natural resource areas is

provided (see Figures 2 and 3). Details about each of ¢ndifidd areas, by

Forest natural division, are shown and explained in Attachménis81Within

these attachments are provided: A) the natural restandeclassnaps for each

natural division, B) a generaladeaafsiption
C) a map showing identified natural resource elements within each natural

division, and D) an explanation of each identified natural resource element.

These natural resource maps (Figures 2 and 3) and their supporting detailed
information (Attachmets 1i 13), in conjunction with the Land Classes and
Guidelines provided in Table 2, constitute the Natural Resdnvemtoryfor the
Clemson Forest. Thisventorywill now be managed by the Office of Land
Managemenas provided for in Process #3



TABLE 1

CLEMSON EXPERIMENTAL FOREST

NATURAL RESOURCE INVENTORY CHECK LIST

(Natural resource features recorded/mapped during inventory watefdtatural
Resource Plan)

Terrestrial Habitat Types
1. UF:Upland Forests (notable examples)

2. BE Bottomland Forests (notable examples)

3. RQ Rock Outcrops (notable bedrock outcrops)

4. PC Unique plant communities (also recorded under aquatic habitats)
Aquatic Habitat Types

1. FW Floodplain Wetlands (areas adjacent to major streams that fietad waters
after heavy precipitation)

2. AW: Alluvial wetlands

3. BP: Beavemonds (in this casklarge, long established ponds, existing over many
years).

4. SS Springs, seepages

5. WE Water Falls

6. ST. Quality streams (stlams with fish, amphibians, scenic aspects, etc)
7. IMP: Man-made impoundments

Other Designated Resource Types

1. HM: Intensive Habitat Management Areas (areas worked to enhance habitat for
species of game and ngame wildlife)

2.B. Not abl e Botanical AFeatureo (Localized,
including rare species, unique associations, aesthetic speciesjretavithin, or
outside of an otherwisalesignated protected area).

3.Z NotableZool ogi cal AFeatureo (Localized, but
including rare species, unique associations, breeding sites, aesthetic species, etc,
found within, oroutside of an otherwisedesignated protected area).

4. SC Scenic areas (areas of special natural aesthetic value)
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TABLE 2

CLEMSON EXPERIMENTAL FOREST

LAND CLASSSES AND GUIDELINES FOR NATURAL RESOURCE

PROTECTION

The bel ow Al and cl| as s es 0 laadrclasmaph.Somear® n t he nat
quite restrictd in their application and distribution, while others are widely distributed.

1. AGRICULTURAL ECOTONE : Ecotones (vegetational transitions between
intensively managedgricultural landsindforested landswill be established around the
edges of all hagnd crop fields to enhance wildlife habitat values.

Guidelines Ecotones will be a minimumif 301t in width. They will be left to grow (in
herbgshrubs) on & - 5 year cycle. To keep it from becoming an extension of the forest,
ecotone areas will bmowed at the end of each cycle. Ecotones can be managed for
select plants that benefit wildlife. Management icentude useof herbicides, planting,
controlled burns, etc).

2. AGRICULTURAL LANDS : These are lands currently under agricultural
managemen(fcrops, pasture, hafields).

Guidelines: Agriculturakctones will be establisheals showron the Natural Resource
Plan.

3. INTENSIVE HABITAT MANAGEMENT AREA : Areas (forests stands, wetlands,
meadows, other) actively managed for habitat values through specific applications,
including plantings, controlled burns, water control, and protection of valuable food
producing trees/shrubs.

Guidelines: Activities for each individual area are discussed under their respective
AExpl anatory I nformationo sections.

4 .LAKE HARTWELL BUFFER : Forestlands adjoining Corpsf Engineer holdings
around the periphery of Lakéartwell thatare within 100ft of the full pool shoreline.
Designated to help protect water quality and/or aesthetic values associated with Lake
Hartwell.

Guidelines Within thisland clasghere will be no clear cutting of timber nor any land
disturbing activities. fie grounccoverand the general nature of the forest canopy will
not be disturbed or altered in any major way.

5. MIXED SUCCESSIONAL HABITATS: Areas (typically forestgdrepresenting
various stages of natural succession. The maintenance of thisojioaipitat types over
large, consolidated, piedmont areas such as the Clemson Forest, provides for a wide
range of habitats for wildlife species ranging in size (and habitat needs) from small neo




tropical songbirds (warblers, vireos, sparrows, etc) t@n@annivorous and predatory
mammalgbobcatsand black bears).

Guidelines An effective mix of these habitat types will be maintained through the
ongoing (and long established) forest management program of the Clemson Forest, as
coordinated by the Forellanager.

6. NOTABLE RESOURCE LOCATION : Specific locations of limited area containing
an important botanical @oological elemenfrare plant, unique faunal element, gt@t
is not already within protected areas.

Guidelines Specific protectivespes f or each i denti fied
| ocationo wil.| be determined in consu

—_ D
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7. SPECIAL MANAGEMENT AREAS : These are utility rightef-way that traverse
the Forest.

GuidelinesThese areas are managedsistent with the major needs of the utility. In
most cases management is related to safety and maintenance considerations.

8. SPECIAL NATURAL RESOURCE AREA : Expansive contiguous areas identified
as having many special natural resources. The prinmageanent goals of these areas,
and the highest value use of these areas, will be the continued protection of these
resources.

Guidelines: These ar@rotected areasNo disturbances will be planned in these areas
excet as provided for in Process.#3hese include activities associated with land
management, timber management, research, and recreation. Hexéstargroads,
trails, intensive habitat management areas, and other land manageianng,
outreachand recreation facilities can bentmued and maintained through routine
practices. It will be a goal to work toward insuring that existing roads and trails have
minimal impacts related to sedimentation, and on the botanical, faunal, and water
resources of their respective areas.

9. STREAMBUFFERS: i St r eam Buf &reas aijacetp ptleamsand t o

wetl ands that are not already protected by th
classification. Stream Buffers are managed to: 1) help protect water quality and 2) protect

the highly divese botanical andoological resourcehat occuwithin and along many

streams. Two classes of fiStream buffero are r
Class A Stream Bufferare those that occur along perenstaéamsClass Astream

buffers will extend 100 ft from each sidé the stream, or further if judged appropriate by

the Forest Manager.

Class B Stream Bufferare those that occur along intermittent streams. The Class B

Astream bufferso wil.l extend 50 ft from each
appropriateéoy the Forest Manager




Guidelines The guidelines for both classes of @AStr
ASpeci al Nat ur al R e £xxaptios 0 fi’streara luffe(sare ot abov e ) .
required along the channelized sections of Eighteda Glieek presently in row crop
production. These areas are within the AEI
Natur al Di vi si ono. However, if these field
future, the standard buffer guidelines will then apply.

ght
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Figure 1: Clemson Experimental Forest
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Figure 2: Clemson Forest North Area
Natural Resource Plan
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' Figure 3: Clemson Forest South Area
Natural Resource Plan
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CLEMSON EXPERIMENTAL FOREST
NATURAL RESOURCE INVENTORY

ATTACHMENTS
NOTES:

The following 13 Attachments agppendix 1provide additional information about the natural
resources of the Clemson Experimental Forest. Information is presented by natural divisions of
the Forest. Each of the Attachments contain up to four items including:

1) a natural resourdand classnap showing the land classes within that natural division
and their general locations

2) a general description of andwithnShatenaturah | Nat u
division

3) a map showing the results of the natural resource inventory for that natural division

4) a brief description of each item shown on the natural resource inventory map

A description of the land classes shown on the attachment maps, and their respective guidelines,
are provided in the text of the Natural Resoum@ntoryand in its Table 2.

A Note Regarding Stream Buffers There are two classes of Stream Buffagsexplained in

the text of the Natural Resource Plan. On the Attachment maps the Class A (100ft each side of
the stream) Buffers are shown as wide buffers with the stream indicated by a solid blue line. The
Class B (50ft each side of stream) Buffers &@ns as narrower buffers with the stream

indicated as a dashed blue line.

1
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ATTACHMENT 1

CLEMSON EXPERIMENTAL FOREST

NATURAL RESOURCEAREAS AND INVENTORY INFORMATION

FOR

KEOWEE RIVE R HIGHLANDS NATURAL DIVISION

2
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Keowee River Highlands Division
Natural Resource Plan
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KEOWEE RIVER HIGHLANDS NATURAL DIVISION

SPECIAL NATURAL RESOURCE AREAS
GENERAL DESCRIPTION

SNRA 1-1:. KENNEMORE SHOALS SNRA (214acres, see Map)
Features

Mature upland forest communities

Highly diverseshrub and ground cover vegetation

High quality streams with amphibian and fish populations

Scenic woodlands, rock outcrops, and streams with waterfalls

GENERAL DESCRIPTION: Tucked away in the most northwestern part of the Clemson Forest

is a series of lgh ridges that climb more than 200 ft above Lake Hartwell. Each of these is

drained by one or more small but high quality streams that flow into the lake. The best examples

of these are contained within the Kennemore Shoals SNRA which features a richdthobwe

type forest drained by several small high quality streams. The major aspects of the area are a

deep shaded forest with the sound of small streams flowing over falls and cascades. Schools of
small fish |ive i n t heangtricket&ogdoecurmlomny itshbanksand | e
Woodland songbird species that prefer the canopy of mature forests add their voices to this

setting.

Large rock outcrops with numerous cracks and crevices provide micro habitats, as do the fallen
logs common to anature forest. Along the streams and on lower slopes the conditions favor tree
species that prefer moist conditions and include northern red oak, cucumber magnolia, American
beech, and white ash among others. Here also are dense colonies of ferns &owdensldf

Upslope, where dry conditions prevail, the tree composition changes to one dominated by
southern red oak, scarlet oak, and chestnut oak with a much sparser understory.

The streams here have clean rocky substrates, and seem to skaw fititlimpact from human

activities. Schools of fishes occur in most pools. Frogs inhabit the banks, and, turning rocks in

the stream reveals an abundance of aquatic in
of these settings is reflected by fhresence here of the black bellied salamander, a species

typical of the mountains, but not of the piedmont.

In addition to the forest coves and ridges, this area contains a scenic woodland adjacent to Lake
Hartwell. Dominated by oaks, hickories, sweetgum, shortleaf pine, and others, this area slopes up
to a high hill on which grows the only native populatioreastern hemlock on the Clemson

Forest. Hemlocks to over 2 ft in diameter occur here. During winter this area provides a scenic
view northward toward the mountains.

4
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SNRA1-2 Blackjack Ridge SNRA (5 acres, See Map)
Features

Xeric upland forest community

Maturestand ofblackjack oak, post oalnd associated species.

GENERAL DESCRPTION: Some of he ridges of th&eowee Highlands Natural Division
support communities reflecting very dry conditions that occur there. This SNRA is situated on
top of one ofhiese ridges and supports a mature stand of xeric forest dominated by blackjack
oak, post oak, sourwood, and associates. Shrubs include members of the heath (blueberry)
family.

This community is likely enhanced by periodic controlled burns. Such burnseeayto be
planned in the future to help mainatin the forest community in this SNRA.
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