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| ntroduction

Toprovidefor adiversity of wildlife, fish, and plant
habitats, the Nationa Forests use management
indicator species(MIS) asatool for identifying
speciaized habitats, formulating habitat objectives
and standardsand guidelines. Additionaly, they
focustheanaysisof effectsto biological resources
acrosstherangeof alternatives proposed during
Forest and project planning. Management indicator
speciesare used to addressissuesrelated to biologi-
cd diversity, aswell asmanagement of wildlifeand
fishfor commercid, recreational, or aesthetic values
or uses(FSM 2621.1). Thisdocument summarizes
popul ation and habitat trendsto datefor MIS
identified in both the FrancisMarion (1996) and the
Sumter (1985) Land and Resource Management
Plans (LRMP) asrequired inthe Planning Regula-
tions (36 CFR 219.19), under which current Forest
Planswere approved. Habitat and population
trends are eval uated within the context of Forest
Plansrequirements, Forest Plan implementation or
ongoing management and risksto the species, and
the probability of speciesand habitat persistence,
whichiswell distributed acrosstheplanning area. In
caseswherethe dataare either inclusive, or suggests
that speciesor habitat are decliningto apoint that
species persi stence cannot be assured, recommen-
dationsare madeto shift management emphasisor
amend management or monitoring directionwithin
theForest Plans. Thisanalysisoffersalarger
context for evaluation of biodiversity at theland-
scape scale, which can be used to strengthen project
devel opment, effectseval uation, and Sumter Forest
Panrevisonefforts.

Documentation of Management I ndicator
Species Selection

When Forest Serviceregulationswere devel oped to
implement the National Forest Management Act, the
concept of Management Indicator Species(MI1S)

wasincorporated into thedirection. TheMIS
approachisdesigned to function asameansto
providesomeingight into effectsof management
direction on plant and anima communities. The
concept of MISistoidentify afew speciesthat
represent many other speciesand eval uate manage-
ment direction by the effects on habitatsfor MIS.
Indicator specieswereto be selected from the pool
of vertebrate speciesof wildlifethat are knownto
occur onthe Forest. The selection of MISwas
based onthefollowing criteriaspecifiedinthe 1982
Planning Regulations

S219.19 Fish and wildliferesources

(a)(1) Inthe selection of management indicator
species, the following categories shall be repre-
sented where appropriate: Endangered and
threatened plant and animal speciesidentified on
the State and Federal lists for the planning area;
species with special habitat needs that may be
influenced significantly by planned management
programs; species commonly hunted, fished, or
trapped; non-game species of special interest;
additional plant and animal species selected
because their population changes are believed to
indicate the effects of management activities on
other species of selected major biological commu-

nities or on water quality.

Initid speciesligts, developedin associationwith
each Forest Plan, were comprised of species
meeting the abovecriteriad ong with aspecies/
habitat matrix to associate each MISwith maor
habitats, forest types, or age classes. Ecologica
indicatorswere selected for habitatsnot already
represented. Usingthesecriteria, alist of 33MIS
was developed for the Sumter National Forest
(SNF) (1985), and alist of 35 MISand 7 plant
communitieswasdevel oped for the FrancisMarion



National Forest (FMNF) (1996). Additional
speciaized habitats, identified through the Southern
Appa achian Planning process (ongoing), have been
added to refine habitat rel ationshipsfor some of the
MISat thistime.

Thefollowing habitat matrix relatesterrestrial MIS
to forested age classes, forest type groups, and
specialized habitats. Numbered habitat groupsare
related to forest types (when appropriate) inthe
following crosswalk.

Crosswalk between Habitat Group, Habitat #, and Forest Type

HABITAT GROUP HABITAT # CISC Fggg:; TYPES
Southern Pines 1 3,21,22,26,27,31,32
Upland Hardwood 2 50,53,54,56,57,58,59,60,69
Mixed Pine-Hardwood 3 10,11,12,13,14,44, 46,47,48,49
Bottomland Hardwood/Swamp 4 61,62,63,64,65,67,71,72,73,74
Basic Mesic Forests* 5 53,54,55,56
Mixed Mesic Forests 6 3,4,5,8,9,10,53,54, 55,56
Upland Savannas and Woodlands** 7 21,22,23,31,32,38, 3912,15,20
Pocossins 8 18,36,40,68,99
Cypress-Tupelo Pond Forests 9 23
Seasonally Wet Savannas* 10 98
Maritime Forests 11 77
Rock Qutcrops 12 NA
Springs and Seeps 13 NA
*Habitat identification based on understory communities ~ NA= Not Applicable
**Habitat identification based on fire regime or forest structure




Table 1. Management Indicators by Age Class and Habitat Group

Late
MIS Nat. Forest Grass-Forb |Shrub-Seedling| Sapling-Pole| Mature Sucz:8%3f|on
(Age 0-5) (Age 5-20) (Age 21-40) | (Age 41-80) Pine: 100+
Hardwood)
American Chaffseed FM 1,7 1,7 1,7
American Wahoo S 2,3,5,6 2,3,5,6
Am.Swallow-tailed Kite FM 1,3,4,5,8, 10 |1,3,4,5,8, 10 1,345,810 [1,3,4,58,10 [1,3,4,5,8,10
Awned Meadow-beauty FM 9,10 9,10 9,10
Bachman'’s Sparrow FM 1,7,10 1,7,10 1,7,10
Bay-Swamp Pocossin FM 8 8 8 8 8
Blackstem Spleenwort S 12 12 12 12 12
Black-throated Green =y 8 3.4.8 3.4.8
\Warbler
Brown-headed
Nuthatch S ! ! !
Brown water snake S 4 4 4
Calcareous Mesic =y 5.6, 5,6
Forest
Columbo S 5,6 5,6
Eastern Bluebird FM/IS  [1,7,10 1,7,10 1,7,10 1,7,10
Eastern fox squirrel 1,2,3,5,6,7,11 1’12'3’5’6’7’_ 1,2,3,5,6,7,11
Eastern gray squirrel S 2,3,4,5,6 2,3,4,5,6
Eastern king snake S 1,2,3,4,5,6,7 11,2,3,4,5,6,7 1,2,3,45,6,7 [1,2,3,45,6,7 [1,2,3,4,5,6,7
11213141516177 11213741516771 112131415161- 112!31415161
Eastern Wild Turkey FM/IS 18,9, 10, 8,9, 10,11, 7,8,9,10,11, (7,8,9,10,
11,12,13 12,13 12,13 11,12,13
Eastern woodrat FM 34,5389 34589 34,589 3,4,5,8,9
Fraser’'s Loosestrife S 1,2,3,4,7 1,2,3,4,7 1,2,3,4,7
Eastern woodrat FM 34,589 34589 3.4,5,8.9 3,4,5,8,9
Fraser's Loosestrife S 1,2,3,4,7 1,2,3,4,7 1,2,3,4,7




Table 1. Management Indicators by Age Class and Habitat Group (continued)

Shrub-Seed|- Late
MIS Nat. Grass-Forb ing (Age 5- Sapling- Pole | Mature (Age | Succession
Forest (Age 0-5) 9 20? (Age 21-40) 41-80) (80+ Pine;
100+Hrdwd)
Ginseng S 2,3,5,6 2,3,5,6
Grass-of-Par- s 13 13
nassus
Great Crested | . [1234567, |1234567, (123456 |123456, |123456,
Flycatcher 8,9,10,11 8,9,10,11 7891011 |7.89,1011 |7,89,1011
Hooded FM 2489 2489 2489 2489
Warbler
Longleaf
Woodland FM 11,7 17 17 17 17
Mabee’s FM  |1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10
salamander
Maritime FM  |25611 256,11 25,611 25,611 25,611
Forest
Mountain s 2356 2356
Camellia
GreatCrested | [\ |1234567- |1234567- |123456, |123456  |F290>"
Flycatcher 8,9,10,11 8,9,10,11 7891011 |7,89,10,11 it
Hooded FM 2489 2489 2489 2489
Warbler
Longleaf
Woodland FM 1.7 17 17 17 17
Mabee’s FM  |1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10
salamander
Maritime FM  |2,5611 256,11 25,611 25,611 25611
Forest
Mountain s 2356 2356
Camellia
Northern
Bobuhite FM |1,7,10 1,7,10 1,7,10
Northern
dusky s 456,13 456,13
salamander
Northern FM 245689 |2456809
Parula
Painted 2,3,4,5,6,
Bunting FM 8,911 11 1 1




Table 1. M anagement I ndicators by Age Class and Habitat Group (continued)

Late
. . M ature :
MIS Nat. Grass-Forb | Shrub-Seedling | Sapling-Pole (Age 41- Succession
Forest (Age 0-5) (Age 5-20) (Age 21-40) 980) (80+ Pine;
100+Hrdwd)
Piedmont S 2356  [2356
Strawberry
Pileated 2,3,4,5,6,8,
Woodpecker FM/S 0.11 2,3,45,6,8 9,11
Pine and Pond FM  [1,7,9,10 17910 [1,7,9,10
Cypress Savanna
Pine Woods treefrog FM 1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10 1,7,9,10
Pondberry FM 1,7,9,10 1,7,9,10 1,7,9,10
Pondspice FM 1,7,9,10 1,7,9,10 1,7,9,10
Pond Cypress/ M 17,910 17,910  [1,7,9,10
Tupelo Pond
Prairie Warbler M h2,3,5,6,7,8,10, 7,8,10,11 7,8,10 7,8,10
Prothonotory
Warbler FM 4,9 4,9 4.9
Red-cockaded
Woodpecker FM/S L7 L7
Red-headed
Woodpecker S 1,34 1,34
Small Whorled S 36 3.6
Pogonia
Smooth Coneflower S 7 7 7
Southern chorus M 1,7.9.10 1,7.9.10
frog
Southern Mixed
Hardwood Forest FM 2.6 2,6 2.6 2.6 2,6
Spoonflower FM 8 8 8 8 8
Sun-facing S 47 47 47
Coneflower
Swainson’s Warbler FM 48,9 48,9 48,9
Umbrella Leaf S 6,13 6,13
Webster’'s S 45,6 456
salamander
. . 1,2,3,4,5,6,7,8,9, 11,2,3,4,5,6,7,8,
White-eyed Vireo FM/S 11 9.11
White-tailed deer FM/S (Al All All Al All
Wild Coco FM 1,7 1,7 1,7
Wood Thrush FM 4,5,6,8,9 i”l5'6’8’9’
Yellow-breasted 1,2,3,4,5,6,7,8,
Chat FM/S 1,2,3,4,5,6,7,89,11 9.11
Yellow-throated EM 2,3,45,6,8 (2,345,689,
Warbler 9 11 11




Forestwide M anagement I ndicator Species
Habitat Monitoring and Evaluation

Both popul ation and habitat dataare used to moni-
tor management indicator speciesonthe Forests.
Sincehabitat conditionisoneof the primary factors
influencing population levels, assessment of trendsin
key habitat parametersisal soimportant in estimating

guidelines, and minimum management requirements.
Theimportance of habitatsincluding early succes-
sion (forested age class0-10), late successiona pine
(age 80+), late successiona hardwood (age 100+),
mixed pine-hardwood, and aquatics have been

popul ation trendsand conditions.

Management indi cator species can be grouped by
preferred habitat groupsin order to facilitate habitat
monitoring, focuseffectsanadyds, and develop
management objectives, Forest standardsand

recognized in both the FrancisMarion and Sumter
Forest Plans. A greater variety of habitat groupsare
identified in the FrancisMarion Plan (1996) com-
pared to the Sumter Plan (1985). Even morecan
berecognized today. Thefollowing are management
indicator speciesgrouped by preferred habitat
group.

Table 2 - Management Indicator Species Groupings

Preferred Habitat Group

MIS

Early Succession

Eastern Bluebird, Northern Bobwhite, Prairie Warbler, Yellow-
breasted Chat, White-tailed deer, White-eyed Vireo

Late Successional Pine

American Swallow-tailed Kite, Brown-headed Nuthatch, Red-
cockaded Woodpecker

Late Successional Hardwood

Pileated Woodpecker

Mixed Pine-Hardwood

Eastern grey squirrel, Eastern Wild Turkey

Upland Savannas and Woodlands

American Chaffseed, Bachman’'s Sparrow, Eastern fox squirrel,
Eastern king snake, Fraser’s Loosestrife, Great Crested Flycatcher,
Longleaf Pine Woodland Communities, Red-headed Woodpecker,
Smooth Coneflower, Sun-facing Coneflower, Wild Coco, Wood
Thrush

Rock Outcrops

Blackstem Spleenwort

Basic Mesic Forests

American Wahoo, Calcareous Mesic Forest Community, Columbo,
Ginseng

Mixed Mesic Forests

Piedmont Strawberry, Small Whorled Pogonia, Southern Mixed
Hardwood Forest, Webster’'s salamander

Maritime Forests

Maritime Forest Community, Painted Bunting

Pocossins

Bay-Swamp Pocossin Community, Spoonflower, Swainson’s Warbler

Cypress-Tupelo Pond Forests

Pond Cypress/Swamp Tupelo Pond Forest Community, Mabee’s
salamander, Pine woods treefrog, Pondberry, Pondspice, Southern
chorus frog

Seasonally Wet Savannas

Awned Meadowbeauty, Pine and Pond Cypress Savanna
Communities

Springs and Seeps

Grass-of-Parnassus, Umbrella Leaf

Streamside/Bottomland
Hrdwd.Forests

Black-throated Green Warbler, Northern Parula, Yellow-throated
Warbler, Prothonotory Warbler, Northern dusky salamander, Brown
water snake, Mountain Camellia

Cold Water Streams

Brook Trout, Brown Trout, Rainbow Trout

Cool Water Streams

Redbreast Sunfish, Redeye Bass, Striped Jumprock

Warm Water Streams

Redbreast Sunfish, Striped Jumprock, Speckled Madtom

Warm Water Streams

Bluegill, Largemouth Bass

time

*Plant communities containing habitat for rare species were included as MIS per Regional Guidance at that
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Theprimary tool for eval uating habitat conditionsis
the ContinuousInventory of Stand Conditions
(CISC) data, compiled from periodicfiedinvento-
riesthroughout the Forests. Other sourcesof data
includethe United States Department of Interior
Nationa WetlandsInventory and plant community
inventories (Porcher, 1994,1993,1982). Usingthis
data, trendsinforest typesand baselinedataon
specialized habitats can be displayed.

FrancisMarion

A diversity of habitatsoccurson the FrancisMarion
supporting avariety of plant and animal speciesand
their habitats. Themgjority of the over 250,000-
acreForestisinloblolly pineforests, swamp forests,
and longleaf pineforestsand woodlands. By the
year 2000, the Francis Marion had reached 106
percent of the 10-year Forest Plan objectivefor
longleaf pineforest typesand had achieved the
objectivefor mixed pine-hardwood acres (FY 1999
Monitoring and Evauation Report, p.7). The
FrancisMarion gtill fallsshort of the 10-year Forest
Plan objectivefor hardwood and mixed pine/
hardwood forests, at 16 percent compared to 20
percent of theforested acres (Forest Plan, p.2-2).
Bottomland hardwoods appear to beincreasing, but
upland hardwood forestsare unchanged.

Table 3. Forest Type Group Trends on the Francis
Marion NF (percent of terrestrial acres)

Hurricane Hugo eiminated 60 percent of thefor-
ested canopy on the FrancisMarionin 1989 creat-
ing an abundance of early successiona conditions.
Notabletrendsin ageclassdistribution onthe
FrancisMarionsince 1996 includeadeclinein
early-successiond habitats (0-6), but anincreasein
fire-maintained savannaand woodland habitat. The
FM Plan has an objective of 5,000-10,000 acresin
the0-3 ageclass (p.2-2). Stand datashows
12,780 acresinthisageclass, including sparsely
stocked standsthat have been burned twice or more
sinceHurricaneHugo.

Table 4. Trends in Forested Age Classes on the
Francis Marion NF (percent of terrestrial acres)
SUCCESSIONAL Age 19-

STAGE Class | 96 | 2000 Trend
Grass-Forb 0-6 52 |1.0 -4.2 %
Shrub-Seedling 7-15 3.8 |41 |+0.3%
Sapling-Pole Pine [16-40 |11.8 [17.6 |+5.8%
Sapling-Pole 1640 |37 |32 |[-05%
Hardwood
Mature Pine 41-80 |14.5|14.1 |-0.4%

No
Mature Hardwood | 41-100 | 31.2 | 31.2

change

i 0,

Lz_ate Successional 81+ 16 |31 +1.5%
Pine
Late Successional 100+ 9 16 +0.7%
Hardwood

FOREST TYPE GROUP 1996|2000| Trend
|_oblolly/Slash Pine 46 | 37| -9
|_ongleaf Pine/+Loblolly Mixtures 151 19| +4
Pond Pine Woodlands 3 21 -1
Upland Hardwood Forests 1 1 0
Mixed Pine/Hardwood Forests 4 6 | +2
Bottomland Hardwood Forests 7 9| +2
Swamp Hardwood/Cypress Forests | 18 | 20 | +2

Additional specidized habitatsontheFrancis
Marionincluderareor threatened plant and animal
communities, and aquatic habitats. Baselineacre-
agesinthese specidized habitatsaredisplayedin
Table5. Savannasand woodlandsrefer to commu-
nitieswith an openforest structure, which support a
dense herbaceousunderstory. Asdefinedinthe
draft International Classification of Ecologica
Communities(1998), woodlandsinclude* open
standsof treeswith crownsnot usually touching
(generally forming 25-60 percent cover).”



Fire-maintained pinewoodlands are emphasi zed Trendsinforest type groupsare displayed bel ow for
within a160,000 Red-cockaded Woodpecker the Sumter asawhole, and for National Forest land
Habitat Management Area(HMA) onthe Francis occurring in each physiographic province

Marion. TheFrancisMarion Plantiersto standards
and guidelinesoutlinedinthe“Record of Decison

(ROD) fOLManag.er?]mt. of the Req-COCkaded . Table 6. Forest Type Group Trends on the
Woodpec erand_lts abitat on_NatlonaI Forestsin Sumter NF (percent of terrestrial acres),
the Southern Region” (Appendix A, 1995) requiring | 1985-2000
that theentire HM A be prescribed burned ona5-
ear rotation. Dueto smoke management problems
y . . anag b Forest Type | 19g5+ | 1990 | 2000 | Trend
at urban interfaces associated with fuel loading asa Group
result of Hurricane Hugo, almost 2 percent of the
HMA has not been prescribed burned in over ten Southern 75 | 70| 67 | 7%
Yellow Pine
years.
Upland and
: — Cove 12 16 | 20 | +8%
Table 5. Baseline acreage of specialized Hardwoods
habitats on the Francis Marion NF (as of
1/2001
) Bottomland g 5 . 2%
. Hardwoods
Pine Savannas and Woodlands
L 63,779
(burned within 5 yrs.) Mi
ixed
. 5 7 7 +2%
Longleaf Woodland (burned within Pine/Hardwood
30,205
5yrs.)
, *calculated on suitable timber base only
Bay-Swamp Pocossin 26,846
Calcareous Mesic Forests 72
Pond Cypress and Tupelo Pond 3419
Forests ' Table 7. Forest Type Group Trends on the
Andrew Pickens District (percent of terrestrial
Maritime Forest 233 acres), 1985-2000
Seasonally Wet Savanna 811
Y gg‘ft Type 1985* | 1995 | 2000 | Trend
Southern Mixed Hardwood Forest 218 P
Southern
Ponds/Lakes/Impoundments 64 vellow Pine 56 46 38 -18%
Warm Water Streams (miles 275
( ) Upland & Cove o8 29 1 +13%
Hardwoods
Bottomland No
Sumter Hardwoods i i " | Change
The Sumter National Forest occupiesover 360,000 Mixed 17 | 25 | 20 | +3%
; S ; i it Pine/Hardwood
acresin South Caroling, including two districtswithin
the Southern Appal achian Piedmont (the Enoreeand *calculated on suitable timber base only
Long Canecalled piedmont districts), and one

digtrictinthe Southern Appaachian Blue Ridge
phys ographic province (the Andrew Pickens).



Table 8. Forest Type Group Trends on the
Piedmont Districts (percent of terrestrial
acres), 1985-2000

piedmont. Effortsarebeing madetoincreasethe
hardmast component by favoring oaksand hickories
in conjunction with thinning and forest regeneration

Forest T activities
G?gisp YP€ 1 1085+ | 1995 | 2000 | Trend
Habitat diversity onthe Sumter isenhanced by
Sollllthe”? | 78 | 75 ChNO providing for avariety of ageclasses. Trendsin
vellow Pine ange forested age classes on the Sumter asawhole, and
Upland & Cove |, 13 | 15 +3% by physiographic provinceor district, aredisplayed
Hardwoods inTables9and 10
Bottomland -1%
Hardwoods 8 6 ! q
Table 9. Trends in Forested Age Classes on the
Mixed . . . 204 Sumter NF (percent of terrestrial acres), 1985-2000
Pine/Hardwood ;
2;00:53'0”&' CA|g§s 1985 | 1995 | 2000 | Trend
*calculated on suitable timber base only g
Barly 010 | 88 | 133 6.4 |-2.4%
Succession
The Sumter National Forestisdominated by south- | sapiing-pole [ 11-40 | 17.3 | 23.9 | 29.3 | +12%
ernyellow pine, especidly the piedmont districts,
wherethisforest typeislargely composed of planted | Mature Pine 41-80 | 28.2 | 29.0 | 30.0 [ +1.8%
loblolly pine. Between theyears 1985 and 2000,
. : Mature 41-1- o
the Sumter saw anincreasein upland and cove Hardwood 00 22.8 | 21.5| 21.0 | -1.8%
hardwoods, and adecreasein southern yellow pine
forests. Onthe Piedmont, thisincreasewasdueto ;itfcessional a1+ o5 | 32 | 65 |an
effortsto be moreaccuratein hardwood classifica- Pine ' ' ' °
tion and mapping.
Late
The Sumter standard (Sumter Plan, p.IV-4) to Successional 100+ 0 31| 43 [+4.3%
“ Hardwood
manageand
maintainahard
mast compo- Table 10. Trends in Forested Age Classes on Sumter NF, by District (% of terrestrial
nentin hard- acres; AP = Andrew Pickens District, EN/LC = Piedmont Districts), 1985-2000
wood stands, -
) Successional [ Age
mixed stands, Stage Class 1985+ 1995 2000 Trend
specia areas,
inclusions, key AP | EN/LC| AP | ENILC | AP | EN/LC| AP | EN/LC
areas, and pine
standsto Grass-Forb 0-5 61| 88 | 20 6.1 7 17 -5.4% | -7.1%
prowdea; . e
averageo Successional | 81+ | 108 | 22 |124| 6 |242| 15 | +134 | -7%
poundsof mast | pine
per acre per »
ate
yeaergf,o.r 10?0 Successional 100+ 0 4.3 A4 18 4 +18% +.4%
acr 1SN0 Hardwood
being met over
much of the *calculated on the suitable timber base only
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The Sumter Plan objectiveisto have 42,000 acresor
12.6 percent of thesuitableacresinthe0-10 ageclass.
Theamount of early successond habitat onthe Sumter
National Forest hasdeclined since 1995, andiscur-
rently below Sumter Plan objectivesand isdecreas-
ing. Theacreageinlate successiona pineand hard-
wood forest on the Sumter National Forestisincreas-
ing and hasmet Sumter Plan objectivesfor late suc-
cessiond pine (5 percentinpineover 80years), butis
bel ow objectivesfor |ate successional hardwood (5%
in hardwood over 120 years). Themgjority of late
successional habitats occur onthe Andrew Pickens
digtrict.

Specidized habitats on the Sumter National Forest
have beenidentified through the Southern Appa a-
chian Planning process. Theseincludeagreater
variety of hardwood communities, woodland
communitiesmaintained with prescribed fire, and
non-forested habitats. Many of thebasicmesic
forest communitiesareincluded as proposed
botanical areasthrough the Sumter Forest Plan
revison process. Aquatic habitats, particularly trout
habitats, were recognized and maintained inthe
1985 Forest Plan (Sumter Plan, p. IV-3). Fire-
maintai ned pinewoodlands (see definitionson p.12)
areemphasized in Management Area8 ontheLong
CaneRanger District (Sumter Plan, p. 1V-43).
Management Area8 (3,444 acres) maintainspine
woodland habitat for the Red-cockaded Wood-
pecker, by providing for open pine habitat managed
on an 80-year rotation with prescribed burningon a
3-year rotation. Woodland habitatswith Northern
Bobwhite asafeatured species are managed on
both Piedmont districts. Onthe Andrew Pickens
Ranger District, open woodlands are maintained for
the endangered smooth coneflower and for table
mountain and pitch pinecommunities. Basdline
acreagesin thefollowing specialized habitatscan be
noted on the Sumter National Forest.

11

habitats on Sumter NF as of 1/2001)

Table 11. Baseline acreage of specialized

Savannas and Woodlands 5,480
Basic Mesic Forests 4,780
Mixed Mesic Forests (AP only) 34,520
Rock Outcrops 5
Streamside Corridors/Springs and 74,000
Seeps

Cold & Cool Water Streams 126
Ponds, Lakes, Impoundments 79
\Warm Water Streams (miles) 1,091




Forestwide M anagement I ndicator Species
Population Trend Monitoring and Evaluation
by Habitat Group

Forestwide Management I ndicator SpeciesPopula-
tion Trend Monitoring and Evauation by Preferred
Habitat Group, for Sumter National Forest (SNF),
FrancisMarion National Forest (FMNF) or both

(FM&SNF)
Early Succession Species

Eastern bluebird (FM& S NF)

Eastern Bluebird, Saliagalis, wasidentified asan
MISfor both the FrancisMarion and Sumter to
serveasan ecological indicator for two habitat
types. mature pinewith open understories, and early
success ond habitatsincluding therequirement for
cavitiesin both habitat conditions (FrancisMarion
MIS selection processrecord). To monitor the
effectsof Planimplementation onthese habitats,
Appendix G of the Sumter Plan statesthat wewill
use CISC datato monitor vegetative conditions, rely
on standardsand guidesfor habitat distribution, and
use bird surveysto monitor populations. The
FrancisMarion Monitoring and Eval uation Strategy
statesthat wewill collect point count data, calculate
popul ation trendsand comparewith habitat changes
over time. Eastern Bluebird populationshave been
monitored through bird point countsthat have been
conducted on the Forest since 1994 using methods
describedinHamel et d. (A Land Manager’s
Guide to Point Counts of Birds in the Southeast,
USDA Forest Service, GTR-120, 1996). Habitat
changesand estimated population trends have been
documented over timein Forest monitoring reports,
published annualy by the Forest Servicefor the
Sumter since 1990.

Thefollowing sourcesof dataand informationwere
usedinthisanayss.

o Sauer,J. R.,J. E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. \ersion 98.1,
USGS Patuxent Wildlife Research Center,
Laurel, MD

o USDA Forest Service. FrancisMarionand
Sumter National Forest. Forest records
(1979-2000) and annual bird point data
(1994 — 2000)

o USDA Forest Service. FrancisMarion and
Sumter Nationa Forest, Annua monitoring
reports (1990 —-2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Distribution of South CarolinaBirds.
The Charleston Museum.

Eastern Bluebirdisabird of theopenland, i.e.,
farmyards, roadsi des, regeneration areas, and park
likewoodlandswith scattered trees. Populations of
Eastern Bluebird appear to have been steadily
increasing (trend estimate 4.51; p =.00017; Sauer
et al., 2000) across South Carolina(Figure 1).
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Bluebird

Figure 1. Average number of Eastern Bluebirds per route for Breeding Bird Survey routes in

South Carolina, 1966-1999

A total of 1138 bird point countswas conducted on
the Sumter and 739 pointsonthe FrancisMarion
from 1994 through 2000. Therewere 149 detec-
tionsof Eastern Bluebird during 116 of the 1877-
point counts.

Point counts conducted on the Sumter indicate
Eastern Bluebird to berelatively common onthe
piedmont districtsand the FrancisMarion, and
uncommon onthe Andrew PickensDistrict (Figure
2). Callectively, Eastern Bluebird appearsto have
no long-term trendsin abundance on the Forest
(1994 —2000; Figure 3), however it appearsto be
diminishing onthe Andrew Pickens, with only one
detection, inrecent years (1997 —2000). Bluebirds
were abundant when regeneration and site prepara-
tion burning were common practiceson the Andrew
Pickensdistrict (Shatley, Stewart; perscomm.).

Eastern Bluebird appearsto be associated with
grass/forb conditionson al districts (Figure 3a).
Bluebirds occurred most frequently in pineforest
typesingrass/forb conditionsin the piedmont and
coastal plain (Figure 3c). Four out of five detections
occurredin pine, grass/forb habitats. All forest
typeswere used by bluebirdsinthemountains,
whichmay bemorereated to availability of suitable
habitatsthan alack of preferencefor habitat types.

Onall digtricts, Eastern Bluebird occurred more
frequently on upland sites(Figure 3c). There
appearsto begreater use of shrub/seedling, sapling/
poletimber and mature habitatsinthe coastal plain
which may berelated to therepetitive burning, mid-
story control and artificia cavity installation being
donefor Red-cockaded Woodpecker management.
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Figure 2. Percent occurrence of Eastern Bluebirds on point counts by District on the Francis
Marion and Sumter National Forests, 1994 - 2000

407 = = I | |mGrassforb

30+ | |mShrub/seedling
20+ ﬁ | | Sapling/poletimber
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Figure 3. Percent occurrence of Eastern Bluebirds on point counts by successional stage on the
Francis Marion and Sumter National Forests, 1994 - 2000
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Effectsof Management

Eastern Bluebird populations prefer openland,
semi-open forest and open woodswith an adequate
supply of excavated cavities (Hamel 1992, p. 235).
Regeneration, frequent burning in openforests, and
mai ntenance of larger openings (greater than one
hectare) benefit Eastern Bluebird. Preferred habitats
for Eastern Bluebird onthe FrancisMarion and on
the piedmont districtsare being perpetuated and are
distributed acrossthe Forests (Figure5). Itislikely
that populations of Eastern Bluebird will persiston
the FrancisMarion and in the piedmont onthe
Sumter National Forest.

Inthemountains, suitable habitat conditionshave
beenrapidly declining in abundanceand distribution
(Figure4). Preferred habitats have been reducedto
maintained wildlifeopenings, utility corridors, and
roadsideclearings. Consequently, itremainsa
question if apopulation of Eastern Bluebirdswill
persist onthe Andrew Pickensfor theforeseeable
future. 1tisworthwhileto notethat an accelerating
prescribed burning programisin placeonthe
Andrew Pickens(goal of 5,000 acres/year), and we
believe prescribed burning will improve habitat
conditionsfor Eastern Bluebirdsin portionsof the
burn areas. Thereisaneedto add bird monitoring
pointsinthe burn areason the Andrew Pickens.
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20+ f O Sapling/pol etimber
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Figure 4. Percent of acreage by forest successional stage on the Francis Marion and Sumter
National Forestsin 2000 16
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Northern Bobwhite (FMNF) FrancisMarion and Sumter National Forest.
Forest records and annual bird point data

Northern Bobwhite, Colinusvirginianus, was (1994 —2000)

identified asan MISfor the FrancisMarion for three 0 USDA Forest Service. FrancisMarionand
reasons: 1) itisahigh demand speciesthroughout Sumter National Forest, Annua monitoring
South Caroling, 2) itisdedlining significantly reports (1990-2000)

throughout itsrangein the Southeastern United 0 SCDNR. Resuitsof quall hunter surveys
States, and 3) it isresponsiveto management (1987 —2000)

activities(FrancisMarion M1S sdlection process o _ _
record). Tomonitor theeffectsof Planimplementa-  NOrthern Bobwhiteisaspeciesoften associated

tion onthisspecies, Appendix B of the Francis with alandscape peppered with old homesites, i.e.,
Marion Plan statesthat wewill collect quail call small openfields, hedgerows, shrubby thickets,
route dataand cal cul ate popul ation trendsover time,  9rassdominated understoriesand sometrees. For
Northern Bobwhite popul ations have been moni- the past 35years, Northern Bobwhite have been on
tored through South CarolinaDepartment of Natural ~ st€edy declinerange-wide. During that sametime
Resources(SCDNR) annual call counts (1979- period the preponderance of small fieldshas
present), and bird point countsthat have been dwindled, farming practicesonremaining farmlands

conducted onthe Forest since 1994 using methods ~ have changed and other factors have hastened the
described in Hamel et d. (A Land Manager’sGuide declineof quail. In South Carolinaaone, Northern
to Point Countsof Birdsinthe Southeast, USDA ~ Bobwhitepopulaionsarecurrently 1/5 of the
Forest Service, GTR-120, 1996). Habitat changes population that e>_<|sted in1966. Populations o_f
and estimated populationtrendshavebeendocu- ~ Northern Bobwhite appesr to have been steadily
mented over timein FrancisMarion monitoring decreasing (trend estimate -4.42; p = .0000; Sauer
reports, published annually by the Forest Servicefor €t @l., 2000) across South Carolina(Figure6).

the FrancisMarionsince 1994. Informationonall

districtsof the FrancisMarion and
Sumter National Forestsare pro-
vided for thisspecies.

HMorthern Bobwhite

Thefollowing sourcesof dataand
information wereused inthisanaly-
gs

o Sauer,J. R.,J. E.Hines,I.
Thomeas, J. Fallon, and G.
Gough. 2000. The North
American Breeding Bird
Survey, Resultsand
Analysis 1966 - 1999.
Version 98.1, USGS
Patuxent Wildlife Research
Center, Laurel, MD

o USDA Forest Service.

Figure 6. Average number of Northern Bobwhite per route for
Breeding Bird Survey routes in South Carolina, 1966-1999
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I nformation collected through hunter surveys(Figure
7), and statewide quail censusroutes (Figure 7a)
also show agradual declineinquail populationsin
South Carolina.

Ml Coastal plain

H Piedmont and
mountains
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Figure 7. Statistical trends (coveys flushed/hr. a field) for Northern Bobwhite in South Carolina by
ecor egions
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Figure 7a. Average Northern Bobwhite census call count in South Carolina 1979 — 2000

A total of 1138 bird point countswereconducted ~ relaively stableon theFrancisMarion (Figure8)
on the Sumter National Forest and 739 pointson despitethelong-term trend in abundance (suggested
the FrancisMarion from 1994 through 2000. There  inFigure6) in South Carolina..

were 230 detections of Northern Bobwhite during

1877-point counts. Northern Bobwhite observationsin thecoastal plain
_ _ _ aresimilar acrossall forest successional stages
Point counts conducted onthe FrancisMarion (Figure9) with apreferencefor mixed forest types

indicate Northern BOb\I_\IhitetO be_rel atively com- (Figure9a). Upland sites appear to be utilized more
mon. Northern Bobwhite popul ations appear to be frequently than bottomland siteson all districts
(Figure9b).
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Effectsof Management

Northern Bobwhitefavorsabandoned fieldsand
brushy areas such aswoods margins, hedgerows,
thicketsand open woods (Hamel 1992, p. 137).
Populationsof Northern Bobwhite respond to
frequent burning, heavy thinning, regeneration
harvesting and any activity that scarifiesthe soil and
creates grass/herbaceousground cover in close
association with shrubs, vinesand young trees.
Preferred habitatsfor Northern Bobwhiteonthe
FrancisMarion are being perpetuated and are
distributed across both Forests. Itislikely that
populationsof Northern Bobwhitewill persstonthe
FrancisMarion.

21

Prairie Warbler (FMNF)

Prairie Warbler, Dendroica discolor, wasidentified
asanMISfor the FrancisMarionto serveasan
ecologicd indicator of sapling stagesof regenerating
forestsaswell asopen/shrubland habitat conditions
(FrancisMarion MIS selection processrecord). To
monitor the effectsof Forest Planimplementationon
thisspecies, Appendix B of the FrancisMarion Plan
statesthat wewill monitor acresin grass-forb
habitats, cal cul ate popul ation trends of associated
MISand comparewith habitat changesover time.
Bird point counts have been conducted onthe
FrancisMarion since 1994 using methods described
inHamel et al. (A Land Manager’s Guideto Point
Counts of Birdsin the Southeast, USDA Forest
Service, GTR-120, 1996). Habitat changesand
estimated population trends have been documented
over timein monitoring reports, published annudly
by the Forest Servicefor the FrancisMarion since
1994,



Thefollowing sourcesof dataand information were
usedinthisandyss.

o Sauer,J. R, J. E. Hines, I. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurel, MD

o USDA Forest Service. FrancisMarion.
Forest records and annual bird point data
(1994 — 2000)

o USDA Forest Service. FrancisMarion,
Annua monitoring reports (1990—2000)

o Hamel, Paul B. 1992. Land manager’s
guide to the birds of the South. The
Nature Conservancy, Southeastern Region,
Chapel Hill, NC, 437 p.

Frairie
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[

o Post,W.,, S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Musaum.

ThePrairieWarbler isabird of theopeningsina
forested landscape. Despitethe name, they are
seldom foundin agricultura dominated landscapes,
or inextensivegrassand areasin the Southeast.
Populations of Prairie Warbler appear to have been
steadily declining (trend estimate—2.27; p=.34;
Sauer et al., 2000) across South Carolina(Figure
10). Thisdeclinehowever appearsto haveleveled
off inthelast 10 years (1990 —1999) coincident
withtherecovery period following Hurricane Hugo.

A total of 739 bird point countswere conducted on
the FrancisMarion from 1994 through 2000. There
were 225 detections of Prairie Warbler during 144
of the 739 point counts.

Wh

Varbler

Figure 10. Average number of Prairie Warblers per route for Breeding Bird Survey routes in South

Carolina, 1966-1999
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Point counts conducted onthe FrancisMarion
indicate Prairie Warblersto berelatively common,
with no largetrendsin abundance apparent (Figure
11). Prairie Warblersappear to be associated with
pineand mixed forest types (Figure 11b) in grass/
forb, shrub/seedling and mature habitat conditions
(Figure114). Prairie Warblersconsistently occurred
morefrequently in pine or mixed forest typesand
although total number of occurrencesisnot areliable
measure of apopulation, 1 out of 3 pointswith
Prairie Warblerswererecorded in shrub/seedling
conditions(Figure 11c). Nearly another third of the
pointswith singing maleswererecorded in stands
withmaturetrees. Thisresultindicatesunderstory
regeneration in Hurricane Hugo damaged stands
(approximately 2/3 of the FrancisMarion) hasbeen
providing suitablehabitat for PrairieWarbler.
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PrairieWarblersappear to behighly variablein
numbersfrom year to year; however, someconss-
tent patternsand trendsin habitat useare
discernable. Prairie Warblersare noticeably absent
from hardwood grass/forb habitats (Figure 11b), in
low numbersin bottomland grass/forb conditions,
and consi stently occur morefrequently inupland
stesthanin bottomland sitesregardless of succes-
sond stage (Figure 11a).

Figure 11. Percent occurrence
of Prairie Warblers on point
counts by successional stage on
the Francis Marion National
Forest, 1994 - 2000
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Figure 11b. Percent occurrence of
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Figure 11a. Percent occurrence of
Prairie Warblers on point countsin
bottomland and upland habitats on
the Francis Marion National Forest,
1994 - 2000
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Effectsof Management

PrairieWarbler requires sapling stages of regenera-
tion, reverting old fields or open shrubby conditions
inaforested setting (Hamel 1992, p. 273). Popula
tionsof Prairie Warbler respond to regeneration or
overstory removal activities5—15yearsfollowing
harvest treatments. Prairie Warbler also benefits
from repetitive burning which promoteswoodland
conditionswith agrassy ground cover. Timber
management activitieson the FrancisMarion have
declined inrecent yearsfrom apeak of about
20,000 acreslyear in 1992 to lessthan 5,000 acres
in 2000 (Figure5). During that sametime period,
prescribed burning has nearly reached pre-Hugo
levels(Figure12).

Prairie Warbler iswidespread acrossthe Francis
Marion and there are no apparent trendsin habitat
utilizationintermsof management activitiesat this
time. From bird point counts, there doeshowever

appear to beagradual declinein frequency of
occurrencein grass/forb and shrub/seedling habitats.
Thisisprobably dueto acombination of alack of
timber management activity and declining habitat
qudity of these habitat conditionsfor Prairie Warbler
asaresult of theresurgence of vegetation following
Hurricane Hugo.

Annua monitoring reports (1990—2000) indicate
that Prairie Warbler populationsarestable. Point
count resultsindicate breeding Prairie Warblersare
widely distributed acrossthe FrancisMarionand
they occur inavariety of habitatsthat are abundant
andwell digtributed. Giventheseresults, webelieve
thereisahighlikelihood that populationsof Prairie
Warbler will persist onthe Forest for theforeseeable
future.
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White-tailed deer (FM& S NF)

White-tailed deer, Odocoileusvirginianus, was
selected asan MISfor both the FrancisMarion and
the Sumter National Forestsbecause of itseco-
nomicimportanceand itsstatus asabig-game
species(FrancisMarion and Sumter MIS selection
processrecord). To monitor theeffectsof Plan
implementation on thisspecies, Appendix G of the
Sumter Plan statesthat wewill use SCDNR hunt
dataand Hanson plot removal datato monitor
populations. Appendix B of theFrancisMarion
Plan statesthat wewill useannual hunt dataand
spotlight censusdatato cal cul ate deer/acreand
show trendsover time. Habitat changesand esti-
mated popul ation trends have been documented
over timein Forestsmonitoring reports.

Thefollowing sourcesof dataand informationwere
usedinthisanayss.

o USDA Forest Service. FrancisMarion,
Annua monitoring reports (1990—2000)

o South CarolinaDepartment of Natural
Resources (SCDNR). Annual deer harvest
reports (1990 — 2000)

Thewhite-tailed deer herd in South Carolinawas
reduced to asmall remnant populationinthelow
country about 100 yearsago. Today, White-tailed
deer arefoundin every county inthe Stateand the
herd continuesto show signsof growing in numbers.

SC Deer Density 2000

Arern wiixsin hatdn vanis
Pl e @rw o
TR

Lioms e 55 ceat
S B e

Figure 13. 2000 deer density in South
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Deer harvest figuresareauseful index in estimat-
ing deer populations. Thedeer harvestin South
Carolinademongtrated nearly exponentia growth
during the period 1970-1995. Hanson plot
removal surveysand spotlight censuseffortswere
discontinued inthelate 80sasaresult of theever-
increasing deer herdinal regionsof South
Carolina. Biological check stations (body weights
and sex ratio of harvest) werea so discontinuedin
themid 90sfor similar reasons. Survey and data
collection methods used to derive deer harvest
numbers changed in 1997 to asystem of random
Deer Hunter Surveysuitilizing both mail and
telephone survey techniques. Thischangewas
fromahistoric system of mandatory check
gationson Wildlife Management Areas(WMA)
and ondl landsin the 18 piedmont counties
combined with cooperating hunt club datafrom
the 28 coastal plain counties. Most recently,
harvest estimatesindicateamore stable deer
population statewide. Theseestimatesindicate
that deer populationsin partsof the statewhere

denstieswerevery highinthelate 1980sand early
1990'shave moderated to somedegree. This
moderation appearsto bearesult of increased
emphasison population control through increased
harvestsof antlerlessdeer (female deer) and thefact
that habitatsare continually changing with respect to
carrying capacity for White-tailed deer. Anexample
of thishabitat change can befound on the Sumter
Nationa Forest wheretheamount of early succes-
sional habitat hasdeclined below thelevelsde-
scribedinthe Forest Plan. Lessearly successional
habitat typically createsasituation under which deer
populationsdecline. Onthe other hand, deer
populationsin other parts of the state appear to be
increasing. Areasthat arecurrently demongtrating
increasing densitiestend to be those partsof the
statethat historically had few deer. Together, this
moderation of deer numbersin historic high-density
areas combined with increased numbersin lower
deer density areasresultedin afairly stable state-
wide population by thelate 1990s. (C. Ruth, Pers.
Comm)
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Figure 14. Estimated State-wide deer harvest in South Carolina
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Effectsof Management

White-tailed deer respond to adequate supplies of
browse and escape cover amgority of theyear and
availability of hard mastinthefall and early winter.
Timber harvest activitiesthat promote hard mast
production and produce aperpetua supply of dense
shrubby growth distributed throughout theforests
will providehigh qudity deer habitat. A highdeer
population can exert additiona pressure on regen-
eration and may actually suppressit. Providingan
increasing number of acresin early successiona
habitat providesanimportant buffer to deer over
browsng understory vegetation and
egenerationareas acrossthe Forest. Continued
emphasison theimportance of popul ation manage-
ment through adequate annua removal of deer
(particularly femdes) iscriticd, therefore, providing
opportunity for public hunting isimportant in pre-
venting damageto the habitat which canimpact
multiplespecies.

A diversity of preferred habitatsfor deer onthe
FrancisMarion and on the piedmont districtsare
being perpetuated and are distributed acrossthe
Forests(Tables 3-10). Giventhesefactors,itis
likely that populationsof deer will persist onthe
FrancisMarionand inthe piedmont of the Sumter
National Forest. Inthemountains, suitable habitat
conditionshavebeenrapidly declininginquality,
abundanceand distribution. Duetotheir wide-
ranging habitat requirements; however, itislikely that
populations of deer will persstinthemountainsfor
theforeseeablefuture.

Need for Change

Sincedeer populationshave stabilized in South
Carolina(Ruth, pers. Com.) and use of Hansen
Plotsand biologica check stations hasbeen discon-
tinued inthe piedmont and mountainsitisrecom-
mended to remove White-tailed deer fromthe MIS
list for the Sumter Plan.
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White-eyed Vireo (FM& S NF)

White-eyed Vireo, Vireo griseus, wasidentified asa
MISfor the FrancisMarion and Sumter National
Foreststo serveasan ecological indicator for early
successiond habitatsdominated by briar thickets,
vinetangles, and tree seedlings (FrancisMarion and
Sumter M1 S selection processrecord). To monitor
theeffectsof Forest Planimplementationonthis
species, Appendix G of the Sumter Plan statesthat
wewill use CISC datato monitor vegetative condi-
tions, rely on standardsand guidesfor habitat
distribution, and use bird surveysto monitor popula
tions. Appendix B of the FrancisMarion Plan states
that wewill monitor acresof grass-forb habitats,

cal culate popul ation trends of associated M1Sand
comparewith habitat changesover time. White-
eyed vireo populations have been monitored through
bird point countsthat have been conducted onthe
Forest since 1994 using methodsdescribed in
Hamel et al. (A Land Manager’sGuideto Point
Countsof Birdsin the Southeast, USDA Forest
Service, GTR-120, 1996). Habitat changesand
estimated population trends have been documented
over timein Forest monitoring reports.

Thefollowing sourcesof dataand information were
usedinthisandysis

o Sauer,J. R, J. E. Hines, I. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd,MD

o USDA Forest Service. FrancisMarion.
Forest records and annual bird point data
(1994 — 2000)

o USDA Forest Service. FrancisMarion,
Annua monitoring reports (1990—2000)

o Hamel, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Digtribution of South CarolinaBirds.
The Charleston Museum.

White-eyed Vireosareabird of theedge. Woods
andfield borderswith dense shrubs, particularly in
streamsidelocationsarefavorite habitatsfor this
species. Populationsof White-eyed Vireo appear to
have been on adow decline (trend estimate—0.27;
p=.73; Sauer et a., 2000) across South Carolina
(Figure15).

A tota of 1138 bird point countswere conducted
on the Sumter Nationa Forest and 739 pointson
the FrancisMarion from 1994 through 2000. There
were 574 detectionsof White-eyed Vireo during
442 of the 1877-point counts.
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Figure 15. Average number of White-eyed Vireos per route for Breeding Bird Survey routes in
South Carolina, 1966-1999

Point counts conducted on the Sumter National White-eyed Vireosappear to favor bottomland
Forest indicate White-eyed Vireoto berelatively locations (Figure 17c) and hardwood forest types
common on Sumter (F| gure 16) Collectivd Y, (F' gure 17b) . About two out of three observations
White-eyed Vireo appearsto have no long-term wererecorded on bottomland sitesirrespective of

trendsin abundance on the Sumter (1994—2000;  foresttype (pine, hardwood, mixed).
Figure 17), however the abundance appearsto be

comparatively low inthemountainsand gradually

declininginthepiedmont (Figure

16).
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Figure 17a. Percent occurrence of
White-eyed Vireos on point counts
by successional stage on the
Francis Marion and Sumter Na-
tional Forests, 1994 - 2000
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Figure 17c. Percent occurrence of White-eyed Vireos on point counts in
bottomland and upland habitats on the Francis Marion and Sumter Na-
tional Forests, 1994 - 2000

Effects of Management

White-eyed Vireosare commonly foundin thickets
and dense shrubbery especialy onmoist sitesin
wood margins, swamp bordersand stream sides
(Hamel 1992, p. 249). Distribution of habitats
preferred by White-eyed Vireos, however, islimited
primarily by theamount and frequency of manage-
ment activities, and somewhat by historical land use
prior to Forest Service ownership. Management of
bottomland forest types has been essentialy sus-
pended since Hurricane Hugo onthe Francis
Marion. However, habitats utilized by the White-
eyed Vireo areabundant and well distributed across
the Forests on the coast and in the piedmont.
Consequently, itislikely that populationsof White-
eyed Vireowill persist onthe FrancisMarionand,
on the piedmont districts of the Sumter National
Forest. Abundance of White-eyed Vireo appearsto
below onthe Andrew Pickens, which may bedue
to thelow amount of grass/forb and shrub/seedlings
habitatsavailable.
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Yellow-breasted Chat (FM&S NF)

Yellow-breasted Chat, I cteria virens, wasidentified
asan MISfor both the FrancisMarion and Sumter
National Forests. Chatswere selected to serveas
anecologica indicator for well-established shrub
habitatsin aforested landscape (FrancisMarion

MIS selection processrecord). To monitor the
effectsof Planimplementation on thisspecies,
Appendix G of the Sumter Plan statesthat wewill
on standardsand guidesfor habitat distribution, and
usebird surveysto monitor populations. Appendix
B of the FrancisMarion Plan statesthat wewill
monitor acresin grass-forb habitats, calculate
population trends of associated M1Sand compare
with habitat changesover time. Yellow-breasted
Chat popul ations have been monitored through bird
point countsthat have been conducted onthe
Forestssince 1994 using methods described in
Hamel et al. (A Land Manager’sGuideto Point
Countsof Birdsinthe Southeast, USDA Forest
Service, GTR-120, 1996). Habitat changesand
estimated population trends have been documented
over timein Forest monitoring reports, published
annually by the Forest Servicefor the Sumter
National Forest since 1990.

Thefollowing sourcesof dataand information were
usedinthisandyss

Sauer, J.R., J. E. Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

USDA Forest Service. FrancisMarion and
Sumter National Forest. Forest recordsand
annua bird point data (1994 — 2000)
USDA Forest Service. FrancisMarionand
Sumter Nationa Forest, Annua monitoring
reports (1990 -2000)

Hamel, P. B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

Yellow-breasted Chatsarebirds of theshrubsinold
fields, young forests, and open woodswith apatchy
shrubby understory. Populationsof Yellow-breasted
Chat appear to have been steadily increasing (trend
estimate 0.92; p =.29; Sauer et al., 2000) across
South Carolina(Figure 18).
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Figure 18. Average number of Yellow-breasted Chats per route for Breeding Bird Survey routes in

South Carolina, 1966-1999

A total of 1138 bird point countswere conducted
on the Sumter National Forest and 739 pointson
the FrancisMarion from 1994 through 2000. There
were 994 detectionsof Yellow-breasted Chat during
583 of the 1877-point counts.

Point counts conducted on the Sumter National
Forest indicate Yellow-breasted Chat to berela-
tively commoninthe piedmont and coastal plain,
and until 1998, commoninthemountains (Figure
19). Callectively, Yellow-breasted Chat appearsto
haveagradua downtrend inabundanceonall
districts (1994 —2000). Most noteworthy isthis
species has not been detected in recent years (1999
—2000) inthemountains.

Chats appear to be associated with grass/forb and
shrub/seedling habitats (Figure 20) with astrong
preferencefor shrub/seedling conditionsinthe
piedmont (Figure20a). Althoughinmuchlower
numbers, chatsare cons stently detected in sapling/
pol etimber and mature habitat conditions (Figure 19)
most likely whereashrub layer iswell established
from past disturbance (overstory removal). Yellow-
breasted Chatsarefound morefrequently in upland
sites(Figure 20c) and appear to utilize al forest

types (Figure 20b).



Figure 20. Percentage of
occurrence of Yellow-breasted
Chats on point counts by
successional stage on the
Francis Marion and Sumter
National Forests, 1994 - 2000
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Figure 19. Percentage of
occurrence of Yellow-
breasted Chats on point
counts by District on the
Francis Marion and Sumter
National Forests, 1994 -
2000
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Figure 20a. Percentage of
occurrence of Yellow-
breasted Chats on point
counts by successional stage
on the Francis Marion and
Sumter National Forests,
1994 - 2000



Figure 20b. Percentage of occur-
rence of Yellow-breasted Chats on

mHardwood| point counts by hardwood, pine and
W Pine mixed forest habitats on the Francis
OMixed Marion and Sumter National Forests,

Mountains Piedmont Coastal plain

1994 - 2000

Figure 20c. Percentage of occur-

rence of Yellow-breasted Chats on

point counts in bottomland and
upland habitats on the Francis
Marion and Sumter National Forests,
1994 - 2000

M ountains

Effectsof Management

TheYelow-breasted Chat prefersovergrownfields,
thickets, and wood marginsparticularly on dry sites
(Hamel 1992, p. 290). Thisspeciesrespondsto
disturbanceregimes 3—10yearsfollowing an event
(hurricane, tornado, wildfire, or regeneration har-
vest) and prefer awell-devel oped shrub layer inold
fields, or in openforest conditions. Preferred
habitatsfor Yellow-breasted Chat on the Francis
Marion and piedmont districtsare being perpetuated
and aredistributed acrossthe FrancisMarion and
Sumter National Forests(Figure5). Itislikely that
populationsof Yellow-breasted Chat will persstin
the piedmont and on the coastal plain for thefore-
seeablefuture.

E Uplands
W Bottomlands

Piedmont

Coastal plain

Inthemountains, suitable habitat conditionshave
been rapidly declining in abundanceand distribution.
Preferred habitats have been reduced to maintained
wildlifeopenings, utility corridorswith shrubby
vegetation, and roadsideclearings. Consequently, it
remainsaquestionif apopulation of yellow-
breasted chatswill persist onthe Andrew Pickens
Digtrict for theforeseeablefuture. Itisworthwhile
to notethat an accel erating prescribed burning
programisin placeonthe Andrew PickensDistrict
(goal of 5,000 acres/year), and we believethiswill
improve habitat conditionsfor Yellow-breasted
Chatsin portionsof theburn areas.
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Late Successional Pine Forests

American Swallow-tailed Kite (FM NF)

American Swallow-tailed Kite, Elanoides
forficatus, wasidentified inthe FrancisMarion Plan
asan MISdueto concernsfor species persistence.
Swallow-tailed Kitesweresel ected to serveasan
indicator for maturewet loblolly forest habitats
(FrancisMarion MIS selection processrecord). To
monitor theeffectsof Forest Planimplementationon
thisspecies, Appendix B of the FrancisMarion Plan
statesthat we use specific monitoring methods
designed for the species, compare popul ationswith
previousinventories, and if possible comparewith
habitat changesover time. Populationinformation
for American Swallow-tailed Kitewascollected
though 40 minute countswith two observerssus-
pended 100 feet above ground at 28 survey loca-
tions sel ected through agtratified random sample.
Habitat changesand estimated popul ation trends
have been documented over timein FrancisMarion
monitoring reports.

Thefollowing sourcesof dataand information were
usedinthisanayss.

o Cely, JE, and JA Sorrow, Jr.
1990. The American swal-
low-tailed Kitein South
Caralina. SCWildlifeand
Marine Res. Dept., NG-HT
#1. 160 pp.

o Sauer,J. R, J E. Hines,I.
Thomeas, J. Falon, and G.
Gough. 2000. The North
American Breeding Bird
Survey, Resultsand Analysis
1966 - 1999. Version 98.1,
USGSPatuxent Wildlife
Research Center, Laurel, MD

o USDA Forest Service.
FrancisMarion, Forest
recordsand annua monitoring
reports (1990 —2000)

o SCDNR, Swallow-tailed kitemonitoring
reports (1986 — 1995, 1997) and field
observation notes (1998 —2000)

Onehundred yearsago, American Swallow-tailed
Kiteshad amuch wider rangethat included parts of
themidwest extending asfar north asMinnesota
Over a30-year period (1890 —1920), Swallow-
tailed Kites disappeared from approximately 75% of
their rangeintheUnited States. Today American
Swallow-tailed Kitesareabird of the high canopy
pinesin the swamps and wet bottomland forests of
thecoasta plain.

TheFrancisMarion providesthe current northern-
most nesting rangefor apopulation of Swallow-
talledKites. Although thereareconfirmed sightings
of individua nestsinthe Black River svamp, Big
Pee Dee River swamp and Waccamaw River
swamp, the FrancisMarion harborsthelargest kite
concentration in South Carolina(Cely pers. comm.).
Populationsaong the coastdl plain (whichincludes
the FrancisMarion) appear to be on an upward
trend (trend estimate 4.89; p=.027; Sauer et dl.,
2000) throughout the Atlantic flyway, whichincludes
the South Carolinacoastal plain (Figure21).

Percent Change per Year

Less than -1.5
-1.5 10 -0, 25
-0.25 to +0.25

+0.26to +1.5
Greater than +1.5

Figure 21. National breeding bird survey trend map for
American Swallow-tailed Kite (1966 — 1996)
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Acreagein 80+ year-old stands dominated by pine
ontheFrancisMarion hasincreased by 1.5% since
1996 (Table4). TheFrancisMarionasawhole
however, remainsfar below the objectivefor habitat
inmatureforest habitat because of Hurricane Hugo.
Kitesarealso known to use other tree speciesfor
nesting such ascypress, tupelo, sweetgum, and oak.
Theareaof late successiona hardwood forests
wherethesetree speciesare commonly found has
increased by 0.7% acres (Table4).

In 1989, Hurricane Hugo provided an opportunity
to evauatelarge-sca e effectsof timber removal on
Swallow-tailed Kites. Approximately 75—90% of
kite nesting canopy on the FrancisMarion was
destroyed by the hurricane.

Swallow-tailed Kite numberson the FrancisMarion
haveremainedfairly constant since HurricaneHugo
(Figure22). Pre-Hugo countsof Swallow-tailed
Kiteson the FrancisMarion averaged 59 birdsand
post-Hugo counts averaged 45 (SCDNR 1995).
However, increased sighting reportsin other partsof
coastal South Carolinasincethe hurricanesuggest
no overal netlossof Swallow-tailed Kitesin South
Carolina.

0_
1986 1987 1988 1989 1991 1992 1995 1997

Figure 22. Number of Swallow-tailed Kites
counted on the Francis Marion NF

Effectsof Management
Swallow-tailed Kites prefer svamp forestsand

marsh habitatswith maturetrees (Hamel 1992, p.
112). Range-wide persistenceisaconcernfor this

speciesand they areuncommon andlocalizedin
occurrencein South Carolina. The population on
the FrancisMarion however, appearsto have
adjusted to thedrastic reductionin habitat fromthe
hurricane, and seemsto berelatively stable
sinceHugo (Cely, pers. comm.). Inaddition, the
amount and distribution of preferred habitatsis
gradually increasingontheFrancisMarion. Given
thesefactors, webdievethereisahighlikelihood
that populations of American Swallow-tailed Kite
will persst onthe FrancisMarionfor theforeseeable
future.

Brown-headed Nuthatch (SNF)

Brown-headed Nuthatch, Stta pusilla, wasidenti-
fied asan M1Sfor the Sumter Nationa Forest to
serveasan ecological indicator for open mature pine
forest habitats (Sumter M1S selection process
record). Tomonitor the effectsof Planimplementa
tion onthisspecies, Appendix G of the Sumter Plan
statesthat wewill use CI SC datato monitor vegeta-
tiveconditions, rely on standardsand guidesfor
habitat distribution, and usebird surveysto monitor
populations. Brown-headed Nuthatch populations
have been monitored through bird point countsthat
have been conducted on the Sumter since 1994
using methodsdescribedinHamel et al. (ALand
Manager’s Guide to Point Counts of Birds in
the Southeast, USDA Forest Service, GTR-
120, 1996). Habitat changesand estimated
popul ation trends have been documented over
timein monitoring reports.

Thefollowing sourcesof dataandinformation
wereusedinthisanalyss.

o Sauer,J R., J. E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. Sumter National
Forest. Forest records and annual bird point
data (1994 — 2000)
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o USDA Forest Service. Sumter National
Forest, Annua monitoring reports (1990—
2000)

Hamel, P. B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

The Brown-headed Nuthatchisabird of theopen
pinewoods and pinesin park-like habitat conditions
such asgolf courseswith maturetrees. Populations
of Brown-headed Nuthatch appear to have been
steadily decreasing (trend estimate—2.38; p=.095;
Sauer et a., 2000) across South Carolina(Figure
23).

A total of 1138 bird point countswere conducted
on the Sumter National Forest from 1994 through
2000. Therewere 75 detections of Brown-headed
Nuthatch during 41 of the 1138 point counts.

Point counts conducted on the Sumter National
Forest indicate Brown-headed Nuthatch to be
relatively common ontheLong CaneDistrict,
uncommon onthe Andrew PickensDidtrict (last
recorded detection wasin 1997) and undetected on
the EnoreeDidtrict (Figure24). Nearly all observa-
tionsof Brown-headed Nuthatch occurredin pine
dominated stands (Figure 24a), and although the
preference seemsto be mature or grass/forb habitat
conditions, thisspecieshasbeen detected in all
successiona stageson the Sumter (Figure 24b).
Brown-headed Nuthatch isnoticeably undetected or
invery low numbersin hardwood or mixed forest
standsinal successiona stages.

Muthotc

Figure 23. Average number of Brown-headed Nuthatch per route for Breeding Bird Survey routes

in South Carolina, 1966-1999
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Effectsof Management

Thisspeciesisfound exclusively in pinestandswith
open crown characteristics: itisseldomfoundin
dense standsof pine (Hamel 1992, p. 224).
Brown-headed Nuthatch respondsto availability of
residual seed treesand snags, or overstory pine
treesin moderately thinned to open woodland/
savannaforest conditions.

Annua monitoring reports (1990—2000) indicate
that Brown-headed Nuthatch populationsonthe
Sumter arestable. Point count resultsindicate
breeding Brown-headed Nuthatchisfairly common
and found only in certain habitatsthat are abundant
and well distributed acrossthe L ong Cane Ranger
Digtrict. Giventhesefactors, webelievethereisa
highlikelihood that popul ations of Brown-headed
Nuthatchwill persist ontheLong CaneDidtrict for
theforeseeablefuture. Conversaly, thelack of
detectionson the Andrew Pickensand Enoree
Digtrictsleavesaquestion of population existencein
addition to the question of persistenceintothe
foreseeablefuture.

Need for Change

Thereisaneed to add landbird monitoring pointson
the Andrew Pickensand Enoree Ranger Didtricts
located in habitatslikely to contain Brown-headed
Nuthatch and to increase mature, pine habitatson
Andrew Pickensand Enoree Ranger Didtricts.
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Red-cockaded Woodpecker (FM& S
NF)

Red-cockaded Woodpecker (RCW), Picoides
borealis, wasidentified asaMISfor the Francis
Marion and Sumter National Forestsbecause of
concernsfor speciespersistence. Red-cockaded
Woodpeckersweregiven protectionwith the
passage of the Endangered SpeciesActin 1973.
They arealso good indicatorsof mature, fire-
maintained open pinewoodlands. To monitor this
species, Appendix B of the FrancisMarion Plan
statesthat wewill determinetrendsin the number of
active clustersand the number of groupsnesting, it
also stateswewill conduct group surveys(p.B-24).
A cluster isan aggregation of cavity treesoccupying
at minimum 10 acres, whereasgroup refersto the
socid unit, whichrangesin sizefromabreeding pair
with one or more helpers, toasinglebird. Approxi-
mately 25% of the Red-cockaded Woodpecker
clustersaremonitored annually onthe Francis
Marion and theresultsare extrapol ated to theentire
population. Thefollowing sourcesof datawere
used:

o Hooper, R. G., D. Krusac, D. Carlson,
1991. AnlincreaseinaPopulation of Red-
cockaded Woodpeckers. Wildlife. Soc.
Bull. 19:277-286.

USDA Forest Service. Annua status
reports of Red-cockaded Woodpecker
populationson the FrancisMarions (1990 —
2000).

The Sumter Plan stateswewill monitor habitat and
activity for thesinglecluster (p.G-6). Thefollowing
sources of datawere used:

o Annua Monitoring Reportsfor the Sumter
National Forest (1985-Present)

Once abundant in pineforestsof the southern United
States, RCW populations plummeted during the
1900s. Thepreferred habitat for the RCW, open
longleaf/wiregrassand longleef/bluestem forests,
declined acrossthe South from over 24 million acres
intheearly 1800sto dightly lessthan 3 millionacres



remainingtoday. Attemptsat managing RCW and
itshabitat began in the mid-1960’showever, popu-
lation declinesand extirpations continued throughout
itsrange.

Prior to Hurricane Hugo, the RCW population on
the FrancisMarionwasincreasing. Theestimated
number of clustersincreased from 427in 1980-
1981t0470in1987-1988, anincrease of 10%. In
thefall of 1989, Hurricane Hugo dealt adevastating
blow to RCW populationsand habitat onthe
FrancisMarion. Anestimated 63% of thebirds
werekilled outright by the storm, 87% of existing
cavity trees, and 59% of theexisting foraging habitat
weredestroyed. We have observed and monitored
RCW for 11 breeding seasonssince Hurricane
Hugo. A total of 1528 artificial cavitieshave been
installed onthe FrancisMarion sincethe hurricane.

Following thehurricane, RCW populationsgradually
increased; however, the RCW population onthe
FrancisMarion hasbeen declining since 1996. The
declineisattributed tolack of suitablecavitiesand
deteriorating midstory conditionsdueto alack of
prescribed burning (Taylor et. al. 1998). This4-year
downward trend beganto reversein 2000. The
population increased from 314 breeding groupsin
1999 to 336 groupsin 2000 and; the percentage of
groups attempting to nest (93%) wasthe highest
since HRurricaneHugo. Thenumber of single--bird
groupsin 2000 equal ed the lowest number since
Hugo and the number of unoccupied cavity clusters
isdecreasing. Thenumber of potential breeders
increased 7% and the effective population size
(measured asthe number of groupsfledging young)
increased 13% from 1999 to 2000. Inaddition, the
total number of young fledged increased 8% over
1999.

TheFrancisMarion populationisoneof 15 desig-
nated core populations United States Fish and
Wildlife Service (USFWS) (USFWS, 2000), each
with an objective of 400-500 active clustersor 250
breeding groups. Thelong-term objectiveinthe
FrancisMarion Planis450 active clusters(p.2-2).

At present, we are not far from meeting that objec-
tive, and the popul ation onthe FrancisMarion
continuesto bethethirdlargest inthe country
(USFWS, 2000).

Onthe Sumter National Forest, twoinactive colo-
niesfor the RCW occurred onthe Edgefield district
in1985. Donny Ray and Oscar Stewart observed
onepair with feeding young in 1978 and one start
wasfoundin 1979. No activity had been recorded
theresince 1976, and the colonieswereofficialy
declaredinactivein 1981. The Sumter National
Forestisnot identified ashaving aroleinthebird's
recovery (USFWS, 2000).

Effects of Management

Threatsto the speciesincludelossof thelongleaf
pine ecosystem, asaresult of fireexclusion, and the
number of older pinesavailableascavity trees
(Walters, 1991; Hooper et.al.,1998; Taylor and
Watson, 2000). Hardwood encroachment dueto
fireexclusion hasbeen theleading cause of loss of
woodpecker groups on both public and private
lands (USFWS, 2000). TheFrancisMarion Plan
tiersto standardsand guidelinesoutlined inthe
Record of Decision (ROD) for management of the
RCW anditshabitat on national forestsinthe
Southern Region (Appendix A, 1995). TheFrancis
Marion supportsa 160,000 acre habitat manage-
ment area(HMA), withinwhich burning on afive-
year or lessrotationisdesirable. Smokemanage-
ment problems near popul ated areas, coupled with
fuel loading resulting from HurricaneHugo, have
prevented prescribed burning in about 20% of the
HMA inover 10years.

OntheFrancisMarion, reproduction and popul ation
increases appeared to be directly associated with
ingdlationof artificid cavitiesinyearsimmediately
following HurricaneHugo and againin 1999 and
2000 (Figure 26; Taylor and Watson, 2000). The
ROD requiresthat artificia cavitiesshall beusedin
any RCW populationif suitable cavitiesarelimited,
i.e. lessthan four functional cavitiesper cluster. To
offset thegradual deterioration of cavitiesover time,
andthelossof natural cavitiesasaresult of Hugo,
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theFrancisMarioninstaled 300 artificia cavitiesin
1999 and 2000 and isplanning to install 175 artifi-
cid cavitieslyear until treesareof sufficient szeand
ageto encouragenatura cavity excavation.
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Figure 26. Numbers of adult Red-cockaded
Woodpeckers and artificial cavities installed on
the Francis Marion National Forest following
Hurricane Hugo, 1990-2000

Mechanical chipping and manua control of mid-
story removal isreducing fuelsnear urbaninterfaces
to reduce smoke production and facilitaterestoring
forest structure. During 1999 the FrancisMarion
controlled 344 acresof midstory in cluster sitesand
1,600 acresof midstory weretreated during fiscal
year 2001.

Longleaf pinestandsarebeing restored in suitable
habitat onthe FrancisMarion. Approximately
48,000 acresisinlongleaf pineor mixtureswith
loblolly pine; however, because of Hugo, fewer than
6,000 acresare currently late successiond pine
stands considered optimal for cavity excavationthis
acreageisdowly increasing onthe FrancisMarion
(over 80yearsold; Table4), and many standshave
scattered late successiond pinetreessuitablefor
atificid cavities.

Theinactive RCW cluster on the Sumter National
Forest was placed in Management Area8 and
managed on a2-3 year burning and an 80-year
timber rotation.

Need for Change

The RCW should beremoved from the Sumter MIS
list snceno birdscurrently occur there, anditis

unlikely they will inthefuture. Thehabitat onthe
piedmont of the Sumter National Forest wasnot
identified asplayingaroleinthebirds recovery
inthe Recovery Plan nor inthe Southern Region’s
Recovery Strategy.

Consder adding amonitoringitemto the Francis
Marion Plan, which addressesthe percentage of
the RCW HMA which hasbeen burnedinthe
last 5years.




L ate Successional Hardwood Forests

Pileated Woodpecker (FM&S NF)

Pileated Woodpecker, Dryocopus pileatus, was
identified asan M1Sfor both the FrancisMarion
and Sumter National Foreststo serveasan ecologi-
ca indicator for matureforest habitat with standing
dead trees, and many other forest dwelling species
that utilize cavities (FrancisMarion and Sumter MIS
selection processrecord). To monitor the effectsof
Panimplementation onthisspecies, Appendix G of
the Sumter Plan statesthat wewill use CISC datato
monitor vegetative conditions, rely on standardsand
guidesfor habitat distribution, and usebird surveys
to monitor populations. Appendix B of theFrancis
Marion Plan statesthat wewill collect point count
data, calculate population trends and comparewith
habitat changesover time. Pileated WWoodpecker
populations have been monitored through bird point
countsthat have been conducted on the Forests
since 1994 using methods described inHamel et al.
(A Land Manager's Guide to Point Counts of
Birdsinthe Southeast, USDA Forest Service,
GTR-120, 1996). Habitat changesand estimated
population trends have been documented over time
in Forestsmonitoring reports, published annudly by
the Forest Servicefor the Sumter National Forest
since 1990.

Thefollowing sourcesof dataand information were
usedinthisandysis

o Sauer,J R.,J E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion and
Sumter National Forest. Forest recordsand
annual bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion and
Sumter Nationd Forest, Annua monitoring

reports (1990 -2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Digtribution of South CarolinaBirds.
The Charleston Museum.

Pileated Woodpeckersare birdsof theforest, they
prefer large diameter treesand need up to 200
hundred acresof foraging habitat per nesting pair.
Over the past century, Pileated Woodpecker (unlike
their relative, theivory-billed) have demonstrated the
ability to adapt to human habitation and are common
inmanaged forests, aswell asinrural, suburban and
urban park-like settings. Populationsof Pileated
Woodpecker appear to have been essentially stable
(trend estimate 0.00; p=.99; Sauer et al., 2000)
across South Carolina(Figure 27).
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Figure 27. Average number of Pileated Woodpeckers per route for Breeding Bird Survey routes in

South Carolina, 1966-1999

A total of 1,138-point countswere conducted on
the Sumter and 739 pointsonthe FrancisMarion
from 1994 through 2000. Therewere 117 detec-
tionsof Pileated Woodpecker during 104 of the
1,877-point counts. Severa hundred additional
detections of Pileated Woodpecker were recorded
during point counts. However, dueto therobust call
of pileateditislikely they were beyond 50 meters
from the point | ocation and consequently outside of
the habitat where datawas being collected.

Point counts conducted on the Sumter indicate
Pileated Woodpecker to be common acrossthe
Sumter (Figure 29). Pileated Woodpecker appears
to begradually decliningin abundanceand distribu-
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tioninthe piedmont and in the coastal plain (1994 —
2000; Figure 28). Pileated Woodpeckers appear to
have no long-term trendsin abundance or distribu-
tioninthemountains. Thespikein 2000for the
mountains (Figure 28) istheresult of afamily unit of
pileated recorded on one point.

Pileated Woodpeckers appear to be quite versatile
inutilizingforest habitatsinal successona stagesin
all ecoregions(Figure29). Itisparticularly interest-
ing that in themountains, there appearsto beahigh
utilization of grass/forb habitat conditions. Pine
stands (Figure 29b) and upland sites (Figure 29¢)

a so appear to be utilized morefrequently inthe
mountainsthan in the piedmont or coastal plain.
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Figure 29. Percentage of occurrence of
Pileated Woodpeckers on point counts by
successional stage on the Francis Marion and
Sumter National Forests, 1994 - 2000
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Figure 28. Percentage of occurrence
of Pileated Woodpeckers on point
counts by District on the Francis
Marion and Sumter National Forests,
1994 - 2000
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Figure 29a. Percentage of occurrence
of Pileated Woodpeckers on point
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Figure 29b. Percentage of occur-
rence of Pileated Woodpeckers on
point counts by hardwood, pine and
mixed forest habitats on the Francis
Marion and Sumter National For-
ests, 1994 - 2000

Figure 29c. Percentage of occur-
rence of Pileated Woodpeckers on
point countsin bottomland and

upland habitats on the Francis " Mountains

Marion and Sumter National For-
ests, 1994 - 2000

Effectsof Management

Pileated Woodpeckers prefer mature deciduous
forestsinavariety of settingsbut can utilizevirtualy
al avallableforest habitatsfor foraging (Hamel
1992, p.190). Suitablenesting tress, dead standing
or downlogsand rotting stumpsfor foraging provide
suitable habitat. Theamount of late successional
hardwood habitat isbel ow Sumter Plan objectives,
especialy onthe Piedmont Districts, and below
FrancisMarion Plan objectives. However, itis
likely that populations of Pileated \Woodpecker will
persst onall districtsonthe FrancisMarion and
Sumter National Forestsduetothevariety of
habitatsthat exist ontheforests.
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Mixed Pine-Hardwood Forests

Eastern gray squirrel (S

Eastern gray squirrel, Sciuruscarolinensis, was
identified asan MISfor the Sumter National Forest
to serveasan ecological indicator for mast produc-
ing hardwoodsin aforested |landscape (Sumter MI1S
selection processrecord). To monitor the effects of
Sumter Plan implementation on thisspecies, Appen-
dix G of the Sumter Plan statesthat wewill use
SCDNR hunt dataand the acres of mast producing
hardwoodsover 40 yearsold. Habitat changesand
estimated population trends have been documented
over timein monitoring reports, published annualy
by the Forest Servicefor the Sumter National
Forest since 1990.

Thefollowing sourcesof dataand information were
usedinthisanayss.

g USDA Forest Service. Sumter National
Forest, Annua monitoring reports (1990—
2000)

o SCDNR. Annual mast surveys (1993 —
2000)

Easterngray squirrel isaforest dwelling species
most often associated with mature and immeature
hardwood stands. Squirrelseat awidevariety of
foods. Yet their reproductive potential fluctuates
year to year based primarily upon

the hard mast crop of the preced-

duction potentia for gray squirrel waspredictably
greatest in the spring of 2000 and least inthe spring
of 1996 (Figure 30).

Effects of Management

Management that maintains, promotes, and im-
proves mast production and mast producing poten-
tial of theforest benefitsthe Eastern gray squirrel.
ThePiedmont districtsare bel ow habitat objectives
for hard mast. Only the Andrew Pickensdistrict
meets or exceedsmast requirementsset inthe
Sumter Plan.

Need for Change

Monitoring methodsin the 1985 Plan have not been
availablefor sometimenow. Easterngray squirrel
populationsarewd | established throughout all
districts. Population evaluationsof Easterngray
squirrel aredifficult to monitor and monitoring
information providesinconclusiveevidenceof effects
of forest management activities. Consequently, itis
recommended that Eastern gray squirrel beremoved
fromthe Sumter MISlist.

ing year. Mast crop successis 61

highly variablefromyear toyear 5]
andinfluenced greetly by climétic
eventssuch aslatefrost and
severedrought. Sampling of hard 31
mast cropsinthe upstate since 21
1993 hasprovided anindex tothe
quality of themast crop. Repro-

Figure 30.

I White oak
W Red oak
O Chestnut oak

O_-
1993 1994 1995 1996 1997 1998 1999 2000

Mast index for theupstatein South Carolina by oak species
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Eastern Wild Turkey (FMYS)

The Eastern Wild Turkey, Meleagrisgallopavo, in
South Carolinaisasuccess story for recovery of
wildlife populations. After beingreducedtoa
remnant populationinthecoastal plain, Statewide
restoration effortsover thelast 50 yearshave
resulted inwildturkey beingin every county of the
State. Eastern Wild Turkey wasidentifiedasaMIS
for both the FrancisMarion and Sumter National
Forests because of itsimportance asagame species
(FrancisMarion M1S selection processrecord) and
to serveasan ecological indicator for both over-
mature pineand hardwood habitats (Sumter MIS
selection processrecord). To monitor the effectsof
Forest Planimplementation on thisspeciesand its
habitat, Appendix G of the Sumter Plan statesthat
wewill useannual hunt dataand SCDNR popula-
tion surveysto monitor populations. TheFrancis
Marion Plan statesthat wewill useannua summer
turkey brood survey to calculate turkey/per acreand
display trendsin population and poult to henratio.
Estimated popul ation trends have been documented
over timein Forest monitoring reports, published
annually by the Forest Servicefor the Francis
Marion and Sumter Nationa Forestssince 1990.

Thefollowing sourcesof dataand informationwere
usedinthisanadyss

o USDA Forest Service. FrancisMarionand
Sumter Nationa Forests, Annua monitoring
reports (1990 -2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o SCDNR. Annual summer brood survey
data, 1990 - 2000

The Eastern Wild Turkey isabird of theforest and
openland. During different timesof theyear these
birds use dense shrubby areascloseto forest
openingsfor nesting, open grassy areasfor bugging,
hardwood standsfor mast and patches of treesfor
roosting. With the exception of the spring of 2000
(an exceptional reproduction year dueto extended
dry conditionsduring nesting and brood rearing
periodsand an exceptional mast cropinthefall of
1999), turkey populationsinthemountainsareona
gradual decline(Figure31a). Populationsof wild
turkey onthe FrancisMarion National Forest,
athough fluctuating fromyear to year seemtobe
reatively stable (Figure 31). Populationsof Eastern
Wild Turkey inthe central and western piedmont
appear to besomewhat cyclicandrelatively stable.

E Mountains

1990 1992 1994

1996

B Central piedmont
0O Wester n piedmont
O FrancisMarion

1998 2000

Figure 31. Eastern Wild Turkey summer brood survey data (total recruitment ratio) for South

Carolina
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Figure 31a. Eastern Wild Turkey summer brood survey data (average brood size) for South
Carolina, 1990-2000

Oneof thefactorscontributingtothedow declineof  control for Red-cockaded Woodpecker, and

turkey inthemountainsisthelack of early succes- longlesf pinerestoration activities. Eastern Wild
sond habitat well distributed acrossthe Andrew Turkey will respond aslong asthese programs
Pickens. Withthegradua lossof well distributed continue, but wewill not seesignificant improvement
forest openingsresulting from alack of timber inoverall habitat conditionsfor alongtime(10years
harvest activities, preferred nesting habitatshave or more).

been reduced to road margins, edges of maintained
wildlifeopeningsand forest boundaries adjacent to
non-forest land uses. Theexisting concentration of
preferred nesting habitat increasesthelikelihood of
predation and nest failurefrom disturbance.

One possiblefactor contributing to the highly
variable numbersof turkey onthe FrancisMarion
National Forest isthe denseunderstory devel oped
during therapid recovery fromthe effects of Hurri-
caneHugo. Largeareasof the FrancisMarion
Nationa Forest arerapidly achieving poletimber size
classeswith dense stands and aclosed canopy.
Increasing pul pwood thinning, prescribed burning,
establishing and maintaining additiond wildlife
openingsprovide somedistribution of good nesting
acrossthe FrancisMarion. Additiona positive
factorsinclude anincreasing amount of mid-story
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Effectsof Management

Theweather during nesting and brood rearing
seasonseach year isamaor influenceon Eastern
Wild Turkey populations. Dry warm springsseem
toincreasesurviva of youngturkeys. Maintenance
of forest openings, availability of preferred nesting
cover, adequate supplies of winter foods, primarily
hard mast, and managing access, seem to benefit
reproduction and survival of Eastern Wild Turkey.

Preferred habitatsfor Eastern Wild Turkey onthe
FrancisMarion, and on the Piledmont districtsare
being perpetuated (dthough inlow amountsexcept
for prescribed burn acres) and are distributed across
the Forests(Figure5). Giventhesefactors,itis
likely that populationsof Eastern Wild Turkey will
persst onthe FrancisMarion and in the Pledmont
onthe Sumter Nationa Forest.

Inthemountains, suitable habitat conditionshave
beenrapidly declining in quality, abundanceand
distribution. Preferred nesting and brood rearing
habitats have been reduced to maintained wildlife
openings, utility corridors, and roadsideclearings.
Nonethdess, itislikely that popul ationsof Eastern
Wild Turkey will persist for theforeseeablefuture. It
isworthwhileto notethat an accel erating prescribed
burning programisin placeonthe Andrew Pickens
District (goa of 5,000 acres/year). Webelievethis
will improve habitat conditionsfor Eastern Wild
Turkey.

Upland Savanna and Woodland
Species

American Chaffseed (FM)

American Chaffseed, Schwalbea americanawas
chosen asaMISfor the FrancisMarion National
Forest dueto concernsfor species persistence.
TheFrancisMarion Plan statesthat wewill monitor
the approximate size and vigor of rare plant popula
tions, including American Chaffseed, (p.B-36).
Sourcesof dataand information we usedinthis
andyssae

o South CarolinaState Heritage Data(BCD),
2001

o Peters,D. 1994. American Chaffseed,
Schwal bea americana Recovery Plan—
Technical/Agency Draft. U.S. Fishand
Wildlife Service, RO5, Hadley, Mass.

o Porcher, R. 1994. Transplant Study of
Pondberry, Lindera melissifoliaand

Monitoring Study of American Chaffseed,
Schwalbea americana. Challenge Cost
Share Agreement withthe U.S. Forest
Service.

o Glitzenstein, J. and D. Streng. 1999.
Census of Schwalbea americanainthe
FrancisMarion Nationa Forest. Chalenge
Cost Share Agreement withthe U.S. Forest
Service.

o Glitzenstein, J. and D. Streng. 1998.
Census of Schwalbea americanainthe
FrancisMarion Nationa Forest. Chalenge
Cost Share Agreement withthe U.S. Forest
Service.

American Chaffseedisaperennia herbaceous
plant, listed as Federally-endangered in September
1992. Known primarily fromthecoastal plain of
the Atlantic and Gulf coasts, historiclocationsrange
from Massachusettsto Floridaand Louisiana. As
of 1994, when therecovery planwasreleased, 71
extant locationswereknown with thelargest
numbersof occurrences known from South and
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North Carolina(Peters, 1994). OntheFrancis
Marion Nationa Forest, intensive monitoring of
American Chaffseed popul ationshas been con-
ducted by Richard Porcher (1993-1994), and also
by Jeff Glitzenstein and Donna Streng (1999).
U.S.D.A. Forest Service employees Danny Carlson,
Robin Roecker, Eddie Taylor, and Craig Watson
have conducted both popul ation and habitat moni-
toring of at |east asubset of the occurrences.

The State Biological Conservation Database (2001)
shows 16 occurrences for American Chaffseed on
the Francis Marion National Forest. Based on their
distribution, these occurrences can be considered as 7
distinct population locations. Thefollowing aretrends
in the number of plants measured at each of the
seven population locations:

In South Carolina, American Chaffseed occursin
fire-maintained (or mowed), dry, well-drained
longleaf pineflatwoodsin association with grasses,
sedges, herbs, and shrubs such asdwarf huckle-
berry, Goat’srue, black-root, and colicroot
(Porcher, 1994). Most known populationson the
FrancisMarion National Forest are near roadsides
located in proximity tolongleaf pineflatwoods.
They havelikdy beenmaintained historicaly by
roadside mowing. Asour knowledge of the species
responseto prescribed fire hasincreased (Kirkman,
1998; Porcher, 1994; Bates, 1994), the National
Forest hasactively used prescribed fireto maintain
and increase populationsizeand vigor.

Although someof the populationlocationshave
shown anincreasein plants, declineshave
occurred since 1994 at four populations

Table 12. Numbers of AmericanChaffseed plants on | locatedadong State Highways-Balfield,
the Francis M arion National Forest, 1990-1999 Bethera, Cordesville, and Hwy. 41. Urban
_ interfaces such asthese have been ex-
Population Name | 1990 | 1992 |1993 (1994 (1999 tremdly difficulttoburnfollowing
Ballfield 200+ mm! nml| 200 g| HurricanesinceHugo struck theForestin
1989. Heavy downed fuelscreated by
Bethera 5| 126| 878 898| 467| Hugohaveincreasedtheproduction of
. smokeduring prescribed fires, which settles
Cordesville 0 mj 4+ 67 10 along highways. Smoke has been respon-
French Quarter 5 15 15 15 47| Sblefor severad automobileaccidentsinthe
past. The parametersunder whichthe
Halfway Creek nm|  nm| nm| 98| 364| FrancisMarioncanburnthesesitessafely
havebecomemorelimiting.
Awy.41 o I Wi M 3 The American Chaffseed popul ations occur
Lethcoe nm 13 25 34| 35| inManagement Area26, withtheobjective
of retoring thefire-maintained longleaf pine
Total Known 211 167 947 | 1356 995 ecosystem using prescribed fireon a2-3
(not monitored=nm) year rotation (FrancisMarion Plan, p.4-12).

Effects of Management

Inventoriesfor new populationsof American
Chaffseed are conducted as part of the biological
evaluation process. Conservation measuresare
developed in conjunctionwiththeU.S. Fishand
Wildlife Service ashecessary to conserveand
recover the species.

Asof 1999, only 33% of Management
Area 26 had been burned dueto problems
with smoke management at urban interfaces.

In 1996, aportion of the Betherapopul ation was
inadvertently sprayed with herbicidesby an agency
outsidethe Forest Service, killing at least 50 plants
(letter to Forest Servicefilesdated 6/6/97). This
incident was broughtdrawn to the attention of the
U.S. Fishand Wildlife Service, and signswere
posted on either side of roadsidelocations stating
that winter mowing only would beallowed.
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In 2000, hand control of vegetation was conducted
to supplement prescribed burning and reducecontrol
woody competition at theBdllfidd ste. All Steswill
bere-monitoredin 2001.

Need for Change

Duetothevulnerability of thisspeciesto encroach-
ment with woody vegetation and theendangered
status, habitat and popul ation monitoring should be
conducted moreregularly. Mid-story should be
controlled at population sitesusing prescribed fireor
hand toolson a2-3 year rotation.

Bachman'’s Sparrow (FM)

Bachman’s Sparrow, Aimophilaaestivalis, was
identified asaMISfor the FrancisMarion National
Forest to serveasanindicator for grassy, herba-
ceous understoriesin open pinestandsand to
provideameansto measure effects of frequent
burning on ground dwelling species (FrancisMarion
MIS selection processrecord). To monitor this
species, Appendix B of the FrancisMarion Plan
statesthat we use specific monitoring methods
designed for the species, compare populationswith
previousinventories, and if possiblecomparewith
habitat changesover time. Bachman’s Sparrow was
monitored using bird point countsthat have been
conducted onthe FrancisMarion since 1994 using
methodsdescribedinHamel etal. (A Land
Manager’s Guideto Point Countsof Birdsinthe
Southeast, USDA Forest Service, GTR-120,
1996). Habitat changesand estimated population
trends have been documented over timein monitor-
ing reports, published annually by the Forest Service
for the FrancisMarion National Forest since 1990.

Thefollowing sourcesof dataand information were
usedinthisandyss

o Sauer,J. R, J.E. Hines, I. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd,MD

o USDA Forest Service. FrancisMarion
National Forest. Forest records (1979 —
2000) and annual bird point data (1994 —
2000)

o USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region,
Chapel Hill, NC, 437 p.

o Post,W.,, S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

o USDA Forest Service. FrancisMarion
National Forest, Annua monitoring re-
ports(1990—-2000)

Bachman’s Sparrow ishistoricaly associated with
old growth southern pinewoodlandsthat are subject
tofrequent burning. Inthelast century, wildfirewas
reduced to incidental occurrencesinthe coastd plain
dueto settlement and agriculture. Inthelast quarter
century, prescribed fire began to grow in popularity
astheinterestin managing pineforest typesgrew.
Prescribed burning on the coast was suspended for
oneyear after Hurricane Hugo, but hasincreased
dueto tremendousfuel loads. Post-Hugo burning
onthe coast isabout to thelevel of whereit was
beforetothe hurricane (Figure 12).

Popul ations of Bachman'’s Sparrow appear to have
been steadily increasing (trend estimate 3.80; p=
A43; Sauer et al., 2000) across South Carolina
(Figure 32). Thisincrease, however, appearsto
haveleveled off inthelast 10 years (1990 —1999)
coincident with therecovery period following
HurricaneHugo.

Annua landbird monitoring conducted onthe
FrancisMarion National Forest hasrecorded only
onesinging maein 7 yearsof datacollectionandis
currently unusable asameansto assess population
abundance or frequency of occurrenceonthe
FrancisMarion National Forest.
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Figure32. Averagenumber of Bachman’s Sparrowsper routefor Breeding Bird Survey

routesin South Carolina, 1966-1999

Effectsof Management

Inthe coastd plain Bachman's Sparrow prefer open
pinewoodlands particularly where grassesor saw
pametto are prevaent (Hamel 1992, p. 303).
Bachman’s Sparrow popul ationsrespond to pre-
scribed burning and the establishment and mainte-
nance of grassy understories and grass dominated
forest openings. Bachman's Sparrow populations
dwindlerapidly inthe absenceof fireor periodic
overstory removal that stimulatesagrassy under-
story. Under the accel erating prescribed burning
program onthe FrancisMarion, habitat for
Bachman’s Sparrow isimproving, and thereisahigh
likelihood that popul ations of Bachman's Sparrow

will respond.

Need for Change

Duetoitsinherent rarity and difficulty of detectionin
bird points, this species should beremoved fromthe
FrancisMarionMISlist.

Easternfox squirrel (FM)

Easternfox squirrel, Sciurusniger, wasidentified as
an MISfor the FrancisMarion National Forest to
serveasan ecological indicator for longleaf pine
ecosysteminthecoastal plain (FrancisMarionMIS
selection processrecord). Thegod of the Francis
Marion Planisto support astabletoincreasing
population of Easternfox squirrel ontheFrancis
Marion. To monitor the effectson thisspecies, the
FrancisMarion Plan statesthat wewill usethe
casua sighting surveysconducted by the SCDNR.
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Habitat changesand estimated popul ation trends
have been documented over timein monitoring
reports, published annually by the Forest Servicefor
the Sumter National Forest since 1990.

Casual observations have been madefor the past 8
yearsand compiled every other year. Littlecanbe
drawn asfar asapopulation trend is concerned for
thisspecies; however there appearsto be areduc-
tioninthennumber of sightingsin Berkeley County
(Figure 33). Thismay bedueto factorsnot related
to popul ation trends such as denser vegetation along
roadsas standsrecover from Hugo and participation
of observersover along period of time.

Statewide, the survey conducted in 1996 revealed
977 individual Easternfox squirrel sghtingsin28
different countiesacrossthestate. Habitat typesin
which the sightings occurred were pine sawtimber
(23.8%), pine/hardwood >50 yearsold (11.2%),
pine/hardwood <30 yearsold (9.1%), and other
sites(7.4%).

Transition forestswith oak areimportant compo-
nentsof Easternfox squirrel habitat onthe Francis
Marion. Populationsappear to be stableonthe
FrancisMarion (Carlson, pers. comm.).

Theareaof suitablehabitat for thisspecieshas
remained constant since HurricaneHugo hitin 1989
andisactudly increasing dightly with fire dependant
ecosystem restoration and hardwood initiative
activities. Giventhesefactors, itislikely that popu-
lationsof easternfox squirrel will persist onthe
FrancisMarionfor theforeseeablefuture.

Need for Change

Easternfox squirrel populationsareextremely
difficult tomonitor. Thereforeitisrecommended
that thisspeciesberemoved fromtheMISlist.

Eastern king snake (S)

The Eastern king snake, Lampropeltisgetulus, was
included asan MISonthe Sumter National Forest
asan ecological indicator of early successiona
habitat. The Sumter Plan statesthat wewill monitor
habitat for Eastern king snake, using datafrom
CISC regarding theamount and distribution of early
successional habitat (Sumter Plan, p.G-5). Addi-
tional sourcesof population and habitat dataand
informationusedintheanalyssareasfollows:

199%

1998

H Berkdey
B Charlegton

2000

Figure33. Number of sightingsof Eastern fox squirrel by

county 1996 — 2000
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o Bruce R, P Livingston, C. Spencer, and B.
Stuart. 1995. Amphibian and Reptile
Survey of the Chattooga River Watershed —
A Preliminary Report. HighlandsBiologica
Station, Highlands, NC

o Museum Recordscompiled by the South
CarolinaGAP Project, SCDNR, Columbia,
SC

o Wilson, L. 1995. Land ManagersGuide
to the Amphibians and Reptiles of the
South. The Nature Conservancy, Chapel
Hill, NCandtheU.S. Forest Service,
Atlanta, GA

o Datacoallected by the Savannah River
Ecology Lab under Challenge Cost Share
Agreement withthe U.S. Forest Service,
2000-Present

o Platt, S et.a. 1999. Distribution and
Conservation Status of Selected Amphibians
and Reyptilesinthe Piedmont of South
Carolina. Jour. ElishaMitchell Scientific
Society, 115(1): 8-19

Eastern king snakeisacommon speciesthat which
occursinawidevariety of habitats. Based on
Wilson (1995), optimal habitatsinclude edges of
floodplains, bushy stream and swamp margins, and
open canopied woods or fiel dswith abundant
refuges, such asstumpsand surface cover. Eastern
king snakestypically occur below 2280ft. in
€levation and aremost common on the coastal plain.
Eastern king snake, although common throughout
most of itsrange, hasdeclined significantly inthe
Horidapeninsular based on Wilson (1995).

Monitoring popul ations of Eastern king snakeshas
provento beextremely difficult to obtain duetothe
secretive nature of thisspecies. A compilation of
museum recordsin associ ation with the South
CarolinaGap project (2000), revealed 43 Eastern
king snakescollected from 1929-1972, including 2
inMcCormick County and 1in Union County.
Bruceet.a. (1995) inasurvey of amphibiansand
reptilesof the ChattoogaRiver Watershed, 2
Eastern king snakesat about 1,520 feet were
collected. Inaninventory of amphibiansand reptiles
onthe Sumter National Forest, initiated in 1999 and

being conducted by individua sfrom the Savannah
River Ecology Lab, no Easternking snakeshave
beenfoundto date. Herpetofauna surveys, con-
ducted by individuasfrom Clemson University from
1992-1996 (Platt et.al., 1999), revea ed no Eastern
king snakes. Thefollowingisasummary of Eastern
king snakerecords by decade asindicated by
museum records compiled by the SC Gap project.

Table 13 . Eastern king
snake Occurrences in
South Carolina by Decade
Records on or Adjacent to
Sumter NF in bold

Numbers of
Decade New

Occurrences
1920's 4
1930's 4
1940's 3
1950's 24
1960's 1
1970's 4
1980's 1
1990's 2

Effects of Management

Thehabitat trend analysis presented earlier inthis
document (Tables9 and 10) suggeststhat early
successiond habitat availability isat moderatelevels
and bel ow objectivesin the Sumter Plan. However,
increasesinthe prescribed burning program onthe
Sumter Nationa Forest shouldindirectly improve
habitat quality, by increasing the abundance of
lizards, birds, small mammal's, and other snakeson
whichthisspeciespreys.
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Based on comparison of distribution records, habitat
availability, theopinion of speciesexpertsfor
Eastern king snakein South Carolina, webdlieve
populationsfor Eastern king snake haveremained
stableinthe state throughout thelife of the Sumter
Plan. However, dueto the secretive nature of
Eastern king snake, documentation of occurrence
hasbeenrareweare ableto collect very littledata
onthespecies. A compilation of records suggests
that the speciesismuch moreabundant ionthe
cCoasta pPlain asopposedtothaninthe
Ppiedmont and Blue Ridge physiographic provinces
typical of the Sumter Nationa Forest. Therefore,
thisspeciesismarginaly suited for servingasaMIS
for the Sumter National Forest.

Need for Change

Snakesarenot auseful tool for monitoring species
responsesto forest management activitiesbecause
they areextremdy difficult tomonitor. Thisfactis
demonstrated by thelack of Eastern king snakes
documented in sampling on the Sumter National
Forest by the Savannah River Ecology Lab. The
Eastern king snake should beremoved fromthe
MISlist for the Sumter National Forest or replaced
asanindicator of early successiona habitatsduring
revision of the Sumter Plan.

Fraser’sL oosestrife (S)

Fraser’sLoosestrife, Lysimachiafraseri, was
included asan MISfor the Sumter National Forest
dueto concernsfor speciespersistence. The
Sumter Plan gatesthat wewill field review popul a
tionsand habitat for Fraser’sLoosestrife (Sumter
Plan, p.G-8). Thefollowing arethe sourcesof data
andinformationusedinthisanadyssweuse:

o South CarolinaState Heritage Data (Bio-
logica Conservation Database), 2001
Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plants on the Sumter Na-
tional Forest. Athens, GA

a

Gaddy, C. 1981. Inventory of Species,
Community, and Habitat Diverdity inthe
Proposed Pers mmon Mountain Wilderness
Area. Contract withtheU.S. Forest
Service, Columbia, SC

Bates, M. 1997-1998 Status Survey of
Fraser’sL oosestrife, Lysimachia fraseri
Duby—Final Report. North CarolinaPlant
Conservation Programin conjunction with
theU.S. Fishand Wildlife Service,
Asheville, NC

Roecker, R. 1996. Conservation Assess-
ment for Lysmachia fraseri Duby. Fraser’s
L oosestrife onthe Sumter National Forest.
Unpublished document, FrancisMarionand
Sumter National Forests, Columbia, SC
Shatley, P. 1999, 1995. Monitoring of
Fraser’sLoosestrife onthe Andrew Pickens
Ranger District. Unpublished data. Andrew
PickensRanger District, Mountain Rest, SC

Fraser’sL oosestrifeisaperennial herbaceous plant
whichisabundant inthevicinity of the Andrew
PickensRanger District, whereit occursalong
roadsides, power-linerights-of-way, stream sides,
and other habitatswhich aremaintained in an open
condition either by natural or human disturbances.
Known from 86 locations acrosssouthern [llinoisto
northern Georgia, Fraser’sloosestrifehasaG3
global rank and isonthe Forest Service Sengitive
specieslist for the Southern Region (list last updated
in1996). Asaresult of extensivesurvey and
monitoring work conducted during the 1994-1995
growing season, and again during 1997-1999, our
knowledge of Fraser’sL oosestrife population
distribution onthe Sumter hasincreased greetly. In
1994, Perry Shatley, Biologica Technicianonthe
Andrew PickensRanger Digtrict, documented 36
locations containing over 1,700 plantsinthevicinity
of the Andrew PickensRanger Digtrict. 1n 1997
and 1998, Moni Bates, working with the Endan-
gered SpeciesField Officeof theU.S. Fishand
Wildlife Service, visted every Fraser’sLoosestrife
population known throughout therange of the
speci es, documenting number of plants, population
area, and habitat characteristicsincluding associated
speciesand natura/plant community. Shatley
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revisted known sitesfor Fraser’sLoosestrifeinthe
vicinity of the Sumter National Forestin 1999. Of
thosesitesidentified, only 21 are onlands managed
by the Forest Service; the othersare under the
jurisdiction of county, public utility, or state agencies.

Thefollowing table shows changesin the number of
documented occurrencesfor Fraser’sLoosestrife
occurring onthe Andrew Pickensonly, aswell as
changesinthenumber of plants:

Table 14. Fraser’'s Loosestrife Trends

on the Sumter NF, 1980-1999
Numbers of
Years Occurrences | Numbers
Monitored Monitored of Plants
(Known)

1980-1981 2 (3) 167

1994-1995 11 (13) 988

1997-1998 16 (20) 2079

1999 10 (21) 1375

Effectsof Management

Fraser’sLoosestrifeisevaluated and conserved
through the biologica eva uation process, through
which new locations are discovered and existing
onesaremaintained. A standardinthe Sumter Plan
statesthat wewill manage ecosystems contai ning
sengtive plantsto maintain or increase these popula
tions (Sumter Plan, p. 1V-3).

Although several new locationsfor Fraser’sLoos-
estrife have been discovered throughout the Sumter
and adj acent state, €l ectric company, and county
lands, habitat monitoring suggeststhat thisspeciesis
vulnerableto roadside or right-of-way maintenance
activities, such asherbicide use, road grading and
road widening, and competition with successonal
vegetation (Shatley, 1999, 1994; Roecker, 1996).
Of the 21 occurrencesidentified on National Forest

land, 71% occur onroadsidesor trails, 24% occur
along or inthe ChattoogaRiver, and oneoccursina
wildlifeopening maintained aspermanent early
successional habitat (Bates, 1998). Rangewide,
Bates (1998) found 55% of the extant occurrences
associated with roadsides, 35% with rock outcrops/
riparian areas/or dopes, and 10% with openings
created by clear cuts.

Thelargest population onthe Andrew Pickens
occursinawildlife opening, whichwascut and has
been plowed annually since 1985. Oncethe
Fraser’sLoosestrife plantswerediscoveredin
1994, the Forest Service switched to awinter
mowing schedule. Atthissite, the population has
increased from 500 plants, whenit wasfirst discov-
ered, to over 1,000 plantstoday.

The Forest Service hasmade effortsto coordinate
with the South Carolinaand Oconee County De-
partmentsof Transportation, Haywood Electric, and
Blue Ridge Electric Company, to maintain popula-
tionsof Fraser’sLoosestrife along adjacent roadside
and power linerights-of-way, avoiding road grading
and herbicide useat population locations. Agencies
areencouraged to practice awinter mowing regime.
Giventhelargenumber of known Fraser’sLoos-
edtrife plantson the Sumter, and theincreasing
numbersof plantsidentified between 1994-1995
and 1997-1998 censusing efforts, we concluded
that Fraser’sloosestrifeisstabletoincreasing at this
time
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Great Crested Flycatcher (FM)

The Great Crested Flycatcher, Myuarchuserinitus,
wasidentified asan MISfor the FrancisMarion
National Forest to serveasan ecological indicator
for snagsinawiderange of forested habitats.
Monitoring of these specieswould provide some
ingght into effectsof planimplementationintermsof
snag resourceson the FrancisMarion (Francis
Marion M| S selection processrecord). To monitor
theeffectson thisspecies, the FrancisMarion Plan
statesthat wewill collect point count data, calculate
population trendsand compare with habitat changes
over time. Bird point countshave been conducted
onthe FrancisMarion since 1994 using methods
describedinHamel et d. (A Land Manager’sGuide
to Point Countsof Birdsinthe Southeast, USDA
Forest Service, GTR-120, 1996). Habitat changes
and estimated popul ation trends have been docu-
mented over timein monitoring reports.

Thefollowing sourcesof dataand information were
usedinthisandysis

o Sauer,J.R.,J E.Hines,|. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results

and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

USDA Forest Service. FrancisMarion
National Forest. Forest recordsand annual
bird point data (1994 —2000)

USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

Hamel, P. B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

Great Crested Flycatchersare secondary cavity
nestersfound in medium-growth to somewhat open
woodlandsand forestswith cavities, and ssldomin
denseforest stands. Populationsof Great Crested
Flycatcher appear to have been steadily declining
(trend estimate—0.21; p = .86; Sauer et al., 2000)
across South Carolina(Figure 34).

Figure34. Averagenumber of Great Crested Flycatchersper routefor Breeding Bird Survey

routesin South Carolina, 1966-1999
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A total of 739 bird point countswereconductedon  Point counts conducted onthe FrancisMarion

the FrancisMarion Nationa Forest from 1994 National Forest indicate Great Crested Flycatchers
through 2000. Therewere870 detectionsof Great  to be common, with no largetrendsin abundance

Crested Flycatcher during 508 of the 739 point apparent (Figures 35). Great Crested Flycatchers
counts. appear to beassociated dightly morewith pineand

mixed forest types, than with hardwoods (Figure
364a), and are using bottomland and upland sitesat
about the samefrequency (Figure 36b).

0.9
0.8 =] 1

0.6 1

05 || |mGrasdforb

' B Shrub/seedling
04 | |osapling/poletimber
0.3 1 |@Mature

0.2 1
0.1 1

s s s s - Le

1994 1995 1996 1997 1998 1999 2000

Figure35. Percent occurrenceof Great Crested Flycatcher on point countsby
successional stageon the FrancisMarion National Forest, 1994 - 2000
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Figure36a. Percent occurrenceof Great Crested Flycatcher on point countsin
har dwood, pineand mixed for est habitatson the FrancisM arion National For et,
1994 - 2000
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L ongleaf PineWoodland Communities
(FM)

Longleaf pinewoodland communitieswere
identified asan MISfor the FrancisMarion
National Forest dueto concernsfor native

m Uplands
W Bottomlands

biodiversty. Fire-maintainedlongleaf pine

Figure36b. Per cent occurrence of Great
Crested Flycatcher on point countsin bottom-
land and upland habitatson theFrancisMarion
National Forest, 1994 - 2000

Effectsof Management

Great Crested Flycatchersrequirerelatively open
forestsor woodlandswith suitable cavitiesfor
nesting (Hamel 1992, p.201). Great Crested
Flycatcher appearsto bewidespread on the Francis
Marion, and there are no apparent trendsin habitat
utilization or frequency of occurrencein termsof
management activities. Thereisadight overal
increasein frequency of occurrences (1994 —2000)
which may reflect the preponderance of snagsleft by
Hurricane Hugo, and the placement of 994 red-
cockaded woodpecker artificial cavitiessince 1990
combined with anincreasing number of standing
RCW cavity treesthat arenow dead from lightning
strikesor other causes.

Annua monitoring reports (1990—2000) indicate
that Great Crested Flycatcher populationsonthe
FrancisMarionarestable. Point count results
indicate breeding Gresat Crested Flycatchersare
widely distributed acrossthe FrancisMarionand
they occur inavariety of habitatsthat are abundant
andwell distributed. Giventheseresults, anad-
equate supply of cavity treesexistsonthe Francis
Marion and we believethereisahighlikelihood that

isan endangered ecosystem. It hasde-
clinedto 3% of itsorigina sizeand extent
throughout the southeast, and harborsa
variety of threatened, endangered, and
sendtivespecies.

TheFrancisMarion Plan statesthat wewill

determinethebaselineacreagefor fire-
maintained longleaf pinewoodland communitieson
the FrancisMarion Nationa Forest (FrancisMarion
Plan, p. B-38). Thefollowing sourcesof datawere
used:

o TheContinuousInventory of Stand Condi-
tions (CISC) for the FrancisMarion Na-
tional Forest

o Prescribedandwildfireburning history on
the FrancisMarion Nationa Forest

Before Hurricane Hugo (1989), which destroyed
60% of theforest canopy, the FrancisMarion
contained 36,100 acresin longleaf pine (14%).
Today 47,944 acres (19%) areinlongleaf pineor
mixtures, which aresuitablefor restoration. The
long-term objectiveisto placelongleaf onall
suitable soil types; thisamountsto 53,500 acres.
Therefore, longleaf pineecosystem restorationwill
be emphasi zed in Management Area 26, which
congstsof fairly dry sandy soilssupporting
flatwoods, savanna, and woodland communities.

Longleaf pinewood ands arefire-dependent com-
munities, requiring frequent low intengity firesto
reduce woody mid-story growth and encouragea
diverse herbaceous understory that supportsa
variety of plantsand animals. The prescribed
burning program becamefirmly establishedinthe
1950s. From 1960 to September 1989, an average
of 40,000 acreswere burned annually. Dueto

populationsof Great Crested Flycatcher will persst 61
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smoke management problemsassociated with the
fuelscreated by Hurricane Hugo, the program has
declined to an average of 29,000 acres/annually
snce 1990. Growing Sseason burning, initiatedin
1991, hasoccurred on 3,200 acres/annually since
1990.

Effectsof Management

Effortsinthenear futurewill focusonthinning
stands, which regenerated following Hurricane
Hugo. Thesethinningwill favor thelonglesf forest
type, and will asoreducefuelssothat they will be
easier toburn.

Althoughthe FrancisMarion hasmet overall pre-
scribed burning objectivesas setinthe Francis
Marion Plan, thelocation of prescribed fireactivities
hasnot beenwell distributed. Fuelsleft by Hugo
smolder when burned and have created smoke
management problemsat urbaninterfaces. The
FrancisMarion hasto morecarefully burnthese
areasto ensure public safety.

A standard in the FrancisMarion Planindicatesthat
Management Area 26, which hasthe goal of restor-
ing, expanding, and maintaining thelonglesf pine
ecosystem and rel ated fire-dependent communities,
should be burned every 2-3 yearsto maintainthe
longleaf ecosystem.

Post-hugo forestsare becoming extremely denseas
they surpass 10 years of agewithout any prescribed
fire, rendering them moredifficult toburn. The
FrancisMarion conducted hand clearing of 348
acresof mid-story control in 1999, and 1,600 acres
of mid-story control in 2000 to reducefuel sizeand
createthe desired woodland structurein areas
difficult toburn. If funding and adequate resources
areavailable, prescribed burning will occur following
chipping to ensurethat thisstructureismaintained.
More of thiswork isscheduled inthefuture.

A Forest Plan object (p.2-2) isto restoretherole of
growing-season fireson 16,000 acresof longleaf
pinepineforest typesinthenext 10years. The
FrancisMarioniscurrently bel ow that objective.

However, Glitzengtein and Streng (1995) found
relatively minor effectsof season of burnon
groundcover vegetation. Burning frequency rather
than burning seasonisthe singlemost important
factor necessary to restore and maintain longleaf
pine-dominated habitats (Glitzenstein and Streng,
1995; Waldrop et.al.,1992).

Need for Change

Add monitoring itemsto the FrancisMarion Plan,
whichinclude 1.) the percentage of thelongleaf pine
forest typewhich hasbeen burnedinthelast 5years
2.) the percentage of longleaf pineforestin Manage-
ment Area 26 which hasbeen burnedinthelast 2-3
years. Consider modification of O-5, decreasingthe
emphasi son growing season burning to address
instead of ahigh frequency of burning (at least every
3-5years) withinthelongleaf and loblolly forest

types.

Red-headed Woodpecker (S)

Red-headed Woodpecker, Melanerpes
erythrocephalus, wasidentified asaM|ISfor the
Sumter National Forest to serve asan ecologica
indicator for open understoriesin pine, andtree
cavity requirements (Sumter M1S selection process
record). To monitor the effectsof Sumter Plan
implementation on thisspecies, the Sumter Plan
statesthat wewill use CI SC datato monitor vegeta-
tiveconditions, rely on standardsand guidesfor
habitat distribution, and usebird surveysto monitor
populations. Red-headed Woodpecker popul ations
have been monitored through bird point countsthat
have been conducted on the Sumter since 1994
using methodsdescribedinHamel et al. (ALand
Manager’s Guide to Point Counts of Birdsin the
Southeast, USDA Forest Service, GTR-120,
1996). Habitat changesand estimated population
trends have been documented over timein monitor-

ing reports.
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Thefollowing sourcesof dataand information were
usadinthisandyss

o Sauer,J. R, J. E. Hines, I. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd,MD

o USDA Forest Service. Sumter National
Forest. Forest records and annual bird point
data (1994 — 2000)

o USDA Forest Service. Sumter National
Forest, Annual Monitoring Reports (1990 —
2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Distribution of South CarolinaBirds.
The Charleston Museum.

The Red-headed Woodpecker isabird of the open
woodlandsand park-like habitat conditionsin
locationswherethere are some standing dead trees.
Populations of Red-headed Woodpecker appear to
have been steadily increasing (trend estimate 2.60; p
=.24; Sauer et a., 2000) across South Carolina
(Figure 37).

A total of 1,138 bird point countswere conducted
on the Sumter National Forest from 1994 through
2000. Therewere 122 detections of Red-headed
Woodpecker during 102 of the 1,138-point counts.

Point counts conducted on the Sumter National
Forest indicate Red-headed Woodpecker to be
relatively common onthelL ong CaneDidtrict, less
common on the Andrew Pickensand uncommonon
the Enoree. A Forest Plan objective (p.2-2) isto
restore therole of growing-season fireson 16,000
acresof longleaf (Figure 38). Collectively, Red-
headed Woodpecker appearsto have nolong-term
trendsin abundance on the Sumter (1994 — 2000).
Itisinteresting to note however the appearance of
an upward trend in recent years (1999 — 2000)
which may have been influenced by theamount and
distribution of shelterwood and seed tree harvesting
inthe 90'sin the piedmont. Red-headed Wood-
peckers appear to be associated most often with
pinegrass/forb conditions (Figure 38a) on upland
stes(Figure38b), but arefoundinal habitats,
except bottomland hardwood or mixed forest grass/
forb conditions. The prevaence of occurrencesin
young stands(grass/forb, shrub/seedling and sapling/
poletimber) may be primarily because of the pres-
ence of exposed bolesof residual overstory trees
and standing snags. Two out of three Red-headed
Woodpecker observationsoccurred in grass/forb,
shrub/seedling or sapling/poletimber habitats.

Figure37. Averagenumber of Red-headed Woodpecker sper routefor Breeding
Bird Survey routesin South Carolina, 1966—%399
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Effects of Management

Red-headed Woodpeckers prefer open mature
woodsand open conditionsthat frequently occur in
parks, swamps, and pasture-like settings (Hamel
1992, p. 182). Red-headed Woodpeckers respond
to the presence of open canopiesinforested,
wetland or rural landscapeswith freeflight pathsto
bolesof standing treesand snags. Standardsthat
retain standing treesand snagsin regeneration areas
and management activitiesthat providewide spaces
between residual standing trees (Shelterwood, seed-
tree harvest) offer preferred habitat to Red-headed
Woodpecker. Management activitieson the Sumter
have changed sincethe Sumter Planwasimple-
mented in 1985 (Figure40).

Habitat for Red-headed Woodpecker israpidly
declining inabundanceand distribution onthe
Andrew Pickens. Consequently, it remainsa
guestion if apopulation of Red-headed Woodpeck-

Figure39. Total number of detec-
tionsof Red-headed Woodpecker

c 'F')',ardWOOd on the Sumter National For est
. (1994 — 2000 by forest type, by

Didtrict

erswill persst onthe Andrew Pickensfor the
foreseeablefuture. Itisworthwhileto notethat an
accelerating prescribed burning programisin place
onthe Andrew Pickens(goal of 5,000 acres/year),
andwebelievethisprogramwill improve habitat
conditionsfor Red-headed Woodpeckersin por-
tionsof theburn aress.

Preferred habitatsfor Red-headed \Woodpecker on

the Pledmont districtsare being perpetuated and are
distributed acrossthe Sumter.
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Smooth Coneflower (S)

Smooth Coneflower, Echinacea laevigata, was
included ontheMISlist for the Sumter dueto
concernsfor speciespersstence. The Sumter Plan
satesthat wewill field review populationsand
habitat for Smooth Coneflower (p.G-9). The
following arethe sources of dataand informationwe
used:

o South CarolinaState Heritage Data (Bio-
logica Conservation Database), 2001

o Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plants on the Sumter Na-
tional Forest, Athens, GA

o Emanuel. K. 1996. Slvicultural Options
for Recovering the Endangered Smooth
Coneflower Echinacea laevigata
(Boynotn & Beadle)Blake. MSThesis,
Clemson Univergty, Clemson

o Gaddy, C. 1991. The Statusof Echinacea
laevigata(Boynton & Beadle) Blake.

Cooperative Agreement between U.S. Fish
and Wildlife Serviceand NC Natura
Heritage Program

o Hill,S. 1993. Final Report—Botanical
Survey, Andrew PickensRanger Didtrict,
Sumter Nationa Forest. Challenge Cost
Share Agreement withthe U.S.D.A.. Forest
Service, SC

o Huffman, R. 2000. StatusReport for
Smooth Coneflower. 2000. Challenge
Cost Sharewiththe FrancisMarion &
Sumter NF, Columbia, SC

o Murdock, N. 1995. Recovey Planfor
Smooth Coneflower. U.S. Fishand Wildlife
Service, Asheville, NC.

o Wadrop, T.and J. Walker. 1996. Habitat
Manipulationfor the Recovery of Declining
Coloniesof Echinacea laevigata
(Boynt.and Beadle) Blake. Unpublished
data, Southern Research Station, Clemson,
SC

Smooth Coneflower isarootlike perennia herb,
whichwasfederaly listed asendangered in October

1992. Although historicaly knownfrom 26 counties
in8 statesranging from Pennsylvaniato Arkansas, it
isnow knownonly inVirginia, North Caroling,
South Carolina, and Georgia. 1n South Caroling, it
occursprimarily inthe Southern Blue Ridge of the
Sumter National Forest, where 9 populationsand
morethan 1,200 plantswere confirmed during the
year 2000. Thefollowingisasummary of changes
inthe number of occurrencesand number of Smooth
Coneflower plantsoccurring onthe Andrew Pickens
Ranger Didtrict.

Tablel5. Smooth Coneflower
Population Trends on the Sumter NF,
1980-2000
Numbers of

Years Populations [ Numbers

Monitored | Monitored of Plants
(Known)

1980 6 (6) 248

1991 6 (7) 353

1993 8 (8) 1047

2000 8 (8) 1283

Southeastern Wildlife Services, withtheaid of Perry
Shatley first identified Sx popul ationson the Sumter
National Forest in 1980 during aninventory of
threatened and endangered plantson the Sumter
National Forest. During that survey, the specieswas
noted to occur in* open, disturbed habitats,” and all
of the populationsidentified werefoundinroadside
habitats.

Additiond inventorying and monitoring for the
specieswere conducted in 1991 in conjunction with
the species statusreport (Gaddy, 1991), in 1993 by
the Southern Research Stationin conjunction with
Clemson University (Emanuel, 1996), and by Earth
Design (Huffman, 2000). Dr. SteveHill identifieda
new coneflower sitewhile conducting botanical
surveysonthedistrictin 1993. Both Perry Shatley
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and Robin Roecker, with the Forest Service, have
conducted additiona habitat and popul ation moni-

toring.
Effectsof Management

Inventoriesfor Smooth Coneflower are conducted
during the biologica evaluation process. Appropri-
atemitigation, asneeded, isidentified in cooperation
withtheU.S. Fishand Wildlife Servicein order to
conserve populationsin association with projects.

Theassociation of Smooth Coneflower with open
habitatswas confirmed asadditiona locations
continued to befound in association with open,
roadside habitats. The Sumter National Forest
conducted thefirst experimental management for this
gpeciesusing fireduring 1979, following clearing of
woody vegetation fromtheste. Thenumber of
flowering semsquadrupledintheyear following the
burn (Murdock, 1995). Inan adjacent stand, which
was burned without canopy removal, theresponse
wasal0foldincreasein the number of Smooth
Coneflower rosettes.

Research on effects of both prescribed burning and
canopy removal on speciesresponse are ongoing
(Waldrop and Walker, 1996), but the benefits of
disturbance which decreases competition with
woody species, isdemonstrated by thevigor of
populationswhich have been either logged or
burned. Oneof thefirst roadside populations
discovered on the Andrew Pickens, which hasbeen
logged and burned sinceit wasdiscoveredin 1980,
had 8 plantsin 1980, and hasincreased to 350
plantstoday. Another populationlocation, which
had been logged and burned in 1982, and burned 3
moretimessince, hasincreased from 150 plantsin
1991 to 657 plantsin 2000.

Coordination with associated road and utility
companiesisongoing tolimit road grading and
herbicideusein proximity to known population
locations.

Need for Change

Although thetwo Smooth Coneflower populations,
whichweareactively managing, areincreasing,
someothersare showing declines. Moreactive
management is needed to perpetuate Smooth
Coneflower, whichiswdll distributed throughout the
Andrew Pickens.

Aswith Fraser’sLoosestrife, additional needs
include cresating and maintai ning permanent openings
such asprairies, savannas, and woodlandsthrough-
out the Sumter and adjacent to existing popul ations
through the use of selectivelogging and prescribed
fire

A standard inthe Sumter Plan (p.1V-3) statesto
“manageidentified ecosystemscontaining sensitive
plant and animal populationsto maintain or increase
thesepopulations.” At minimum, successional
vegetation needsto be controlled at the site of
individua populationlocations.

Sun-facing Coneflower (S)

The Sumter Plan statesthat wewill field review
populationsand habitat for Sun-facing Coneflower,
Rudbeckia heliopsidis, (p.G-8). Sun-facing
Coneflower waslisted asan MISfor the Sumter
National Forest dueto concernsfor speciespersis-
tence. Thefollowing are sourcesof dataand
informationweused:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

o Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plants on the Sumter Na-
tional Forest. Athens, GA

o Hill,S. 1993. Fina Report—Botanical
Survey, Andrew PickensRanger District,
Sumter National Forest. Challenge Cost
Share Agreement with the U.S.Forest
Service.

o Jones, S.and B. Dunn. Distribution of
Rudbeckia heliopsidisin South Carolina.

Bull. SC Acad. Science (41):58-59
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o Roecker, R. 1997. Habitat and Population
Monitoring. Unpublished data, Francis
Marion and Sumter NF, Columbia,
SCMonitoring. Unpublished data, Francis
Marionand Sumter NF, Columbia, SC

Sun-facing Coneflower isaperennial, herbaceous
plant, which readily reproducesfrom short woody
rootstalks, which form basal offshootsfromthe
parent plant. Although known fromwidely scattered
locations, ranging from the coastal plain and pied-
mont of North Carolinaand Virginia, totheridge
and valley region of Alabamaand Georgia, the
speciesislocaly common around Lake Cherokee
and the adjacent National Forest land. Thisisthe
only areathe species can befound on the Sumter
National Forest, and inthe state of South Carolina

Southeastern Servicesfirst discoveredtheplantin
1979 during aninventory of threatened and endan-
gered specieson the Sumter. At that time, one
location with over 4,000 plantswasthriving along
themargin of cutover woods (Steve Smith, Clemson
University). Subsequent groupsof plantswere
located withinthe sameareaby Dr. Steven Hill,
formerly of Clemson University, in1993while
conducting abotanica survey under contract with
the Forest Service.

Thefollowingisasummary of populationsknownto
date occurring on the Andrew Pickens Ranger:

Table 16. Sun-facing Coneflower Population
Trends on the Sumter, 1979-1996
Numbers of Number of
Year Populations Colonies
Monitored Monitored (Plants)
(Known)
1979 1(2) 1 (4000+)
1992-3 4(5) 32-52 (unknown)
1996 3(5) Unknown (1900)

Effects of Management

Inventoriesfor Sun-facing Coneflower are con-
ductedinassociationwith thebiological evaluation
process. Appropriate mitigation, asneeded, is
identified to conserve popul ationsin association with
projects.

Habitat for Sun-facing Coneflower can be charac-
terized as open roadsides, road banks, and power
linerights-of-way that arefrequently mowed (Hill,
1993; Southeastern Services, 1980). Although
most of thesitesareadry habitat, one population
can befound in thedisturbance zone associated with
afloodplain (Hill, 1993).

Sun-facing Coneflower islocally commononthe
Andrew Pickens, but only inthevicinity of Lake
Cherokee, whereit occursin extensive colonies.
Theclona nature of thisplant appearsto render it
fairly resstant to maintenance activities. In1996, a
popul ation occurring withinthe utility right-of-way
wasinadvertently sprayed with herbicide. The
affected populationswere monitoredin 1996, and
an estimate of 10-20% mortality (20-40% uncer-
tain) wasmadeat that time. Hundreds of healthy
stemswereremaining (Roecker, 1997). Sun-facing
Coneflower islikely to be stableat thistime, dueto
theextensive, clonal nature of the populationswhere
they occur.

Need for Change

Researchisneeded to determinewhy the speciesis
limited indistribution onthe Andrew Pickens.
Monitoring of Sun-facing Coneflower stesonthe
Sumter should be conducted at least every 5years
to ensure population persistence. Duetothe
restricted distribution of thisspecies, itisrecom-
mended that it beremoved fromthe MISlist for the
Sumter National Forest.

69



Wild Coco (FM)

Wild Coco, Pteroglossapsis ecristata, was chosen
asanMISfor the FrancisMarion National Forest
dueto concernsfor species persistence. The
FrancisMarion Plan statesthat wewill monitor the
approximate sizeand vigor of rareplant populations,
including Wild Coco. Thefollowing arethesources
of datawe used:

o South CarolinaState Heritage Data(BCD),
2001
Townsend, J. 2000. Unpublished data
associated with the Status Report for
Pteroglossapsisecristata. U.S. Fishand
Wildlife Service, Asheville, NC
Glitzenstein, J. and D. Streng. 2001.
Survey for Rare Plant Species(including
PETS) in Proposed Mid-Story Control
AreasintheFrancisMarion Nationa
Forest. Challenge Cost Share Agreement
withtheU.S. Forest Service.
Porcher, R. 2000. Fina Report, Rare Plant
Survey along Proposed Pametto Trall
Extension. Chalenge Cost Share Agree-
ment withthe U.S. Forest Service.
Porcher, R. 1993. Botanical Inventory of
the FrancisMarion National Forest. Under
contract withthe U.S. Forest Service.

a

Wild Cocoisaterrestria orchid, which hasatall,
flowering stalk that growsout of aninconspicuous,
basal rosette most oftenin August or early Septem-
ber. Likemost orchids, flowering may not occur
every year, particularly when habitat conditionssuch
asdrought are unfavorablefor flowering and subse-
guent reproduction. Wild Cocoisfoundinnumer-
ous habitats on the coastal plain from North Caro-
linasouth through Floridaand west to Louisiana. It
isasofoundin Cuba(Bridges, 1986).

Asaresult of recent survey efforts, 11 sitesof Wild
Coco areknown on the FrancisMarion, athough no
plants have been seenin two of the sitesfor amost
20years. Thefollowingisasummary of occur-
rences, by year they were discovered, and number
of plants.

Table 17. Wild Coco Trends on the Francis
Marion NF, 1972-2000
Year Number of Numbers of
. Known
Discovered Plants
Occurrences
Unknown; O in
1972-1973 2 1993
1999-2000 9 28

Effects of Management

Inventoriesfor Wild Coco are conducted in associa
tionwiththebiological evaluation process. Appro-
priate mitigation, asneeded, isidentified to conserve
popul ationsin association with projects.

Increasesin the number of occurrencesof Wild
CocoontheFrancisMarion arelikely to berelated
toincreased effortsto inventory the species. Onthe
FrancisMarion National Forest, Wild Coco has
been demonstrated to occur in open longleaf pine
woodland, savannas, or “flatwoods,” generaly open
with aherbaceous or shrubby understory. The
Element Stewardship Abstract (1986) statesthat

“[t]he mgor requirement seemsto befor asome-
what open area, with at least filtered sunlight and no
dense shrub competition... Pinesareaways
present.” Thishabitat iswell distributed onthe
FrancisMarion National Forest, though it may be
threatened by fire suppression at urban interfaces.

Wild Coco, likemost orchids, generaly occursin
small, dispersed populations, and low popul ation
numbersare considered quitenormal (Bridges,
1986). Althoughthe speciesisdifficult to monitor,
theincreased number of occurrencesknownonthe
FrancisMarion, suggeststhat populaionsarestable.

Need for Change

Populationsfor Wild Coco need to be monitored at
least every 2 yearsto ensure population persistence.
Duetothesmall populationsize, and restricted
distribution it isrecommended that thisspeciesbe
removed fromtheMISlist for the FrancisMarion.
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Wood Thrush (FM)

Wood Thrush, Hylocichlamustdina, wasidentified
asaMISfor the FrancisMarion National Forest to
serveasan ecological indicator for deciduousand
mixed forestswith well-devel oped understory
conditions (FrancisMarion M1 S sel ection process
record). Tomonitor theeffectson thisspecies,
Appendix B of the FrancisMarion Plan statesthat
wewill collect point count data, cal culate population
trendsand comparewith habitat changesover time.
Bird point counts have been conducted onthe
FrancisMarion since 1994 using methods described
inHamel et a. (A Land Manager’sGuideto Point
Countsof Birdsin the Southeast, USDA Forest
Service, GTR-120, 1996). Habitat changesand
estimated population trends have been documented
over timeinmonitoring reports.

Thefollowing sourcesof dataand information were
usedinthisandysis

o Sauer,J R.,J E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North

American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurel, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest recordsand annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

o Hamel, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Digtribution of South CarolinaBirds.
The Charleston Museum.

TheWood Thrushisabird of the brushy woodlands
with adeciduousbut fairly open understory. Popu-
lations of Wood Thrush appear to have been
steadily declining (trend estimate—5.07; p=.00;
Sauer et al., 2000) across South Carolina(Figure
41)

Figure4l. Averagenumber of Wood Thrush per routefor Breeding Bird Survey routesin South

Carolina, 1966-1999
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A total of 739 bird point countswere conducted on
the FrancisMarion National Forest from 1994
through 2000. Therewere 35 detections of Wood
Thrush during 26 of the 739 point counts.

Point counts conducted on the FrancisMarion

largetrendsin abundance apparent (Figure42). In
the coastal plain, Wood Thrush appearsto be
associated primarily with sapling/poletimber habitat
conditions (Figure42a) on both bottomland and
upland sites (Figure42b). Threeout of four obser-
vationsoccurred in sapling/pol etimber stands.

indicate Wood Thrush isnot common and hasno
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Effectsof Management

Wood Thrush prefersdeciduous or mixed forests
with adeciduousunderstory especialy onmoist sites
inthe bottomsor el sewhere (Hamel 1992, p. 239).
Wood Thrush respondsto the presence of structure
at understory and low midstory levelsinaforested
setting. Removal of shrubs, suppressed tree stems
or shadetolerant vegetation reduces habitat quaity
for Wood Thrush. Overstory treatments, such as
thinnings, enhance habitats by promoting growth of
understory vegetation. Wood Thrushiswidespread
acrossthe FrancisMarion, and there are no appar-
ent trendsin habitat utilization or frequency of
occurrenceintermsof management activitiesat this
time. Itisinteresting to notetheupwardtrendin
frequency of occurrence and the utilization of a
wider variety of habitat conditionsinrecent years
(1999 — 2000).

Annua monitoring reports (1990—2000) indicate
that Wood Thrush popul ationsonthe Francis
Marionarestable. Point count resultsindicate
breeding Wood Thrush are not common and found
only in certain habitatsthat are abundant and well
distributed. One exception ishardwood grass/forb
conditions. Giventhesefactors, webelievethereis
ahighlikelihood that popul ations of Wood Thrush
will persst onthe FrancisMarionfor theforeseeable
future.

Rock Outcrops

Blackstem Spleenwort (S)

Blackstem Spleenwort, Aspleniumresiliens, was
identified asan M1 Sfor the Sumter National Forest
dueto concernsfor species persistence (1985).
The Sumter Plan statesthat wewill monitor habitat
and popul ationsfor Blackstem Spleenwort (p.G-8).
Thefollowing sourcesof dataand informationwere
used:

Forest ARCVIEW data, 2001

South Carolina State Heritage Data(Bio-
logical Conservation Database), 2001
Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plants on the Sumter Na-
tional Forest. Athens, GA

o Forest Monitoring Reports, 1990-1999

a
a

]

Blackstem Spleenwort isawidespread fern known
from southern Pennsylvaniatolllinois, west to
Missouri and Oklahoma, and south to tropical
America. Blackstem Spleenwort isranked G5 by
the Nature Conservancy (demonstrably secure
throughout therange) and S1S2 by the State
Heritage Program (imperiledinthestate). Although
4 populationsare shown on the State Heritage
Database, only 2 have beenrelocated inthelast 20
years. Blackstem Spleenwort isnolonger onthe
Regiona Forester’ssensitive specieslist, duetothe
security of the speciesrangewide.

Monitoring of Blackstem Spleenwort hasbeen
conducted by Chick Gaddy, Doug Raynor, and by
Southeastern Wildlife Services.

Effects of Management
Inventoriesfor Blackstem Spleenwort are con-
ducted during the biol ogical evaluation process.

Mitigation isincorporated into project decisionsto
conserve popul ations as needed.
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Blackstem Spleenwort inhabitsmoist to dry calcare-
ous sedimentary or metamorphic rocks, mostly at
low to moderate el evations (Weakley, 2000). On
the Andrew PickensRanger Didtrict, these habitats
arelimited to the Brevard Geologic Belt. Threeof
theknown locationsfor Blackstem Spleenwort
occur in proposed botanical areas, including Poor
Mountain, Tamassee Knob, and Tamassee Creek,
and one occursinthe ChaugaScenic Area. These
locationsare generadly protected from management,
although Poor Mountainisprescribed burned to
promote regeneration of thetablemountain/pitch
pinecommunitiesthat occur there. Firewould not
likely affect thisspecies, sncethevegetativefue
needed to carry afireislimited on rock outcrops.

Habitat for Blackstem Spleenwort appearsto be
stablewhereit occursonthe Andrew Pickens.
Effortstoidentify rock outcrop habitatsare ongoing,
though thishabitat typeisrelaively rareonthe
Sumter National Forest.

Need for Change
Blackstem Spleenwort popul ations need to be

monitored at least every 5 yearsto ensure popul a-
tion persistence.

Basic Mesic Forests

American Wahoo (S)

American Wahoo, Euonymous atropur pureus, was
listed asan M1Sinthe Sumter Plan (1985) dueto
concernsfor species persistence. The specieswas
considered sengitivein 1985, athoughit nolonger
meetsthe criteriafor sengitive. The Nature Conser-
vancy ranksthe speciesa G5, demonstrably secure
throughout the range, but the State Heritage Pro-
gramranksit S1, critically impairedinthestate. The
Sumter Plan statesthat wewill field review popula
tionsand habitat for American Wahoo (p.G-9). The
following sources of dataand information were used:

o South CarolinaState Heritage Data(Biol ogi-
cal Conservation Database), 2001

o Neson,J. 2000. Botanicd Survey intheLittle
Mountain Analysis Area. Challenge Cost
Share Agreement with the U.S. Forest Ser-
vice

o Southeastern Wildlife ServicesIncorporated.
1980. Inventory of Threatened or Endan-
gered Plants on the Sumter National For-
est. Under contract with the U.S. Forest Ser-
vice, Columbia, SC

o Foster, J. and R. Roecker. Miscellaneous
habitat surveysand popul ation searches.

American Wahoo isan erect shrub known fromthe
mountainsand piedmont of North Carolina, South
Carolina, and Virginia, and the coastal plain of
Virginia. Althoughtwo sitesfor American \Wahoo
areidentified for the Sumter National Forestinthe
State’ sdatabase (BCD, 2001), the occurrences
have not been observed in years. No new occur-
rencesfor the species have been discovered, despite
numeroussurvey effortstoidentify rare, threatened,
and endangered specieson the Sumter National
Forest (Raynor, 1996, 2000; Horn, 1996, 2000;
Nelson, 1996, 2000; Hill, 1993, 1996; Gaddy,
1991, various Forest Service personnd).

Thesiteonthe Andrew Pickensisaong Cedar
Creek and wasidentified in 1938. Thesiteonthe
Long Cane Ranger District waslocated in 1980 by
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Southeastern Wildlife Services, at whichtime48
plantswereidentified. Despite numerousvisitstothe
site (Foster and Roecker; Nelson, 2000), and
despite habitat protection efforts, the specieshasnot
been relocated.

Effectsof Management

American Wahoo isan uncommon specieson sopes
over mafic or calcareousrock (Weakley, 1999),
otherwise called basic mesic communities (Roecker,
2000). Both of the historic Sitesfor American
Wahoo onthe Sumter National Forest occur in
proposed botanical areas, withinwhich neither
timber management nor road building arebeing
practiced. Aspart of the Sumter Plan Revision
process, Basic Mesic Forest communitieshave been
identified asrare communitiesand have beenthe
focusof botanical areadesignation. Onthe Sumter
4,420 acreson the Andrew Pickens, and 360 acres
on the piedmont are designated asbotanical zool ogi-
cal areasthat support basic mesic-forested commu-
nities. Effortstoidentify additiona examplesof high
qudity basic mesiccommunitiesareongoing.

Although aconcernfor viability of American Wahoo
may exist at the statelevel, the speciesisthought to
be stable throughout the existing rangeto meritaGbh
ranking by the Nature Conservancy. Itispossible
that the speciesisoverlooked during survey efforts,
duetoitssimilarity to the more common strawberry
bush, Euonymousamericanus. Habitat for the
Speci es appearsto be stable on the Sumter.

Need for Change

Based on lack of occurrenceson the Sumter Na-
tional Forest, the security of the speciesrangewide,
and the protection of habitat, whichiscurrently
being practiced, we suggest American Wahoo be
removed fromthe MISlist dueto thelow manage-
ment risk to the species. Giventheimportance of
American Wahoo habitat to meeting biodiversity
objectives, wesuggest that another indicator of
these plant communitiesbeusedin thefuture.

CalcareousM esic Forest Communities(FM)

CacareousMesic ForestswereidentifiedasaMIS
inthe FrancisMarion Plan dueto concernsfor
community diversity. TheFrancisMarionPlan
statesthat wewill collect baselinedataonthe
occurrence and extent of these communitiesonthe
FrancisMarion (p. B-38). Thefollowing sourcesof
dataand information were used:

a Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Challenge Cost Share Agree-
ment withthe U.S. Forest Service.

o Roecker, R. and B. Pittman, State Botanist.
Habitat Monitoring at Guilliard Lake Re-
search Natural Areaand Sewee Shell
Mound

CalcareousMesic Forestsaresimilar to southern
mixed hardwood forests, but differ inthat they occur
over soilswhich areneutra todightly basicin pH,
havehighlevelsof cacium and magnesium, and
often occur in associationwith marl or limestone
outcroppings. Diagnostic speciesinclude Redbud,
Paw Paw, Nutmeg Hickory, and Bloodroot. Rare
or uncommon speciesinclude Carolina Spleenwort,
Blackstem Spleenwort, American Wahoo, and

Ginseng.

Primary locationsfor cal careousmesicforestsonthe
FrancisMarioninclude Guilliard LakeNatural Area
(18 acres) and Sewee Shell Mound (approximately
10 acres). Disturbed examplesof calcareous
communitiesmaly occur inthevicinity of the Santee
Experimenta Forest in associ ation with nutmeg
hickory.

Effects of Management

Both Guilliard Lake Research Natural Areaand
Sewee Shell Mound arein scenic areaswithin
Management Area8, whichisdesignated unsuitable
for timber production. Thesecommunitieshave
been highly threatened rangewideby historically
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logging (Weakley, 1998). They arealso threatened
by invasive exotics, which out competethe native
flora Thecacareouscommunitiesthat we have
identified onthe FrancisMarion Nationa Forest are
stableat thistime. The Forest Serviceiscooperat-
ing with the SC Heritage Trust inamore compre-
hensiveinventory of cacareouscommunities
throughout the South Carolinacoastd plain.

Need for Change

Greater effort needsto be placed on theinventory
and restoration of these communitiesontheFrancis
Marion.

Columbo(S)

Columbo, Fraseracaroliniensis, wasidentified as
an MISinthe Sumter Plan, duetoaconcernfor
speciespersistence. Thisspeciesisnolonger
consdered sensitive. Columbo hasa G5 ranking by
the Nature Conservancy, whichmeansthat itis
demonstrably abundant throughout therangeand S1
ranking, critically imperiledin South Carolina. The
Sumter Plan statesthat wewill monitor populations
and habitat (p.G-9, formerly Swertiacarolinienss).
Thefollowing sourcesof dataand information are
used:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001.

o Horn, C. 1997. AnEcologica Study of
Frasera caroliniensisin South Carolina.
Castanea 62:185-193.

o Roecker, R. 2000, J. Foster 1999, and J.
Crooks 1992, FSpersonnel. Population
and Habitat Monitoring.

o Sumter Forest Monitoring Reports (1990-
1999)

o Southeastern Wildlife Services (1980)

Columboisawidely distributed perennia plant,
known from New York to southern Wisconsin, and
south to Georgia, Mississippi, and Arkansas. Horn
(1997) described 7 Columbo populationsin South
Carolina, al located on the piedmont. Three of these
occur onthe Sumter: two onthelLong Caneand
oneontheEnoree.

Columbo populationson the Sumter are currently
protected from management and appear to be
thriving. Anextensive populationaong Dry Creek
has over 10,000 plants (Horn, 1997), and Foster
(1999) counted over 12,000. Other populations
include John’s Creek (1,000 plants) and apopula
tion near the Enoree River (200-300 plants).

Effects of M anagement

Horn (1997) found that typical habitat for Columbo
in South Carolinawas mixed mesi ¢ hardwood
forests, athoughit hasbeen noted to occur in

associ ation with cal careous substrates. Columbo
popul ations on the Sumter appear to berestricted to
basic mesic forest communitiesand occur inthose
areascurrently proposed for botanical areadesigna-
tion (1999). Oneof the siteswas prescribed burned
in 2000, and one occurred at the edge of astand,
whichwasclearcutintheearly 1990s. Althoughthe
prescribed burn did not harm the plant (Roecker,
personal observation) thehigh light conditions
created by theclearcut resulted in aloss of some
individuas. However, it did not appear to harm
population viability (Crooks, Roecker, personal
observations).

Columbo populations, althoughrestricted to basic
mesi c forest communitiesin the piedmont, appear to
be abundant and healthy wherethey occur. Given
theprotection currently afforded these sites, and the
large size of theknown populations, it isconcluded
that columboisstable onthe Sumter.
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Ginseng (9

Ginseng, Panax quinquefolius, isamedicina plant
whichwasidentified asaMISfor the Sumter
National Forest dueto concernsfor speciespersis-
tencereflectedinasensitive speciesstatus. The
Sumter Plan statesthat popul ationsand habitat for
Ginsengwill bemonitored (p.G-8). Thefollowing
arethe sources of dataand information used:

o South CarolinaState Heritage Data (Biologi-
cal Conservation Database), 2001.

o Foster, J., R. Roecker, and P. Shatley. Mis-
cellaneoushabitat and popul ation monitoring.

o Sumter Forest Monitoring Reports (1990-
1999)

o Southeastern Wildlife Services(1980)

Ginsengisnolonger considered sengitive by the
Regional Forester but isconsidered rarewithinthe
stateof South Carolina. Ginsengisawidely distrib-
uted plant, having been observedin at least 32 states
(Southeastern Wildlife Services, 1980), aswell asin
the provinces of Quebec, Ontario, and Manitoba.

Several occurrencesfor theplant are known from
the Sumter. Most of our known populations occur
onthe Andrew Pickens(28), 8 occur onthelLong
Cane, and 1 historic Siteisknown from the Enoree.
Southeastern Wildlife Servicesfirst documented this
plant on the Sumter National Forestin 1980. New
occurrencesfor the species have been discovered
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Figure43. Cumulative Numbersof Occur -
rencesfor Ginsengon the Sumter National
Forest, 1975-1995

ontheforest sincethen, asaresult of severa
inventoriesfor rare, threatened, and endangered
species(Raynor, 1996; Hill, 1993; Gaddy, 1991),
and by district personnel (Chuck Andrews, former
employee).

Effects of Management

Ginsengisstrongly associated withbasicmesic
hardwood forestsfound on north-facing and lower
dopesonthe Sumter. Suitable habitatsoccurin
older, deciduousforests, in habitat that is scattered
throughout theforest, particularly near streams.

Specid use permitsauthorizing the collection of
Ginseng arenot issued onthe Sumter. 1llega
collecting isundoubtedly thelargest threat to Gin-
seng viability throughout therange of the species. In
1980, populations occurring in the piedmont were
larger than thoseinthemountains, most likely
becausethe plant waslessheavily collectedinthe
piedmont, ascompared to the mountains. (SE
Services, 1980). Southeastern Servicesidentified
180 plantsin asingle population (now 5 occur-
rences) onthe Long Cane, and 72 in another. More
recent monitoring by Foster (1999) located 43 at
thefirst site, though the entiredrain was not
searched, and 13 at the other. No plantswere
found at two other sitesvisited. Thesenumbers
suggest adeclineinthevigor of Ginseng populations
occurring on the piedmont. In 1980, the populations
onthe Andrew Pickenstypically ranged from 1-4
individuas, though one site supported 15.

Ginseng populationsarewd | distributed onthe
Andrew Pickens, but occur much lesscommonly on
thepiedmont. Thisisprobably theresult of historic
land clearing and subsequent erosion that occurred
extensvely throughout the piedmont before Forest
Serviceacquigtion.

Based on theincreased number of occurrenceson
the Sumter, but thelack of moreinformation specific
to each occurrenceor population and thelikely
vulnerability of thisspeciesto over collecting, weare
unableto determinethe status of Ginseng onthe
Sumter at thistime.
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Need for Change

Morefrequent or intensivemonitoring isneeded to
ensurethat populationsarelarge enough to be
maintained into the foreseeablefutureand that illegal
collecting doesnot jeopardizethe speciesviahility.
We recommend asystem of permanent monitoring
plots.

Mixed Mesic Forests

Piedmont Strawberry (S)

Piedmont Strawberry, Wal dsteinia |obata, was
identified asan MISfor the Sumter National Forest
duetoitsstatusas sensitive and thus concernsfor
speciespersistence. The Sumter Plan statesthat we
will field review popul ationsand habitat for Pied-
mont Strawberry (p.G-9). Thefollowing sourcesof
dataand information are used:

o South CarolinaState Heritage Data (Biologi-
cal Conservation Database), 2001

o Shatley, P, District Biological Technician.
Miscellaneous habitat and popul ation moni-
toring

o Sumter Monitoring Reports (1990-1999)

Piedmont Strawberry isaperennial, herbaceous
plant intherosefamily, which commonly occurson
the Andrew Pickenswhereit formslarge, extensive
colonies. A Southern Appal achian endemic, the
plant isknown only from themountainsof Northand
South Carolina. Onthe Sumter, 34 occurrencesare
known from low-moderate elevations (750-1750
ft.), onthe southern half of the Andrew Pickens.
New populationsfor the species have been discov-
ered asaresult of severa inventoriesfor rare,
threatened, and endangered species (Raynor, 1996;
Hill, 1993; Gaddy, 1991), and by district personnel
(Chuck Andrews, former employee). Someof the
populationsarevery large and extensive, containing
asmany as5,000 stems (Perry Shatley, personal
comment).

Thefollowing aretrendsin the number of total

known occurrencesfor Piedmont Strawberry onthe
Andrew Pickens, by year:
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Figure44. Cumulative Numbersof Occur -
rencesfor Piedmont Strawberry on the Sumter
National Forest, 1976-1996

Effectsof Management

Piedmont Strawberry occursin mixed mesic hard-
wood forests, often associated with north-facing
dopesaong streamsand an understory of mountain
laurel or rhododendron. Few projectsonthe
Sumter haveadversely impacted individua Piedmont
Strawberry plantsor associated habitats, since most
projectsoccur indrier ridgetop communitiesin
associationwith pine. Throughthebiological evalua-
tion process, population viability for Pledmont
Strawberry ismaintained if the plant isencountered
inassociation with projects. Sitevisitsby Forest
personne suggest that populationsare stable aswell.

Small Whorled Pogonia (S)

The Sumter Plan statesthat wewill field review
populationsand habitat for Small Whorled
Pogonia, | sotria medeol oides, (p.G-8). Small
Whorled Pogoniawasincluded asanMIS
speciesfor the Sumter National Forest dueto
concernsfor speciespersstence. Thefollowing
sourcesof monitoring dataand information are
used:

o South CarolinaState Heritage Data(Bio-
logical Conservation Database), 2001.

o Gaddy, C. 1985. The Statusof Isotria
medeoloidesin South Carolina. SCWildlife
and Marine Resources, Columbia, SC

o Oettingen, S. 1992. Small Whorled
PogoniaRecovery Plan—First Revision.
U.S. Fishand Wildlife Service—R05,
Newton Corner, MA

o Roecker, R., Forest Botanist. Population
Datacollectedin 1995, 1998, 2000

Small Whorled Pogoniaisaterrestrial orchid listed
asFederaly endangered in 1982, and down-listed
to Federally-threatened in November, 1994. Itis
widely distributed, with aprimary rangeextending
from southern Maineand New Hampshireto
northern Georgiaand southeastern Tennessee. It
occursonthe Andrew Pickensonly, where8
occurrencesfor theplant are known. Populations
arevery small in size, and some appear to have
disappeared. Thefollowing aretrendsinthe number
of Small Whorled Pogoniaplantsat each of the 8
locations.
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National Forest 1982-2000

Table 18. Population trends for Small Whorled Pogonia on the Sumter

Location Number of Plants by Year

1982 | 1985 | 1987 | 1988 | 1989 | 1991 | 1995 | 1998 | 2000
Lower King 8 12 10 13 14 14 6 0 0
Upper King 8 6 6 6 6 3 2 0 0
Middle King nk 10 3 0 5 0 nf nf nm
Upper Crane nk 1 1 0 0 0 0 0 nm
Old Burrell's nk 4 2 1 1 1 nf nf nm
Indian Camp nk nk nk nk nk nk 45 21 13
Bone Camp nk nk nk nk nk nk nk 7 2
Spoonauger 2 0 0 0 0 0 0 0 nm
Total Known 18 33 22 20 26 18 53 28 15

nm= not monitored; nf=not found; nk=not known

Effectsof Management

Inventoriesfor Small Whorled Pogoniaare con-
ducted during the biological eval uation process.
Appropriate mitigation, asneeded, isidentifiedin
cooperationwiththeU.S. Fishand Wildlife Service
to conserve populations associ ated with projects.

The Sumter Plan (p.1V-3) hasaspecific guidelineto
“protect the existing colony of Isotria medeoloides,
withinthegeneral forest area, by placinga50ft.
buffer, no harvest zonearoundit,” and al of the
known Small| Whorled Pogoniapopulationshave
been protected from timber management since
1985. Thelargest population, Indian Camp, was
discoveredin 1995 and occursin Ellicott Wilder-
ness. Habitat for Small Whorled Pogoniais mixed-
deciduous or mixed deciduous-coniferousforest,
generally second or third growth. Most siteshave
gparseto moderate ground cover, aremesic, have
relatively open understory canopy and are near
streams or old roadbeds (Oettingen, 1992; Gaddy,

1985). Many of the sites show evidence of past
human disturbance. Gaddy (1985) noted the
presence of white pine, Pinusstrobus at each of the
Stesvigted.

Small Whorled Pogoniamay require management to
modify light levels. InMaineandin New Hamp-
shire, theremoval of woody vegetation aswell as
herbaceousand shrub cover inthevicinity of Small
Whorled Pogonia, hasincreased the number of
Small Whorled Pogoniaplants. The Sumter work-
ingwiththeFishand Wildlife Serviceisproposing to
conduct treegirdling (of larger trees), or treere-
mova of small treesand shrubs, inthevicinity of
Small Whorled Pogoniasiteswhich haveexhibited
declinesthisyear.
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Theabundance of Small Whorled Pogoniaon the
Sumter peaked at 53 plantsin 1995, following the
discovery of alarge population at Indian Campin
the Ellicott Rock Wilderness. However dl popula-
tionsof Small Whorled Pogoniaon the Sumter are
exhibiting declines, and some seemto have disap-
peared. Thesedeclinescould benormal population
fluctuations, typica of many orchids. They may be
related to anincreasein theamount of vegetation
surrounding individual plants. Thesedeclinescould
be dueto other threats such asplant eating animals
or over collecting.

Need for Change

Research isneeded to ensure that we are managing
thisspeciesappropriately, including habitat mani pu-
lation followed by closemonitoring. Duetothe
small population size, and restrictied distribution, itis
recommended that this speciesberemoved fromthe
MISlig.

Southern Mixed Hardwood Forest (FM)

The Southern Mixed Hardwood Forest waslisted
asan MISintheFrancisMarion Plan dueto con-
cernsfor community diversity. TheFrancisMarion
Plan statesto collect basdineinformation onthe
abundanceand distribution of thistype (p.B-38).
Sourcesof dataand informationinclude:

a Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Challenge Cost Share Agree-
ment with the U.S. Forest Service.

o Porcher, R. 1991. Fina Report on Post-
Hugo Study on Ecological Statusof Natural
AreasontheFrancisMarion Nationd
Forest. Challenge Cost Share Agreement
withtheU.S. Forest Service.

o FM Forest CISC data, 2000

Southern mixed hardwood forests occur onthe
coastal plain on sitesthat are sheltered by topogra-
phy and moisturefromfire, mesic upland areas,
small isolated ridges surrounded by swamps, north-
facing dopes, and protected slopes aboveflood-
plains. They aretypicaly uneven-aged and domi-
nated by avariety of hardwood speciesincluding
Beech, Tulip Poplar, FloridaMaple, Wild Olive, and
various speciesof oaks. SprucePineisarare
occurrenceinthesecommunities. Common shrub
speciesinclude Horse Sugar and Witch Hazdl, with
ChristmasFern, Southern Lady Fern, Partridge-
berry, and avariety of spring wildflowersinthe
understory of undisturbed sites. Unusual species
include Spruce Pine, Three Birds Orchid, Huguenot
Fern, and Southern Adder’s Tongue.

Richard Porcher identified seven areasin southern
mixed hardwood forest, totaling 200 acres, as
unique natura areasonthe FrancisMarion National
Forest during inventoriesin 1982. Thebeech-
magnoliaforest type, using CISC data, occurson 17
acres. Other remnants of the southern mixed hard-
wood forest, which was oncewidespread inthe
southeast inthe absence of fire, occur asinclusions
throughout theforest, especialy when surrounded

by swamps and other wetlandsthat would burn on
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aninfrequent basis, or have otherwise escaped
human disturbance. Likely placesto encounter
southern mixed hardwood forestson the Francis
Marionincluding bluffsaong the Santee River,
Nicholson and Huger Creeks, inthevicinity of
Echaw Road, and in compartments 85 and 176.

Effectsof Management

The southern mixed hardwood forestsidentified as
natural areasare protected from timber harvesting
and other management that would modify the natural
biodiversity. However, in 1989 Hurricane Hugo
destroyed many of the canopy dominantsin at least
6 of the 7 natural areas, which haslead to aprofu-
sion of early successional and weedy species. In
Porchers post-Hugo report, herecommendsthat
firebe excluded from these areas so that succession
can proceed at anatural rate. Researchisneeded
to understand the historic distribution and abundance
of Southern Mixed Hardwoodson the Francis
Marion, andtheir roleinbiological diversty.

Webster'ssalamander ()

Webster’s salamander, Plethodon websteri, was
added tothe MISlist for the Sumter Plan (1985)
dueto concernsfor speciespersistence. Consid-
ered endangered by the state, itisranked G4 by the
Nature Conservancy, suggesting that itisrelatively
securerangewide. The Sumter Plan (p.G-7) states
that wewill field review popul ationsand habitat for
Webster’'ssalamander in conjunction with SCDNR.
Unfortunately SCDNR isnot conducting any
monitoring for thisspecies. TheForest Monitoring
Handbook recommendsthat all sites(6 at that time)
bevigted during wet weather, noting significant
ground disturbancewithin 100 ft. of the stream and
recording numbersof Webster’ssalamandersby
turning logs, bark, and raking leef litter within2
chainof stream or drainage. Thefollowing sources
of dataand information areused for thisreport:

o South CarolinaState Heritage DataBiologi-
cal Conservation Database (BCD, 2001).

o  Semlitsch, R. and C.West. 1983. Aspects
of theLifeHistory and Ecology of
Webster’s Salamander, Plethodon
websteri. Copela(2):339-346.

o Gibbons, W. and D. Scott. 1993. A study
toinvestigatethe occurrence of astate
endangered species (Webster’s salamander,
Plethodon websteri) on GS Roofing
Products Company, Inc. property in
McCormick County, SC. Unpublished
Report.

o Foger, J., Didrict Biologica Technician.
Habitat and population monitoring data
collected during 1990-1999.

a Gibbons, W., J.Greene, R.Semlitsch, and
B.Metts. Population monitoring conducted
onMarch 1, 2001. Unpublished data.

Webster’ssdlamander isknown primarily from east
central Alabamaand west central Georgia, with
digunct populationsoccurring in south centra
Mississippi, southern Alabama, and southwestern
South Carolina. In South Carolina, Webster’s
salamander occursin the Savannah River drainage,
andisknown from Turkey, Stevens, and Cuffeytown
Creek watersheds on the Long Cane (BCD, 2001).

The State BCD shows 46 occurrencesfor

Webster’ ssalamander in South Carolinaand 25
occurrenceson National Forest land, mostly re-
stricted to moist, mixed hardwood dopeswith rocky
outcrops. Thefollowing aretrendsinthe number of
known occurrences, by year, inthe Sumter Nationa
Forest.

Ray Semlitch conducted themost intensive popula-
tion monitoring for Webster’ssalamander onthe
Sumter National Forest during 1980 and 1981.
From January 1980 through June 1981, Semlitsch
collected atotal of 746 Webster’ssalamandersfrom
2 sitesonthe Sumter.
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Table 19. Cumulative
Numbers of Occurrences
for Webster’'s salamander
on the Sumter National
Forest (1980-1995)
Date # of
Discovered | Occurrences
1980 2
1981 3
1982 4
1983 11
1984 12
1991 13
1992 17
1994 20
1995 25

Foster (1990-1999) conducted site-specific moni-
toring annualy inal known Webster’ ssalamander
sitesfrom 1989-1992, and annually in 1/3 of all sites
from 1993 to present, noting the number of
Webster'ssalamandersfound at 15-minuteintervals,
and any evidenceof habitat disturbance. Duringthis
time, she captured and rel eased 59 Webster’s
sdamanders, only sampling at 15-minuteintervals.
Shea so documented several new locationsfor the

Species.

Gibbonsand Scott documented 22 Webster’s
salamandersfrom two siteson the Sumter when
sampling during November and December of 1993.
Gibbonsand otherscollected 57 Webster’ssala-
mandersduring 3-person hoursin March 2001.

Effectsof Management

Optimal habitat for Webster’s salamander ismesic,
mixed hardwood forestson north-facing dopeswith
rock outcropson or near the surface (Wilson,

1995). OntheLong Cane Ranger Didtrict, it occurs
adjacent to perennia streamswithinthe Turkey,
Stevens, and Cuffeytown Creek watersheds. Here,

Webster’ ssalamanderstypicaly livein or under
moist debris, including logsin various stages of
decay and awell-devel oped leaf or humuslayer. A
canopy maintained over known sitesprovidesthe
necessary moistureregimewithintheforested
interior.

Monitoring of Forest-leve activitiesinand around
Webster’ ssalamanderssites, suggeststhat little
disturbance has occurred there (M onitoring Reports
—1990-1999). The monitoring reportsnotethat in
1994, oneof the siteswas prescribed burned, andin
1997, atimber saleoccurredin proximity toa
knowngite. Post-activity monitoring suggeststhat in
both cases, no visible signsof disturbanceto
Webster’ ssalamander habitat were evident.

Two of the 25 known Webster’s salamander sites
occurred inthe Stevens/Turkey Creek Scenic Area
(Sumter Plan, 1985), wherelittlecuttingis practiced,
and 9 occurred inacorridor being considered for
Wild and Scenic River designation (Sumter plan
revision process, ongoing). Although Webster’s
salamander doesnot currently meet thecriteriafor
sengtive asdefined by the Forest Service, state
endangered animalsare protected from “take” by
satelegidation. Current practiceistomaintain at
least a66-foot no-cut buffer zonearound known
stes(Foster, persona comment).

Based on conclusionsdrawn from the Forest
Monitoring reports (1990-1999), management
activitiesoveral don't appear to be affecting
Webster’s sdlamander habitat on the Sumter. Based
on theincreasing number of occurrencesfor
Webster’s sdlamander which have beenidentified on
the Sumter since 1980, and thelarge numbers of
Webster’'ssalamanderscollected inarelatively short
timeby Semlitsch (1980-1981) Foster (1990-
1999), and Gibbonsand Scott (1993; 2001), itis
concluded that Webster’s salamander popul ations
arestableonthe Sumter. Although Webster’s
salamander appearsto berestricted to three water-
shedsonthelLong Cane Ranger District, itis
abundant there.
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Maritime Forests

MaritimeForest Communities(FM)

Maritime Forestswerelisted asMISintheFrancis
Marion Plan dueto concernsfor biologica diversity
and representation of thisuncommon plant and
anima community. TheFrancisMarion Plan states
that wewill determine basdlineacreagefor this
community type (p. B-38). Thefollowing sourcesof
dataand informationwere used:

o Forest Continuous Stand Inventory data
(CISC) for the FrancisMarion Nationa
Forest

Porcher, R. 1993. Botanical Inventory of
the FrancisMarion Nationa Forest. Chal-
lenge Cost Share Agreement withtheU.S.
Forest Service.

Maritimeforestsoccur on barrier idandsand the
outer coastlinefrom South Carolinato mid-Florida
A highdiversity of plant speciescanbefoundinthe
canopy and shrub layerstypicaly including live oak,
laurdl oak, southern magnolia, cabbage pa metto,
red bay, wild olive, buckthorn, and wax myrtle.
Maritimeforestsoccur a elevationsrangingfrom5
to 15ft. above sealeve, often with awater table
from 2-3 feet below the surface. They may be
found in close association with wetland marsh and
maritime shrub-dominated swvamps. OntheFrancis
Marion, maritimeforest occur on an estimated 233
acresandthisacreageisincreasingif oneincludes
recent acquisitionsnear Cape Romain Wildlife

Refuge.

Mogt of theforested upland communitiesof Tibwin,
located east of Highway 17, were severely damaged
by Hurricane Hugo, especidly thoseinland fromthe
sat marsh. Anupland community withamix of
maritime and oak-hickory speciescan ill befound
along the upper reaches of Tibwin Creek, and the
maritimecommunitiesalong Tibwin Creek and the
Intracoastal Waterway were not severely impacted
(Porcher, 1993). Inafloristic survey of South
Tibwin, Richard Porcher documented 210 speciesin
August 1993.

Effects of Management

Maritimeforestsarethreatened regionally by coasta
devel opment, including highway construction,
subdivision development, and associated recre-
ational impacts. Fireappearsto beanimportant
component of maritimeforest ecology (Bellis,

1995); however, dueto their proximity to State
Hwy. 17, the maritimeforestson the FrancisMarion
National Forest aredifficult to burn.

Themaritimeforestson the Francisoccur in Man-
agement Area 26, with the goal to restore, expand,
and maintainthelongleaf ecosystem and relatedfire-
dependent communities. Thisgoal doesnot preclude
themaintenance of amosaic of plant communities,
which areassociated with fire-maintained ecosys-
tems. Forest Objective#14isto*“identify and
maintain existing acreagein ...southern Atlantic
maritimeforests.”

Theexisting maritimeforeststhat occur onthe
FrancisMarion appear to be stable at thistime, but
conserved examplesare uncommon. The continued
acquisition of thisresourceinto the Nationa Forest
systemisencouraged asismoreextensiveinventory
and careful mapping acrossthe FrancisMarion.

Painted Bunting (FM)

Painted Bunting, Passerinaciris, wasidentified as
anMISfor the FrancisMarion National Forest to
serveasan ecological indicator for maritime shrub/
scrub and forest edge habitatsinthe coastal plain
(FrancisMarion MIS selection processrecord). To
monitor theeffectsof Planimplementation onthis
species, Appendix B of the FrancisMarion Plan
statesthat wewill collect point count data, calculate
population trends and compare with habitat changes
over time. Bird point counts have been conducted
since 1994 using methods describedin Hamel et al.
(A Land Manager’'s Guide to Point Counts of
Birdsinthe Southeast, USDA Forest Service,
GTR-120, 1996). Habitat changesand estimated
popul ation trends have been documented over time
inmonitoring reports.
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Thefollowing sourcesof dataand information were
usadinthisandyss

a Sauer,J.R.,J. E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest records and annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
Nationd Forest, Annua monitoring reports
(1990 —2000)

o Hamel, P.B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

Painted Buntingsareabird of the edge habitatsand
trangition zones between forested areasand grass/
shrub habitats. They arecommonly foundin
swampy thickets, woodland edges and hedgerows
primarily in coastal regions, and in association with
marine maritime scrub shrub habitats.

Therearetwo distinct popul ations of Painted
Buntinginthe United States. The FrancisMarionis
inthe Atlantic coast regiona population (Figure45).
Painted Buntings have the highest concern score
(Partnersin Fight) of any speciesinthe South
Atlantic Coastal Plain except for federdly listed
endangered species. Populationsof Painted Bunting
appear to have been steadily declining (trend
estimate—5.17; p=.065; Sauer et al., 2000),
across South Carolina(Figure 46).

101 and above
21to 100
11toz0

4to 10

2toz

One and below
MNone Counted

Figure45. Distribution of Painted Bunting breeding populationsin the continental United States,

1966 — 1996
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Figure46. Averagenumber of Painted Buntingsper routefor
Breeding Bird Survey routesin South Car olina, 1966-1999

Annua landbird monitoring onthe FrancisMarion
hasrecorded 2 singing malesin 6 yearsof data
collectionandiscurrently unusableasameansto
assess popul ation abundance or frequency of
occurrence on the FrancisMarion. Both detections
occurred in upland hardwood forest types.

Marine maritime shrub/scrub habitatsonthe Francis
Marion aregrouped into aforest type collectively
labeled “ oak hammock.” Theareaof thisforest type
hasremained constant onthe FrancisMarion since
Hurricane Hugo at approximately 233 acres.

Effects of Management

Painted Buntings prefer densethickets, wood
marginsand other dense shrubby areas such asthe
borders of second-growth woods (Hamel 1992, p.
299). Whilebuntingscan befound frequently in
close proximity to human residencesand urban
situations, the principlethresat to the speciesis
habitat loss. Based ontheindex of population
trendsprovided by the National Breeding Bird

Survey compared to thesmall amount of suitable
habitat, it remainsaquestion if popul ations of
Painted Bunting will persst onthe FrancisMarion
for theforeseeablefuture.

Need for Change

Thereisaneed to add landbird monitoring pointsto
theannua landbird monitoring programlocatedin
habitatslikely to contain Painted Bunting, i.e., marine
maritime shrub/scrub, and forest edges near suitable
habitats. Making maritimeand oak hammock
habitats should aso beahigh priority for land
acquisitionontheFrancisMarion. Duetoit ex-
tremely limited distribution ontheforest, however,
werecommend removing Painted Bunting fromthe
FrancisMarionMISlist.
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Pocossins
Bay-Swamp Pocossin Communities(FM)

Bay-swamp pocossin (low pocossin) wasincluded
asan MISfor the FrancisMarion National Forest
dueto concernsfor maintaining biologica diversity.
TheFrancisMarion Plan statesthat wewill collect
basdline dataon the abundance and distribution of
thiscommunity (p. B-38). Thefollowing sourcesof
dataand information were used:

o Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Challenge Cost Share Agree-
ment withtheU.S. Forest Service.

o Porcher, R. 1993. Botanica Inventory of
the FrancisMarion National Forest. Chal-
lenge Cost Share Agreement withtheU.S.
Forest Service.

o Forest ARCVIEW data, 2001

Pocossinscan befound onthe Atlantic Coastal Plain
from Virginiato Georgia. Pocossinsare deep, peat-
filled Carolinabaysor domed depressionswith poor
natural drainage, characterized by theaccumulation
of peat Sphagnum sp., nutrient-poor, acidic condi-
tions, adense shrub layer including Titi, Cyrilla
racemosa, Honeycup, Zenobia pul verulenta, and
Fetterbush, Lyonia lucida, and widely scattered
stunted pond pine and evergreen bay treessuch as
Sweset Bay, Red Bay, and Loblolly Bay. Extensive
pocossinsmay befound interspersed withinflat
upland areasaong sandy ridgelines, or a stream
heads surrounded by fire-maintai ned vegetation.
Bay-swamp pocossins (low pocossins) aretheleast
productive of the pocossin communities, represent-
ing the extremein peat depth (greater than 1 meter)
and wetness so that plant roots may never reach
mineral soil. Poolsor openingssupporting herba-
ceousvegetation may beinterspersed throughout
thesecommunities.

Effects of Management

Severefiresmay occur periodically under natura
conditions (every 10-30 years) within theinterior of
low pocossins. Speciesdiversity isgenerally higher
after afireasroot sprouting resultsintherapid
recovery of the evergreen shrubsand small trees.
Pocossin edgeswhich support high pocossin
(greater predominanceof pond pine and shallower
peat) will burn on amorefrequent basisdueto the
spread of firefrom the morexeric landscapes. Low
pocossinson the FrancisMarion are prescribed
burned periodically.

Pocossinshavealong history of human useincluding
logging, peat mining, and drainage. Pocossinsonthe
FrancisMarion aretypicaly not generdly productive
for timber harvesting. Inthe past, road building and
gaslineconstruction have occurred through some of
the pocossins. These past activitiesdo not appear
to have harmed theintegrity of thecommunitiesor
associated plants.

Anobjectiveinthe FrancisMarion Plan (O-14) isto
“identify and maintain existing acreagein. ..bay
Sswamp pocossin...”

Dueto thelarge number of estimated acreageinlow
pocossin habitat (26,850 acres), these communities
appear to be stable onthe FrancisMarion.
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Spoonflower (FM)

Spoonflower, Peltandra sagittifolia, wasidentified
inthe FrancisMarion PlanasaMISdueto con-
cernsfor speciespersistence. TheFrancisMarion
Plan statesthat wewill monitor the approximate
Sze, vigor, location, and abundance of rare plant
populations (p. B-26; B-36). Thefollowing sources
of dataand information were used:

o South CarolinaState Heritage Data (Bio-
logica Conservation Database), 2001
Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Contract withtheU.S. Forest
Service.

Porcher, R. 1993. Botanical Inventory of
the FrancisMarion Nationa Forest. Chal-
lenge Cost Share Agreement withtheU.S.
Forest Service.

Glitzenstein, J., and D. Streng. 2000.
Botanical inventory of the Steed Creek
Road Right-of-Way on the FrancisMarion
National Forest. Challenge Cost Share
Agreement withthe U.S. Forest Service.

a

Spoonflower isaperennial herbaceous plant en-
demic to the Southeastern Coastal Plain, ranging
from eastern North Carolinasouth to central penin-
sular Floridaand west to southeastern Louisiana.
Spoonflower isranked G3G4 by the Nature Con-
servancy, vulnerableto demonstrably secure, and an
S?by the State Heritage Program (status unknown),
thoughinarevisonof the South CarolinaList of
Rare Plantsfor Coastal Counties (1998), Porcher
recommended astatus of state threatened for
spoonflower. Spoonflower wasremoved fromthe
Regiona Forester’ssensitive specieslistin 1996,
duetoitsrelativerangewide security. Onthe
FrancisMarion, spoonflower isknown from four
occurrences, first identified by Richard Porcher and
Danny Carlson. Two of thelargest populations
occurring near Steed Creek Road wereremonitored
by Glitzenstein and Streng (2000).

Effects of Management

Spoonflower occursin openingswithinlow, wet
pocoss ns dominated by ericaceous shrubs, Sphag-
num species, and scattered pond pine. Althougha
road dissectstwo of the pocossinsharboring
spoonflower, the populations appear to bethriving
(Glitzengtein and Streng, 2000). Another population
isdissected by agaslineright-of-way that ismowed
about every three years (Carlson, persona com-
ment), and it appearsto be stable. Prescribed
burninginfluencesall populations, whichlikely
increasesthevigor of theserare plant popul ations.

Oneof the pocossins harboring the spoonflower isa
Natura Areafirstidentified by Richard Porcher
(1982) and designated inthe FrancisMarion Plan
(1996). Withinthisbotanica area, Plandirectionis
to* preservetheuniquevaues...for biological
divergty.” AnobjectiveinthePlanisto*identify
and maintain existing acreagein ...bay svamp
pocossin..” Habitat for thisspeciesislikely tobe
stableonthe FrancisMarion (seediscussionfor
bay-swamp pocossin). Dueto theinaccessibility of
pocoss n habitats, spoonflower islikely tobe
overlooked on the FrancisMarion and more com-
monthan it appears.

Need for Change
Duetotherestricted distribution of thisplant, and
since Bay-swamp pocossin habitat isalready

represented, it isrecommended that thisspeciesbe
removed fromtheMISlist for the FrancisMarion.
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Swainson’sWarbler (FM)

Swainson’sWarbler, Limnothlypisswainsonii, was
identified asaMISfor the FrancisMarion National
Forest to serve asan ecol ogical indicator for dense
understory growth in bottomland hardwoodsdueto
itshigh concern score (Partnersin Flight), and its
preferencefor habitats utilized by Bachman's
Warbler (FrancisMarion M1 S selection process
record). Tomonitor theeffectsof Planimplementa-
tion onthisspecies, Appendix B of the Francis
Marion Plan statesthat wewill collect point count
data, calculate population trends and comparewith
habitat changesover time. Bird point countshave
been conducted on the Forest since 1994 using
methodsdescribedinHamel et al. (A Land
Manager’s Guide to Point Counts of Birdsin the
Southeast, USDA Forest Service, GTR-120,
1996). Habitat changesand estimated population
trends have been documented over timein Forest
monitoring reports, published annually by the Forest

Servicefor the FrancisMarion National Forest since

1990.

Thefollowing sourcesof dataand information were
usedinthisandysis

o Sauer,J. R.,J. E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laure, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest records and annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
Nationd Forest, Annua monitoring reports
(1990 —2000)

o Hamel, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Status
and Digtribution of South CarolinaBirds.
The Charleston Museum.

Coadta populationsof Swainson’sWarbler are
birdsof the denseand oftenimpenetrablethickets
withlittleto no ground cover such as, extensive
standsof cane. National breeding bird survey
information for Swainson’sWarbler populationsin
thecoastd plain of South Carolinaisunavailable.
However, throughout the coastal plain (which
includesthe FrancisMarion) Swainson’'sWarbler
populationsare exhibiting an upward trend (Figure
47). Populationsof Swainson’sWarbler also
appear to have been steadily rising (trend estimate
2.38; p=.11; Sauer et a., 2000) acrossthe Eastern
region of the breeding bird survey (includes South
Caraling).
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Figure47. National breeding bird survey trend map for Swainson’sWar bler 1966 — 1996

A total of 739 bird point countswere conducted on
the FrancisMarion National Forest from 1994
through 2000. Therewere 14 detections of
Swainson’sWarbler during 14 of the 739 point
counts.

Numbers of Swainson’sWarblersdetected onthe
FrancisMarionarehighly variablefromyear toyear.
Point counts conducted on the FrancisMarion
indicate Swainson’s Warblersare not abundant,
appear to belimited to specific habitat conditions,
and no trendsin abundance are apparent (Figure

0.091
0.08
0.071
0.067

48). Swainson’sWarbler appearsto be associated
with sapling/poletimber and mature habitat condi-
tionsin hardwood and mixed forest types (Figure
474), primarily in bottomland sites. Swainson’s
Warblersarerecorded in only one other habitat type
—upland pinegrass/forb. They are conspicuoudy
absent fromall other succesiona stagesof pine
standsand absent from seedling/sapling conditionsin
al forest types.

Figure48. Percentageoccurrence
of Swainson’sWar bler on point

0.057
0.041
0.031

O Mature

B Grass/forb
W Shrub/seedling
O Sapling/poletimber

counts by successional stage on the
FrancisMarion National Forest,
1994 - 2000

0.027
0.017

1994 1995 1996 1997 1998 1999 2000
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Effects of Management

Inthe coastal plain, Swainson’sWarblersprefer
bottomland hardwoods and pocossinson moist sites
with arelatively dense stand of cane (Hamel 192, p.
280). Acresof bottomland hardwoodsonthe
FrancisMarion have remained essentialy constant
sinceHurricaneHugo. Thereareover 25,000 acres
of pocossin habitat onthe FrancisMarion. Man-
agement of bottomland hardwoods has been sus-
pended sinceHugo. Distribution of habitats pre-
ferred by Swainson’sWarbler islimited primarily by
landform and somewhat by historical land usebefore
to Forest Serviceownership. Swainson’'sWarbleris
widespread and thereisno apparent association
between habitat utilization and frequency of occur-
renceintermsof management activitiesat thistime.

Annua monitoring reports (1990—2000) indicate
that Swainson’sWarbler populationson the Forest
arestable. Point count resultsindicate breeding
Swainson’sWarblersarefound only in certain
habitatsthat are abundant and well distributed
acrossthe FrancisMarion, with the exception of
upland pinegrass/forb conditions. Giventhese
results, we believethereisahighlikelihood that
popul ations of Swainson’sWarbler will persist for
theforeseeablefuture.
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Pond Cypress/Swamp Tupelo Pond
Forests

Pond Cypress/Tupelo Pond Communities(FM)

Pond Cypress/Swamp Tupel o Pond Forestswere
identified asMISdueto concernsfor biological
diversity onthe FrancisMarion National Forest. The
FrancisMarion Plan statesthat wewill determine
baselineacreagein thiscommunity type (p. B-38).
Thefollowing sourcesof datawere used:

o ARCVIEW InclusonLayer for the
Witherbee Ranger Didtrict
Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Unpublished Report.
Porcher, R. 1993. Botanical Inventory of
the FrancisMarion Nationa Forest. Unpub-
lished Report.
Glitzenstein, J, D. Streng, R. Porcher, D.
Carlson, and R.Roecker. 2000. Meetingto
identify unique communitiesand associated
rare speciesonthe FrancisMarion National
Forest.
Porcher, R. 1993. Plant Community
Inventory inthe Harleston Dam Ecosystem.
Unpublished Report.

a

Pond cypressand swamp tupelo pond forestsare
small, ephemerd wetlands, which occureaslimesink
complexes, Carolinabays, or other upland depres-
sonswithinthefire-maintained ecosystemsof the
outer coastal plain. These habitatsareknownto
support ahigh speciesdiversity, expecialy of plants
and amphibians. Pond vegettionisoften acomplex
of zones, grading outward from apermanently
flooded center supporting wetland plantsincluding
scattered pond cypress or swamp tupel o, towardsa
dense zoneof shrubsand vinesincluding Gallberry,
Ilex glabra, Sweet Pepperbush, Clethra alnifolia,
and Greenbrier, Smilaxlaurifolia, and Pitcher

P ant/Sphagnum Bogswhich formthetransition zone
withfire-maintained upland habitats.

Forested pond cypressand swamp tupel o pond
forestsoccur on approximately 3,419 acres
throughout the FrancisMarion. Collection of
basdlinedataisongoing, sincethese communities
may occur asonly smal inclusionswithinthefire-
maintained ecosystem.

Effects of Management

Pond cypress-tupel o pondsaretypically protected
fromtimber harvest and road building activities. A
Plan Objective (O-14) isto“identify and maintain
existing acreagein ...forested pond cypress/swvamp
tupelo ponds.” Forest-wide standards (FW-106
and FW-116), limit the use of mechanica equipment
near water bodiesand areincorporated into timber
sdeand mechanica mid-story contractsto maintain
theintegrity of pond cypress-tupel o pond communi-
tiesand associated species.

Prescribed firesare allowed to burn into the shrubby
trangition zones between forested pond cypress/
swamp tupel o ponds and pine-dominated uplands,
improving habitat for avariety of herbaceous plant
speciessuch aspitcher plants. Thesetrangition
zonessupport avery high diversity of herbaceous
plantsand should be protected from mechanical
disturbanceor theateration of their characteristic
hydrology such asmay occur from mechanical
disturbance.

Dueto thelarge number of forested pond forest
communitiesincluding ongoing protection efforts, we
concludthey arerelatively stable onthe Francis
Marion National Forest.

92



Mabee's salamander (S)

TheFrancisMarion Plan statesthat wewill maintain
populationsof nativeamphibiansand the habitat to
support them (p.B-37) Mabee's salamander,
Ambystoma mabeel, wasidentified inthe Francis
Marion PlanasaMISasanindicator speciesof
ephemera wetlands (pond cypress/swamp tupelo
pondsand pond cypress savannahs). Thefollowing
are sources of datawe used:

o Moulis, R. 1998. Survey of Flatwoods
Salamander (Ambystoma cingulatum)
within proposed railroad corridorsat Daniel
Idand, South Carolina.

o Conant,R.and J. Collins. 1991. A Field
Guideto Reptilesand Amphibians, Eastern/
Centra North America. Houghton Mifflin
Co. Boston, MA. 450p.

shown that approximately 4% t012% of natura
ponds surveyed during the breeding season were
utilized by Mabee' ssdlamanders (thisincludesdata
collected by the College of Charleston and the
Savannah Ogeechee Museum). For monitoringthe
FrancisMarion Plan we have used data collected by
the College of Charleston (Dr. John E. Fauth)
becausetheir research projects conducted by the
Collegeof Charleston are ongoing long-term
projectsthat will enablethe Forest Serviceto
monitor trendsover time. It should be noted that
during dry yearsmonitoring of amphibiansisdifficult
asmuch of the breeding habitat isnot suitablefor
breeding by amphibians. Inrecent years(especidly
1998, 1999 and 2000), the FrancisMarion Natioal
Forest has suffered drought conditions. Thefollow-
ing table showsdata collected by the College of
Charlestonfor the past 4 years.

o Wilson, L. 1995. Land Manager’s
Guidetothe Amphibiansand
Reptilesof the South. The Nature

Table 20. Percentage Utilization of Monitored Natural Sites by
Mabee’'s Salamander on the Francis Marion NF, 1997-2000

; Individuals
Con_servancy, Sout_heastern \éer:tr 4 of sites #Sof sites Obeorved %tof
Region, Chapel Hill, NC, 360p. Collgcat‘ed Sampled Obpseecrlveesd U?illiii:d
o Fauth, J. 1997 to present. Survey Adults | Juv.
Datafor Amphibiansfromvarious 1997 23 1 00 01 | 004.0%
Iocat_l onSW|_th| ntheFrancis 1998 7 0 00 00 |000.0%
Marion Nationa Forest. Unpub-
. * * * 0,

lished Data. 1999 09 0 NR NR* |000.0%

2000 15 2 NR* NR* |013.0%

TheMabee' ssalamander isasmall mole
sdlamander ranging from uncommonto

*Not Recorded

locally common throughout itsrange (from

the coastal plain of South Carolinato extreme
southeastern Virginia). Wilson (1995) and Bennett
(persona comment, 2001) describe Mabee's
salamander statusasstableto commoninthe
Carolinas. Prior tothe selection of theMabee's
salamander asan MI S, littlewasknown regarding
abundanceand distribution of the speciesonthe
FrancisMarion. Recently (snce1991), the
Mabee’s salamander has been observed from 13
locations. Theseobservationsarearesult of inven-
tories conducted by the Forest Service, the College
of Charleston (Dr. John E. Fauth), and Savannah
Ogeechee Museum and Nature Center (Robert
Moulisand Gerdd Williamson). Inventorieshave

Effects of Management

M abee's sdlamander has been described from pine
flatwoods, hardwood river bottoms, and cypress
ponds and tupel o/cypress bottomsin pinglands. On
the FrancisMarion National Forest, the specieshas
usually been observedin and around ephemerd
wetlands (cypress/tupel o ponds, pond cypress
savannas and roadsi de ditches) without fish and
under downed logsinthevicinity of longlesaf pine
flatwoods habitats. The Mabee'ssaamanders stay
underground inthe pineflatwoods most of their
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lives, migrating during the breeding season (latefall
through early spring) to breeding habitat (shalow
cypressor gum ponds).

Since pondswith fish appear unfavorabletothis
species (Wilson, 1995), effort should bemadeto
avoidfireineor road construction which couldlead
tothemigration of fishinto these habitatsduring
timesof highrainfall.

Breeding habitat for the M abee' ssalamander is
protected during management activities. Inthe
FrancisMarion Plan standardsand guiddinesfor
soil and water (FW-105, FW-106, FW-111 and
FW- 115), and O-14 regarding the maintenance of
forested pond cypress/tupel o pondsand wet
savannas, should adequately maintain suitable habitat
for the Mabee’ s salamander.

Theupland habitats, where the speciesisfound
outsidethe breeding season (late spring through
early fal) areactively managed. These management
activitiesare often accomplished during dry periods
at approximately 10-year intervalsand basal areais
not reduced below 40 sq. ft. per acre. Much of the
upland habitat for M abee'ssalamander islocated in
Management Area26. Thegoal of Management
Area26istorestore, expand and maintain the
longleaf pineecosystem and associated fire depen-
dent communities. Frequent prescribed firewith
emphasison growing season burnswould likely
improve and maintain both upland and breeding
habitat for the Mabee’' ssalamander. Thereare
some concernsthat dormant season prescribed fire
may impact individuals, because Mabee'ssala
mandersaremoreactiveduring winter. Duringthe
growing season M abee’ ssalamander will likely be
underground.

Management inand around habitat for Mabee's
sdlamander appearsto be benefiting or at least
supporting Mabee' s sdlamanderswherethey have
been sampled.

Need for Change

Amphibianssuch asMabee' ssalamander are
difficult tomonitor duetotheir large population
fluctuationsinrelation to wegther patternsand their
fossoria nature. Long-term monitoring (10-20
years) within singlepondsisneeded in order to
determine population fluctuationswhilefiltering out
year-to-year variationsdue to unpredictable envi-
ronmenta noisesuch asrainfal fluctuations(Steve
Bennett, personal communication). Theuseof
amphibiansasindicatorsof forest management
activitiesmay belimited unlesswe commit to
monitoring asystem of permanent plotsover the
long-term. Werecommend amending the Francis
Marion Planto removeat |east two of thethreeMIS
which areamphibians. Thethreewere selected as
indicatorsof smilar habitat conditions, and they are
difficult to useto assessthe effects of forest manage-
ment activitiesin the short-term.

'ﬁ!‘l 'u'lu
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Pine woods treefrog (FM)

TheFrancisMarion Plan statesthat wewill maintain
populationsof nativeamphibiansand the habitat to
support them. The Pinewoodstreefrog, Hyla
femoralis, wasidentified in the FrancisMarion Plan
asaMISasanindicator of ephemeral wetlands
(p.B-37). Thefollowing are sourcesof datawe

used:

o Moulis, R. 1998. Survey of Flatwoods
Salamander (Ambystoma cingulatum)
within proposed railroad corridorsat Daniel
Idand, South Carolina.

o Conant,R.and J. Collins. 1991. A Field
Guideto Reptilesand Amphibians, Eastern/
Centra North America. Houghton Mifflin
Co. Boston, MA. 450p.

o Wilson, L. 1995. Land Manager’sGuideto
the Amphibiansand Reptiles of the South.
TheNature Conservancy, Southeastern
Region, Chapd Hill, NC, 360 pages.

o Fauth, J. 1997 to present. Survey Datafor
Amphibiansfromvariouslocationswithinthe
FrancisMarion National Forest. Unpub-
lished Data.

o Estes, W. 1990-1995. Observations of
Herptilesfromvariouslocationsinthe
Coasta Plain of South Carolina. Unpub-
lished Data.

ThePinewoodstreefrogisavery common treefrog
throughout the coastal plain (Wilson, 1995; Bennett
2001, persona comment) and has been observed
from many locationsonthe FrancisMarion. A large
number of recorded occurrences suggest that the
gpeciesisfairly common throughout the Francis
Marion. From 1990 through 1995 William M. Estes
(anamateur observer) hasrecorded 12 occurrences
within or adjacent to the FrancisMarion Nationa
Forest. Datacollected by the College of Charleston
(Dr. John Fauth) in 1997 thru 1998 recorded 32
observationswith popul ation estimates of < 10,000
individualsin 1997 and 34in 1998. Thereasonsfor
thelow numbersin 1998 can beattributed to
extremdy dry conditions, which resulted in most of
the College' sstudy sitesbeing dry during the breed-

ing season. Also, in 1998 the Savannah Ogeechee
Museum (Robert A. Moulis) whilesurveying for
flatwoods salamander observed Pinewoods
treefrogsfrom 3locationswithin or near the Francis
Marion. For monitoring the FrancisMarion Planwe
have used data collected by the College of Charles-
ton (Dr. John Fauth) becausetheir research projects
areongoing long-term projectsthat will enablethe
Forest Serviceto monitor trendsover time. In
recent years (especially 1998, 1999 and 2000), the
FrancisMarion Nationa Forest hasexperienced
abnormal weather patternsthat haveresultedin
severedrought conditions. Thesedrought condi-
tionshave made monitoring trendsof amphibian
populationsdifficult. Thefollowingtableshowsdata
collected by the College of Charleston for the past
four years.

Table 21. Percentage Utilization of Monitored Natural Sites by
Pine woods treefrogs on the Francis Marion NF, 1997-2000
Individuals
0,
Year Data # of # of sites Observed % of
sites Sites
Collected s led Observed Utilized
ample Adults* | Juv.** thze
1997 23 23 10000 89 100.0%
1998 27 09 89 00 034.0%
1999 09 02 NR*** NR*** 1 022.0%
2000 27 25 NR*** NR*** 1 093.0%
* Number of calling males ** Number of tadpoles captured
*** Not recorded

Effects of Management

The Pinewoodstreefrog has been described
primarily from pine habitatsin the proximity of
ponds. Thisfrog requirespineflatwoodshabitat
near ephemera pondsor ditchesfor breeding, which
occursfrom Marchinto summer. Other require-
mentsfor the speciesare pinesnagsand falenpine
logsthat provide shelter during daytimehoursand
over winter.

Breeding habitat for the pinewoodstreefrogis
protected during management activities. Inthe
FrancisMarion Plan standardsand guidelinesfor
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soil and water (FW-105, FW-106, FW-111 and
FW- 115), wildlifeand fisheries(FW-151) andfire
(FW-14) and (O-14) the maintenance of forested
pond cypress/tupel o ponds and wet savannas,
should adequately maintain breeding habitat for the
pinewoodstreefrog.

Theupland habitats, where the speciesisfound
outsidethe breeding season (late spring through
early fal) areactively managed. Much of thepine
habitat utilized by Pinewoodstreefrogsislocatedin
Management Area26. Thegoal of Management
Area26 istorestore, expand and maintain the
longleaf pineecosystem and associated fire depen-
dent communities. Frequent prescribed firewithan
emphasison growing season burnswould likely
enhance breeding habitat for the Pinewoods
treefrog by maintaining agrass/shrub habitat along
the edges of ephemeral ponds. Likewise, pre-
scribed burning would continueto maintain suitable
pinehabitat for the speciesaswell. However,
prescribed burning may reduce pine snagsand pine
logsnecessary for conceal ment during the daytime
hoursor over wintering.

It isconcluded that habitat for Pinewoodstreefrog
ontheFrancisMarionisbeing maintained.

Need for Change

Amphibians such aspinewoodstreefrog are
difficult tomonitor duetotheir large population
fluctuationsin rel ation to wegther patternsand their
fossorid nature. Long-term monitoring (10-20
years) within singlepondsisneeded in order to
determine popul ation fluctuationswhilefiltering out
year-to-year variationsdueto unpredictable envi-
ronmenta noisesuchasrainfdl fluctuations(Steve
Bennett, personal comment). The use of amphib-
iansasindicatorsof forest management activities
may belimited unlesswe commit to monitoringa
system of permanent plotsover thelong-term. Itis
recommended that the FrancisMarion Plan be
amended to removeat least 2 of thethreeMIS
which areamphibians, sincethey were selected as

indicatorsof smilar habitat conditionsand duetothe

difficultiesin using themto assesstheeffectsof
forest management activitiesintheshort-term.

Pondberry (FM)

Pondberry, Lindera melissifolia, waslisted asan
MISintheFrancisMarion Plan dueto concernsfor
speciesviability. TheFrancisMarion Plan states
that wewill monitor the approximatesize, vigor,
location, and abundance of rare plant populations
(pp.B-26; B-36). Thefollowing sourcesof data
wereused:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

a Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Under contract withthe U.S.
Forest Service.

o Porcher, R. 1993. Botanica Inventory of
the FrancisMarion National Forest. Chal-
lenge Cost Share Agreement withthe U.S.
Forest Service.

o Porcher, R. 1994. Transplant Study of
Pondberry (Linderamelissifolia) and
Monitoring Study of American Chaffseed
(Schwalbea americana). Challenge Cost
Share Agreement withthe U.S. Forest
Service.

o Porcher, R. 1982. Fina Report on Post-
Hugo Study on Ecological Statusof Natural
AreasontheFrancisMarion Nationd
Forest and Listing of Additional Natural
Aress.

o Glitzengtein, J.,, D. Streng, R.Porcher,
D.Carlson, and R.Roecker. 2000. Mesting
toidentify unique communitiesand associ-
ated rare specieson the FrancisMarion
Nationa Forest.

o Roecker, R., and T.Thatcher. 1998.
Pondberry Monitoring at Honey Hill and
Resulting Monitoring Plan. Unpublished
document.

o Roecker, R. Pondberry monitoringin 1995
and 1997.

o Raynor, D. 1988. Honey Hill Limesinks.
Challenge Cost Share Agreement between
the S.C.Heritage Trust, the Nature Conser-
vancy, andtheU.S.Forest Service.
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Pondberry isastoloniferous shrub, whichwas
Federally-listed asendangeredin July, 1986. The
gpeciesisscattered in distribution throughout the
southern United States, including southeastern North
Carolina, eastern South Carolina, southwestern
Georgia, southwest Alabama, and southeastern
Missouri. TheFrancisMarion supports 11 occur-
rences, including 2, which have been started from
trangplanted clumps (Porcher, 1994). Table 22
showsthe status of Pondberry asof 1997.

The highest concentrations of Pondberry have
historically been noted to occur withinthelimesinks
at Honey Hill (Raynor, 1988; EO#2 and #8).
Monitoring since 1988 has shown that the colonies
occurring there have declined, and are now weak in
vigor (Roecker, 1998). Tables23 and 24 show
Pondberry trendsat Honey Hill.

Table 22. Pondberry status on the Francis Marion National Forest
(1997 data)
EO Code Area # Stems | VI9Or/Repr- | Plant

oduction Community

*001 Unknown Unknown | Unknown Unknown

*002 1x5m 11-25 | Weakino | o ess Pond
reproduction

*003 1x5m 6 Colonies | Unknown Tupelo

Savanna

004 5510 51-100 Normal, no Cypress-Tupelo
reproduction | Pond

*005 100mx tha | 201-1000 |No™Mah O pine savanna
reproduction

*006 Not found - - Cypress Pond

007 5x10m 26-50 Weak, no Cypress-Tupelo
reproduction | Pond

*008 100mx1ha| >1000 |WeakinO o ess pond
reproduction

009 100m x 1ha >1000 Normal, no Cypress-Tupelo
reproduction | Pond

*010 100m x 1ha 201-1000 Vlgorous,. Pine Savanna
reproduction

*011 Unknown Unknown | Unknown Cypress

Savanna
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Table 23. Trends in Pondberry vigor
at Honey Hill, 1988-1997

Vigor* # of Colonies
1988 | 1995 | 1997

Weak 25 41 24

Normal 27

Vigorous 4

*Weak-stems ,18"tall, no reproduction;

Normal-stems 18”-4’tall, healthy w/ little
or no reproduction;

Vigorous-stems 3'-6’ tall, healthy
w/some reproduction.

Effectsof Management

Inventoriesfor new populations of Pondberry are
conducted as part of thebiological evaluation
processand site-gpecific mitigationisdevelopedin
conjunctionwiththeU.S. Fishand Wildlife Service
asnecessary to conservethe species.

Eight Pondberry popul ations occur in botanical
areasdesignated as M anagement Area8, which has
thegoal of preserving uniquevauesfor biologica
divergty. Prescribed burningisgeneraly themain
management tool used in Pondberry sites; however,
hand mid-story control and commercia thinning are
also used in an attempt to create the opened condi-
tions, which appear to be preferred by Pondberry.

TheHoney Hill Limesink Areaisaproposed
Research Natural Area, which had been protected
fromfirefor severa years (EO#2 and EO#8).
Given thedeclineof Pondberry observed at Honey
Hill, prescribed fire, hand mid-story control, and
forest thinning arebeing used in order toimprove
habitat and reversedeclines.

Table 24. Trends in Pondberry Stem Number at
Honey Hill, 1988-1997
Range in # of Colonies
Stem # 1088 1995 1997
0 na* 18 32
1-10 4 6 11
11-25 12 5 4
26-50 8 4 4
51-100 14 4 4
101-200 10 0 0
201-1000 8 4 2
TOTAL 56 23 25
*na=not applicable

Need for Change

Giventherisk associated with this species, more
frequent monitoring of individua populaionsis
needed. Research isneeded to determinereasons
for decline of Pondberry at Honey Hill andthe
appropriate management regime.
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Pondspice (FM)

Pondspice, Litseaaedtivalis, wasidentified inthe
FrancisMarion Plan asaMISdueto concernsfor
speciespersistence. TheFrancisMarion Plan states
that wewill monitor theapproximatesize, vigor,
location, and abundance of rare plant popul ations
(pp.B-26; B-36). Thefollowing sourcesof data
andinformation wereused:

o South CarolinaState Heritage Data (Bio-
logica Conservation Database), 2001

o Porcher, R. 1982. Inventory of Unique
Natural Areasof the FrancisMarion Na-
tional Forest. Unpublished Report.

o Porcher, R. 1993. Botanica Inventory of
the FrancisMarion National Forest. Un-
published Report.

o Glitzengtein, J, D. Streng, R.Porcher,
D.Carlson, and R.Roecker. 2000. Meeting
toidentify unique communitiesand associ-
ated rare speciesonthe FrancisMarion
National Forest.

Pondspiceisadecidious shrub and endemicto
southeastern coastd plain, ranging fromeastern
Maryland and southeastern Virginia, south to
northern Floridaand western Lousiana. Itisranked
G3 by the Nature Conservancy and S3 by the State
Heritage Program, suggesting that thetaxonis
vulnerablethroughout therangeandinthe state.

I nventories conducted by Richard Porcher

(1982,1993) and Danny Carlson (1982-2000),
Digtrict Biologica Technician, have documented 37
locationsfor pondspiceonthe FrancisMarion. The
following figure (Figure49) displaystrendsinthe
number of occurrencesknown onthe Francis
Marion, by year.

Effects of Management

Inventoriesfor new populations of pondspiceare
conducted as part of thebiological evaluation
process, and site-specific mitigationisdeveloped to
conservethe speciesin conjunction with projectsas
necessary.

Pondspiceisknown to occur withinthe deeper
marginsof ephemera depressions, including pond
cypressand swamp tupel o ponds, Carolinabays
andlimesinks. Thesehabitatsaretypically protected
from timber harvesting. Most of theknown
pondspicelocationsoccur in Management Area 26,
and 10 occur in Management Area8. Thegoal of
Management Area8is*to preservetheunique
vauesof specific botanica areasfor biological
diversity,” and follow management recommendations
included within the document by which they were
recommended (Porcher, 1993, 1982). Specific
management recommendationsincludeavoiding
draining or otherwiseatering the hydrology, and
logging within or immediately adjacent to ponds
harboring the species.

401
58 8§ 30 Figure 49. Cumulative Number of
zobd 201 Occurrences for Pondspice on the
€ % ‘g Francis Marion NF, 1966-2000
2803 101
O_.
{%\6‘ {9%3 {9)& {9&0 {gc%) {9\%‘ <
Year
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Thegoal of Management Area26istorestore,
expand, and maintain thelongleaf ecosystem and
related fire-dependent communities. Both frequent
prescribed burning (every 2-3 years) and growing
season burning are emphasized in the uplands, and
firesareallowed to burn acrossdifferent habitats
withinthelandscape. Pondspiceresproutsreadily in
responseto prescribed burning, and would be
favored by adisturbance regime, which decreases
competition with other woody, lessfiretolerant

Species.

A gandardinthePlanisto“identify and maintain
existing acreagein..forested pond cypress/swamp
tupeloponds....”

Habitat for pondspice on the FrancisMarion
appearsto be stable.

Need for Change

All sitesfor pondspice needto berevisitedona
periodic basisto ensure popul ation persistence.
Since habitat for this species (pond cypress/Swamp
tupel opond communities) isaready representeditis
recommended that pondspice beremoved fromthe
MISlist for the FrancisMarion.

Southern chorus frog (FM)

TheFrancisMarion Plan statesthat wewill maintain
viable populationsof nativeamphibiansandthe
habitat to support them. The Southern chorusfrog,
Pseudacrisnigrita, wasidentifiedinthe Francis
Marion Plan asan MISasanindicator of egphemera
wetlands(p. B-37). Thefollowing are sourcesof
datawe use.

o Conant,R.andJ. Collins. 1991. A Field
Guideto Reptilesand Amphibians, Eastern/
Centrd North America. Houghton Mifflin
Co. Boston, MA. 450p.

o  Wilson, L. 1995. Land Manager’sGuideto
the Amphibiansand Reptiles of the South.
The Nature Conservancy, Southeastern
Region, Chapel Hill, NC, 360 pages.

a Fauth, J. 1997 to present. Survey Datafor
Amphibiansfromvariouslocationswithinthe
FrancisMarion National Forest. Unpub-
lished Data.

The Southern chorusfrog iscons dered abundant
throughout thelower coastal plain. Recorded
occurrencesontheFrancisMarion arelimited as
most surveysand studies being conducted onthe
FrancisMarion occur during the spring breeding
season when the speciesisnot easily detected. The
Southern chorusfrog beginsbreedinginwinter and
continuesinto early spring beforeto optimum
periodsfor monitoring spring breeding amphibians.
Datacollected by the College of Charleston has
recorded low incidences of occurrencefor the
Southern chorusfrog presumably dueto drought
conditionsand time of year monitoring (mid-late
spring) occured. For monitoring the FrancisMarion
Plan we have used datacollected by the College of
Charleston (Dr. John Fauth) asresearch projects
being conducted by the College of Charleston are
ongoing long-term projectsthat should enablethe
Forest Serviceto monitor trendsover time. As
noted for the other M1 S amphibians, drought
conditionsonthe FrancisMarion Nationa Forest
haveinhibited collection of dataon breeding popula-
tionfor the selected species. Hopefully, these
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drought conditionswill end and wesather patternswill
become more normal inthefuture so that adequate
datacan be collected and analyzed. Thefollowing
table showsdata collected by the College of
Charlestonfor thepast 4 years.

Much of the pineflatwoods habitat onthe Francis

Marionislocated in Management Area26. The

goa of Management Area 26 isto restore, expand

and maintain thelongleaf pineecosystem and

associ ated fire dependent communities. Frequent
prescribed firewith an emphasison

Table 25. Percentage Utilization of Monitored Natural Sites by 9@’\"”_9 Season burnswoul_dllkely
Southern chorus frogs on the Francis Marion National Forest maintain or createtherequired
. open pineflatwoods and grassy
Individuals % of habi d breed q

Year Data | # of sites | 7 Of Sites Observed it It-at SroUnCLTeS INgpancs

Species SItes required by the Southern chorus
Collected | Sampled Ob d Utilized

SEIVed | Adults* | Juv.** frog.

1997 23 09 27-180| 00 |03g.00 | ItisConcludedthathabitatfor
Southern chorusfrogisstableon
the FrancisMarion and isexpected

1998 27 00 00 000.0% . : :
toincrease, astheimplementation
of theFrancisMarion Planwill

1999 09 01 NR** | NR¥* 1011.0% | continueto maintainandimprove
habitat for the species.

2000 15 05 NR*** NR*** | 033.0%

Need for Change

*Number of calling males

** Number of tadpoles captured i

**Not Recorded Amphibianssuch as Southern

Effectsof Management

The Southern chorusfrogisusually associated with
small pond cypress/swamp tupel o pondsthroughout
dash, Pinuseliottii, and longleaf, Pinuspalustris,
pineflatwoodsand isfoundin or near open ponds,
smdll potholesand ditcheswith grassy marginsor
emergent vegetation.

Generally, breeding habitat for the speciesispro-
tected during management activities. However, the
pineflatwoods surrounding these breeding habitats
areactively managed. Thesemanagement activities
adheretothe standardsand guidelineslisted inthe
FrancisMarion Plan. Specifically, ssandardsand
guidelinesfor soil and water (FW-105, FW-106,
FW-111 and FW-115) and fire (FW-14) would
apply. Infact, it has been suggested that prescribed
burning and selective cutting are suitableactivities
that would enhance and maintain suitable habitat for
thespecies.

chorusfrog aredifficult to monitor
becausetheir population fluctua
tionsin relation to weather patternsand their fosso-
rial nature. Long-term monitoring (10-20 years)
withinsingle pondsisneeded in order to determine
popul ation fluctuationswhilefiltering out year-to-
year variation dueto unpredictable environmental
factorssuchasrainfal fluctuations (Steve Bennett,
persona communication). Theuseof amphibians
asindicatorsof forest management activitiesmay be
limited unlessthe Forest commitsto monitoringa
system of permanent plotsover thelong-term. Itis
recommended that the FrancisMarion Plan be
amended toremoveat least 2 of the3MIS, which
areamphibians, sincethey were selected asindica-
torsof smilar habitat conditions, they aredifficult to
useto assesstheeffects of management activitiesin
theshort-term.
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Seasonally Wet Savannas

Pine and Lake Cypress Savanna
Communities (FM)

Pineand Lakecypresssavannaswereidentified asa
MIS communitiesinthe FrancisMarion Plan dueto
concernsfor biologica diversity. TheFrancis
Marion Plan statesthat wewill collect basdline
acreageinthiscommunity type (p. B-38). The
following sourcesof dataand informationwereused:

o ContinuousInventory of Stand Conditions
(CISC) for the FrancisMarion National
Forest

a Porcher, R. 1982. Inventory of Unique
Natural Areasof theFrancisMarion
National Forest. Contract withtheU.S.
Forest Service.

o Porcher, R. 1993. Botanica Inventory of
the FrancisMarion National Forest.
Challenge Cost Share Agreement withthe
U.S. Forest Service.

o Glitzengtein, J., D.Streng, R.Porcher,
D.Cardon, and R.Roecker. 2000. Meet-
ing toidentify uniquecommunitiesand
associated rare speciesonthe Francis
Marion National Forest.

o Porcher, R. 1994. Plant Community
Inventory inthe Harleston Dam Ecosystem.
Challenge Cost Share Agreement withthe
U.S. Forest Service.

Seasonally wet pineand L ake cypresssavannas
occur on low, flat terracesof the outer coastal plain
from northwestern Floridato the southeast corner of
Virginia. Characterized by scattered pinesor Lake
cypresswith an understory of mixed grassesand
forbs, wet savannasareknown for their highfloristic
divergity including avariety of carnivorousplantsand
orchids. Diagnostic speciesoccurringintheunder-
story include Muhly Grass, Muhlenbergia expansa,
Toothache Grass, Cteniumaromaticum,
Dropseed, Joorobolussp., and Yellow Fringeless
Orchid, Platantheraintegra. Thesecommunities
depend on acombination of flooding andfireto

mai ntain the open canopy structure. Seasonally wet
pineand L ake cypresssavannasare highly thresat-
enedregiondly by firesuppression. Alterationsin
hydrology and forest structure because of planting
with dash pineor agricultural production methods

a sothreaten pinesavannas.

OntheFrancisMarion, wet savannasoccur in
trangitional zones between Lake cypress-tupelo

L akesand pocossinsand fire-maintained uplands, in
clay-based Carolinabays, and on upland sandy flats
on soilswhichtend to be strongly acidic and poorly
drained with asubsurface organic or clay hardpan
that restrictswater percolation.

Approximately 811 acresin seasonally wet savannas
have beenidentified on the FrancisMarion National
Forest, though therestoration potentia islikely much
higher.

Effects of Management

Seasonally wet savannasaretypically protected
fromtimber harvest and road building activities. The
most notable known seasonally wet savannas (675
acres) occur in Plan-designated Natura Areas
(1996). A Plan Objective (O-14) isto“identify and
maintain existing acreagein...pineand pond cypress
savanna.” Effortsto map pineand Lake cypress
savannason the FrancisMarion are ongoing.
Forest-wide standards (FW-106 and FW-116),
limit the use of mechanica equipment near water
bodiesand areincorporated into timber saleand
mechanica mid-story contracts.

The primary threat to theintegrity of pineand Lake
cypresssavannason the FrancisMarion Nationa
Forestisfire suppression. Seasona ly wet savannas
should be burned on aregular basis (every 1-5
years).

Need for Change

Opportunitiesto restore seasonally wet savannason

the FrancisMarion should beidentified based on the
presence of characteristic soilsor understory plants.

Transitional zonesadjacent to Lake or pocossin
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habitats should continueto be protected fromthe
useof heavy machinery associated with logging or
firdinecongtruction.

Natura areas containing seasond ly wet savannas,
and other good examples of seasonally wet savan-
nas, should be monitored periodically to ensurethat
the characteristic structure and composition are
being maintained. Moreextensve mapping efforts
areneeded toidentify additional acreage.

Awned M eadow-beauty (FM)

Awned M eadow-beauty, Rhexia aristosawas
listed asaMISintheFrancisMarion Plan dueto
concernsfor speciesviability. TheFrancisMarion
Plan statesthat wewill monitor the approximate
Sze, vigor, location, and abundance of rare plant
populations (p.B-26; B-36). Thefollowing sources
of datawere used:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

a Porcher, R. 1982. Inventory of Unique
Natural Areasof theFrancisMarion
National Forest. Contract withtheU.S.
Forest Service.

o Porcher, R. 1993. Botanica Inventory of
the FrancisMarion National Forest.
Challenge Cost Share Agreement withthe
U.S. Forest Service.

o Glitzengstein, J.,, D. Streng, R.Porcher,
D.Carlson, and R.Roecker. 2000. Meet-
ing toidentify uniquecommunitiesand
associated rare speciesonthe Francis
Marion National Forest.

o Glitzengtein, J.,, and D. Streng. 2000.
Botanical inventory of the Steed Creek
Road Right-of-Way on the FrancisMarion
National Forest. Challenge Cost Share
Agreement withthe U.S. Forest Service.

o Crowel, W. 1996. Element Stewardship
Abstract for Rhexiaaristosa. TNC,
Chapd Hill, NC.

o Glitzenstein, J. and D. Streng. 2000.
Botanical inventory of the Steed Creek
Road Right-of-Way on the FrancisMarion
National Forest. Challenge Cost Share
Agreement withthe U.S. Forest Service.

Awned Meadow-beauty isa Southern Region
sengitive species(list last updated in 1996), known
to occur inephemera wetlandsaongtheAtlantic
Coast from New Jersey south to Alabama, with the
exception of Florida(Crowell, 1996). Onthe
FrancisMarion, the speciesisknown from 26
occurrenceswithin clay-based Carolinabayswith
L akecypresssavannavegetation, and asoin
roadsideditches (Gliztenstein and Streng, 2000).
Whereit occurs, often hundredsof plantsare
present.

Effects of Management

All of the Awned Meadow-beauty occurrencesare
in Management Area 26, with thegod to“restore,
expand and maintainthelongleaf pineecosystem
and related fire-dependent communities.” This
Management Areaisexposed to frequent (every 1-
3years) prescribed fires, including growing season
fires. Firewithinthenormally moist environment
where Awned M eadow-beauty isfound reduces
competition with woody speciesand likely benefits
theplant.

Pant communities contai ning Awned M eadow-
beauty isfound aretypically protected from timber
harvesting and road building activities. A standardin
thePlan satesthat to* identify and maintainexisting
acreagein pineand Lake cypresssavanna....”

Awned M eadow-beauty, while documented prima-
rily dongoneforest road, islikely tobefairly
common on the FrancisMarion (Porcher, personal
comment). Theplant could beeasily overlooked
dueto similaritiesin appearancewith other Rhexia
species. Occurrencesfor Awned M eadow-beauty
need to be monitored periodially to ensure species
persistenceover time.
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Springs and Seeps

Grass-of-Parnassus (S)

Bigleaf Grass-of-parnassus, Parnassia grandifolia,
wasidentified asaMISfor the Sumter National
Forest dueto concernsfor speciesviability. The
Sumter Plan statesthat wewill field review popula
tionsand habitat for Parnassia grandifolia.
Thefollowing datawere used:

o Sumter Forest CISC data, 2000

o Forest Monitoring Reports, 1990-1999

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

Bigleaf Grass-of-Parnassusrangesfrom the moun-
tainsof North and South Carolinaand Virginia, and
thecoastal plain of North Carolina. Restrictedto
fensor gravelly seepages, over cal careous, mafic or
ultramafic rocks, no populationsare known on the
Sumter. Based on the Sumter Plan one population
wasonce located adjacent to the National Forest,
but thiswaslikely destroyed by abeaver flooding
thesite. No mentionismade of any populationson
the Sumter, and none can befound onthe SC
Heritage database as occurring on National Forest
land (2001).

Another closdly related species, Kidney-leaved
Grass-of-parnassus, Parnassiaasarifolia, is
relatively common onthe Andrew Pickens, with 8
populationsoccurring in acidic habitatsaong
streams.

Effects of Management

Habitat for Bigleaf Grass-of-parnassus could occur
along the Brevard Escarpment, whichisknownto
support calcareousgeol ogy, especidly dongthe
streamsand riverswhich dissect theareasuch asthe
ChaugaRiver, Tamassee Creek, and Brasstown
Creek. However, surveysinthese areas have not
located the species (Hill, 1993; Gaddy, 1991).

Thehabitat inthevicinity of the ChaugaRiver,
Tamassee Creek, and Brasstown Creek arein

proposed Sumter Forest Botanical areas, and the
ChaugaRiver hasaScenic areadesignation (Sumter
Plan, 1985). A wildlifeopening near Tamassee
Creek hasbeen maintained with annua plowing for
severd years, but no Bigleaf Grass-of-parnassus
plantsare known to occur there. Based onthe
ongoing protection of basic mesic forest communi-
tiesalong the Brevard Escarpment, it isconcluded
that habitat for the speciesisstable on the Sumter.

Need for Change

Duetothelack of occurrencesfor Big-leaf Grass-
of-parnassus on the Sumter, the protection of habitat
whichisbeing practiced, and the security of the
peciesrangewide, it isrecommended that the
Sumter Plan be amended to removethis species
fromtheMISlist.

Umbrella Leaf (S)

UmbrellaLeaf, Diphylleila cymosawaslisted asa
Sumter M1S (1985) dueto concernsfor species
viability. The Sumter Plan statesthat wewill monitor
habitat and populationsfor UmbrellaLeaf (p. G-9).
Thefollowing sourcesof datawas used:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

o Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plantson the Sumter Nationa
Forest. Athens, GA

o Forest Monitoring Reports, 1990-1999

UmbrellaL eaf occursinfrequently inthemountains
of North Caroling, South Carolina, Virginia, Geor-
gia, and Tennessee. Onthe Sumter National Forest,
itisknownfrom4locations, dl intheEllicott
Wilderness. UmbrellaL eaf isranked G4 by the
Nature Conservancy (demonstrably secureacross
therange), and S1 by the SC Heritage Program
(critically imperilledinthestate). Duetothe species
security range-wide, itisnolonger onthe Southern
Region sensitivespecieslis.
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Effectsof Management

UmbrellaL eaf isknown from seepagesand brook
banksat moderateto high elevations (Weakley,
2000). Thisspeciesissensitiveto canopy removal,
whichwouldresultinthe modification of thelight
and moistureregimestypical of high elevation seeps.
Onthe Sumter, UmbrellaL eaf occursin Ellicott
Rock Wilderness, wherelittle or no forest manage-
ment occurs. Despite numerousbotanical surveys,
the specieshasnot been located in other areas of
the Sumter. Known habitat for the speciesappears
to bevery stableonthe Sumter. Sitevisitsby
Forest Service personnd suggest that Umbrellal eaf
populationsare stableaswell.

Streamside/Bottomland Har dwood
Forests

Wayne's Black-throated Green War -
bler (FM)

Wayne's Black-throated Green Warbler, Dendroica
virens, isarace of thisspeciesthat occursasa
digunct populationinthecoastd plain. Itwas
identified asan MISfor the FrancisMarionto serve
asan ecological indicator for swamp hardwoods
and cypressstands (FrancisMarion MISselection
processrecord). To monitor thisspecies, Appendix
B of the FrancisMarion Plan statesthat wewill
collect point count data, cal culate popul ation trends
and compare with habitat changesover time. Bird
point counts have been conducted since 1994 using
methodsdescribedinHamel etal. (A Land
Manager’s Guideto Point Countsof Birdsinthe
Southeast, USDA Forest Service, GTR-120,
1996). Habitat changesand estimated population
trends have been documented over timein monitor-

ing reports.

Thefollowing sourcesof dataand information were
usedinthisandysis

Sauer, J.R., J. E. Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

USDA Forest Service. FrancisMarion
National Forest. Forest recordsand annual
bird point data (1994 —2000)

USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

Hamel, P. B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

Breeding bird survey dataareunavailablefor this
speciesbecause of itslimited distribution and
difficulty to detect during breeding bird routes
(Hunter, pers. comm.). Itisthought however that
much of theremaining habitat in South Carolinafor
theWayne'sraceisfound onthe FrancisMarion
National Forest.

Populations of Black-throated Green Warbler
appear to have been steadily declining (trend
estimate—0.89; p=.77; Sauer et a., 2000) across
the Southeast (Figure 50). Thisdecline however
appearsto haveleveled off inthelast 10 years
(1990 —1999) coincident with therecovery period
following HurricaneHugo
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Figure 50. Average number of Black-throated Green Warblers per route for Breeding Bird Survey

routes in the Southeast, 1966-1999

Annua landbird monitoring conducted onthe
FrancisMarion National Forest hasrecorded two
observations of Black-throated Green Warbler over
aseven-year period (1994 —2000) andiscurrently
unusable asameansto assess popul ation abundance
or frequency of occurrences. Both detections
occurred in hardwood stands.

The ol dest observation recorded onthe Francis
Marionwasduring the nesting seasonin 1973
(Gauthreaux, 1989). Range-wide, the Wayne'srace
appearsto be declining since hurricane Hugo but
definitivenumbersare unavailable (Hunter pers.
comm.). Black-throated Green Warblershave been
observed onthe FrancisMarion consistently since
Hugo (1990 - 2000). Black-throated Green
Warblersarestill being detected in preferred habi-
tats, but are not aswidespread and, were more
abundant beforeto Hurricane Hugo, (Carlson, pers.
comm.).

Effects of Management

Inthe coastal plain, Black-throated Green Warblers
prefer swvampsand bottomlandswith cypressor, in
pure stands of hardwoods or mixed pine hardwoods
(Hamel 1992, p. 269). Eventhoughthereislittle
known of the Wayne' srace of Black-throated
Green Warbler in South Carolinathereare sufficient
recordsto support the statement that apopulation
existsandispersstent. Giventheamount and
distribution of preferred habitats, it islikely that
popul ationsof thisspecieswill pergstintothe
foreseeablefuture.

Need for Change

Thereisaneed to add landbird monitoring pointsto
theannua landbird monitoring programlocatedin
habitatslikely to contain Wayne' srace of Black-
throated Green Warbler. Duetoitslimited distribu-
tion ontheforest it isrecommended that Black-
throated Green Warbler be removed fromthe

FrancisMarion MISligt.
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Brown Water Snake (S)

Brown water snake, Nerodia taxispilota, was
identified asan M1Sfor the Sumter Plan asan
indicator of riparian and aquatic habitat. The Sumter
Plan (p.G-6) statesthat wewill monitor habitat
according to the minimum management requirements
(p.L-2) regarding forest regeneration (if conducted),
morethan 20 chainsaong perennia streams, and
only on oneside of the stream, basal arearetention,
and unavoidableroad construction. Thefollowing
sourcesof datawere used:

o Sumter Forest Monitoring Reports, 1990-
1999

o Museum recordscompiled by the South
CarolinaGAP Project, SCDNR, Colum-
bia, SC

TheBrown water snake, Nerodiataxispilota, isa
riparian-associated reptile (USDA Forest Service
1995). Itisabundant inthe coastal plain of South
Carolina, but Wilson (1995) restrictsitsdistribution
to east of the Fall Line. The Brown water snake
rangesfrom Virginiasouth into F oridaand west into
Alabama(Wilson 1995).

Museum recordscompiled in association with the
SC GAP project, show 105 recordsfor Brown
water snakein South Caroling, all fromthe coastal
plain with the exception of 2 from Aiken County.
Accordingto Dr. Whit Gibbons of the Savannah
River Ecology L aboratory, and Steve Bennett, with
the SCDNR, the Sumter isoutsdetherange of the
Brownwater snakesinceitisprimarily acoasta

plainspecies.
Effects of Management

SC Best Management Practicesrelating to the
protection of water quality areimplemented onthe
Sumter. Also, standardsand guidelinesintheLand
and Resource Management Plan for the Sumter
provide protection to Forest watersfrom erosion
and pesticideuse (p.1V-4). Morerecent policy
(letter from Regiona Forester dated May 15, 2000)
expandsour definition of riparianinfluence specifying

minimumwidths*to ensurethat riparian ecosystems
will bemanaged to maintain and restoretheir many
functionsand values.” Since 1993, littleor noforest
regeneration hasoccurred adjacent to perennia
sreamsand minimum management requirements
(MMR's) appear to have been met (Monitoring
Reports, 1993-1999).

Need for Change

Sincethe Sumter islocated only onthe edge of the
rangefor Brown water snake, and since snakesare
extremdly difficult to monitor, itisrecommended that
the Brown water snake beremoved asan indicator
of aquatic and riparian habitats on the Sumter.

Eastern Wood Rat (FM)

Eastern wood rat, Neotoma floridana, was se-
lected asan M1Sfor the FrancisMarion National
Forest asanindicator of fire-maintained vegetative
communities between pineupland habitatsand
bottomland or swamp forest habitats. The Francis
Marion Plan does not specifically address monitor-
ing methodsfor Eastern wood rat, but does address
citingsand habitat for other small mammalsand
associated habitat such asfox squirrels (p.B-33).
Thefollowing sourcesof datawere used.

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

o Knowles, T.W. 2000. Distribution and
Population Estimates of the Eastern wood
rat (Neotoma floridana) in the Francis
Marion Nationa Forest. Unpublished
Research submitted to the USDA Forest
Service.

Easternwood rat isawidely distributed mammal
ranging from the southeastern and south central
United States, extreme western and southeastern
North Carolinasouthto Florida, and west to eastern
Colorado and eastern Texas (Knowles, 2000).
Although Eastern wood rat isdemonstrably secure
inthe southeast asawhole, distributionis patchy.
Occurrencerecordsindicate that the specieshas
been observed onthe FrancisMarion sporadically
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since 1937 with only 5 recorded observations
(1937, 1979, 1994 and 2001). Of these observa-
tionsboth male and femal e specimenswere cap-
tured aswell asthree nestsbeing observed. The
following tabledisplaysthese observations.

From theknown occurrencesit has been determined
that habitat for the Eastern wood rat occursin
Management Area2, 8, and 27 listed inthe Francis
Marion Plan. Management Area2 isdesignated
“WildernessArea’ whereno active management is
planned and are set asideto preserve

Effectsof Management

The Eastern wood rat isdescribed from avariety of
habitatsin coastal areas, including mesic bottomland
hardwoods, bottomland hardwood swamps, hard-
wood/pine ecotones, etc. with open-understories
(Wiley, 1980; Knowles, 2000). Dwarf Palmetto,
Sabal minor hasbeenidentified asapossible
important understory species.

Present management on the FrancisMarion gener-
ally doesnot directly affect the bottomland and
swamp hardwood areaswith one exception. Land-
scape style prescribed burning alowsprescribefire
to enter into these bottomlandsthese habitatswere
generally protected beforethislandscape style of
management. However, adhering to standardsand
guiddinesinthe FrancisMarion Plan should ad-
equately protect and maintain suitable habitat.
Specific standardsand guidelinesthat would apply
are FW-14, FW-105, FW-106, FW-115.

: examplesof largerdatively undisturbed
Table 26. Eastern wood rat Population Data hardwood swamp ecosystems. Manage-
from the Francis M arion National Forest ment Area8isdesignated “ Special Area’
) wheremanagement will bedirectedto
OJs eearl:/gi on, | Description of Observation A;l)_por((:);tlirgste mai nta n a'_"d i mprOVeth? a eafor the
specific unique characteristicsto ensure
I’ on Swarmo near perpetuation of theuniquevaue. Man-
1937 Captured one male WytmN?,ZE canal agement Area 27 isdesignated asLoamy
ridges, flatsand river/creek bottomswith
1979 Captured ore female Coffee Creek Swamp an emphas_ sto e>_<pand, maintain and
enhance mixed pine/hardwood stands,
o |200 meters from tra_nsi tion zones, har(_j mast prodycti onand
1994 Oa?s‘g’ted 2 Basternwood |~ Lo | ake toincreasethe quantity and quality of the
' > Campground hardwood timber resource. Active
management will occur within areas
2001 Captured 2 idividels Along Wembaw designated Management Area27. These
management activitieswill likely maintain

suitable habitat for the Easternwood rat.

Presently, the FrancisMarion isattempting to
improveitsknowledgefor the Eastern wood rat and
associated habitatsthrough aChallenge Cost Share
Project with FrancisMarion University (Knowles,
2000). Sincethree of thefour observationsre-
corded for the FrancisMarion National Forest are
located in Management Areas2 and 8, whereno
active management isexpected, habitat for Eastern
wood ratson the FrancisMarion National Forest
appearsto bereatively stable.

'-..__ e
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Hooded Warbler (FM)

Hooded Warbler, Wilsonia citrina, wasidentified
asaMISfor theFrancisMarionto serveasan
ecological indicator of sapling stagesof regenerating
forestsaswell asopen/shrubland habitat conditions
(FrancisMarion MISselection processrecord). To
monitor theeffectsof Planimplementationonthis
species, Appendix B of the FrancisMarion Plan
statesthat wewill collect point count data, calculate
population trendsand compare with habitat changes
over time. Bird point counts have been conducted
ontheForest since 1994 using methodsdescribed in
Hamel et d. (A Land Manager’sGuideto Point
Countsof Birdsin the Southeast, USDA Forest
Service, GTR-120, 1996). Habitat changesand
estimated popul ation trends have been documented
over timein Forest monitoring reports, published
annually by the Forest Servicefor the Francis
Marion since 1990.

Thefollowing sourcesof dataand informationwere
usedinthisanalyss:

Hr

wacled Workler

o Sauer,J R.,J E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest records and annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
Nationa Forest, Annual monitoring reports
(1990 -2000)

o Hamel, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

TheHooded Warbler isabird of deciduousand
mixed foreststhat contain arelatively denseunder-
story. Populationsof Hooded Warbler appear to
have been onagradual decline (trend estimateis—
1.26; p=0.69; Sauer et al., 2000) in South Caro-
lina(Figure51).

Figure 51. Aver-
age number of
Hooded Warblers
per route for
Breeding Bird
Survey routes in
South Carolina,
1966-1999
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A total of 739 bird point countswere conducted on
the FrancisMarion from 1994 through 2000. There
were 104 detections of Hooded Warbler during 86
of the 739 point counts.

Hooded Warbler numbersdetected arehighly
variablefromyear to year. Point counts conducted
ontheFrancisMarionindicate Hooded Warblersto
befairly common. Annua occurrencessuggest a
dight upward trend in abundancein recent years
(1997 —2000; Figure52). Hooded Warblers
appear to be associated with grass/forb habitat
conditionsin hardwood forest types (Figure 52a)
primarily on bottomland sites (Figure52b). Al-
though total number of detectionsisnot areliable
measureof population abundance, itisinteresting
that Hooded Warblerswere recorded consistently
moreinall succcesiona stagesof hardwood stands
thanin pineor mixedforest stands, particularly in
mature habitat conditions (Figure52c). Thissug-
geststhat well-devel oped understory vegetationis
present inal successiona stages, whichisprobably
theresult of theresurgence of vegetation fromthe

effectsof HurricaneHugo.
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Figure 52. Percentage occurrence of Hooded
Warblers on point counts by successional stage
on the Francis Marion National Forest, 1994 -
2000
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Figure 52a. Percentage occurrence of Hooded
Warblers on point counts in hardwood, pine and
mixed forest habitats on the Francis Marion
National Forest, 1994 - 2000
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Figure 52b. Percentage occurrence of Hooded
Warblers on point countsin bottomland and
upland habitats on the Francis Marion National
Forest, 1994 - 2000
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Figure 52c. Total number of detections of
Hooded Warbler (1994 — 2000) on the Francis
Marion National Forest by successional stage

Effectsof Management

Hooded Warblersnest and feed primarily in shrubs
within 15 feet of theground (Hamel 1992, p. 287).
Hooded WarblersresL aketo the presenceof a
well-developed shrub layer particularly in hardwood
standswith moist soil conditions. Hardwood acres
ontheFrancisMarion National Forest havere-
mained relatively constant since Hugo and manage-
ment of bottomland hardwood standshasvirtualy
been suspended on the Forest sincethe hurricane.
Hooded Warbler iswidespread acrossthe Forest
and thereisno apparent associ ation between habitat
utilization and frequency of occurrenceintermsof
management activitiesat thistime.

Annua monitoring reports (1990—2000) indicate
that Hooded Warbler populationsare stable. Point
count resultsindicate breeding Hooded Warblers
arewidely distributed, and they occur inavariety of
habitatsthat are abundant and well distributed.
Giventheseresults, webdlievethereisahigh
likelihood that popul ations of Hooded Warbler will
persst for theforeseeablefuture.

Mountain Camellia (S)

Mountain Camellia, Sewartia ovata, wasidentified
asaSumter MIS dueto concernsfor species
persistence (1985). The Sumter Plan statesthat we
will monitor populationsand habitat (p.G-9). The
following sources of dataand information were used:

o South CarolinaState Heritage Data (Bio-
logical Conservation Database), 2001

o Southeastern Wildlife ServicesIncorpo-
rated. 1980. Inventory of Threatened or
Endangered Plantson the Sumter Nationa
Forest. Athens, GA

o Forest Monitoring Reports, 1990-1999

Mountain Camelliaisasmall treeor shrub, known
from themountains and adjacent piedmont of
Kentucky, Tennessee, North and South Carolina,
Georgiaand Alabama, with two digunct populations
inthecoastd plainof Virginia Itismost abundantin
the Cumberland Plateau of Kentucky and Tennessee
(Weakley, 2000), ranked G4 by the Nature Conser-
vancy (demonstrably abundant throughout therange)
and S2 by the State of South Carolina(imperiledin
thestate). Onthe Andrew Pickens, Mountain
Camelliaisknown at 11 locations. Southeastern
Wildlife Servicesidentified most of thesein 1979.
Mountain Camelliawasremoved from the Southern
Regions Senditive Specieslistin 1996 duetoa
demonstrated lack of range-wideviability problems.
Monitoring effortshaveidentified at |east 124 plants
at 11 locationson the Sumter.

Effects of Management

Mountain Camelliaisstrongly associated with small
stream valleysin themountainsand upper piedmont,
whereitisfound on steep slopesand streamside
flats (SE Wildlife Services, 1980). Itisknownto
occupy mesic forestsand acidic bluffs, often associ-
ated with openingsin Rhododendron thickets. On
the Sumter, Mountain Camelliaisknown primarily
from the Chattoogaand Chaugawatersheds, and
themgjority of Sitesare protected from general
forest management. Of the 11 sitesknown onthe
Sumter, 2 occur in the ChattoogaWild and Scenic
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River Corridor, 3 occur in Ellicott Rock Wilderness,
3 occur inthe proposed Cedar Creek Botanical
Area, and 1 occursin White Rock Scenic Area.

Giventhat protective status of |ands occupied by
Mountain Camelliaon the Sumter, habitat for
Mountain Camelliaisstableat thistime. Sitevigits
by Forest personnel suggest that populationsfor
Mountain Camelliaare stableaswell.

Northern dusky salamander (S)

Northern dusky salamander, Desmognathus
fuscus, was chosen asamanagement indicator for
the Sumter to represent habitatsin riparian zones
including springs, seepages, and woody ravineswith
ground structuresof rottenlogsand rocksinor
directly adjacent to the streams (Stewart, 1985).
Thefollowing sourcesof dataand information are
used:

o Datacallected by the Savannah River
Ecology Lab under Challenge Cost Share
Agreement withthe U.S. Forest Service,
2000-Present

o Sumter Forest Monitoring Reports, 1990-
1999

o Museum Recordscompiled by the South
CarolinaGAP Project, SCDNR, Columbia,
SC

o Bruce R. P. Livingston, C. Spencer, and B.
Stuart. 1995. Amphibian and Reptile
Survey of the Chattooga River Watershed —
aPrdiminary Report. HighlandsBiologica
Station, Highlands, NC

TheNorthern dusky salamander isastream dwelling
salamander, occurring east of theMississippi from
northern Maine and Canadato the panhandl e of
Florida, but absent from the Coastal Plain of Geor-
giaandthe Carolinas. Northern dusky salamander
isthought to be common to abundant, whereit
occurs (Wilson, 1995). Monitoring onthe Sumter
has primarily focused on habitat, though recordsfor
Northern dusky salamander are knownto occur. In
museum recordsfor Northern dusky salamander

compiled by the SCDNR and the Savannah River
Ecology Lab (SREL), 81 occurrencesfor this
specieswere noted from 1947 and 1952. Most of
thesewere collected from the sand hillsand lower
piedmont physiographic regions, and only two near
the Sumter in McCormick County. Inaninventory
of amphibiansand reptiles of the ChattoogaRiver
watershed (1995), no Northern dusky salamanders
werefound, though other speciesinthegenus
(Desmognathus monticola, D.ochrophaeus,
D.quadramaculatus, D.aeneus, and
D.marmoratus) were noted to becommon. Ina
comparison of herpetofauna communitiesin
unimpacted streamsand beaver-impounded streams
on the Clemson Experimental Forest, Metts,
et.al.captured 309 Northern dusky salamanders
including only four from beaver Lakes. Inan effort
to monitor amphibiansand reptileson the Sumter,
the Savannah River Ecology labidentified nine
Northern dusky salamanders, including eight onthe
Enoree, and one on theLong Cane. No specimens
of Desmognathusfuscuswerelocated onthe
Andrew Pickens, though 33 D.monicolaand 35
D.ocoeewereidentified. Thiswastheresult of
sampling once/month for ayear at 14 Stesonthe
Sumter.

Effects of Management

Minimum management requirements(MMRs) were
incorporated into the Sumter Plan (See Sumter Plan,
p. L-2) to ensurethat habitat for Northern dusky
salamander wasbeing maintained. Aspart of
implementation monitoring, districtswereto docu-
ment whether or not areas had been cut ononeside
of streamonly, length of regeneration areaadjacent
to the stream, percentage of dominant and
codominatetreeswithin 100 feet of streams4 feet
or wider, average distance of regeneration area
adjacent to streams4 feet and wider, shade present
within 20 feet of streamslessthan 4 feet, and
percent of bare soil duetologging disturbancewithin
20feet of stream (Sumter M onitoring Handbook,
1987).

112



Resultsfromimplementation monitoring (1990-
1999), taken from Monitoring Reports, suggest that
during 1990-1993, compliancewith theminimum
management requirementswere good. From 1994-
1999, either no regenerationwasoccurringin
bottomland hardwood forestsin thevicinity of
perennid streams, or MMRswere being met.

Common practice on the Sumter isto adhereto the
SC Best Management Practices (BMPs), and
standardsin the Sumter Plan prevent erosion and
ensurethe protection of water resources (p. 1V-4).
Morerecent direction (letter from Regiona Forester
dated May 15, 2000) expands our definition of
riparianinfluence specifyingminimumwidths“to
ensurethat riparian ecosystemswill bemanagedto
maintain and restore their many functionsand
vaues”

Habitat for Northern dusky salamander islikely
stableonthe Sumter giventhat State BMPsand
Forest standards regarding protection of riparian
zonesare being met. However, amphibian popula-
tionsaredifficult to monitor in responseto forest
management activitiesin the short-term.

Need for Change

Amphibianssuch asNorthern dusky salamander are
difficult to monitor because of their large popul ation
fluctuationsinrel ation to wegther patternsand their
fossorid nature. Long-term monitoring (10-20
years) dong single stream sectionsisneeded to
determine population fluctuctionswhilefiltering out
year-to-year variation caused by unpredictable
environmentd factorssuch asrainfdl fluctuations
(Steve Bennett, persona communication). Theuse
of amphibiansasindicatorsof forest management
activitiesislimited unlessthe Forest commitsto
monitoring asystem of permanent plotsover the
long-term.

Northern Parula (FM)

Northern Parula, Parula Americanawasidentified
asaMISfor the FrancisMarion National Forest to
serveasan ecologicd indicator for matureforest
habitatsin swamps and bottomland hardwoods as
well asforested areasin mixed pine/hardwood
forest types (FrancisMarion M1 S selection process
record). Appendix B of the FrancisMarion Plan
statesthat wewill collect point count data, calculate
population trends and compare with habitat changes
over time. Bird point counts have been conducted
since 1994 using methods describedin Hamel et al.
(A Land Manager's Guide to Point Counts of
Birdsinthe Southeast, USDA Forest Service,
GTR-120, 1996). Habitat changesand estimated
popul ation trends have been documented over time
inmonitoring reports.

Thefollowing sourcesof dataand informationwere
usedinthisanayss

o Sauer,J R.,J. E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest recordsand annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

o Hamel, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.
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Inthe Southeast, Northern Parulaisprimarily
associated with swampy woods, riverfront and wet
streamsideforests, either pine, hardwood or mixed
wheremoss-likelichensor Spanishmossare
commonly found. Populationsof Northern Parula
appear to have been steadily declining (trend
estimate—3.68; p = .00049; Sauer et al., 2000)
across South Carolina(Figure 53).

florthern Porulo

Figure 53. Average number of Northern Parula per route for Breeding Bird Survey

routes in South Carolina, 1966-1999

A total of 739 bird point countswere conducted on
the FrancisMarion from 1994 through 2000. There
were 54 detections of Northern Paruladuring 40 of
the 739 point counts.

Point counts conducted onthe FrancisMarion
indicate Northern Parulaare not common, and
appear to belimited to specific habitat conditions
with what appearsto beadeclining trend in occur-
renceand distribution (1994 — 2000; Figure 54).

Northern Parulaappearsto consi stently be associ-
ated with mature habitat conditionsin hardwood
forest types (Figure544), primarily in bottomland
stes(Figure54b). Aninteresting contrast in occur-
rencesisevident for this species between mature
forest conditionsand grass/forb conditions. North-
ern Parulaare recorded in bottomland hardwood
grass/forb habitat conditionsfrom 1994 — 1997 at
anequal or greater frequency thanin mature habi-
tats, but have gone undetected in grass/forb habitats
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from 1998 —2000. A similar trendisalsoevidentin
shrub/seedling aswell as sapling/poletimber habitat
conditions. Apparently, forested standsrecovering
fromHurricane Hugo in grass/forb, shrub/seedling
and sapling/pol etimber conditionswereproviding
suitable habitat for the Northern Parulaintheearly
90s. Northern Parulaare conspicuoudly inlow
numbersin all successona stagesof mixed forest
and pineforest types, and on all upland sites.

Figure 54. Percentage occurrence
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Figure 54a. Percentage occurrence of Northern
Parula on point countsin hardwood, pine and
mixed forest habitats on the Francis Marion
National Forest, 1994 - 2000
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Figure54b. Percentage occurrence of North-
ern Parulaon point countsin bottomland and
upland habitatson the FrancisM arion National
Forest, 1994 - 2000

Effects of Management

Northern Parularequires bottomland or swvamp

hardwood forest conditions preferably with Spanish

moss or Usnea present (Hamel 1992, p. 261).

Acresof bottomland hardwoodson the Francis

Marion haveremained essentidly constant since
HurricaneHugo (Figure55). Management of
bottoml and hardwoods has been essentially
suspended sinceHugo. Distribution of habitats
preferred by Northern Parulaislimited primarily
by landform and somewhat by historical land use
before Forest Serviceownership. Althoughthere
isatrendindiversity of habitatsused and fre-
guency of occurrencesfor thisspecies, Northern
Parulaiswidespread and thereisno apparent
associ ation between management activitiesand
abundanceat thistime.

Annua monitoring reports (1990—2000) indicate
that Northern Parulapopulationsare stable.
Resultsof annual point countsindicate breeding
Northern Parulaarefound only in certain habitats
and havedeclined in frequency and distribution of
occurrences (1994 —2000). Thismay be attribut-
ableto mature bottomland hardwood habitatsbeing
abundant and well distributed, and bottomland
hardwood grass/forb, shrub/seedling, and sapling/
poletimber conditionsbeing in short supply.
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Figure 55. Trendsof bottomland forest habi-
tatson theFrancisMarion National Forest

Prothonotary Warbler (FM)

Prothonotary Warbler, Protonaria citrea, was
identified asaMISfor the FrancisMarion National
Forest to serveasan ecological indicator for cavities
over standing water (FrancisMarion M1S selection
processrecord). Appendix B of the FrancisMarion
Plan statesthat wewill collect point count data,

ca culate popul ation trends and compare with habitat
changesover time. Bird point countshavebeen
conducted since 1994 using methods describedin
Hamel et d. (A Land Manager’s Guideto Point
Countsof Birdsin the Southeast, USDA Forest

florthern Porulo

Service, GTR-120, 1996). Habitat changesand
estimated population trends have been documented
over timein Forest monitoring reports.

Thefollowing sourcesof dataand informationwere
usedinthisanayss.

o Sauer,J R.,J E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest records and annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
National Forest, Annual monitoring
reports (1990 —2000)

o Hamel, P. B. 1992. Land manager’sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region,
Chapel Hill, NC, 437 p.

a Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.

Inthe Southeast, Prothonotary Warbler isprimarily
associ ated with swampy
woods, Carolinabays,
riverfront, or lakeand Lake
marginswherethereare
suitablecavitiesfor nesting.
Populationsof Prothonotary
Warbler appear to have
been steadily increasing
(trend estimate 2.30; p=
.0026; Sauer et al., 2000)
across South Carolina
(Figure56).

Figure 56. Average
number of Prothonotary
Warblers per route for
Breeding Bird Survey
routes in South Carolina,
1966-1999



A total of 739 bird point countswere conducted on

the FrancisMarion from 1994 through 2000. There O;i
were 214 detections of Prothonotary Warbler during el
162 of the 739 point counts. 025
0.2
Point counts conducted on the FrancisMarion e = D dood
indi cate Prothonotary Warblersarerelatively 0.051 DOMixed
common, with no largetrendsin abundance appar- 0+ © o ©
ent (Figure’57). Prothonotary Warbler appearsto S N & ¢
consistently be associated with hardwood and mixed SR '\\@@

forest types (Figure574), primarily in bottomland
stes(Figure57b). Prothonotary Warblersare
conspicuoudy absent in bottomland grass/forb
habitat conditions, inlow numbersinal successond  gigre 57a.  Percentage occurrence of Protho-
stagesof pineforest types, and onall upland sites. notary Warblers on point counts in hardwood,
Although total number of occurrencesisnot a pine and mixed forest habitats on the Francis
reliablemeasure of apopulation, approximately five  Marion National Forest, 1994 - 2000

out of six Prothonotary Warblers detected (1994 —

2000) wereutilizing bottomland habitats (Figure

57¢).
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Figure 57. Percentage occurrence of Prothono- 3

tary Warblers on point counts by successional
stage on the Francis Marion National Forest,

1994 - 2000
Figure 57b. Percentage occurrence of Protho-

notary Warblers on point countsin bottomland
and upland habitats on the Francis Marion
National Forest, 1994 - 2000
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Figure 57c. Total number of detections (1994 —
2000) of Prothonotary Warbler on the Francis
Marion National Forest by successional stage

Effectsof Management

Prothonotary Warbler requires bottomland, swamp
hardwood forest, or willow thicketswith dead
stumps near water (Hamel 1992, p. 278). Acresof
bottomland hardwoods have remained essentialy
congtant onthe FrancisMarion sinceHurricane
Hugo (Figure 55) and, management of bottomland
hardwoods has been essentia ly suspended since
Hugo. Thedistribution of habitats preferred by
Prothonotary Warbler islimited primarily by land-
form and somewhat by historical land usebefore
Forest Service ownership. Prothonotary Warbleris
widespread and thereisno apparent association
between habitat utilization and frequency of occur-
renceintermsof management activitiesat thistime.

Annua monitoring reports (1990—2000) indicate
that Prothonotary Warbler populationsare stable.
Resultsof annud point countsindicate breeding
Prothonotary Warbler arewidely distributed and
they occur inavariety of habitatsthat are abundant
andwdll distributed but, the speciesmay actually be
declininginoverall occurrences. Thismay be
attributable to mature bottomland hardwood habitats

being abundant and well distributed, but other
bottomland hardwood successional conditionsbeing
inshort supply.

Yellow-throated Warbler (FM)

Yellow-throated Warbl er, Dendroica dominica,
wasidentified asaMISfor the FrancisMarion
National Forest to serveasan ecological indicator
for mature bottomland forests (FrancisMarion MIS
selection processrecord). To monitor the effects of
Planimplementation onthisspecies, Appendix B of
the FrancisMarion Plan tatesthat wewill collect
point count data, cal culate popul ation trendsand
comparewith habitat changesover time. Bird point
counts have been conducted since 1994 using
methodsdescribedinHamel etd. (A Land
Manager’s Guideto Point Countsof Birdsinthe
Southeast, USDA Forest Service, GTR-120,
1996). Habitat changesand estimated population
trends have been documented over timein monitor-

ing reports.

Thefollowing sourcesof dataand informationwere
usedinthisanayss

o Sauer,J R.,J E.Hines, |. Thomas, J.
Fallon, and G. Gough. 2000. The North
American Breeding Bird Survey, Results
and Analysis 1966 - 1999. Version 98.1,
USGS Patuxent Wildlife Research Center,
Laurd, MD

o USDA Forest Service. FrancisMarion
National Forest. Forest recordsand annual
bird point data (1994 —2000)

o USDA Forest Service. FrancisMarion
National Forest, Annua monitoring reports
(1990 —2000)

o Hame, P.B. 1992. Land manager’'sguide
to the birds of the South. The Nature
Conservancy, Southeastern Region, Chapel
Hill, NC, 437 p.

o Post,W., S. Gauthreaux, Jr. 1989. Satus
and Distribution of South Carolina Birds.
The Charleston Museum.
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Inthecoastal plain, Yellow-throated Warblersarea
bird of theforest canopy particularly where broad
leaf evergreens, cypressor bottomland hardwoods
arepresent. Populationsof Yellow-throated War-
bler appear to have been fairly stable (1966- 1999)
but with adlight downward trend since about 1984
(trend estimate-0.97; p=.70; Sauer et al., 2000)
across South Carolina(Figure 58)

Yellow—throoteo

W ar I,',.'

Figure 58. Average number of Yellow-throated Warblers per route for Breeding Bird
Survey routes in South Carolina, 1966-1999

A total of 739 bird point countswere conducted on

trendsin abundance apparent (1994 - 2000).

the FrancisMarion from 1994 through 2000. There  Although Yellow-throated Warbler numbers appear

were b1 detections of Yd low-throated Warbler
during 46 of the 739 point counts.

Point counts conducted on the FrancisMarion
indicate Yellow-throated Warbl ers are not common,
occur inavariety of habitats, and havenolarge

to be highly variablefrom year to year, thereap-
pearsto bean overall increasein occurrences
(Figure59). Inaddition, detectionswererecorded
inanincreasing number of successional stagesinthe
latter yearsof thesurvey. Yellow-throated Warblers
appear to be using upland sitesand hardwood
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stands at about twicethe frequency of bottomland
sites, and pineor mixed forests (Figures 59a, 59b)
Yellow-throated Warblersare conspi cuously absent
from grass/forb conditionsin mixed forests (Figure
59a).
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Figure 59a. Percentage occurrence of Yellow-
throated Warblers on point countsin hardwood,
pine and mixed forest habitats on the Francis
Marion National Forest, 1994 - 2000

Figure 59. Percentage occurrence
of Yellow-throated Warblers on point
counts by successional stage on the
Francis Marion National Forest,
1994 - 2000
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Effectsof Management Annua monitoring reports (1990 —2000) indicate
that Yellow-throated Warbler populationsare stable.

Yellow-throated Warbl ers prefer broadl eaf ever- Point count resultsindicate breeding Yellow-
greenwoodsor bottomland forests particularly throated Warblersarewidely distributed and they
where Spanish mossispresent (Hamel 1992, p. occur inavariety of habitatsthat are abundant and
271). Yelow-throated Warbleriswidespreadand ~ well distributed. Giventheseresults, webelieve
thereisno apparent associ ation between habitat thereisahighlikelihood that populationsof Yellow-

utilization and frequency of occurrencesof manage-  throated Warbler will persist for theforeseeable
ment activitiesnow. Althoughitisinterestingtonote  future.

theincrease of frequency of occurrencefrom 1997

—1999 and afadling off in 2000 mimicsthetrend of

timber management activitiesthat occurred onthe

Forest from 1990 —1993 approximately 6 years

later.

- AT o
"o o e




Aquatic Ecosystems

Table 27. Aquatic M anagement | ndicator Species of the Francis

M arion and Sumter NFs

Forest

Aquatic Habitats Ranger District Watershed
Cold Water Streams
Brook Trout, Salvelinus fontinalis S-AP Savanna
Rainbow Trout, Oncoryhynchus mykiss | S AP Savanna
Brown Trout, Salmo trutta S-AP Savanna
Cool Water Streanms
Redeye Bass, Micropterus coosae S-AP Savanna
Redbreast Sunfish, Lepomis auritus S-AP Savanna
Strlped Jumprock, Moxostoma S AP Savaa
rupriscartes
Warm Water Streams

Savanna,
Redbreast Sunfish, Lepomis auritus SEN, LC; FM | Sauda, Broad,

Santee
Striped Jumprock, Moxostoma SEN LC Savanna,
rupriscartes ' Saluda, Broad
Speckled Madtom, Noturus leptcanthus Santee
Warm Water | mpoundments

. | Savanna,
Largemouth Bass, Micropterus salmoides SAREN, LC; Saluda, Broad,
FM
Santee
_ | Savanna,
Bluegill, Lepomis macrochirus SAREN, LC; Saluda, Broad,
FM
Santee

S = Sumter National Forest, FM = Francis Marion National Forest,
AP = Andrew Pickens Ranger Didtrict, EN = Enoree Ranger Didtrict,

LC = Long Cane Ranger District.
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Cold Water Streams

ChattoogaRiver FisheriesCodlition. Un-
published data collected from the Chattooga
River watershed. 1986-2000.

Etnier, D.A and W.C. Starnes. 1993. The
fishesof Tennessee. TheUniversity of
Tennessee Press, Knoxville, Tennessee.

681 pp.

Geddings, W.R. 1978. Trout stream
ecologicd sudies. South CarolinaWildlife
and Marine Resource Department, Colum-
bia, South Carolina. 66 pp.

Geddings, W.R. and D.M. Rankin. 1999.
Fisheriesinvestigationsinlakesand streams.
District 1 Annual Progress Report F-63-4-1
for period July 1, 1998 through June 30,
1999. South CarolinaDepartment of
Natural Resources, Freshwater Fisheries
Section, Columbia, South Carolina. 109
pp.

Guffey, S.Z. 1995. Allozymegeneticsof
South Carolinabrook trout. Department of
Ecology and Evolutionary Biology, The
University of Tennessee, Knoxville, Tennes-
see. 29 pp.

Lee D.S., C.R. Gilbert, C.H. Hocuitt, R.E.
Jenkins, D.E. McAlligter, ansJ.R, Stauffer,
Jr. 1980. Atlasof North American freshwa
ter fishes. North CarolinaBiological Survey,
Publication #1980-12. 867 pp.

Moore, SE.,B.L. Ridley,and G.L. Larson.
1981. Changesin standing crop of brook
trout concurrent with removal of exotic trout
species, Great Smoky M ountains National
Park. U. S. Dept. Interior, National Park
Serv., Research/ResourcesMgmt. Rpt.
37:1-87.

Rankin, Dan (FisheriesBiologist, South
Carolina Department of Natural Resources)
2001. Persona communicationswith
JeanneRiley, FisheriesBiologist, USDA
Forest Service Sumter and FrancisMarion
Nationa Forests, Supervisors Office,
Columbia, SC.

o Rhode FC.,R.G.Arndt, D.G. Lindquist,
and J.F. Parnell. 1994. Freshwater fishes
of theCarolinas, Virginia, Maryland, and
Delaware. TheUniversity of North Carolina
Press. Chapel Hill, North Carolina. 222
Pp.

o USDA Forest Service. 1985. Process
record for the selection of indicator species
and their management needs, Sumter
National Forest. 58 pp.

Brook trout, rainbow trout and brown trout were
selected asaM I Sfor the Sumter cold-water
streamsdueto thewater quality requirements of
thesethree species (USDA Forest Service 1985).

Thereare 66 designated trout streamstotaling 126
stream milesonthe Andrew Pickens inthe Sumter.
Thisrepresentsapproximately 40% of thetota trout
streamsin South Carolina. Trout occur at the
southern edge of their rangein South Carolinaand
arelimited by el evation and water temperature
(Rhodeet a. 1994). Brook trout arethe only native
salmonidinthe southeast (Etnier and Starnes 1993).

Brook Trout

Brook trout occur in the extreme northwest corner
of thestate. ItsrangeisCanadasouthinto are-
stricted band along the A ppa achian Mountain chain
into northern Georgia(Leeet al.1980). Brook trout
areusualy confinedto first and second order
streamsin the A ppa achian Mountainsand competi-
tionfor food and habitat isgreat whererainbow
trout have encroached (Mooreet al. 1981). Brook
trout are more temperature sensitive than brown or
rainbow trout (Rhodeet a. 1994).

In 1995, therewere 12 known, self-sustaining
populations of brook trout in South Carolina, 7 of
which occur inthe Sumter National Forest. A
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genetic study in 1995 reved ed that one popul ation
of the native southern A ppal achian strain of brook

trout existson the Sumter National Forest (Guffey

1995). Theremaining streams contain populations
of southern and northern mixed brook trout.

According to Dan Rankin, SCDNR Biologist, three
of the populationsare stable dueto their allopatric
status, one populationisunstable dueto theintro-
duction of brown trout, and the remaining three
populationsare of questionable status pending
surveysto determineif browntrout have been
introduced into the streams.

Rainbow Trout and Brown Trout (S)

Rainbow trout are nativeto thewestern United
States. Introduction of thisspecieshasexpanded its
rangeto the east from Canadaand south through the
Appaachian Mountainsinto northern Georgia(Lee
etal. 1980).

Browntrout are nativeto Europe. Thisspeciesis
now widespread acrossthe country and extendsinto
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north Georgiaaong the Appalachian Mountainchain
(Leeeta. 1980). Browntrout usually reacha
larger sizethan other resident trout species. They
moretolerant of higher water temperaturesand
fishing pressure (Etnier and Starnes 1993).

The ChattoogaRiver FisheriesCodition hasmoni-
tored themain channe of the ChattoogaRiver since
1986 with the purposeto giving speciad emphasisto
protection and enhancement of fishery resources,
water quality, and overal biological hedth of the
ChattoogaRiver and itswatershed. Thisgroup
consistsof cooperatorsincluding the Forest Service,
SCDNR, North CarolinaWildlife Resources
Commission, GeorgiaDepartment of Natural
Resources, and Trout Unlimited. Seven sampling
siteshave been e ectrofished alternately since 1986
(Geddingsand Rankin 1999). Figure60illustrates
the population trend in biomass of browntrout at
threeof thesesites. Theaveragetota trout biomass
for trout streamsin South Carloinais20 kg/ha(Dan
Rankin, pers.com). Brown trout popul ations appear
to bein stable conditioninthe ChattoogaRiver.

’l Big Bend Upper ‘
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Figure 60. Brown trout biomassin the Chat-
tooga River
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To support the purpose of the Chattooga River
FisheriesCodlition, fall surveysfromthreemonitor-
ing stationson the East Fork Chattooga River were
conducted annually from 1993to 1996. Rainbow
trout biomassranged from 7.16 kg/hato 40.7 kg/ha.
Browntrout biomassfor thisperiod ranged from
29.85kg/hato 252.8 kg/ha.

From 1970to 1974, quantitative surveyswere
conducted annually in the Cheohee Creek water-
shed by the SCDNR to study the population dy-
namicsof productive, self-sustaining trout popula-
tionsinaSouthern Appal achian stream (Geddings
1978). Inthe headwaters, rainbow trout biomass
ranged from 5.86 to 11.24 kg/hawith amean of
9.42kg/ha. Further downstream, where brown
trout were also present, total trout biomassranged
from4.12t0 25.7 kg/hawith amean of 15.24 kg/
ha Atlower devationswherethefish community
wasmorediverse, brown and rainbow trout biom-
assand density decreased. 1n 1995, the headwater
section of Cheohee Creek wasagain sampled.
Rainbow trout biomasswas 15.25 kg/ha, whichis
higher than the upper rangefiguresfrom 1970to
1974.

The ChattoogaRiver Fisheries Coalition conducted
avoluntary credl survey from 1991 to 1998 onthe
ChattoogaRiver. Rainbow trout catch per hour
remained constant over thisperiod, ranging from0.8
to 1.3 catch per hour. Catch per hour for brown
trout ranged from 1.1to 1.9fish.

Effectsof Management

SC Best Management Practicesrelating to the
protection of water quality areimplemented onthe
Sumter National Forest. Also, standardsand
guiddinesinthe Land and Resource Management
Plan for the Sumter National Forest (1985) provide
protection to Forest watersfrom erosion and
herbicideuse. Morerecent policy (letter from
Regional Forester dated May 15, 2000) expands
thedefinition of riparianinfluence specifying mini-
mum widths*to ensurethat riparian ecosystemswill
be managed to maintain and restoretheir many
functionsandvalues”

The past management practice of stocking non-
nativetrout in brook trout waters has been attributed
tothedecreasein brook trout range. Opportunities
for therestoration of brook trout popul ations should
be exploredin cooperation with SCDNR.

Need For Change

Using acommunity monitoring approach, population
and habitat monitoring efforts should beimple-
mented to assessmanagement activitesinknown
brook trout waters and in other unstocked trout
waterson the Andrew Pickens Ranger Didtrict.
Brook trout, rainbow trout and brown trout are
fairly representative of acoldwater stream commu-
nity inthe Southern Appalachians. However, non-
game speciesthat inhabit trout streamsareimportant
componentsof thecommunity. Blacknosedace, for
example, have proved to bemore acid sensitive than
brook trout and therefore could determine manage-
ment needsin an aguatic system before complete
degradation occursinthat system.

Cool Water Streams

o ChattoogaRiver FisheriesCodition. Un-
published data collected from the Chattooga
River watershed. 1986-2000.

o Durniak, JP. 1989. A fisheriessurvey of
the upper ChattoogaRiver. GeorgiaDe-
partment of Natural Resources Game and
FishDivision, Atlanta, GA. 68 pp.

o Geddings, W.R. 1978. Trout stream
ecologicd studies. South CarolinaWildlife
and Marine Resource Department, Colum-
bia, South Carolina. 66 pp.

o Geddings, W.R. 1967. Stream population
studiesinthe ChaugaRiver drainage. South
CarolinaWildlifeand Marine Resources
Department. Columbia, South Carolina. 37

Pp.
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o LeeD.S, C.R.Gilbert, C.H. Hocuitt, R.E.
Jenkins, D.E. McAlligter, ansJ.R, Stauffer,
Jr. 1980. Atlasof North American freshwa-
ter fishes. North CarolinaBiological Survey,
Publication #1980-12. 867 pp.

o Rankin, D.M., ed. 1998. Resource man-
agement plan for Jocassee Gorges property,
Oconee and Pickens Counties, South
Carolina. South CarolinaDepartment of
Natura Resources, Wildlifeand Freshwater
FisheriesDivision, Columbia, SC. 120 pp.

o Rhode F.C.,R.G. Arndt, D.G. Lindquist,
and J.F. Parnell. 1994. Freshwater fishes
of theCarolinas, Virginia, Maryland, and
Deaware. TheUniversity of North Carolina
Press. Chapd Hill, North Carolina. 222

pp.

o USDA Forest Service. 1985. Process
record for the selection of indicator species
and their management needs, Sumter
National Forest. 58 pp.

Theredeye bass, redbreast sunfish and striped
jumprock represent aquatic habitatsthat trangition
from cold water towarm water streams (cool water
habitats) onthe Andrew Pickensinthemountain
region of South Carolina. Redeyebasswere chosen
asMISbecausethey arefoundinsmall gravelly
headwater streamswhereno other species of bass
are present (USDA Forest Service 1985). Red-
breast sunfish were chosen asMISbecausethey are
foundinawidevariety of habitatsranging fromthe
sandy bottom acidic streamsto rocky gravelly
headwatersand are occas ona ly abundant inlakes
(USDA Forest Service 1985). Thesetwo species
also represent animportant recreational fisheriesto
anglers (USDA Forest Service 1985). Striped
jumprock represent adifferent component of the
fisheriescommunity. Thissucker isnot asought
after gamefish andisrepresentative of amore
diversecommunity.

Redeye Bass (S)

Theredeyebassinhabits coolwater small to medium
sized streams. In South Carolina, thisfish occupies

watersin the extreme northwest section of the state

(Rhodeet a. 1994). It rangesfrom South Carolina
tothewest and south into asmall section of Tennes-
see, northern Georgia, and northeast Alabama (L ee
et al. 1980).

Redeye bass occur below Big Bend Fallsonthe
ChattoogaRiver, wherethey replacetrout asthe
dominant sport fish (Durniak 1989). Itisknownto
occur inthe ChaugaRiver sysemin bothmargina
trout watersand non-trout waters (Geddings 1967).
In 2000, redeye basswere surveyedinthe
Whitewater River watershed in astream adjacent to
recently acquired Forest Servicelands (Rankin
1998).

Redbreast Sunfish (S)

Theredbreast sunfish occursinavariety of habitats
from small creekstoriversandreservoirs. Ithasa
statewidedistribution in South Carolina(Rhode et
a. 1994). Theredbreast sunfishisdistributed along
the east coast and west into Kentucky, Tennessee,
Georgiaand Alabama(Leeet a. 1980).

Redbreast sunfish occur below Big Bend Fallson
the ChattoogaRiver, wherethefish community
becomes more diversewith thewarmer water
temperatures (ChattoogaRiver FisheriesCodlition
unpublished data). It aso occursin Cheohee Creek
(Geddings 1978) and the ChaugaRiver (Geddings
1967). 1n 2000, redbreast sunfishweresurveyedin
the Whitewater River watershed in astream adja
cent to recently acquired Sumter National Forest
Servicelands.
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Striped Jumprock (S)

Thestriped jumprock istypicaly foundinsmdl to
medium sized warmwater streamsbut also occursin
cool water streamsit isknown to occur introut
streamsin the Chattooga River watershed in North
Caralina. Itsdistribution across South Carolinaisin
themountain and piedmont streams (Rhodeet d.
1994). The speciesrange coversthe piedmont and
mountain regionsof the Santee, Savannah, Altamaha
and Chattahoocheeriver systemsin North Caroling,
South Carolina, and Georgia(Leeet a. 1980).

Striped jumprock are known to occur in the Chat-
toogaRiver and some of itstributaries (Chattooga
River FisheriesCodlition unpublished data), the
Cheohee Creek watershed, (Geddings1978) and
the ChaugaRiver watershed (Geddings 1967).

Effectsof Management

SC Best Management Practicesrelating to the
protection of water quality areimplemented onthe
Sumter. Also, standardsand guidelinesinthe
Sumter Plan (1985) provide protection to Forest
watersfrom erosion and herbicide use. Morerecent
policy (letter from Regiona Forester dated May 15,
2000) expandsthedefinition of riparianinfluence
specifyingminimumwidths*to ensurethat riparian
ecosystemswill be managed to maintain and restore
their many functionsand values.”

Need For Change

Present monitoring techniquesfocusontheresponse
of oneor two individua speciesto management
activitiesor natura events. Thepopulationsizeor
distribution of one or two speciesdoes not reflect
theoverall statusor health of acommunity. All
biologica components should be considered when
assessing theecological integrity of asystem.
Thesebiological components can be used to assess
habitat condition and detect changes caused by
management activities. The presence of speciesthat
areintolerant to habitat or water quality degradation

suggests minimal stream impactswhereas occur-
rence of those speciestolerant to these changes
increasesasdisturbancelevelsincrease.

Theredbreast sunfish and redeye bassrepresent
gamefishin cool water habitats. Whilethestriped
jumprock representsadifferent component of the
fisheriescommunity, it doesnot begintoreflect the
cool water fisheriesdiversty. Monitoring efforts
should bedirected at the cool water community asa
whole, instead of representingindividud species.
Effortsare being expanded beyond the Chattooga
River Samples.

Warm Water Streams

a Ahle Ron. (Environmenta Project Man-
ager, South CarolinaDepartment of Natural
Resources) 2001. Persona communications
with JeanneRiley, FisheriesBiologi<,

USDA Forest Service Sumter and Francis
Marion National Forests, Supervisors
Office, Columbia, SC.

o Bulak, J.S. 1990. Digribution of fishesin
South Carolina. Study completion Report
WC-8. South CarolinaWildlifeand Marine
Resources Department, Columbia, South
Carolina. 206 pp.

o Dean,JM., M. Reichert,and M. Cameron.
1995. A report to the United States Forest
Serviceon an andysisof theFrancisMarion
Nationa Forestsstreamsusing afish com-
munity modifiedindex of bioticintegrity.
BelleW. Baruch Ingtitutefor Marine Biology
and Coastal Research and the Center for
Environmentd Policy, University of South
Carolina, Columbia, South Carolina. 27 pp.

o Hansbarger, J. and JM. Dean. 1994. Fish
communitiesof headwater coastal streamsin
the FrancisMarion Nation Forest. BelleW.
Baruch Ingtitutefor Marine Biology and
Coastd Research, University of South
Carolina, Columbia, South Carolina. 76 pp.
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o Mettee, M.F,, PE. O'Neil, and JM
Pierson. 1996. Fishesof Alabamaandthe
Mobilebasin. Oxmoor House, Inc. Bir-
mingham, Alabama. 820 pp.

o Rhode F.C.,R.G. Arndt, D.G. Lindquist,
and J.F. Parnell. 1994. Freshwater fishes
of theCarolinas, Virginia, Maryland, and
Deaware. TheUniversity of North Carolina
Press. Chapd Hill, North Carolina. 222

pp.

o USDA Forest Service. Unpublished stream
surveysconducted on the Sumter and
FrancisMarion National Forests. 1965-
1999

o USDA Forest Service. 1985. Process
record for the selection of indicator species
and their management needs, Sumter
National Forest. 58 pp.

o USDA Forest Service. 1995. Management
indicator speciesrecord, FrancisMarion
LRMP.

The SCDNRisintheprocessof developing an
Index of BioticIntegrity (1BI) for stream hedlth
assessment acrossthe piedmont region of South
Carolina. Themajor component of thisindex isfish
community diversity. Streamsaregivenascore
based on diversity and then ranked in categoriesof
very poor, poor, fair, good and excellent. To date,
54 piedmont streams have been surveyed. Figure 60
illustratesthat themajority of stream scoresare
ranked inthe poor (31%) and fair (39%) categories.
Eight streamsthat have been sampled inthe study
occur inthe piedmont on Forest Servicelands.
However, dueto digunct land ownership, these
streamsareinfluenced by privateland management.
Five of these streamsreceived aFair score, while
two were ranked Poor and onewas ranked Good.
ThelBl isstill in stages of development. Some of
the scoresmay change with more sampling, which
couldinturn changetherank of streams.

Good
17%

Fair
39%

Excellent
4%
Very Poor
9%

Poor
31%

Figure6l. IBI rankingfor Piedmont streams.

Redbreast Sunfish

Theredbreast sunfish aso representswarm water
streamsin the piedmont on the Sumter andinthe
coastal streamsof the FrancisMarion. Thered-
breast sunfish waschosen asaMISontheFrancis
Marion becauseitiscommonly fished, readily
sampled and monitored and occursin thelarger third
and fourth order streams (USDA Forest Service
1995).

Theredbreast sunfishwassurveyedin 24 streams
onthe Enoree Ranger District and 57 streamson the
Long Cane Ranger District from 1965 to 1999
(USDA Forest Service unpublished data). 1nBulak
1990, redbreast sunfish aredistributedin al of the
sampled counties, which placesthisfishinevery
statewatershed. Hansbarger and Dean (1994)
reported the presence of redbreast sunfishin 6 out
of 53 first and second order streamsonthe Francis
Marion National Forest. Dean et.al. (1997)
sampled elghteen second and third order streamson
the FrancisMarion National Forest and found
redbreast present in 4 of these.
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Striped Jumprock (S)

Thestriped jumprock was surveyed in 22 streams
acrossthe piedmont districtsfrom 1965 to 1999
(USDA Forest Service unpublished data). 1t was
foundin 10 streamson the Enoree Ranger District
and 12 streamson the Long Cane. According to
Bulak 1990, striped jumprock occurrencesare
common across the mountain and piedmont regions.
Accordingto Ron Ahle, SCDNR Biologit, both
redbreast sunfish and striped jumprock arecommon
acrossthelr rangesin South Carolina.

Speckled Madtom (FM)

The speckled madtom was chosenasaMIS
becauseit ishabitat specific, occurringinfirst and
second order streams, and fairly easy to monitor
(USDA Forest Service1995). Itismost abundant
insmall tomedium sized riversbut aso occursin
small tolargestreams (Meteeet a. 1996). It ranges
inAtlantic and Gulf drainagesfromthe Edisto River
in South Carolinaand south and east into Louisiana
(Meteeet al. 1996). Bulak (1990) and Rhode
(1994) placesthismadtom in the ACE (Ashepoo,
Combaheeand Edisto) Basininthe Coastal Plains.
The southwest portion of the Forest drainsto the
Ashley-Cooper River sub-basnwithinthe ACE
Basin. Thissub-basinflowstotheAtlanticjust north
of the Edisto River sub-basin. No speckled
madtom occurrenceswerelocated on the Francis
Marion Nationa Forest inthese publications.
Hansbarger and Dean (1994) captured no speckled
madtom in fifty-threefirst and second order streams
ontheFrancisMarion National Forest. Deanet.al.
(1997) sampl ed eighteen second and third order
streamsand found no speckled madtom.

Effectsof Management

SC Best Management Practicesrelating to the
protection of water quality areimplemented onthe
FrancisMarionand Sumter. Also, standardsand
guiddinesinthe Land and Resource Management
Plan for the Sumter (1985) and the Revised Land
and Resource Plan for the FrancisMarion (1996)
provide protection to watersfrom erosion and

herbicideuse. Morerecent policy (letter from
Regional Forester dated May 15, 2000) expands
thedefinition of riparianinfluence specifying mini-
mum widths*to ensurethat riparian ecosystemswiill
be managed to maintain and restore their many
functionsandvalues.”

Need For Change

Thefocuson limited community representationis
also applied to the Forest piedmont and Coastal
watersinwarmwater stream habitats. Theincorpo-
ration of the SCDNR IBI for piedmont streams
aongwith habitat surveysshould begintofill thegap
of monitoring dataonwarmwater streams.

[tishighly unlikely that the speckled madtom occurs
ontheFrancisMarion. Thenorthernrangefor this
speciesisin awatershed outsideforest boundaries.
It isrecommended that the speckled madtom be
removed from the MI1Slist and that acommunity
based monitoring technique beimplemented for
coastal waters.

Warm Water | mpoundments

o LeeD.S, C.R.Gilbert, C.H. Hocutt, R.E.
Jenkins, D.E. McAlliger, ansJ R, Stauffer,
Jr. 1980. Atlasof North American freshwa-
ter fishes. North CarolinaBiological Survey,
Publication #1980-12. 867 pp.

o Rhode FC.,R.G.Arndt, D.G. Lindquist,
and J.F. Parnell. 1994. Freshwater fishes
of theCarolinas, Virginia, Maryland, and
Delaware. TheUniversity of North Carolina
Press. Chapel Hill, North Carolina. 222

Pp.

o USDA Forest Service. 1985. Process
record for the selection of indicator species
and their management needs, Sumter
National Forest. 58 pp.

o USDA Forest Service. 1995. Management
indicator speciesrecord, FrancisMarion
LRMP.
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Largemouth bassand bluegill
represent M1Sinwarm water
impoundments on both the Francis
Marion and Sumter. These species
were chosen asMISon the Sumter
duetotheir popularity asgames
fishes(USDA Forest Service
1985). They werechosenfor the
FrancisMarion becausethey are
commonly fished, they aregood
ecologicd indicatorsand areeasy
to monitor (USDA Forest Service
1995). Thelargemouth bass
inhabitsdow moving waters,
particularly larger Sreamsand
lakes. Thebluegill isaninhabitant
of both streamsand lakes, butis
most abundant in lakesand ponds.
In South Carolina, both of these
speciesaredistributed statewidein
abundance (Rhode 1994). They
rangethroughout the United States,
withintroduced populations
occurring inthe West andinthe
northern Atlantic dopefor the
bluegill (Leeetd. 1980).

Fish populationsin most Forest
Serviceimpoundments have been
surveyed periodicaly in coopera
tionwith SCDNR to determinethe
strength of therecreationd fishery.
When populationsof largemouth
bassand bluegill areout of balance,
measuresareimplemented to
improve speciescomposition and
balance and thusthefishery.

Effectsof Management

SC Best Management Practices
relating to the protection of water
quaity areimplemented onthe
FrancisMarion and Sumter. Also,
standardsand guiddinesinthe
Land and Resource M anagement

Table 28. Recreational fisheries managed lakes on the Francis M arion

and Sumter NFs
I mpoundment L ocation I mpoundment Name Acreage

Sumter National Forest

Andrew Pickens Ranger District Presbyterian Lake 4

Enoree Ranger District Molly's Rock Lake 1
Pittman Lake 4
John's Creek Lake 4
Sedalia Lake 13
Wildcat Lake 7
Macedonia Lake n

Long Cane Ranger District Lick Fork Lake 7
Parson's Mountain Lake 28

Francis M arion National Forest
Bellfield Pond 2
Rhem's Church Pond 1
Cane Swanmp Pond 1
Twin Ponds 10
Willow Hall Pond 4
Tibwin Pond 13
Old Georgetown Road 5
Pond
New Hope Pond 4
Bluebird Pond 3
Windom Corner Pond 4
Upper Nebo Pord 15
Middle Nebo Pond 4
Lower Nebo Pond 15
Asphalt Pond 2
Jackie Pond 2
Gator Pord 2
Co-op Pord 2
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Plan for the Sumter (1985) and the Revised Land
and Resource Plan for the FrancisMarion (1996)
provide protection to Forest watersfrom erosion
and herbicideuse. Morerecent policy (letter from
Regional Forester dated May 15, 2000) expands
thedefinition of riparianinfluence specifying mini-
mum widths*to ensurethat riparian ecosystemswill
be managed to maintain and restoretheir many
functionsandvalues”

Warm water impoundment habitatsareperiodically
enhanced with brush and tree structure. The place-
ment and frequency of impoundment enhancement
needsto be addressed with District Lake manage-
ment plans. Stream habitat enhancement hasbeen
implemented on the Long Cane. Additional oppor-
tunities need to be addressed through habitat
surveysondl digtricts.

Need For Change

L argemouth bassand bluegill are monitored specifi-
caly for recreationd fisheriesinimpoundmentson
theFrancisMarion and Sumter. Thesewatersare
managed for these two speciesand reflect trends
specificto eachimpoundment. Habitat enhance-
ment, popul ation monitoring for proper species
composition and ba ance, aquatic vegetation prob-
lems, water quality and fertilization need increased
emphasiswith Digtrict Lake management plansto
efficiently manage these habitatsand populations.
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